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Abstract

The investment premium — the finding that firms with low asset growth deliver high

average returns — is an integral part of recent factor models. I document empirically

that the investment premium (1) reflects leverage, (2) does not exist among zero-leverage

firms, and (3) increases with firms’ refinancing intensities. This new evidence challenges

prominent explanations of the investment premium including the q-theory of investment

and behavioral finance. To explain the evidence, I develop a model in which firms make

both optimal investment and financing decisions. The model shows that the investment

premium reflects both leverage and refinancing intensities consistent with my empirical

findings.
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1 Introduction

Firms with low asset growth have higher expected stock returns than firms with high asset

growth1. This return differential is the investment premium from the five-factor Fama and

French (2015) model and the q-factor model by Hou et al. (2015). Factor models are funda-

mental tools for both finance academics and finance professionals. The lack of agreement on

the economic interpretation of the factors calls for more empirical evidence to inform asset

pricing theories. In this paper, I study the investment factor and document that the invest-

ment premium (1) reflects leverage, (2) does not exist among zero-leverage firms, and (3)

increases with firms’ refinancing intensities. This cross-sectional variation reflects firms’ fi-

nancing decisions and is inconsistent with prominent theories using firms’ investment decisions

to explain the investment premium.

On the one hand, rational theories suggest that the investment premium reflects firms’

investment decisions (e.g. the q-theory of investment including Cochrane (1991, 1996), Li

et al. (2009), Liu et al. (2009), real option models such as Berk et al. (1999), and the dividend

discount model from Fama and French (2015)). On the other hand, behavioral theories ar-

gue that the investment premium reflects mispricing as investors do not properly incorporate

information on firms’ investment decisions into asset prices (e.g. Titman et al. (2004) and

Cooper et al. (2008)). Both of these theories share two important features. First, they pre-

dict a positive return differential between zero-leverage firms with low and high asset growth.

Second, they cannot explain why the return differential increases with firms’ refinancing in-

tensities. My empirical results are therefore inconsistent with these theories and offer a novel

perspective on the economic interpretation of the investment premium.

I begin my empirical analysis by confirming a strong negative relationship between asset

growth and leverage consistent with the findings by Lang et al. (1996). Doshi et al. (2018)

argue that leverage explains a substantial fraction of several cross-sectional anomalies. To

control for leverage, I use their methodology to unlever stock returns and find that the invest-

1See e.g. Fairfield et al. (2003), Hirshleifer et al. (2004), Titman et al. (2004), Richardson et al. (2005),
Anderson and Garvia-Feijóo (2006), Fama and French (2006, 2015), Cooper et al. (2008), Lyandres et al.
(2008), Xing (2008), Polk and Sapienza (2009), and Aharoni et al. (2013).
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ment premium decreases from 0.36% per month with levered returns to 0.17% with unlevered

returns. If firms’ investment decisions fully explain the investment premium and if financing

decisions are irrelevant, the investment premium should also exist among zero-leverage firms.

I use portfolio sorts to document that the return differential between zero-leverage firms with

low and high asset growth is −0.11% per month and statistically insignificant.

Next, I consider levered firms’ refinancing intensities and analyze how the return differen-

tial between low and high asset-growth firms depends on this financing decision. I measure

refinancing intensity by the ratio of debt maturing within one year to total debt and find

that the return differential increases monotonically from 0.12% per month for firms with low

refinancing intensities to 0.64% for firms with high refinancing intensities. This increase in the

return differential of 0.52% is statistically significant and remains almost the same measured

in risk-adjusted returns when I control for exposures to common risk-factors (market, size,

value, momentum, profitability, and even investments). When I control for leverage, the un-

levered return differential between low and high asset-growth firms increases with refinancing

intensities by 0.33%. Leverage therefore explains some of the cross-sectional return differential

but refinancing intensities remain informative about the investment premium.

My empirical results show that the investment premium reflects both leverage and refinanc-

ing intensities. In the time-series, I regress (levered) investment factor returns on two factors

constructed based on leverage and refinancing intensities. These two factors explain 36% of

the time-series variation in the investment factor. I develop a corporate finance model to study

the impact of leverage and refinancing intensities on the investment premium. Specifically,

I integrate the growth option from Diamond and He (2014) into the Friewald et al. (2018)

model and study implications of firms’ investment and financing decisions for expected stock

returns. Consistent with my empirical results, the model shows that the investment premium

reflects both leverage and refinancing intensities.

The model features a firm with risky debt and a growth option to increase the growth

rate of assets-in-place. Equity holders determine the firm’s investment and default policies

to maximize the value of equity. Debt overhang arises because debt and equity holders share
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the value from the firm’s investments, whereas equity holders pay the entire investment cost.

The firm can issue more short-term debt to improve investment incentives and reduce debt

overhang at the expense of increasing rollover risk. Rollover risk arises because the firm retires

maturing debt at principal value and issues new debt at market value. Equity holders finance

the difference between the principal and market value of debt by issuing new equity.

The model shows that investment decisions have implications for expected stock returns.

Equity holders capture a lower share of the value from the firm’s investments the more risky

the firm’s debt and vice versa. When the firm has sufficiently risky debt, equity holders’

share of the value from the firm’s investments is too low to justify paying the investment cost.

Since equity holders determine the investment policy, the firm does not invest when it has

sufficiently risky debt. In the model, both the riskiness of debt and the expected stock return

increase with leverage. Firms therefore invest when they have low leverage and expected stock

returns are low, whereas firms do not invest when they have high leverage and expected stock

returns are high. The model predicts that firms with low asset growth have higher leverage

and higher expected stock returns relative to firms with high asset growth consistent with my

empirical findings.

The firm jointly determines optimal leverage and debt maturity by choosing a mix be-

tween a short-term and a long-term bond. This financing decision reflects a trade-off between

investment incentives, rollover risk, and reduced-form debt benefits that reflect tax shields, re-

duction of agency costs, and/or reduction of information asymmetries. If the firm has no debt

benefits, it optimally chooses zero leverage to improve investment incentives. Zero-leverage

firms have no debt overhang and always invest because the growth option has positive net

present value (NPV). This means that there is no cross-sectional variation in their investment

policies and they all have the same leverage ratio of zero. For this reason, their investment de-

cisions remain uninformative about expected stock returns and there is no return differential

between zero-leverage firms with low and high asset growth.

If the firm has debt benefits, it chooses an optimal mix of short and long-term debt at

inception. The fraction of short-term debt to total debt determines the refinancing intensity
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and the firm commits to keep the debt principal values constant through time. Over time,

leverage changes with fluctuations in the market value of equity, whereas the refinancing

intensity remains fixed. While expected stock returns increase with both leverage for a given

refinancing intensity and likewise with the refinancing intensity for a given leverage, the

model features an important interaction effect. Expected stock returns increase faster with

refinancing intensities for firms with high leverage relative to firms with low leverage because

short-term debt amplifies rollover risk. Since firms invest when they have low leverage and

do not invest when they have high leverage, this interaction effect predicts that the return

differential between firms with low and high asset growth increases with refinancing intensities.

1.1 Related Literature

My paper is related to Friewald et al. (2018) who study implications of firms’ financing deci-

sions for the cross-section of expected stock returns. They find that leverage and refinancing

intensities explain a substantial fraction of the size and value factors. Doshi et al. (2018) also

find that the size and value factors reflect leverage. These two papers do not focus on the

investment factor. Prominent theories using firms’ investment decisions to explain the invest-

ment factor do not consider financing decisions. My contribution is to study implications of

both investment and financing decisions for expected stock returns.

Rational theories on the investment factor include three main explanations. First, the q-

theory of investment predicts that firms invest more when expected stock returns are lower and

vice versa. All else equal, firms invest more when discount rates are lower because the NPV

of new projects is higher (e.g. Cochrane (1991, 1996), Li et al. (2009), Liu et al. (2009)2, and

Hou et al. (2015)). Second, real option models show that risky growth options have higher

expected returns than less risky assets-in-place. When the firm invests, the importance of

growth options relative to assets-in-place decreases and the expected stock return decreases

as well (e.g. Berk et al. (1999), Carlson et al. (2004), Gomes et al. (2003), and Cooper (2006)).

Third, Fama and French (2006, 2015) rewrite the dividend discount model and show that firms

2In Liu et al. (2009), the firm finances investments using both equity and one-period debt. This model
features a leverage effect but the firm cannot choose its debt maturity. Liu et al. (2009) use leverage to improve
the quantitative fit of the model and do not analyze the relationship between investments and leverage.
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with higher expected growth in book equity have lower expected stock returns. They argue

that growth in book equity reflects investments.

Behavioral theories on the investment factor include two main explanations. First, Cooper

et al. (2008) build on the idea from Lakonishok et al. (1994) that investors extrapolate past

performance too far into the future when they value stocks. If firms with high asset growth

performed well in the past, investors expect them to continue to do so in the future. Investors

overvalue stocks in these firms to the extent that they cannot live up to the high growth

expectations going forward. When realized asset growth falls short of expectations, the market

corrects the initial overvaluation and these stocks have low returns. Second, Titman et al.

(2004) argue that investors fail to recognize that high asset growth may reflect over-investment

(see Jensen and Meckling (1976) and Jensen (1986)). Investors therefore tend to overvalue

firms with high asset growth. The subsequent low stock returns to high asset-growth firms

reflect that the market corrects the initial over-valuation.

My paper also relates to the corporate finance literature on debt overhang and rollover

risk which does not consider implications for expected stock returns. Hackbarth and Mauer

(2012), Dockner et al. (2012), Sundaresan et al. (2014), Diamond and He (2014), and Chen

and Manso (2017) study the debt overhang problem described by Myers (1977) using the

conceptual framework from Leland (1994b), Leland (1994a), Leland and Toft (1996), Leland

(1998), and Goldstein et al. (2001). The literature on rollover risk include He and Xiong

(2012b), He and Milbradt (2014), and Chen et al. (2017) and mainly focuses on credit risk

implications of debt rollover and bond market illiquidity.

