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Abstract 
What is the cross-sectional relationship between financial leverage and expected 
equity returns? How is the empirical relationship associated with firm’s 
financial decisions? This paper investigates the potential explanations for the 
flatness relation between financial leverage and expected equity returns, and its 
link to firms’ capital structure determinants. Empirical evidence contradicts the 
theoretical prediction that leverage amplifies the equity risks. I decompose 
expected equity returns of book leverage portfolios according to their exposure to 
cash flow and discount rate risk. I find that low leverage firms have lower cash-
flow beta and higher discount-rate beta than firms with high leverage. Although 
cash flow beta typically has a higher price of risk, book leverage portfolios load 
disproportionately on discount-rate beta, generating an essentially flat relation. 
Moreover, the main determinants of firms’ capital structures are related to 
firms’ sensitivities to these systematic sources of risk and have different 
importance for low and high leverage firms. I show that temporary shocks are 
relatively more important for low leverage firms, and that financial distress risk 
seems to be captured by the sensitivity of firms’ cash flow innovations to market 
discount rate news. 
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INTRODUCTION 

The idea that financial leverage should be positively related to equity returns dates back to Modigliani-
Miller’s (1958 and 1961) famous Proposition II. This is an elementary notion in finance, where equity risk 
is formed by two fundamental risks: operating risk and financing risk. Given operating risk, average 
returns are increasing in leverage. That is, financial leverage amplifies the exposure of equities to priced 
systematic risks. 
However, many empirical papers document that raw returns have a negative, or at least flat, relation 
with financial leverage, and that returns adjusted by traditional sources of risks have an even stronger 
negative relation with leverage. 
These findings are usually seen as a puzzle. However, it is possible that market frictions lead low 
leverage firms to have greater exposures to systematic risks. For example, firms might optimally choose 
low leverage in response to greater exposure to systematic risks. Then, the amplification effect of leverage 
on equity risk could be either attenuated or dominated2. Consequently, identifying economic sources of 
risk that justify the empirical evidence concerning the relation between leverage and returns is an 
important issue and can help understand firms’ financial decisions. 
The importance for investors of two sources of risk in the economy has been a topic of intense study in 
the asset pricing literature. Specifically, Campbell and Vuolteenaho (2004) argue that investors care about 
the permanent effects of future market’s cash flow innovations and the transitory effects of the market’s 
discount rate innovations. Bansal and Yaron (2004) show that investors care about long-run growth 
prospects and the level of economic uncertainty, and that changes in these fundamentals drive the risks 
in asset prices. Among other implementations, both approaches are successful in explaining the cross-
sectional dispersion in asset prices and provide two distinct measures of systematic risk, usually called 
cash flow risk and discount-rate risk. 
The main goal of this paper is to investigate empirically what can explain this puzzling cross-sectional 
relation between leverage and equity returns. Specifically, I argue that the flat (or sometimes negative) 
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relation is a natural outcome of the association between firms’ cash flow innovations and two distinct 
sources of systematic risk described above. 
In fact, since firms’ cash flow prospects are important for capital structure decisions, different shocks 
affecting firms’ cash flows should also matter to determine capital structure of firms. 
Although a capital structure decision is fundamentally important for stockholders’ risk, leverage usually 
has not been considered as an important firm characteristic in the asset pricing literature. Papers 
generally concentrate on size, book-to-market, and industry portfolios since that these sorts produce 
economically meaningful risk premia. Moreover, some papers argue that size and book-to-market 
capture information contained in leverage3. However, it has been argued recently4 that financial leverage 
is at the root of why size and book to market matter. 
This work makes several contributions. First, I calculate the return sensitivities of portfolios sorted based 
on book leverage to the market cash flow and discount rate news. To do so, I implement the framework 
proposed by Campbell and Vuolteenaho (2004), through the use of the vector auto-regressive (VAR) 
approach. I find that firms with low leverage have lower cash-flow beta and higher discount-rate beta 
than firms with high leverage. Although cash flow beta typically has a higher price of risk, book leverage 
portfolios load disproportionately on discount-rate beta, generating an essentially flat relation between 
leverage and returns. 
The amplification effect of leverage on equity risk, which comes naturally from the textbook intuition, 
seems to be dominated by greater exposure to systematic risk and different sensitivities of firms’ returns 
should reveal information not captured by the single CAPM beta. In fact, for high leverage firms, both 
shocks may have roughly the same importance and, for low leverage firms, cash-flow beta is essentially 
zero. 
To better characterize the association between leverage and cash-flow and discount-rate betas, I further 
decompose firms’ return innovations into cash flow news and discount rate news, and calculate 
sensitivities of each firm’s components to market news. I find that the high betas of low leverage stocks 
with the market’s discount rate shocks and the high betas of high leverage firms with the market’s cash 
flow shocks are determined by the properties of their cash flows. Specifically, the covariation between 
firm’s news about cash flows and market innovations explains the positive relation between leverage and 
cash-flow beta and the negative relation between leverage and discount rate beta. 
The heterogeneity in betas among firms with different capital structures appears to be related with the 
effect of the type of systematic shocks on their cash flows. So, beyond the importance of earnings 
prospects for financial decisions, the effect of different shocks on cash flows might have important 
consequences on capital structure choices. 
This paper is related with studies that have directly examined the relationship between financial leverage 
and stock returns. This literature started with two seminal papers that are concerned primarily with the 
implications of Modigliani and Miller (1958 and 1961) proposition II. 
Bandhari (1988) was the first study to investigate this proposition. He found that market leverage is 
positively related to expected equity returns, confirming the increasing in risk associated with high 
leverage. Fama and French (1992) also documented that market leverage is positively related to expected 
equity returns. In contrast, when book leverage is used as proxy, it is negatively related to equity returns, 
the so called financial leverage puzzle. However, Fama and French (1992) argue that book leverage 
captures both the effect of size and the effect of book-to-market. This claim relegated leverage to the 
second plan in the asset pricing literature, motivating follow-up papers to focus exclusively on size and 
book-to-market. 
Recently, researchers looked more closely to the effects of financial leverage on equity returns. On the 
empirical side, Korteweg (2004) takes a time series approach and shows that, among firms performing 
exchange offers, equity factor loadings for highly levered companies are too low and find some 
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supporting evidence from a simple trading strategy, involving firms with extreme levels of financial 
leverage. This result deepens the financial leverage puzzle and raises the question of why this happens. 
Penman et al. (2007) take an accounting approach to test the relation between financial leverage and 
expected equity returns. They separate the leverage component of the book-to-market ratio pertaining to 
financing risk from the component that pertains to operations and observe an anomalous effect with 
respect to the leverage component. 