2 Data and Summary Statistics

I obtain monthly stock returns from the Center for Research in Security Prices (CRSP) and

annual firm characteristics from COMPUSTAT. I use the CRSP-COMPUSTAT linking table

to merge the two data sets. At the end of June in year t, I calculate accounting based variables

using information from the fiscal years ending in calendar year t − 1 and t − 2. I update all

accounting variables annually at the end of June in year t and match them with monthly

6

 Electronic copy available at: https://ssrn.com/abstract=3285255 



returns from July of year t to June of t + 1. This procedure ensures a minimum gap of six

months between fiscal year-end and the first following stock return.

A firm must be listed in COMPUSTAT for at least two years before it is included in the

sample to mitigate survival bias (see Fama and French (1993)). A firm must also have all data

items required to calculate asset growth, leverage, refinancing intensity, and market value. I

only consider stock returns on common equity (SHRCD equal to 10 or 11 in CRSP) from

stocks listed on NYSE, NASDAQ, or AMEX and I also include delisting returns. I exclude

financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999) because they have special

capital structures. If an SIC code is not available from COMPUSTAT, I use the SIC code

from CRSP. I obtain the Fama-French factors and the risk-free rate from Kenneth French’s

website. The return tests start in July 1970 and ends in June 2016. These requirements result

in 1,669,994 firm-month observations from 14,727 unique firms.

I follow Fama and French (2015) and calculate the firm’s asset growth rate (AG) as the

change in total assets from the fiscal year ending in t − 2 to the fiscal year ending in t − 1

divided by total assets from t − 2. I measure the refinancing intensity (RI ) with the ratio

of debt maturing within one year to total debt similar to Barclay and Smith (1995), Guedes

and Opler (1996), Stohs and Mauer (1996), Chen et al. (2013), and Friewald et al. (2018).

Leverage (LEV ) is the ratio of total debt to the sum of total debt and the market value of

equity at the end of December in t− 1 as in Fama and French (1992, 1993). Size (ME ) is the

market value of equity at the end of June in year t. Appendix A contains a detailed description

of all variables. Table 1 presents summary statistics and correlations for firm characteristics

as well as monthly excess returns. Before I calculate summary statistics, I winsorize asset

growth rates each month at the 1st and 99th percentiles to mitigate the influence of potential

data errors and outliers.

[INSERT TABLE 1]
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3 Empirical Results

In this section, I investigate the relationship between expected stock returns and firms’ in-

vestment and financing decisions. My empirical analysis uses portfolio sorts with NYSE

breakpoints and value-weighted returns to alleviate the impact of microcaps following Fama

and French (1993, 2008, 2015) and Hou et al. (2017)3. First, I consider the relationship be-

tween the investment premium and leverage. Second, I analyze zero-leverage firms because

their stock returns by definition cannot reflect any debt related information. Third, I examine

the relationship between the investment premium and firms’ refinancing intensities. Fourth,

I study the time-series variation in the investment premium.

3.1 The Investment Premium and Leverage

I begin by investigating the relationship between the investment premium and leverage. Fama

and French (2015) construct the investment factor from an independent portfolio double-sort

on size and asset growth. At the end of each June, I therefore independently double-sort

stocks into five portfolios based on size and into five portfolios based on asset growth rates

using NYSE breakpoints.

[INSERT TABLE 2]

Panel A in Table 2 presents average excess returns on each of the 25 portfolios. Consistent

with Fama and French (2015), I find that average excess returns decrease with asset growth

and the effect is more pronounced for small firms. Panel B reveals a strong relationship

between asset growth and leverage. Within each size quintile, the average leverage ratio

decreases monotonically with asset growth. The differences between average leverage ratios

in the low and high asset-growth portfolios are highly statistically significant. This negative

relationship between asset growth and leverage is consistent with the empirical findings by

Lang et al. (1996) and suggests that firms’ investment and financing decisions are related.

3Fama and French (2008) define microcaps as stocks with a market capitalization below the 20th NYSE
percentile. They argue that these stocks can be influential in equal-weighted portfolios and Fama and MacBeth
(1973) regressions. Hou et al. (2017) investigate 447 cross-sectional asset pricing anomalies and find that 286 of
these anomalies become statistically insignificant when using NYSE breakpoints and value-weighted portfolios.
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Doshi et al. (2018) point out the challenges in controlling for leverage in the cross-section

of expected stock returns. They advocate to unlever equity returns using leverage ratios

instead of including leverage as a control variable in Fama and MacBeth (1973) regressions. I

follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1−Li(t−1)) where

RE,i(t) is the excess return for firm i in month t and Li(t− 1) is the leverage ratio of firm i at

the end of month t−14. Panel C in Table 2 presents average unlevered excess returns for each

of the 25 portfolios constructed based on size and asset growth. With unlevered returns, the

return differentials between firms with low and high asset growth are substantially smaller

compared to using levered returns. In fact, the average return on the five low minus the

average return on the five high asset-growth portfolios is 0.17% per month (t-stat 1.90) with

unlevered returns compared to 0.36% (t-stat 3.81) with levered returns. Leverage therefore

explains a substantial fraction of the investment premium.

3.2 The Investment Premium and Zero-Leverage Firms

If firms’ investment decisions fully explain the investment premium and if financing decisions

are irrelevant, the investment premium should also exist among zero-leverage firms. In this

section, I therefore analyze the return differential between zero-leverage firms with low and

high asset growth. Zero-leverage firms are important for at least two reasons. First, several

theories on the investment premium explicitly consider zero-leverage firms and therefore pre-

dict a positive return differential between zero-leverage firms with low and high asset growth.

Second, zero-leverage firms represent the only firm type in the data without any cross-sectional

variation in leverage simply because they have no debt.

At the end of each June, I independently double-sort my sample of zero-leverage firms

into two portfolios based on size and into two portfolios based on asset growth rates using

NYSE breakpoints. I sort zero-leverage firms based on size to mitigate the influence of the

biggest firms in the value-weighted portfolios by allocating these firms to separate portfolios.

I need accounting information from the fiscal years ending in year t− 2 and t− 1 to calculate

4Doshi et al. (2018) show that using more sophisticated methods to unlever stock returns such as the Merton
(1974) model or the Leland and Toft (1996) model give virtually the same results. For this reason, I use their
most simple and model-free approach to unlever stock returns.
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asset growth. I follow Strebulaev and Yang (2013) and define firm i as zero-leverage if in

both years t− 2 and t− 1 the outstanding amounts of both short-term debt (DLC ) and long-

term debt (DLTT ) equal zero. My sample of zero-leverage firms features 164, 337 firm-month

observations from 3, 278 unique firms. In an average year, zero-leverage firms constitute 9.90%

of all firms and account for 4.01% of total market capitalization.

[INSERT TABLE 3]

Panel A in Table 3 shows average excess returns on the low and high asset-growth portfolios

for small and big firms. The average excess return of the small and big Low-High AG portfolios

is −0.11% per month and statistically insignificant. Even for small firms where the asset-

growth effect is more pronounced cf. Table 2, the return differential is 0.12% and statistically

insignificant. For big firms, the return differential is −0.34% and statistically insignificant.

These results show that there is no investment premium among zero-leverage firms. Panel B

reports value-weighted spreads in asset growth of −48.80% for small firms and −35.34% for big

firms resulting in an average spread of −42.07%. For comparison, the investment factor from

Kenneth French’s website has an average spread in asset growth of −41.48% over the same

sample period. The fact that there is no positive return differential between zero-leverage

firms with low and high asset growth is therefore not driven by a lack of a meaningful spread

in asset growth.

Panel C shows the average number of stocks in each of the four portfolios. The two

portfolios of big firms contain a fairly small number of stocks and in particular during the

early part of the sample period. The big portfolio with the lowest number of stocks contains

only three stocks in a particular month cf. Panel D. This feature of the data reflects that I

use NYSE size breakpoints to construct portfolios and most zero-leverage firms are not listed

on NYSE. NYSE firms are typically much larger and few firms listed on NASDAQ or AMEX

are large enough to be included in the big portfolios5. As a robustness check in Section 3.5, I

5In an average month, the median NYSE-zero-leverage firm is more than four times larger than the median
NASDAQ-zero-leverage firm and more than fifteen times larger than the median AMEX-zero-leverage firm. If
I instead use NYSE-AMEX-NASDAQ breakpoints to construct portfolios of zero-leverage firms, the portfolio
with the lowest average number of stocks contain 53 stocks in an average month and the lowest number of
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consider the larger sample of firms with non-positive net debt which has a higher number of

stocks in each portfolio. I also find that there is no investment premium among these firms.

3.2.1 Testing theories on the investment premium

The empirical fact that there is no return differential between zero-leverage firms with low

and high asset growth is inconsistent with prominent theories on the investment premium.

Rational theories such as the dividend discount model and the real option models predict a

positive return differential for zero-leverage firms. The q-theory of investment may potentially

explain the non-existing return differential but only in the unlikely case that zero-leverage

firms have zero adjustment costs of capital. Li and Zhang (2010) and Lam and Wei (2011) use

financing constraints to proxy for adjustment costs of capital when they test predictions from

q-theory. The empirical evidence from Devos et al. (2012) and Bessler et al. (2013) suggest

that zero-leverage firms have severe financial constraints. Geelen (2017) shows theoretically

that adverse selection costs preclude zero-leverage firms from issuing debt. These papers

therefore suggest that zero-leverage firms are more financially constrained in which case q-

theory predicts a positive return differential among these firms.

Behavioral theories such as the over-extrapolation hypothesis from Cooper et al. (2008)

does not distinguish between zero-leverage and levered firms. This theory therefore predicts

a positive return differential also among zero-leverage firms. According to Jensen (1986) and

Titman et al. (2013), zero-leverage firms likely have the highest agency costs because they

have no debt forcing management to pay out part of the free cash flow. The over-investment

hypothesis therefore predicts a higher positive return differential between zero-leverage firms

with low and high asset growth. My empirical findings do not support any of these predictions.