Obreja (2013) builds his idea from the implications of Fama and French (1992) for the relation between 
book leverage and equity returns. He asks whether leverage contains information above and beyond size 
and book-to-market equity. The paper brings a structural model where the relative distribution of assets 
in place and growth options is the main determinant of equity risk premia. For all-equity-financed firms, 
this distribution can be summarized in terms of firm-specific productivity and two firm variables, namely 
book-to-market equity and firm size, but for firms financed with both equity and debt, this distribution 
depends also on financial leverage. 
Firm size and book-to-market equity cannot capture the cross-sectional variation in equity returns due to 
financial leverage. Leveraged firms are riskier because they are stuck with too much capital, during times 
of low productivity. These firms cannot scale down production without increasing the likelihood of 
default. The model can generate qualitatively and, sometimes, quantitatively the cross-sectional 
properties of equity returns associated with firm characteristics such as book-to-market equity, firm size, 
market leverage, book leverage and debt/equity ratio. 
George and Hwang (2010) also document that the relation between leverage and returns is negative. They 
build a simple model specified to solve the distress and leverage puzzles, examining the endogenous 
relation between leverage and financial distress costs. They hypothesize that low (high) leverage can be 
used as an indicator of exposure to greater (lesser) financial distress costs. This implies that if financial 
distress risk is priced with a return premium for high cost firms, then expected returns will be higher for 
low leverage firms than for high leverage firms. 
Gomes and Schmid (2010) propose a theoretical interpretation for the apparently contradictory empirical 
evidence. Because of the endogenous relation between leverage and investment, high leverage firms in 
their model tend to be more mature firms with more book assets and fewer growth opportunities; that is, 
they should produce less risk. A coherent parametrization of their model can replicate the actual relation. 
Also, using a real options model, they show that firms’ equity beta only increases with financial leverage 
in a static world in which leverage is exogenously determined5. 
I add to this debate by documenting that the empirical relation between book leverage and stock returns 
is flat, and arguing that firms with different leverage ratios have different exposures to the market’s 
systematic risks. Also, I document that the different sensitivities to market news are implied by the 
characteristics of firms’ cash-flows. Moreover, these different sensitivities are determined by factors 
extensively studied in the capital structure literature. 
This study is also related to the return decomposition literature, which focuses on understanding the 
systematic risks affecting stock returns. Although most of this literature is concerned in developing new 
implementations to explain asset pricing anomalies (Campbell and Vuolteenaho (2004), Campbell et al 
(2009), Chen and Zhao (2009), Da and Waracka (2009), Bansal, Dittmar, and Lundblad (2005)), here I am 
interested in understanding how cash-flow and discount-rate sensitivities are related to book leverage by 
applying the predictions of a standard framework. Although the spread between low and high leverage 
portfolios seems not to be large enough to be interesting for an asset pricing perspective, the flat 
(negative) relation constitutes a puzzle and should be informative about underlying factors affecting 
capital structure decisions. 
It has been documented in the asset pricing literature that investors are fundamentally concerned with 
two sources of risk in the economy. In fact, since stocks are priced by discounting their expected future 
cash flows, it is natural to think that movements in stock prices are driven both by news about cash flows 
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and discount rates. Therefore, understanding how economic fundamentals drive these changes is of 
crucial importance. 
Campbell and Vuolteenaho (2004) argue that investors care (more) about the permanent effects of future 
market’s cash flow innovations and the transitory effects of market’s discount rate innovations. 
Specifically, the required return on a stock is determined not by its overall CAPM beta, but by two 
separate betas, one with permanent shocks to market cash flows (cash-flow beta), and other with 
temporary shocks to market discount rates (discount-rate beta). They show, for example, that the high 
average return on value stocks is predicted by the two-beta model6 . 
Bansal and Yaron (2004) demonstrate that investors care about long-run growth prospects and the level 
of economic uncertainty, and that changes in these fundamentals drive risks in asset prices. Current 
shocks to expected growth alter expectations concerning future economic growth not only in the short 
run but also for the very long run. Also, they argue that time variation in expected excess returns is due 
to variation in economic uncertainty. 
Bansal, Dittmar, and Lundblad (2005) study Bansal and Yaron’s implications for the cross-sectional 
differences in mean returns across assets. They show that systematic risks in cash flows can account for 
the cross-sectional differences in risk premia of assets, accounting for the puzzling value, size, and 
momentum spread in the cross section of assets. 
All of these approaches are based on the return decomposition framework, differing only in their 
implementation. Campbell and Vuolteenaho (2004) explore the return predictability. On the other hand, 
Bansal, Dittmar and Lundblad (2005) explore the cash flow (dividends) predictability. 
There are some papers which share their ideas with this work. First, Hackback, Miao, and Morellec (2006) 
contend that macroeconomic conditions should have a large impact not only on credit risk but also on 
firms’ financing decisions. Indeed, if one determines optimal leverage by balancing the tax benefit of debt 
and bankruptcy costs, then both the benefit and the cost of debt should depend on macroeconomic 
conditions. The tax benefit of debt obviously depends on the level of cash flows, which in turn should 
depend on whether the economy is in an expansion or in a contraction. In addition, expected bankruptcy 
costs depend on the probability of default and the loss given default, both of which should depend on the 
current state of the economy. As a result, variations in macroeconomic conditions should induce 
variations in optimal leverage. The purpose of their paper is to provide a first step towards 
understanding the quantitative impact of macroeconomic conditions on credit risk and capital structure 
decisions. 
Recently, three other papers explore theoretically the effects of different shocks on firm’s cash flows and 
their implication for capital structure decisions. Chen (2010) introduces macroeconomic conditions into 
firms’ financing decisions and builds a structural model showing how business cycles affect financing 
decisions and the pricing of corporate securities. Gorbenko and Strebulaev (2009) investigate corporate 
financial policies in the presence of both temporary and permanent idiosyncratic shocks to cash flows, 
and show that temporary shocks seem to be more important to explain empirical stylized facts about 
corporate financial decisions.  
Donaldson (2018) develops a theoretical model based on three research questions: does a firm’s 
dependence on the macroeconomy affect its ability to borrow? Does the price of an asset depend on the 
cyclicality of its output? Can regulating debt levels increase social welfare? One important prediction of 
the model, in the cross-section side, suggests that leverage is decreasing in the discount rate beta but 
increasing in the cash flow beta.  
This paper similarly finds that different systematic risks on firm’s cash flows might be informative about 
capital structure decisions, providing empirical evidence for these papers and directly investigating how 
the effect of shocks to firm’s cash flows are related to the heterogeneity of capital structure between firms. 
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The rest of the paper is organized as follows. The following section presents the empirical framework that 
form a basis for this work, contains descriptions of the data and results, showing how book leverage is 
related to cash-flow and discount rate risk. The final section concludes. 
 
EMPIRICAL FRAMEWORK 
Return Decomposition 
Starting from the accounting definition of asset returns, Campbell and Shiller (1988) and Campbell (1991)7 
show that log returns can be decomposed into two components:  

                                                                      (1) 

 where      is a log stock return,      is the log dividend paid,   denotes a one period change,    denotes 
a rational expectation at time t,   is a discount coefficient,         denotes cash flow news, and         

denotes discount rate news (or expected returns). 
This decomposition is an identity and holds independent of the underlying model for expected returns. It 
shows that unexpected stock returns must be associated with changes in expectations for future cash 
flows and/or discount rates. An increase in expected future cash flows is associated with a capital gain 
today, while an increase in discount rates is associated with capital loss today. 
It can be demonstrated empirically that these two components display substantial volatility and are not 
highly correlated with one another. This finding allows using the return decomposition to construct 
different measures of stocks’ systematic risks. That is, if equation (3.1) is used to decompose aggregate 
market returns, the CAPM beta is given by the sum of two betas, the market cash-flow beta and the 
market discount-rate beta, respectively:  
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Although the sum of the market cash-flow beta and the market discount-rate beta is equal to the CAPM 
beta, they carry different risk premia, providing two potentially different sources of risk. From ICAPM, 
one can show that: 
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where   is the investor’s coefficient of risk aversion and   

  is the variance of the aggregate market 
returns. 
 