3.3 The Investment Premium and Refinancing Intensities

In this section, I examine another aspect of firms’ financing decisions namely their refinancing

intensities. Friewald et al. (2018) show that controlling for refinancing intensities, expected

stocks is 12. Using these breakpoints, the value-weighted return differential between zero-leverage firms with
low and high asset growth is a statistically insignificant −0.03% per month measured in excess returns.
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stock returns increase with leverage. Since asset growth is negatively related to leverage in the

data, I also analyze if the investment premium reflects refinancing intensities. Importantly,

none of the prominent theories on the investment premium feature any testable predictions

on firms’ refinancing intensities.

At the end of each June, I independently double-sort stocks into five portfolios based

on refinancing intensities and into five portfolios based on asset growth rates using NYSE

breakpoints6. I present average excess returns on the 25 portfolios with value-weighted returns

in Table 4. In each asset-growth quintile, I construct a High-Low RI portfolio that buys the

High RI portfolio and sells the Low RI portfolio. In each refinancing quintile, I construct

a Low-High AG portfolio that buys the Low AG portfolio and sells the High AG portfolio.

Lastly, I also calculate the return differential of buying the Low-High AG portfolio for firms

with high refinancing intensities and selling the Low-High AG portfolio for firms with low

refinancing intensities. This portfolio measures how the return differential between low and

high asset-growth firms depends on the refinancing intensity.

[INSERT TABLE 4]

Panel A in Table 4 shows that average excess returns decrease with asset growth in all

refinancing quintiles. The Low-High AG column shows that the return differential between

firms with low and high asset growth increases monotonically with refinancing intensities from

0.12% to 0.64% per month. The Low-High AG return differential is therefore 0.52% higher for

firms with high refinancing intensities compared to firms with low refinancing intensities. This

finding means that the magnitude of the investment premium increases with firms’ refinancing

intensities.

Panel B presents the average leverage ratio for each portfolio. Consistent with my pre-

vious findings, leverage decreases with asset growth within each refinancing quintile. The

return differential between firms with low and high asset growth therefore partly reflects a

leverage effect. To control for leverage, I repeat the independent portfolio double-sort based

6I obtain qualitatively and quantitatively similar results when I independently triple-sort stocks into two
portfolios based on size, five portfolios based on refinancing intensities, and five portfolios based on asset growth
rates. I present the results from the independent portfolio double-sort because they are simpler to describe.
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on refinancing intensities and asset growth using unlevered returns instead of levered returns.

Panel C shows that average excess returns continue to decrease with asset growth in most

refinancing quintiles. The average excess returns on the Low-High AG portfolios are smaller

with unlevered returns but leverage only explains part of the return differential. In fact,

the unlevered return differential is 0.33% per month higher for firms with high refinancing

intensities compared to firms with low refinancing intensities. This finding suggests that refi-

nancing intensities convey information about the investment premium even when controlling

for leverage.

[INSERT TABLE 5]

In Table 5, I test if my finding that the return differential between low and high asset-

growth firms increases with refinancing intensities can be explained by exposures to common

risk-factors. For each refinancing quintile, I calculate alpha estimates from regressing the Low-

High AG portfolio excess returns on the market, the three Fama-French factors (market, size,

and value), the four factors (market, size, value, and momentum), and the five Fama-French

factors (market, size, value, profitability, and investments). Panel A presents alpha estimates

for levered returns. The first column shows that CAPM alphas increase from 0.19% to 0.77%

per month. Importantly, the High-Low RI portfolio shows that the return differential between

low and high asset-growth firms is 0.58% higher in firms with high refinancing intensities

relative to firms with low refinancing intensities. Risk-adjusted returns using three, four, and

five factors have almost the same magnitude and remain statistically significant.

Panel B shows risk-adjusted return differentials based on unlevered returns. Consistent

with my previous findings, the unlevered return differentials remain smaller than levered

return differentials. For CAPM alphas, the return differential between firms with low and

high asset growth increases from 0.13% per month for firms with low refinancing intensities

to 0.53% for firms with high refinancing intensities. The CAPM alpha on the High-Low RI

portfolio is 0.41% and remains statistically significant. Risk-adjusted returns using three, four,

and five factors have almost the same magnitude. Taken together, the risk-adjusted portfolio

returns support my finding that the investment premium increases with firms’ refinancing
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intensities.

3.3.1 Testing theories on the investment premium

Prominent theories on the investment premium cannot explain why the return differential

increases with firms’ refinancing intensities. Jensen (1986) points out that debt reduces agency

costs of free cash flows by committing management to service debt payments. If the investment

premium reflects that investors under-react to over-investment, the return differential between

low and high asset-growth firms should be larger in firms with higher agency costs. The

firm can use its debt maturity to discipline management from engaging in value-decreasing

investments. Short-term debt commits the firm to frequently raise new debt in capital markets

to roll over maturing debt. Since capital markets reevaluate the firm’s prospects as part of the

valuation of new debt issuances, firms with short-term debt should have lower agency costs.

In turn, the over-investment hypothesis from Titman et al. (2004) predicts a smaller return

differential for firms with high refinancing intensities because they have lower agency costs.

My results directly contradict this prediction.

The dividend discount model, real option models, the q-theory of investment, and the

over-extrapolation hypothesis do not feature any directly testable predictions on refinancing

intensities. Li and Zhang (2010) and Lam and Wei (2011) point out that it is challenging

to disentangle candidate explanations of the investment premium in the data. For example,

q-theory predicts that the return differential should increase with investment frictions because

frictions make investment less responsive to changes in the discount rate. Behavioral theories

predict a larger return differential in firms with stocks that have high limits-to-arbitrage

because rational investors find it more challenging to step in and correct the mispricing.

If measures of investment frictions, limits-to-arbitrage, and refinancing intensities are highly

correlated then it is challenging to disentangle the predictions from each other. To explore this

possibility, I calculate Spearman rank correlations between measures of investment frictions,

limits-to-arbitrage, and refinancing intensities.

Li and Zhang (2010) and Lam and Wei (2011) use several proxies to measure investment
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frictions and limits-to-arbitrage. They hypothesize that firms with high investment frictions

have smaller asset size, lower payout rates, and are younger. Firms with high limits-to-

arbitrage have high idiosyncratic stock volatility, low stock price, high bid-ask spread, high

Amihud (2002) illiquidity measure, and low dollar volume. Appendix A contains a detailed de-

scription of all variables. Table 6 presents Spearman rank correlations between these measures

and refinancing intensities. Consistent with Li and Zhang (2010) and Lam and Wei (2011),

I find high correlations between measures of investment frictions and measures of limits-to-

arbitrage. However, Table 6 shows only modest correlations between refinancing intensities

and these measures. This finding suggests that refinancing intensities convey information not

captured by investment frictions or limits-to-arbitrage.

[INSERT TABLE 6]

It is also not clear from the theoretical literature on debt maturity that we should expect

firms with short-term debt to have high investment frictions. For example, Diamond (1991)

predicts an inverse U-shape between debt maturity and credit risk when firms trade off lower

borrowing costs of short-term debt against higher refinancing risk. Chen et al. (2013) show

that firms with higher exposure to systematic risk choose longer debt maturities. Dangl and

Zechner (2015) find that short-term debt typically increases firms’ debt capacities. To the

extent that higher credit risk, higher systematic risk, and lower debt capacity are associated

with higher investment frictions, we should not expect firms with short-term debt to have

high investment frictions.

For the limits-to-arbitrage measures, it is not clear from the literature how and if they

should be related to debt maturity. Chen et al. (2013) and Friewald et al. (2018) show that

firms with higher idiosyncratic volatility issue more short-term debt because long-term debt

becomes relatively more expensive. Since stocks with high idiosyncratic volatility have high

limits-to-arbitrage, it is challenging to disentangle the predictions based on limits-to-arbitrage

and refinancing intensities using this measure. Taken together, my results suggest that the

higher return differential among firms with high refinancing intensities does not simply reflect

higher investment frictions or higher limits-to-arbitrage.
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3.4 Time-Series Variation in the Investment Factor

My cross-sectional results show that the investment premium reflects leverage and refinancing

intensities. In this section, I study to what extent leverage and refinancing intensities explain

the time-series variation in the investment factor.

I follow Fama and French (2015) and construct the investment factor as follows. At the

end of each June, I independently double-sort stocks into two portfolios based on size and

into three portfolios based on asset growth rates using NYSE breakpoints. This procedure

generates a cross-section of 2× 3 = 6 portfolios. The investment factor is the average return

on the two low asset-growth portfolios (small and big) minus the average return on the two

high asset-growth portfolios using value-weighted portfolios. I use the same procedure to

construct two factors based on leverage and refinancing intensities. The leverage factor is

the average return on the two high-leverage portfolios (small and big) minus the average

return on the two low-leverage portfolios. The refinancing-intensity factor is long stocks with

high refinancing intensities and short stocks with low refinancing intensities. I regress the

time-series of investment factor returns on the two factors based on leverage and refinancing

intensities and present the results in Table 7.

[INSERT TABLE 7]

The first column in Table 7 shows that the investment premium in my sample is 0.32%

per month and statistically significant. In column (2), I regress investment factor returns on

the leverage factor and find that the intercept decreases to 0.23% and remains statistically

significant. The investment factor has positive loading on the leverage factor and the adjusted

R2 of the regression is 34.16%. When I only include the refinancing-intensity factor in the

regression then the loading is close to zero and statistically insignificant while the intercept

is virtually unchanged. This finding suggests that refinancing intensities alone has no ex-

planatory power for the time-series variation of the investment factor. When I include both

factors in the regression, the loading on each factor is positive and statistically significant.