Traditional Vector Autoregressive Implementation 

How to implement the calculation of these betas is still a topic on intense debate, since the news 
components are not directly observable. Here I follow the implementation of Campbell and Vuolteenaho 
(2004) and Campbell et al (2009) both of whom use the vector autoregressive (VAR) approach to 
disentangle cash-flow and discount-rate shocks at market and firm levels. They build on the fact that 
returns are predictable and one only needs to understand their dynamics, not the short-run dynamics of 
dividends. 
Chen and Zhao (2009) question this implementation, offering arguments showing that it is not quite 
robust. It is not my intention to take a side in this disagreement. To alleviate any concerns about the 
validity of my results, I also implement the calculation of betas using alternative measures commonly 
seen in the literature. 
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The first step, then, is to decompose the CAPM beta by calculating market cash flow and discount rate 
news. The VAR methodology first estimates the terms        and         and then uses      and equation 

(3.1) to back out the cash flow news. 
Specifically, one can assume that the data are generated by a first-order VAR model  
                 (5) 
 
where      is a  -by-1 state vector with      as its first element,   and   are  -by-1 vector and  -by-  
matrix of constant parameters, and      is an i.i.d  -by-1 vector of shocks. Thus: 

                  (6) 

                        (7) 

 
 where              and    is the canonical vector. 
Campbell and Vuolteenaho (2002) argue that returns generated by cash-flow news are never reversed 
subsequently, whereas returns generated by discount rate news are offset by lower returns in the future. 
That is, the two beta decomposition suggests that there are both a permanent (or long-run) risk and a 
transitory (or short-run) risk not captured by the single CAPM beta. Therefore, conservative long-term 
investors are more concerned with cash-flow risk than with discount rate risk. In other words, for pricing, 
the sensitivity of an asset to market cash flow risk is more, but not exclusively, important, and, in general, 
returns should be positively related to cash-flow beta, as derived in equation (3.4). The relevance of this 
method is the possibility of extracting two different movements in the market dynamics that could 
potentially affect firms’ returns, and that were potentially hidden in the single CAPM beta. 
Note that this implementation only decomposes the market return into two components. This 
decomposition generates the broad definition of cash-flow and discount-rate beta. To better understand 
firms’ sensitivities to market innovations, it is necessary to investigate whether and how firms’ 
components are related to the two market sources of risk. Specifically, I follow the approach of Campbell, 
Polk and Vuolteenaho (2009) and further decompose each firm’s returns into their two news components. 
That is:  
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The following four betas can thus be defined: 
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There is some confusion about how to denominate these six betas. Many papers call          cash-flow 

risk, because they only focus on understanding its relevance for pricing. To avoid confusion, I use the 
following nomenclature.         

: Cash-flow cash-flow risk ,         
: Cash-flow discount rate risk, 

        
: Discount rate cash-flow risk, and         

: Discount rate discount rate risk. Then, equations (3.9) 

and (3.10) define the two firms’ cash-flow risks, and equations (3.11) and (3.12) define firms’ discount rate 
risks. Finally, cash-flow beta and discount-rate beta are defined as follows: 
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It must be noted that the widespread use of these two (four) beta decompositions serves to explain the 
apparent anomalies posed by value, small and momentum stocks. In regard to these stocks, a large 
spread between returns of extreme portfolios and an inverse relation to market beta generates an asset 
pricing puzzle, constituting a potential interesting research topic itself. Leverage has not been a subject of 
study in the asset pricing literature because sorts based on book leverage do not produce meaningful risk 
premia. Moreover, some papers argue that size and book-to-market capture information contained in 
leverage. 
However, what I am examining here is the puzzling fact that, although financial leverage is a 
fundamental characteristic of a firm, the object of an optimal decision by management, it apparently plays 
an innocuous role in increasing equity risks, as firms become more leveraged. 
Thus, it seems interesting to analyze how leverage is associated with market cash flow and discount rate 
risks. Indeed, when firms gear up, shocks affecting their cash flows become even more important for 
capital structure decisions. Recall that each market news component should be capturing different 
systematic risks, which generally have distinct effects on firms. This idea is explored in the next chapter. 
 
DATA AND RESULTS 

The primary data and the methodology of variable construction are quite standard. Data is obtained from 
CRSP and Compustat8. Monthly returns and market capitalization are from CRSP, and financial 
information and other firms’ characteristics are from the CRSP/Compustat merged database. 
Observations with missing values for variables used directly in the study are excluded. Financial and 
utilities industry are excluded, as are stocks of firms with non-positive book value of equity and/or 
negative total liabilities. Moreover, to eliminate likely data errors, I discard those firms with book-to-
market (BE/ME) lower than 0.01 and greater than 100 at the time of the sort. 
To correct for survival bias, I only include stocks that have been in Compustat for more than two years, 
and restrict the sample to common stocks. When necessary, I describe any change in the data, in the 
sample and in the implementation used. Variable construction and other details can be found in the 
appendix. 
This work studies risk characteristics of portfolios sorted by book leverage. I choose book leverage as a 
proxy for financial leverage primarily because book leverage seems to capture the endogenous decision 
of managers about capital structure9. 
The construction takes place as follows. Portfolios are formed on July 1st every year (t) and run through 
June 30th of the next year       based on Compustat and CRSP data for each firm as of December of the 
previous year      . Book leverage portfolios are created by sorting on NYSE stocks only and then using 
the break points for all NYSE, Amex and NASDAQ stocks. I use monthly value-weighted excess returns 
(over 30 day T-bill) averaged over all months and years. I included the bias correction for delisted firms 
suggested by Shumway (1997) and Shumway and Warther (1999). 
 
Table  1: Summary Statistics   
The sample consists of all nonfinancial, non-utility firms in the Compustat database from 1965 to 2006. The table 
presents variable averages, medians (in brackets), and standard deviations (SD) for the entire sample (All Firms), as 
well as the subsample of firms for the extreme lowest (L) and highest (H) book leverage portfolios. The variable 
definitions are provided in the Appendix. 

                                                           
8 The dataset spans from 1965 to 2006 in order to avoid any noise from the financial crisis occurred after 2007. It will be interesting 

for future research extends the dataset and evaluates whether the crisis alters the results. 

9 One can explore the same implementation for market leverage. However, this proxy is mechanically related to returns, by 

definition. 
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Table 1 shows some characteristics of these portfolios. To save space and to focus on the differences 
between low and high leverage firms, statistics are only shown for all firms and for the two extreme 
portfolios. A quick look reveals several unsurprising differences. High leverage firms tend to be larger 
(both by book value of assets and market capitalization), have fewer growth opportunities (i.e., higher 
book-to-market), have more tangible assets, have more collateral, invest more and have higher 
probability of default. It is interesting to note, however, that both portfolios tend to have similar returns 
on assets (dividends are roughly the same for these portfolios).  
In panel A of table 2, I document that the relation between excess returns and book leverage is essentially 
flat, confirming the results of past empirical studies. The average difference between returns of the two 
extreme portfolios is only       and statistically insignificant. This result is at odds with traditional 
theories. Intuitively, financial leverage amplifies the exposure of equity to priced systematic risks, so 
financial leverage should be positively related to stock returns 
In addition to this, I provide evidence that excess returns of portfolios sorted by book leverage and book-
to-market also are inversely related to financial leverage, confirming the evidence presented in George 
and Hwang (2009) and Penman et al. (2006). They demonstrate that book-to-market is not able to capture 
all of the information contained in leverage, and that, if one controls the return by risks extracted using 
the standard Fama-French model, the inverse relation becomes even stronger. 
 
Table  2: Excess Returns for Book Leverage Portfolios   
 The sample consists of all nonfinancial, non-utility firms in the annual Compustat database between 1965 and 
2006. Prices, shares outstanding and returns are from CRSP. The table presents excess returns, in percentage 
points, calculated as the monthly average of value-weighted portfolio returns in excess of 30 day T-bill rates. L 
represents the portfolio with the lowest book leverage, H represents the portfolio with the highest leverage, G 
represents the growth portfolio, and V represents the value portfolio. In panel A, portfolios are formed by a single 
sorting based on book leverage. In panel B, portfolios are formed by a double sorting based on book leverage and 
book-to-market. Standard errors are in parentheses. All variables are defined in the Appendix. 
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To derive the cash-flow and discount rate betas, we need to estimate the market’s cash flow and discount-
rate innovations, as in equations (3.6) and (3.7). To operationalize the VAR method, the literature assumes 
that the vector   is composed of four state variables chosen by their power and by their success in 
predicting future returns. They are the excess market return, the yield spread between long-term and 
short-term bonds, the market’s smoothed price-earnings ratio, and the small-stock value spread, 
measured as the difference between the log(Book Equity/Market Equity) of the small high-book-to-
market portfolio and the log(Book Equity/Market Equity) of the small low-book-to-market portfolio.  
 Shortly, the intuition for these variables is the following. The yield curve tracks the business cycle. High 
price-earnings ratios will necessarily imply low long-run expected returns, if expected earnings growth is 
constant. If small growth stocks have low expected returns and small value stocks have high expected 
returns, and this return differential is not explained by the CAPM betas, the ICAPM requires the small 
growth stock returns to predict lower future market returns and small value stocks returns to predict 
higher future market returns. 
For the VAR estimation, I use monthly observations for returns and state variables covering the period 
between 1929:1 to 2006:12. The data for VAR implementation is taken from John Campbell’s website 
(which covers the period between 1929:1 to 2001:12) and extended to 2006:12. I have also estimated this 
VAR for the shorter period of 1965-2006, the sample period for the primary dataset. Since the goal is to 
recover market news, I decided to make use of data availability to extract all information. The estimation 
does not alter the results, which are available upon request10. 
The right choice of these variables is essential for the VAR implementation to be correct. Chen and Zhao 
(2009) estimate several other reasonable VARs that imply lower bad betas for value stocks than for 