The adjusted R2 increases to 35.82% and suggests that leverage and refinancing intensities

jointly explain a significant fraction of the investment premium.
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3.5 Robustness Checks

This section summarizes robustness checks which I include in the Internet Appendix. Table

IA.1-IA.4 show that my results are robust to using equal-weighted portfolios. In addition

to zero-leverage firms, Strebulaev and Yang (2013) also consider firms with zero long-term

debt, almost zero-leverage firms, and firms with non-positive net debt7. I also analyze the

return differential between firms with low and high asset growth for these firm types. I only

report the results for firms with non-positive net debt in the Internet Appendix because it

gives the largest sample and the other firm types give similar results (result are available

upon request). My sample of firms with non-positive net debt features 518, 505 firm-month

observations from 7, 741 unique firms. In an average year, firms with non-positive net debt

constitute 30.31% of all firms and account for 23.83% of total market capitalization. Table

IA.5 shows that the return differential between low and high asset-growth firms remains close

to zero and statistically insignificant.

The number of portfolios to sort stocks into is arguably an arbitrary choice. I therefore also

conduct the independent double-sorts based on refinancing intensities and asset growth for a

different number of portfolios. I keep the number of portfolios based on asset growth fixed to

ensure that each portfolio contains a reasonable number of stocks. The difference between the

return differential in firms with low and high refinancing intensities should increase with the

number of portfolios because the difference between the average refinancing intensity in the

highest and lowest portfolio increases as well. Table IA.6 shows that the return differential

increases with the number of portfolios.

In the main analysis, I use independent portfolio double-sorts to analyze the relationship

between asset growth and refinancing intensities. The number of stocks in each portfolio

can therefore vary considerably. My sample features a large cross-section of stocks and the

portfolio with the lowest number of stocks in the 5 × 5 sorts contains 62 stocks on average

and the lowest number of stocks is 29. To mitigate the concern that the portfolios are not

7Firms with zero long-term debt have DLTT = 0, almost zero-leverage firms have DLC+DLTT
AT

≤ 5%, and
firms with non-positive net debt have DLTT +DLC −CHE ≤ 0. Capitalized acronyms correspond to annual
COMPUSTAT items.
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well-diversified, I repeat the main analysis using conditional double-sorts. At the end of each

June, I first sort stocks into five portfolios based on refinancing intensities and then into five

portfolios based on asset growth rates. The remainder of the portfolio analysis is identical

to the independent double-sorts. I also perform conditional double-sorts by first sorting on

asset growth and subsequently sorting on refinancing intensities. The results are qualitatively

similar and I present these results in Table IA.7-IA.10.

Finally, I also consider different measures of refinancing intensities and asset growth.

Almeida et al. (2009) and Gopalan et al. (2014) calculate the refinancing intensity with the

ratio of debt maturing within one year to total assets. Lipson et al. (2011) show that the

change in total assets, which I use to measure asset growth, largely subsumes other measures

of asset growth. Nonetheless, I also consider the investment-to-asset ratio from Lyandres et al.

(2008) as a further robustness check of my results8. Table IA.11-IA.16 show that my results

are qualitatively similar with these measures but quantitatively less pronounced.

4 The Model

In this section, I develop a corporate finance model by integrating the investment option from

Diamond and He (2014) into the Friewald et al. (2018) model. The purpose of the model

is to study the impact of leverage and refinancing intensities on the investment premium.

Friewald et al. (2018) study implications of firms’ financing decisions for the cross-section of

expected stock returns and do not consider investment decisions. Diamond and He (2014) do

not analyze implications for expected stock returns. My contribution is to study implications

of both investment and financing decisions for expected stock returns within a unified model.

8At the end of June in year t, the refinancing intensity is given by
DD1t−1

ATt−1
and the investment-to-asset ratio

is
∆PPEGTt−1+∆INV Tt−1

ATt−2
. Capitalized acronyms correspond to annual COMPUSTAT items.
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4.1 Firm Fundamental

The firm has assets-in-place that generate cash flows at a rate of Xt > 0. The cash flows

follow a geometric Brownian motion under the equivalent martingale measure Q:

dXt = ĩtXtdt+ σXtdZt (1)

where ĩt is the risk-neutral growth rate, σ is the volatility, and dZt is the increment of a

standard Brownian motion {Zt : 0 ≤ t < ∞} under Q. One can show that the value of the

firm’s assets-in-place share their dynamics with Xt because assets-in-place denote a claim to

the entire cash flow stream. I refer to the firm’s cash flows and assets-in-place interchangeably

in the remainder of the paper.

At each instant in time, the equity holders endogenously determine the growth rate ĩt of

assets-in-place. The growth rate can take two values ĩt = {0, i} with i > 0. When ĩt = 0

the firm does not invest and when ĩt = i the firm invests. The firm pays an instantaneous

investment cost λiXtdt when it invests. Diamond and He (2014) show that equity holders

use a threshold investment strategy i.e. they invest when the current cash flow Xt exceeds an

endogenous investment boundary Xi. If the firm always invests, the expected present value

of the cash flow stream is:

EQ
t

[∫ ∞
t
e−r(s−t) (Xs − λiXs) ds

]
=

1− λi
r − i

Xt

If the firm never invests, the expected present value of the cash flow stream is Xt
r . I follow

Diamond and He (2014) and assume λr < 1 to ensure that the growth option has positive

net present value. When λr < 1, a zero-leverage firm will always choose to invest because the

market value of the firm with investments 1−λi
r−i Xt is strictly greater than the market value of

the firm without investments Xt
r . A levered firm with risky debt, however, will not always

invest because of debt overhang.
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4.2 Debt and Equity

The firm chooses a mix between a short-term zero-coupon bond (S) and a long-term zero

coupon bond (L) at time t = 0 similar to Friewald et al. (2018). Each bond j = {S,L} has

principal value P j and the aggregate principal value corresponds to P = PS +PL. The bonds

mature at a random point in time and the maturity event follows a Poisson occurrence with

intensity φj . Each bond j therefore has an expected maturity of 1/φj years as in Cheng and

Milbradt (2012), He and Xiong (2012a), and Chen et al. (2017). I assume that φS > φL to

ensure that S has a shorter expected maturity than L.

I follow Friewald et al. (2018) and assume that the firm obtains a flow of debt benefits

kφjP j with scaling factor k > 0 when it issues debt9. Short-term debt offers more debt

benefits relative to long-term debt since φS > φL to reflect lower fixed issuance costs, better

market liquidity, and the potential to reduce agency costs and/or information asymmetries

(see for example Flannery (1986), Diamond (1991), Datta et al. (2005), Brockman et al.

(2010), He and Milbradt (2014), Chen et al. (2013), and Custódio et al. (2013)). Intuitively,

this relative advantage of short-term debt reflects the additional benefits over and above the

fact that short-term debt improves investment incentives. The firm commits to keep the

principal values constant through time. This stationary debt structure implies that at each

instant in time, the firm retires an expected principal amount of φSPS + φLPL and issues

new bonds to keep the principal values constant10. The newly-issued zero-coupon bonds sell

at market value and have the same principal value and seniority as the retired bonds they

replace.

When the market value of debt differs from the principal value, the firm incurs expected

rollover losses of
∑

j φ
j [Dj(Xt) − P j ] where Dj(Xt) denotes the market value of bond j11.

9This assumption ensures that the firm has an incentive to issue debt. The Diamond and He (2014) model
features no debt benefits and instead allows the firm to choose its optimal debt maturity for a fixed (sub-
optimal) amount of debt. The implications of the firm’s investment and financing decisions for expected stock
returns, however, remain qualitatively the same in the Diamond and He (2014) model and in the model I
present.

10Leland (1994a), Leland and Toft (1996), and Leland (1998) likewise assume stationary debt structures.
11The firm always incur rollover losses with zero-coupon bonds. If the firm instead issues fixed-rate coupon

bonds at par values at time t = 0 then the firm may face both rollover gains and losses at time t > 0. This
feature, however, does not qualitatively affect the results and I therefore consider zero-coupon bonds to keep
the model as simple as possible.
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Maturing debt holders receive the full principal value while equity holders finance rollover

losses by issuing new equity. Debt rollover therefore features a conflict of interests between

equity and debt holders. When cash flows decrease, equity holders service debt payments as

long as the option value of keeping the firm alive remains positive. For some positive starting

value of the cash flow process, X0, the firm defaults when Xt reaches a lower endogenous

default boundary XB. The absolute priority rule applies and the firm loses its growth option

in bankruptcy. Debt holders recover the value of assets-in-place without investments propor-

tionally to their share of the total principal i.e. proportional to P j/P . These assumptions

translate into the following value-matching conditions at XB:

E(XB) = 0, Dj(XB) =
XB

r
θj (2)

where E(Xt) is the market value of equity, r is the risk-free rate, and θj is the fraction of debt

j to total debt i.e. θj = P j/P .

The firm’s investment policy introduces an additional conflict of interest between equity

and debt holders. When the firm invests, the higher asset growth tends to push the firm away

from the default boundary over time. Debt holders benefit from the firm’s investments because

debt becomes safer and hence more valuable. Equity holders pay the entire investment cost but

only capture part of the value from the firm’s investments. The equity holders therefore have

low incentives to invest when a large share of the value from the firm’s investments accrues to

debt holders. Debt overhang implies a non-investment region when XB < Xt < Xi where the

firm does not invest despite the fact that investment at each instant in time maximizes firm

value. This non-investment region reflects that equity holders maximize the value of equity

and not the value of the firm. I provide the technical details for the valuation of debt and

equity in closed-form in Appendix B.

4.3 Default and Investment Boundaries

Equity holders determine the endogenous default and investment boundaries to maximize the

value of equity following the inaugural debt issue. The two boundaries satisfy the following
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smooth pasting conditions:

∂E(X)

∂X

∣∣∣∣
X=XB

= 0,
∂E(X)

∂X

∣∣∣∣
X=Xi

= λ (3)

These smooth pasting conditions give rise to a system of non-linear equations, which I solve

numerically for the default and investment boundaries. The boundaries characterize the

optimal default and investment policies for a given choice of principal values P j = {PS , PL}.