                                                           
10 Campbell and Vuolteenaho (2004) provides many robustness checks for this VAR implementation. 
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growth stocks, exactly the opposite of Campbell and Vuolteenaho’s (2004) results, casting doubt on the 
validity of their approach. 
Specifically, Chen and Zhao (2009) show that value stocks have lower bad betas than do growth stocks in 
recent data if a valuation ratio is excluded from the VAR system, or if the log price-smoothed earnings 
ratio is replaced by either the log price-earnings ratio using current one-year earnings without smoothing, 
the level of the dividend-price ratio or the level of the book-to-market ratio. Campbell et al. (2009) 
comment on their results and observe, among other things, that Chen and Zhao’s specifications merely 
verify Campbell and Vuolteenaho’s (2004) report that a VAR system must include an aggregate valuation 
ratio with predictive power for the aggregate market return if it is to generate a higher bad beta for value 
stocks than for growth stocks. That is, for the VAR approach to be successful, one must use the state 
vector described above. 
Table 3 reports parameter estimates for the aggregate VAR model. The magnitudes and significance of 
each parameter are consistent with previous findings in the literature and were extensively discussed in 
Campbell and Vuolteenaho (2004). The first row of the table shows that all four VAR state variables have 
some ability to predict excess returns on the aggregate stock market. 
 
Table  3: Aggregate VAR Estimates 
   This table shows the OLS parameter estimates for a first-order VAR model including a constant, the log excess 
market return (  ), term yield spread (TY), price-earnings ratio (PE), and small-stock value spread (VS). Each pair 
of rows corresponds to a different dependent variable. The first five columns report coefficients on the five 
explanatory variables, and the remaining column show    statistics. OLS standard errors are in brackets. The 
sample period for the dependent variables is 1929:1-2006:12, comprising 935 monthly data points. 

 
In table 4, the betas are calculated for single sorted portfolios based on book leverage, revealing that high 
leveraged stocks have higher cash-ow betas than low leveraged stocks, but lower discount-rate betas. The 
difference in cash-flow betas between the extreme portfolios is 0:091 and statistically signi_cant. On the 
other hand, discount-rate betas are higher for low leverage stocks than for high leverage stocks. The 
difference between the extreme portfolios is economically large (-0.27) and statistically signifficant. 
 
Table  4: Cash Flow and Discount Rate Betas for Book Leverage Portfolios 
The table reports cash flow and discount rate betas using market innovations         

 and         
 extracted using 

the estimates of the aggregate VAR. The sample consists of all nonfinancial, non utility firms in the annual 
Compustat database between 1965 and 2006. Prices, shares outstanding and returns are from CRSP.        
                    

           
 and        

                     

           
. In panel A, quintile portfolios are formed each year by sorting 

firms on year t book leverage. The portfolio i=L is the extreme low leverage portfolio and i=H is the extreme high 
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leverage portfolio. H-L represents the difference between extreme high and low leverage portfolios. The standard 
errors are in parentheses, estimated using the Newey-West method with five lags.   

 
 
The results above seem interesting. First, it should be noticed it is not necessarily true that, for every 
portfolio formation based on firms' characteristics one needs to obtain the same pattern, as one might 
suspect. Specifically, other studies report similar patterns to those obtained here for portfolios sorted on 
size and book-tomarket, and argue that the results help to explain common asset pricing anomalies. 
It is possible to produce, for example, a spread only in discount-rate betas but no spread in cash-ow betas, 
for portfolios sorted on past market beta. The former portfolio formation creates the same at pattern in 
returns as does book leverage sorting. 
Second, although cash ow risk typically has a higher price of risk, book leverage portfolios load 
disproportionately on discount-rate beta, generating an essentially at relation between leverage and 
returns. This result suggests that the ampliffication effect of leverage on equity risk, which comes 
naturally from the textbook intuition, seems to be dominated by greater exposure to systematic risks. 
In fact, different sensitivities of firms' returns might reveal information not captured by the single CAPM 
beta, and the at relation between financial leverage and expected equity returns is more informative than 
suspected so far. Indeed, as already noticed before, cash-flow beta seems to capture permanent (or long 
run) effects on returns, and discount rate beta seems to capture transitory (or short-run) effects on 
returns. Hence, two interesting facts should be observed. First, for higher leverage firms, cash-flow betas 
have an increasing importance, tending to have the same importance as discount-rate beta (depending on 
the value of the coefficient of risk aversion). 
That is, they suffer both from transitory shocks and from permanent shocks. Second, for low leverage 
firms, cash-flow beta is essentially zero. That is, only temporary shocks in the economy matter for those 
firms. 
 