4.4 Optimal Leverage and Refinancing Intensity

At time t = 0, the firm chooses the principal amounts of short and long-term debt to maximize

the value of the firm. The optimal principal amounts P j∗ solve the maximization problem:

{PS∗, PL∗} = arg max
PS ,PL

(
E(X0) +D(X0)

)
(4)

subject to the constraints from equation (3) and the requirements that Dj(XB) < P j/(1 +

r/φj) for j = {S,L}. This requirement ensures that there is an interior optimum refinancing

intensity. Intuitively, the requirement states that the firm cannot issue risk-free debt which

would eliminate the debt overhang problem. The optimal principal amounts are not available

in closed-form and must be determined numerically. By choosing the principal amounts of

short and long-term debt, the firm jointly chooses optimal leverage and refinancing intensity.

Consistent with the measures of leverage and refinancing intensities from the empirical

analysis above, I define the firm’s leverage ratio L(Xt) as:

L(Xt) =
P

P + E(Xt)
(5)

and I measure the firm’s refinancing intensity by the ratio of short-term debt principal to

total debt principal:

θS =
PS

PS + PL
(6)
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4.5 Expected Stock Return

I derive the value of debt and equity from the Q–dynamics of the cash flow process Xt in

Appendix B. The calculation of the expected stock return requires the P–dynamics of Xt.

For simplicity, I assume a constant risk premium ξ and remain silent on the structure of the

pricing kernel that determines the value of the underlying cash flow process in equation (1).

The expected stock return is therefore given by:

EP
t [Rt] = r + βtξ (7)

where the conditional equity beta is:

βt =
dlogE(Xt)

dXt

5 Model Predictions

In this section, I parameterize the model and explain the trade-off between investment in-

centives, debt benefits, and rollover risk that determines optimal leverage and refinancing

intensity. Next, I consider implications of investment and financing decisions for the cross-

section of expected stock returns.

5.1 Optimal Leverage and Refinancing Intensity

I use the parameter values from Diamond and He (2014) and Friewald et al. (2018) and set

X0 = 1, r = 10%, σ = 15%, i = 7%, and k = 1%. At time t = 0, the firm determines

the optimal mix between a short-term zero-coupon bond with one-year expected maturity

(φS = 1) and a long-term zero-coupon bond with ten-year expected maturity (φL = 0.1) to

maximize firm value. For a given level of the investment cost λ, I consider the firm’s optimal

choices of leverage and refinancing intensity.

[INSERT FIGURE 1]
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Panel A in Figure 1 shows optimal leverage as a function of the investment cost λ12. This

relationship reflects the firm’s trade-off between investment incentives and debt benefits. On

the one hand, the value of debt benefits increases as the firm issues more debt. On the other

hand, the value of the growth option decreases with the amount of debt because debt distorts

investment incentives. As λ increases, it becomes more expensive to invest and the value of

the growth option decreases. In turn, the firm has greater incentive to exploit debt benefits

compared to improving investment incentives. The optimal leverage therefore increases with

λ.

Panel B in Figure 1 displays the optimal principal values of short-term debt PS and long-

term debt PL as a function of λ. Consistent with the findings on optimal leverage in Panel

A, the total amount of debt P = PS + PL increases with λ. The figure also shows that the

amount of long-term debt increases with λ whereas the amount of short-term debt decreases.

This finding has implications for the firm’s refinancing intensity.

Panel C in Figure 1 displays the optimal refinancing intensity θS as a function of λ. This

relationship reflects the firm’s trade-off between rollover risk and investment incentives. On

the one hand, the firm improves investment incentives by using more short-term debt relative

to long-term debt. This feature comes from the fact that the value of short-term debt is less

sensitive to the firm’s assets-in-place compared to long-term debt. Short-term debt holders

therefore share less of the benefits from the firm’s investments with equity holders when

assets-in-place increase. On the other hand, the firm’s rollover risk increases with the amount

of short-term debt relative to long-term debt. Short-term debt holders share fewer losses with

equity holders when assets-in-place decrease and the firm therefore defaults earlier. Since the

value of the growth option decreases with λ, the firm has greater incentive to reduce rollover

risk compared to improving investment incentives the higher the value of λ. For this reason,

the optimal refinancing intensity decreases with λ.

12Friewald et al. (2018) emphasize that it is challenging to match the level of several measures from their
model (most importantly leverage ratios) with corresponding measures in the real world. I face the same
challenge because I extend their model by incorporating the investment option from Diamond and He (2014).
Similar to Friewald et al. (2018), the purpose of my theoretical analysis is to study the structural relationships
between key variables in a stylized model and to consider implications for expected stock returns. I refer
to Strebulaev and Whited (2012) for a more elaborate discussion on the general challenges corporate finance
models have in terms of matching real-world quantities.
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Panel D in Figure 1 depicts the investment and default boundaries as functions of λ. The

investment boundary Xi lies above the default boundary XB when λ > 0. As λ increases, it

becomes more expensive to invest and the firm endogenously chooses higher leverage and lower

refinancing intensity. This financing choice impairs investment incentives and Xi increases.

Since the value of the growth option decreases with λ, equity holders become less willing to

keep the firm alive when assets-in-place deteriorate and this tends to increase XB. The fact

that the firm endogenously chooses higher leverage also tends to increase XB. The lower

refinancing intensity, however, reduces rollover risk and tends to decrease XB. Nonetheless,

the two former effects dominate the latter and XB increases with λ. In the limiting case where

λ → 0 then Xi → XB because the firm always invests when the investment cost approaches

zero. In this case, the model reduces to Friewald et al. (2018) as a special case.

5.2 Expected Stock Returns

The previous section considered the firm’s optimal financing decisions at time t = 0. At time

t > 0 most firms deviate from their optimal capital structures (see e.g. Leary and Roberts

(2005) and Strebulaev (2007)). In this section, I therefore consider implications of firms’

investment and financing decisions for the cross-section of expected stock returns at time

t > 0. First, I explore the relationship between investments and expected stock returns

which gives rise to a return differential consistent with the investment premium. Second, I

investigate the return differential among zero-leverage firms. Third, I analyze how the return

differential depends on firms’ refinancing intensities.

5.2.1 Investments and Expected Stock Returns

I set the asset risk-premium to ξ = 1% and analyze the relationship between the firm’s

investment policy and expected stock returns at time t > 0. The model has a constant

risk-free rate and I refer to the expected excess stock return as the expected stock return

below. Consider a single firm with λ = 9.5 which chooses its optimal leverage and refinancing

intensity at time t = 0. The firm’s refinancing intensity remains fixed over time but leverage

25

 Electronic copy available at: https://ssrn.com/abstract=3285255 



does not. At time t > 0, the firm’s current leverage deviates from its optimal leverage whenever

Xt 6= X0. The firm invests when Xt ≥ Xi = 0.67 and defaults when Xt = XB = 0.61. Debt

overhang makes equity holders unwilling to invest when XB < Xt < Xi even though the

growth option has positive NPV.

[INSERT FIGURE 2]

Panel A in Figure 2 shows the expected stock return as a function of the firm’s assets-

in-place Xt. Consider two identical firms, A and B, with the same value of Xt. Suppose

Firm A experiences a negative shock to assets and Firm B experiences a positive shock. Since

the principal amount of debt P remains fixed over time, Firm A’s current leverage increases

whereas Firm B’s current leverage decreases. Panel B in Figure 2 shows that the expected

stock return increases with current leverage because the conditional equity beta increases.

After the shock to assets-in-place, Firm A has a higher expected stock return, whereas Firm

B has a lower expected stock return. If we construct a portfolio that is long Firm A with low

asset growth and short Firm B with high asset growth, the return differential is positive and

consistent with the investment premium.

This mechanism, however, does not imply an investment premium in the cross-section.

To see why, consider two firms C and D with different Xt and all other parameters identical.

Suppose Firm C has a high Xt and Firm D has a low Xt. Now, Firm C experiences a negative

shock to assets and Firm D experiences a positive shock. Firm C moves to a higher expected

stock return but it remains a low level. Similarly, Firm D moves to a lower expected stock

return but it remains at a high level. In this case, if we construct a portfolio that is long Firm

C and short Firm D, the return differential is negative and inconsistent with the investment

premium.

In contrast, debt overhang gives rise to an optimal investment policy with implications

for the cross-section of stock returns. Equity holders have low incentives to invest when a

large share of the value from the firm’s investments accrues to debt holders. As the firm’s

assets-in-place decrease and debt becomes more risky, the sensitivities of the debt claims to

assets-in-place increase. Debt holders therefore capture an increasing share of the value from
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the firm’s investments, the lower the assets-in-place. This feature entails that equity holders

do not invest when the firm’s assets-in-place become sufficiently low because their share of

the value from the firm’s investments is too low to justify paying the investment cost.

The solid lines in Figure 2 denote the non-investment region where the asset growth rate

is ĩt = 0% and the dotted lines denote the investment region where ĩt = 7%. Firms with high

asset growth are in the investment region where leverage and the expected stock return is

low, whereas firms with low asset growth are in the non-investment region where leverage and

the expected stock return is high. If we construct a portfolio that is long firms with low asset

growth and short firms with high asset growth, the return differential is positive and consistent

with the investment premium. This predictions rests on a negative relationship between asset

growth and leverage consistent with my empirical findings and Lang et al. (1996).

5.2.2 The Investment Premium and Zero-Leverage Firms

The previous section shows that debt overhang removes the incentive to invest for high leverage

firms with risky debt. If firms do not suffer from debt overhang, they should always invest

because the growth option has positive NPV. In the model, firms cannot issue risk-free debt

and thereby eliminate the debt overhang problem. There are two situations, however, where

firms do not suffer from debt overhang.

First, the incentives of debt and equity holders remain aligned when the investment cost

λ = 0 and the firm therefore always invest. Second, when there are no debt benefits k = 0

the firm has no incentive to issue debt because doing so would impair investment incentives

and reduce firm value. This financing decision has implications for expected stock returns.

Zero-leverage firms have no debt overhang and they should always invest. All zero-leverage

firms therefore choose the same optimal investment policy and there is no cross-sectional

relationship between asset growth and expected stock returns. The reason is that zero-leverage

firms have the same βt = 1 and the same expected growth rate ĩt = i13. The model therefore

predicts that there is no return differential between zero-leverage firms with low and high

13Note that there will be cross-sectional differences in realized asset growth rates among zero-leverage firms.
It is only in expectation that the asset growth rate is the same for all zero-leverage firms.
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asset growth consistent with my empirical results.

5.2.3 The Investment Premium and Refinancing Intensities

In this section, I focus on another dimension of firms’ financing decisions and the implications

for expected stock returns. I consider a cross-section of firms with different levels of investment

costs λ and therefore also with different refinancing intensities. At time t = 0, all firms choose

their optimal leverage and refinancing intensities. I then turn to analyze the relationship

between investments and expected stock returns at time t > 0 for different levels of refinancing

intensities.

Since firms invest when they have safer debt and do not invest when they have riskier

debt, a firm in the investment region has lower current leverage than a firm in the non-

investment region for a given refinancing intensity. I therefore compare firms at time t > 0 in

the investment region with a fixed leverage ratio to firms in the non-investment region with a

higher fixed leverage ratio14. Panel A in Figure 3 shows that expected stock returns increase

with refinancing intensities θS for both high and low asset-growth firms. This finding reflects

that equity holders require a higher expected stock return for firms with higher rollover risk.

[INSERT FIGURE 3]

Panel A also shows that expected stock returns for low asset-growth firms increase faster

with θS compared to high asset-growth firms. To see this relationship more clearly, Panel

B plots the stock return differential of low asset-growth firms relative to high asset-growth

firms as a function of θS . The stock return differential increases monotonically with firms’

refinancing intensities and reflects an interaction effect between refinancing intensities and

leverage. Expected stock returns increase faster with refinancing intensities for firms with

14I have to consider extreme leverage ratios because the non-investment region is small for low values of λ cf.
the shaded area in Panel D from Figure 1. Since the firm’s leverage ratio equals one at the default boundary
XB , the leverage ratio is also high at the investment boundary Xi when XB and Xi remain close to each
other. When I compare firms with different λ but with the same current leverage, I therefore have to choose
leverage ratios such that all firms remain in either the investment or the non-investment region respectively.
If I change the investment cost to λ(Xt; ρ) = ρ + λiXt where ρ > 0 is a fixed flow cost of investment similar
to the extension in Diamond and He (2014) then the non-investment region becomes larger and I can compare
firms with less extreme leverage ratios. The predictions from the model remain qualitatively the same and I
therefore focus on the simplest case with ρ = 0.
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high leverage relative to firms with low leverage because short-term debt amplifies rollover

risk. Since firms invest when they have low leverage and do not invest when they have high

leverage, this interaction effect predicts that the return differential between low and high

asset-growth firms increases with firms’ refinancing intensities. My empirical results support

this prediction.

6 Conclusion

In this paper, I document that the investment premium (1) reflects leverage, (2) does not

exist among zero-leverage firms, and (3) increases with firms’ refinancing intensities. This new

evidence challenges prominent explanations of the investment premium. On the one hand,

rational theories such as the q-theory of investment, real option models, and the dividend

discount model suggest that the investment premium reflects firms’ investment decisions. On

the other hand, behavioral theories argue that the investment premium reflects mispricing as

investors do not properly incorporate information on firms’ investment decisions into asset

prices. Both of these theories predict a positive return differential between zero-leverage firms

with low and high asset growth. They also cannot explain why the return differential increases

with firms’ refinancing intensities. My empirical results are therefore inconsistent with these

theories.

My empirical results show that leverage and refinancing intensities explain a significant

fraction of the investment premium. These findings suggest that the investment premium

reflects firms’ financing decisions. I therefore develop a corporate finance model in which

firms make both optimal investment and financing decisions. Specifically, I integrate the

investment option from Diamond and He (2014) into the Friewald et al. (2018) model. The

model shows that the investment premium reflects both leverage and refinancing intensities

consistent with my empirical findings.

Taken together, my results offer a novel perspective on the economic interpretation of the

investment premium and shed new light on the asset pricing implications of firms’ investment

and financing decisions. I focus on the effects of leverage and refinancing intensities but the

29

 Electronic copy available at: https://ssrn.com/abstract=3285255 



investment premium may also be related to other financing decisions such as the choice of

debt covenants. For example, Billet et al. (2007) study the impact of growth options on the

joint choices of leverage, debt maturity, and covenant protection while Helwege et al. (2017)

analyze the relationship between covenants and expected stock returns. The impact of debt

covenants on the investment premium remains an interesting avenue for future research.
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Appendix A

Definition of Variables

This section contains the detailed variable descriptions. The capitalized acronyms correspond

to annual COMPUSTAT data items and subscripts refer to the calendar time.

Main Variables

AGt Asset growth at the end of June in year t is:

AGt =
ATt−1 −ATt−2

ATt−2

where ATt−1 denotes ”Assets - Total” at the end of the fiscal year ending in t− 1.

RIt Refinancing intensity at the end of June in year t is:

RIt =
DD1t−1

DLCt−1 +DLTTt−1

where DD1t−1 is ”Long-Term Debt Due in One Year”, DLCt−1 is ”Debt in Current

Liabilities - Total”, and DLTTt−1 is ”Long-Term Debt - Total” at the end of the

fiscal year ending in t− 1.

MEt Size is measured by the market value of equity at the end of June in year t:

MEt = abs(PRCt) ∗ SHROUTt

where PRCt is the stock price at the end of June in year t and SHROUTt is the

number of shares outstanding from CRSP.

LEVt Leverage at the end of June in year t is:

LEVt =
DLCt−1 +DLTTt−1

DLCt−1 +DLTTt−1 +MEt−1

where DLCt−1 is ”Debt in Current Liabilities - Total”, DLTTt−1 is ”Long-Term

Debt - Total”, and MEt−1 is the market value of equity at the end of December in

year t− 1 from CRSP.
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Measures of Investment Frictions

ATt Total assets at the end of June in year t is given by ATt−1 i.e. ”Assets - Total”

from the fiscal year ending in year t− 1.

AGEt Age is the number of years a firm has appeared in COMPUSTAT at the end of

the previous fiscal year.

PAYt Payout at the end of June in year t is the tercile ranking of the payout ratio:

Payout Ratiot =
PRSTKCt−1 +DV Pt−1 +DV Ct−1

OIBDPt−1

where PRSTKCt−1 is ”Purchase of Common and Preferred Stock”, DV Pt−1 is

”Dividends - Preferred/Preference”, DV Ct−1 is ”Dividends Common/Ordinary”,

and OIBDPt−1 is ”Operating Income Before Depreciation” at the end of the fiscal

year ending in t−1. For firms with non-positive OIBDPt−1, I include those with

positive distributions in the high payout tercile and those with zero distributions

in the low payout tercile.

Measures of Limits-to-Arbitrage

IV OLt Idiosyncratic stock volatility is estimated from daily stock returns over the last

year ending in June in year t. I run time-series regressions of each stock’s daily

realized returns on market returns obtained from Kenneth French’s website and

use the standard deviation of the residuals to measure idiosyncratic volatility. I

require at least 200 observations in the estimation window.

PRCt Price is the stock price at the end of June in year t from CRSP.

38

 Electronic copy available at: https://ssrn.com/abstract=3285255 



Measures of Limits-to-Arbitrage (continued)

BAt Bid-ask spread is the time-series average of daily stock bid-ask spreads over the

last year ending in June in year t. I calculate daily bid-ask spreads as :

Bid-Ask Spreadt =
ASKt −BIDt

1
2(ASKt +BIDt)

where ASKt is the end-of-day ask price and BIDt is the end-of-day bid price

from CRSP.

AMt Amihud (2002) illiquidity measure is the time-series average of absolute daily

returns divided by daily dollar trading volume over the past year ending in June

in year t from CRSP.

DV OLt Dollar volume is the time-series average of daily trading volumes calculated as

stock price times trading volume over the past year ending in June in year t from

CRSP.
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Appendix B

In this appendix, I derive the value of debt and equity. For simplicity, I omit time subscripts

such that X = Xt throughout the derivations.

Debt Value

The market value of debt, Dj(X), for j = {S,L} is the solution to the ordinary differential

equation (ODE):

rDj =
1

2
σ2X2Dj

XX + ĩXDj
X + φj [P j −Dj ] (B.1)

where I write Dj = Dj(X) and use subscripts to denote partial derivatives. The equation

states that the required return on the left-hand side must equal the expected return on the

right-hand side. The first two terms is the expected change in the value of debt when X

fluctuates where ĩ is the asset growth rate determined by equity holders which depends on

X. The third term is the change in debt value from retiring maturing debt at principal value

and issuing new debt at market value.

Diamond and He (2014) show that equity holders follow a threshold investment strategy:

the firm invests when X ≥ Xi and it does not invest when XB < X < Xi. The general

solution to equation (B.1) is therefore given by:

Dj(X) =


dj1X

−γj1 + pj , X ≥ Xi

dj2X
−γj2 + dj3X

δj2 + pj , XB < X < Xi

(B.2)

where pj = P j

1+r/φj
is the default-free debt value and the exponents are given by:
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γj1 =
(i− 1

2σ
2) +

√
(i− 1

2σ
2)2 + 2σ2(r + φj)

σ2
> 0

γj2 =
−1

2σ
2 +

√
1
4σ

4 + 2σ2(r + φj)

σ2
> 0 (B.3)

δj2 =

1
2σ

2 +
√

1
4σ

4 + 2σ2(r + φj)

σ2
> 1

The value-matching condition at XB together with the continuity and differentiability condi-

tions at Xi determine the three coefficients dj1, d
j
2 and dj3:

Dj(XB) =
XB

r
θj

lim
X↑Xi

Dj(X) = lim
X↓Xi

Dj(X) (B.4)

lim
X↑Xi

Dj
X(X) = lim

X↓Xi

Dj
X(X)

which are then given by:

dj1 = dj2X
γj1−γ

j
2

i + dj3X
γj1+δ

j
2

i

dj2 = dj3
γj1 + δj2
γj2 − γ

j
1

X
γj2+δ

j
2

i (B.5)

dj3 =
θjXB/r − pj

γj1+δ
j
2

γj2−γ
j
1

X
γj2+δ

j
2

i X
−γj2
B +X

δj2
B

Equity Value

The market value of equity, E(X), satisfies the equation:

rE = max
ĩ∈{0,i}

1

2
σ2X2EXX + ĩXEX +X − λĩX + k

∑
j

φjP j −
∑
j

φj [P j −Dj ] (B.6)

where I have omitted the optimal default policy. The equation states that the required return

on the left-hand side must equal the expected return on the right-hand side given equity
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holders’ optimal investment strategy. The first two terms is the expected change in the value

of equity when X fluctuates. The third and fourth terms are the cash flows to equity holders

per unit time from the firm’s cash flow minus the investment cost. The fifth term is the debt

benefits and the sixth term is debt rollover costs.