Table 5: Cash Flow and Discount Rate Betas for Book Leverage and Book to Market Portfolios 
The table reports cash ow and discount rate betas using market innovations NM;CFt+1 and NM;DRt+1 extracted 
using the estimates of the aggregate VAR. The sample consists of all non financial, non utility firms in the annual 
Compustat database between 1965 and 2006. Prices, shares outstanding and returns are from CRSP.        
                    

           
 and        

                     

           
. 25 portfolios are formed each year by sorting firms on year t 

book leverage and year t book to market. The book-to-market used in sorts is computed as year t-1 book equity 
divided by end of June year t market equity. The portfolio i=L is the extreme low leverage portfoli and i=H is the 
extreme high leverage portfolio. H-L represents the difference between extreme high and low leverage portfolios. The 
portfolio i=G is the extreme growth and i=V is the extreme value portfolio. The standard errors are in parentheses, 
estimated using the Newey-West method with five lags. 
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In table 5, betas are calculated for 25 portfolios double-sorted by book leverage and book-to-market. 
Many authors have argued that book-to-market captures the information on leverage. Specifically, many 
papers link value firms with large leverage and growth firms with low leverage. Recently, however, two 
papers have examined the e_ects of leverage on asset prices that occur independently of their book-
tomarket ratio. Here, the same pattern is obtained, as in table 4.4. The cash-ow and discount-rate beta 
spread is more pronounced for value firms, but for every level of book-to-market, high leverage stocks 
have higher cash-ow betas and lower discountrate betas than low leverage stocks. 
To summarize, the returns of low leverage firms appear to react only to temporary systematic shocks, 
captured by discount-rate betas, and returns of high leverage firms appear to react both to temporary 
systematic shocks and to permanent systematic shocks, captured by cash-flow betas. 
Thus, to better characterize the association between leverage and cash-flow and discount-rate betas, I 
further decompose firms' return innovations into cash flow news and discount rate news, and calculate 
the sensitivities of each firm's components to market news. 
As in the aggregate VAR, it is necessary to extract firms' components. Among the different 
implementations used in the literature, I use _rm-level annual observations to estimate the VAR11. That is, 
the three-state-variables vector used is: log firm-level return (  ), log "transformed" book-to-market ratio, 
and log "transformed" firm profitability (ROE). Log firm-level return is the annual log value-weighted 
return on a firm's common stocks, compounded from monthly returns (from the beginning of June to the 
end of May). Log book-to-market is transformed to avoid influential observations. 
Thus the log "transformed" book-to-market ratio is defined as                            , where 
      is book equity for the fiscal year ending in calendar year t-1, and     is the market equity at the 
end of May of year t. Log profitability is also transformed and, hence, defined as                      
0.1   ), where     is the firm's net income in year t. This firm-level VAR can be estimated through 
pooled regressions. 
Parameter estimates and errors generate market-adjusted cash ow and discount rate news. Campbell et 
al. (2009) observe that one can use pooled regressions when working with an unbalanced panel, where 
the average number of _rms is much greater than the number of annual observations. Conditioning on 
survival could bias estimates. Therefore, it is assumed that the VAR transition matrix is equal for all 
firms. 

                                                           
11 I follow closely the same implementation as in Campbell et al. (2009). 
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Table 6: Firm Level VAR estimates 
This table shows the pooled-OLS parameter estimates for a _rst-order _rm-level VAR model. The model state vector 
includes the log stock return (r), log book-to-market (BM), and log pro_tability (roe). All three variables are market 
adjusted, r by subtracting CRSP value weighted returns and BM and roe by removing the respective year-speci_c 
cross-section mean. Standard errors (in parentheses) take into account clustering in each cross-section. The sample 
period for the dependent variables is 1965 to 2006, 58373 firm-years. 
 

 
 
Table 6 presents the results for the firm level VAR. The coefficients found are in line with the literature. I 
make use of the coefficient matrix to recover firms' cash flow and discount rate news12 
Table 7 show that the high (low) betas of low leverage stocks with the market discount rate (cash-flow) 
shocks are determined by the properties of their cash flows. That is, the cross-sectional differences in 
sensitivities among leverage portfolios are determined by firms' cash flow exposures to market 
innovations. The sensitivity of discount rate innovations to market discount rate innovations is equally 
important for all firms, and its magnitude is essentially the same for all portfolios. 
 
Table 7: Four Beta Decomposition 
This table reports the firm-level news components of the discount-rate and cash flow betas measured for book 

leverage-sorted portfolios in Table 2, panel A . They are          
            

          

           
, 

         
            

           

           
,          

             
          

           
,          

            
           

           
. To 

construct portfolio news terms, firm-level Ni;DR and Ni;CF are first extracted from the market-adjusted firm-level 
panel VAR, then the corresponding market-wide news terms are added back, and finally the resulting firm-level 
news terms are value-weighted, as suggested by Campbell et al. (2009). The portfolio i=L is the extreme low leverage 
portfolio and i=H is the extreme high leverage portfolio. H-L represents the difference between extreme high and low 
leverage portfolios. Standard errors are in parentheses, estimated using the Newey-West Method with five lags. 
 

                                                           
12 The persistence of the VAR explanatory variables may cause bias in the estimates of predictive regressions. Moreover, the 

statistical significance of the one period return prediction equation does not guarantee that the news terms are not materially 

affected by the small sample bias and sampling uncertainty, since the news terms are computed using a nonlinear transformation of 

the VAR parameter estimates. Campbell et al. (2009) address these issues in their paper, running several robustness checks, and 

confirming the validity of the news terms extracted through the use of VAR parameters in tables 3 and 6. In the present work, the 

alternative implementations further confirm the validity of the results. 
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These findings capture an important effect usually not examined in studies of capital structure decisions. 
Generally, papers pay attention to the permanent impacts on cash ows. Here, the short-run impact on 
cash ows seems to be relatively more important for firms. 
Indeed, the cash ow sensitivity to market cash ow news, what literature usually calls cash flow risk, is 
monotonically increasing in leverage and its difference between the two extreme portfolios is statistically 
significant. However, these betas are low and not so economically different of each other. This sensitivity 
has been argued to capture permanent effects on cash flows. On the other hand, what is striking is the 
magnitude and high difference between the cash flow sensitivity to market discount rate news. In fact, 
this beta for low leverage firms is 0.24 and for high leverage firms is -0.15. 
Since it is considered that firms manage their capital structures to maximize shareholder wealth, it is 
possible that these sensitivities are related to the determinants of leverage. That is, the results suggest that 
firms react to these risks to set their capital structure. For example, a manager could consider financial 
exibility as an important factor influencing his decisions, and the degree of the impact of a short-run 
shock in the firm's cash flow can be fundamental to determine the correct level of leverage in the balance 
sheet. It is an interesting topic for future research. 
 
CONCLUDING REMARKS 

In this paper, I investigated potential explanations for the relation between financial leverage and 
expected equity returns. Empirical evidence contradicts the theoretical prediction that leverage should be 
positively related to equity return. 
First, I calculated cash-flow and discount-rate betas for portfolios sorted based on book leverage and 
showed that low leverage firms have lower cash-flow risk and higher discount rate risk than firms with 
high leverage. Thus, the amplification effect of leverage on equity risk, which comes naturally from the 
textbook intuition, seems to be dominated by greater exposure to different sources of systematic risks, 
generating an essentially flat relation between leverage and expected equity returns. 
Next, I argued that the last result is a natural outcome of the association between the firms’ cash-flow 
properties and the two distinct sources of systematic risks described above. Since firms’ cash flow 
prospects are fundamentally important for capital structure decisions, cash flows might be affected by 
different shocks that are significant enough to be relevant for capital structure decisions. By further 
decomposing each firm’s return into its two innovations, I found that the high (low) betas of low leverage 
stocks with the market discount rate (cash-flow) shocks are determined by the properties of the firm’s 
cash flows. 
The heterogeneity in betas among firms’ capital structures seems to be related to temporary and 
permanent systematic shocks affecting firms’ cash flows. Moreover, the importance of these shocks is 
different for firms with different book leverages. 
There are important topics for future research. It will be interesting to analyze theoretically and 
empirically what are the mechanisms relating cash flow risk and discount rate risk to stylized empirical 
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facts in capital structure literature, such as debt conservatism, capital structure dynamics, and cross 
section determinants of capital structure. 
 
APPENDIX: VARIABLE DEFINITION 
This Appendix details the variable construction for analysis of the CRSP and COMPUSTAT sample. All words 
in parentheses refer to the annual Compustat item. 
Excess log return on the market = log excess return on the CRSP value-weighted index over Treasury bills; 
Yield spread between long-term and short-term bonds = difference between the ten-year constant maturity 
taxable bond yield and the yield on short-term taxable notes, in annualized percentage points (taken from 
Global Financial Data). 
Market’s smoothed price-earnings ratio = log ratio of the S&P 500 price index to a ten-year moving average of 
S&P 500 earnings. 
Small-stock value spread = difference between the log book-to-market ratios of small value and small growth 
stocks. 
Book Leverage = (Long-Term Debt - Total (DLTT) + Debt in Current Liabilities (DLC)) / Total Assets (AT). 
Market Capitalization =           . 
Market Leverage =                                 . 
Firm Size = Log(Sales). 
Book Value of Preferred Stock (BVPS)= Preferred Stock - Redemption Value (PSTKRV); If PSTKRV is missing, I 
substitute (in that order) by Preferred Stock - Liquidation Value (PSTKL) or Preferred/Preference Stock 
(Capital) - Total (PSTK). 
Stockholders’ Equity = Stockholders’ Equity (SEQ); If SEQ is missing, I assume equal to Common/Ordinary 
Equity - Total (CEQ) + BVPS or equal to AT – LT. 
Book Common Equity (BE) = STEQ + TXDB + ITCB – BVPS. 
Book-to-Market Ratio = BE / ME. 
ROE = Net Income (NI)/ Book Value of Assets (AT). 
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