It is challenging to solve equation (B.6) directly, because it depends on the debt values

Dj(X). Instead, I value the equity claim as the residual between the levered firm value and

debt value. The general solution to the unlevered firm value, V (X), is given by:

V (X) =


v1X

−γ3 +
X(1− λi)
r − i

, X ≥ Xi

v2X
−γ4 + v3X

δ4 +
X

r
, XB < X < Xi

(B.7)

where the expected present value of the earnings stream is X(1−λi)
r−i when the firm always

invests and X
r when the firm never invests. The exponents are given by:

γ3 =
(i− 1

2σ
2) +

√
(i− 1

2σ
2)2 + 2σ2r

σ2
> 0

γ4 =
−1

2σ
2 +

√
1
4σ

4 + 2σ2r

σ2
> 0 (B.8)

δ4 =

1
2σ

2 +
√

1
4σ

4 + 2σ2r

σ2
> 1

The value-matching condition at XB together with the continuity and differentiability condi-

tions at Xi determine the coefficients v1, v2 and v3:

V (XB) =
XB

r

lim
X↑Xi

V (X) = lim
X↓Xi

V (X) (B.9)

lim
X↑Xi

VX(X) = lim
X↓Xi

VX(X)
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which are then given by:

v1 = − i(1− λr)
r(r − i)

X1+γ3
i − v3Xγ4+δ4

B Xγ3−γ4
i + v3X

γ3+δ4
i

v2 = −v3Xγ4+δ4
B (B.10)

v3 =
(1 + γ3)

i(1−λr)
r(r−i) X

γ4+1
i

(γ3 + δ4)X
δ4+γ4
i − (γ3 − γ4)Xγ4+δ4

B

The general solution to the value of debt benefits, B(X), is given by:

B(X) =


b1X

−γ3 + k
∑
j

φjP j

r
, X ≥ Xi

b2X
−γ4 + b3X

δ4 + k
∑
j

φjP j

r
, XB < X < Xi

(B.11)

where k
∑

j
φjP j

r is the expected present value of receiving the debt benefits in perpetuity. The

value-matching condition at XB together with the continuity and differentiability conditions

at Xi determine the coefficients b1, b2 and b3:

B(XB) = 0

lim
X↑Xi

B(X) = lim
X↓Xi

B(X) (B.12)

lim
X↑Xi

BX(X) = lim
X↓Xi

BX(X)

which are then given by:

b1 = −b3Xγ4+δ4
B Xγ3−γ4

i − k
∑
j

φjP j

r
Xγ4

B X
γ3−γ4
i + b3X

γ3+δ4
i

b2 = −b3Xγ4+δ4
B − k

∑
j

φjP j

r
Xγ4

B (B.13)

b3 =
(γ3 − γ4)k

∑
j
φjP j

r Xγ4

B

(γ3 + δ4)X
δ4+γ4
i − (γ3 − γ4)Xγ4+δ4

B

Given the unlevered firm value from equation (B.7), the value of debt benefits from equation
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(B.11), and the debt values from equation (B.2), the equity value is the residual:

E(X) = V (X) +B(X)−
∑
j

Dj(X) (B.14)
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Table 1: Summary Statistics and Correlations

This table shows summary statistics and correlations for the variables I use in the main empirical analy-
sis. Panel A reports time-series averages of the cross-sectional mean, standard deviation, 25%–quantile,
median, and 75%–quantile of monthly excess returns, annual asset growth rates (AG), refinancing in-
tensities (RI ), and leverage (LEV ) in percent. I calculate AG as the change in total assets from the
fiscal year ending in t − 2 to the fiscal year ending in t − 1 divided by total assets from t − 2. RI is
the ratio of debt maturing within one year to total debt in t− 1. LEV is the ratio of total debt to the
sum of total debt and the market value of equity at the end of December in t− 1. ME is the market
value of equity in millions of USD measured at the end of June in year t. Before I calculate summary
statistics, I winsorize asset growth rates each month at the 1st and 99th percentiles. Panel B presents
time-series averages of the monthly cross-sectional Spearman rank correlations. The sample period is
from July 1970 to June 2016 where I have excluded financials (SIC codes 6000-6999) and utilities (SIC
codes 4900-4999).

Panel A: Summary Statistics

Mean SD Q25 Median Q75

Excess return (RET ) 0.94 16.27 -7.04 -0.26 7.05

Asset growth rate (AG) 18.54 47.70 -1.99 7.70 22.00

Refinancing intensity (RI ) 13.27 19.18 1.56 5.73 16.13

Leverage (LEV ) 25.45 23.10 5.59 19.75 40.07

Size (ME ) 1,753 8,492 44 177 723

Panel B: Spearman Rank Correlations

RET AG RI LEV ME

Excess return (RET ) 1.00

Asset growth rate (AG) 0.00 1.00

Refinancing intensity (RI ) -0.01 -0.06 1.00

Leverage (LEV ) 0.00 -0.14 -0.17 1.00

Size (ME ) 0.05 0.21 -0.22 -0.08 1.00
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Table 2: Portfolios Independently Sorted by Size and Asset Growth

At the end of each June, I independently double-sort stocks into five portfolios based on size (ME )
and into five portfolios based on asset growth rates (AG) using NYSE breakpoints. This procedure
generates a cross-section of 5 × 5 = 25 portfolios. In each size quintile, I construct a Low-High
AG portfolio that buys the Low AG portfolio and sells the High AG portfolio. Panel A presents
monthly value-weighted means of excess returns in percentage points. Panel B shows value-weighted
average leverage ratios in percent. Panel C presents monthly value-weighted means of unlevered excess
returns in percentage points. I follow Doshi et al. (2018) and calculate unlevered excess returns as
RE,i(t)(1−Li(t−1)) where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage
ratio of firm i at the end of month t − 1. The sample period is from July 1970 to June 2016 where I
have excluded financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses
contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Small 0.92 1.13 1.01 0.90 0.32 0.60 (5.81)

2 0.89 0.95 0.98 0.91 0.44 0.46 (3.84)

3 0.89 0.95 0.86 0.88 0.52 0.38 (2.97)

4 0.75 0.86 0.84 0.78 0.61 0.13 (0.84)

Big 0.81 0.68 0.60 0.60 0.55 0.26 (1.47)

Average 0.85 0.92 0.86 0.81 0.49 0.36 (3.81)

Panel B: Leverage

Small 30.64 28.76 25.23 22.70 21.79 8.86 (36.58)

2 31.08 27.83 23.90 20.96 20.08 11.00 (53.41)

3 31.56 27.39 22.94 19.65 18.23 13.33 (48.23)

4 30.48 27.91 22.90 18.08 17.84 12.64 (43.50)

Big 27.13 21.79 19.75 15.76 14.52 12.61 (34.15)

Average 30.18 26.74 22.94 19.43 18.49 11.69 (58.73)

Panel C: Unlevered Excess Returns

Small 0.62 0.80 0.78 0.70 0.23 0.39 (4.31)

2 0.59 0.65 0.74 0.74 0.34 0.25 (2.47)

3 0.54 0.66 0.64 0.67 0.41 0.13 (1.20)

4 0.48 0.59 0.64 0.66 0.51 -0.03 (-0.20)

Big 0.54 0.53 0.47 0.51 0.46 0.08 (0.51)

Average 0.55 0.64 0.65 0.66 0.39 0.17 (1.90)
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Table 3: Portfolios of Zero-Leverage Firms Independently Sorted by Size and
Asset Growth

At the end of each June, I independently double-sort zero-leverage firms into two portfolios based on
size (ME ) and into two portfolios based on asset growth rates (AG) using NYSE breakpoints. This
procedure generates a cross-section of 2 × 2 = 4 portfolios. For both small and big firms, I construct
a Low-High AG portfolio that buys the Low AG portfolio and sells the High AG portfolio. Panel A
presents monthly value-weighted means of excess returns in percentage points. Panel B shows value-
weighted asset growth rates in percent. Panel C presents the average number of stocks in each portfolio
and Panel D shows the minimum number of stocks in each portfolio. I define firm i as zero-leverage if in
both years t−2 and t−1 the outstanding amounts of both short-term debt (DLC ) and long-term debt
(DLTT ) equal zero. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG High AG Low-High AG t-stat

Panel A: Excess Returns

Small 0.80 0.67 0.12 (0.84)

Big 0.44 0.77 -0.34 (-1.42)

Average 0.62 0.72 -0.11 (-0.72)

Panel B: Asset Growth

Small -3.69 45.11 -48.80 (-46.29)

Big 2.10 37.44 -35.34 (-37.64)

Average -0.80 41.27 -42.07 (-45.87)

Panel C: Average Number of Stocks

Small 141 100

Big 18 40

Panel D: Minimum Number of Stocks

Small 27 15

Big 3 6
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Table 4: Portfolios Independently Sorted by Refinancing Intensitites and Asset
Growth

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio
and sells the High AG portfolio. In each asset-growth quintile, I construct a High-Low RI portfolio
that buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High AG portfolio for firms with high refinancing intensities and selling the Low-
High AG portfolio for firms with low refinancing intensities. Panel A presents monthly value-weighted
means of excess returns in percentage points. Panel B shows value-weighted average leverage ratios
in percent. Panel C presents monthly value-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Low RI 0.70 0.81 0.76 0.79 0.57 0.12 (0.62)

2 0.90 0.81 0.65 0.70 0.47 0.43 (2.27)

3 0.76 0.80 0.75 0.50 0.31 0.45 (2.52)

4 0.87 0.68 0.56 0.72 0.36 0.51 (3.16)

High RI 1.11 0.77 0.77 0.66 0.46 0.64 (3.46)

High-Low RI 0.41 -0.04 0.01 -0.12 -0.11 0.52 (2.60)
t-stat (2.62) (-0.28) (0.08) (-0.81) (-0.70)

Panel B: Leverage

Low RI 26.97 20.60 18.38 15.49 14.84 12.13 (37.04)

2 31.52 25.87 20.86 18.31 18.43 13.09 (30.61)

3 30.06 25.10 21.18 17.81 22.40 7.66 (16.50)

4 33.95 25.69 21.88 18.88 20.82 13.13 (27.02)

High RI 28.97 21.57 19.70 15.13 11.85 17.11 (41.05)

High-Low RI 2.00 0.97 1.32 -0.36 -2.98 4.98 (12.27)
t-stat (4.67) (2.63) (2.28) (-0.93) (-12.76)

Panel C: Unlevered Excess Returns

Low RI 0.46 0.62 0.62 0.66 0.47 -0.01 (-0.08)

2 0.58 0.59 0.50 0.56 0.38 0.19 (1.21)

3 0.51 0.57 0.57 0.42 0.18 0.32 (2.13)

4 0.56 0.49 0.41 0.60 0.26 0.30 (2.24)

High RI 0.72 0.59 0.58 0.56 0.40 0.32 (1.87)

High-Low RI 0.26 -0.03 -0.04 -0.10 -0.07 0.33 (1.93)
t-stat (2.05) (-0.22) (-0.30) (-0.75) (-0.51)
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Table 5: Long-Short Portfolios Independently Sorted by Refinancing Intensitites
and Asset Growth

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints. In
each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio and sells
the High AG portfolio. For each of these five long-short portfolios, I calculate monthly value-weighted
means in percentage points of alpha estimates from regressing excess returns on the market (MKT), the
three Fama-French factors (MKT, SMB, HML), the four factors including momentum (MKT, SMB,
HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW, CMA). I also calculate
the return differential of buying the Low-High AG portfolio for firms with high refinancing intensities
and selling the Low-High AG portfolio for firms with low refinancing intensities. Panel A presents
the results for risk-adjusted levered returns and Panel B shows the results for risk-adjusted unlevered
returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio of firm i
at the end of month t− 1. The sample period is from July 1970 to June 2016 where I have excluded
financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for p-values is:
∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI 0.19 -0.14 -0.24 -0.47∗∗∗

(0.96) (-0.81) (-1.33) (-2.91)

2 0.52∗∗∗ 0.19 0.14 -0.16
(2.75) (1.12) (0.79) (-1.05)

3 0.51∗∗∗ 0.33∗ 0.28 0.19
(2.91) (1.91) (1.60) (1.15)

4 0.59∗∗∗ 0.38∗∗ 0.46∗∗∗ 0.21
(3.70) (2.55) (3.05) (1.43)

High RI 0.77∗∗∗ 0.42∗∗∗ 0.37∗∗ 0.05
(4.21) (2.63) (2.31) (0.33)

High-Low RI 0.58∗∗∗ 0.56∗∗∗ 0.61∗∗∗ 0.52∗∗

(2.88) (2.77) (2.97) (2.49)

Panel B: Risk-Adjusted Unlevered Returns

Low RI 0.13 -0.15 -0.24 -0.43∗∗∗

(0.77) (-0.97) (-1.55) (-3.15)

2 0.35∗∗ 0.11 0.06 -0.17
(2.27) (0.75) (0.44) (-1.29)

3 0.44∗∗∗ 0.31∗∗ 0.24 0.20
(2.97) (2.12) (1.61) (1.42)

4 0.44∗∗∗ 0.29∗∗ 0.34∗∗∗ 0.17
(3.50) (2.44) (2.82) (1.43)

High RI 0.53∗∗∗ 0.25∗ 0.21 -0.06
(3.47) (1.85) (1.57) (-0.48)

High-Low RI 0.41∗∗ 0.39∗∗ 0.45∗∗∗ 0.38∗∗

(2.39) (2.30) (2.59) (2.14)
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Table 6: Correlations between Refinancing Intensitites, Investment Frictions, and
Limits-to-Arbitrage

This table reports time-series averages of Spearman rank correlations at each June between refinancing
intensities, measures of investment frictions, and measures of limits-to-arbitrage. Refinancing intensity
(RI ) is the ratio of debt maturing within one year to total debt. Measures of investment frictions in-
clude total assets (AT ), age (AGE ), and payout tercile (PAY ). Measures of limits-to-arbitrage include
idiosyncratic volatility (IVOL), stock price (PRC ), bid-ask spread (BA), Amihud (2002) illiquidity
measure (AM ), and dollar volume (DVOL). I explain the detailed construction of each variable in
Appendix A. Before I calculate correlations, I winsorize AT, IVOL, BA, and AM each June at the
1st and 99th percentiles. The sample period is from June 1970 to June 2015 where I have excluded
financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). Correlations involving bid-ask
spreads cover the sample period from June 1983 to June 2016 because bid and ask quotes are not
available in CRSP before November 1982.

RI AT AGE PAY IVOL PRC BA AM DVOL

Refinancing intensity (RI ) 1.00

Total assets (AT ) -0.27 1.00

Age (AGE ) -0.13 0.46 1.00

Payout tercile (PAY ) -0.08 0.17 0.21 1.00

Idiosyncratic vol. (IVOL) 0.18 -0.62 -0.42 -0.25 1.00

Stock price (PRC ) -0.18 0.69 0.37 0.18 -0.74 1.00

Bid-ask spread (BA) 0.15 -0.71 -0.17 -0.14 0.69 -0.77 1.00

Amihud measure (AM ) 0.20 -0.82 -0.33 -0.16 0.64 -0.78 0.93 1.00

Dollar volume (DVOL) -0.19 0.79 0.27 0.12 -0.51 0.74 -0.89 -0.96 1.00
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Table 7: Time-Series Variation in Investment Factor Returns

This table presents regression results with investment factor returns as the dependent variable. The
independent variables are leverage and/or refinancing-intensity factor returns. I construct the factors
as follows. At the end of each June, I independently double-sort stocks into two portfolios based
on size (ME ) and into three portfolios based on either asset growth rates (AG), leverage (LEV ), or
refinancing intensities (RI ). The investment factor is the average return on the two low AG portfolios
(small and big) minus the average return on the two high AG portfolios. I use the same procedure to
construct the leverage and refinancing intensity factors. The leverage factor is long high LEV stocks
and short low LEV stocks, whereas the refinancing-intensity factor is long high RI stocks and short
low RI stocks. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for p-values is: ∗ when
p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

(1) (2) (3) (4)

Intercept 0.32∗∗∗ 0.23∗∗∗ 0.32∗∗∗ 0.23∗∗∗

(3.63) (3.17) (3.63) (3.16)

Leverage factor 0.42∗∗∗ 0.44∗∗∗

(16.94) (17.59)

Refinancing-intensity factor -0.01 0.23∗∗∗

(-0.13) (3.90)

Adj. R2 0.00 34.16 -0.18 35.82

N 552 552 552 552
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Figure 1: Optimal Leverage and Refinancing Intensity
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(B) Optimal principal values
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(D) Investment and default boundaries

This figure shows the firm’s optimal leverage and refinancing intensity at time t = 0 for
different levels of investment costs λ. Panel A reports the optimal leverage and Panel B the
optimal debt principal values. Panel C displays the optimal refinancing intensity and Panel
D shows that the investment boundary lies above the default boundary. I set the remaining
parameter values to X0 = 1, r = 10%, i = 7%, σ = 15%, k = 1%, φS = 1, and φL = 0.1
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Figure 2: Expected Excess Stock Returns
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(B) Expected return and leverage

This figure shows the expected excess stock return at time t > 0 as a function of either
assets-in-place (Panel A) or current leverage (Panel B) for a firm with λ = 9.5. The firm
chooses its optimal leverage and refinancing intensity at time t = 0. The dotted line denotes
the investment region where ĩt = 7% and the solid line denotes the non-investment region
where ĩt = 0%. I set the remaining parameter values to X0 = 1, r = 10%, σ = 15%, k = 1%,
φS = 1, φL = 0.1, and ξ = 1%.
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Figure 3: The Investment Premium and Refinancing Intensities
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(B) Stock return differential

This figure illustrates the relationship between expected excess stock returns and refinancing
intensities at time t > 0. Firms differ in the level of investment costs λ and choose their
optimal refinancing intensity at time t = 0 by solving the optimization problem in equation
(4). Panel A shows expected excess stock returns for low and high asset-growth firms with
fixed leverage at time t > 0. I calibrate Xt such that all low asset-growth firms have a leverage
ratio of 0.99 and all high asset-growth firms have a leverage ratio of 0.90 (see the discussion on
these values in footnote 14.). Panel B shows the stock return differential of low asset-growth
firms relative to high asset-growth firms as a function of the refinancing intensity. I set the
remaining parameter values to X0 = 1, r = 10%, i = 7%, σ = 15%, k = 1%, φS = 1, φL = 0.1,
and ξ = 1%.
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Internet Appendix for:

Does Debt Explain The Investment Premium?

November 19, 2018

Abstract

This Internet Appendix contains the robustness checks mentioned in the paper. First, I

present the results from the paper with equal-weighted returns (IA.1-IA.4). Second, I show

the results for firms with non-positive net debt (IA.5). Third, I repeat the independent

portfolio double-sort based on refinancing intensities and asset growth with a different

number of portfolios (IA.6). Fourth, I present the results with sequential portfolio double-

sorts using either refinancing intensities or asset growth as the first sorting variable (I.7-

I.10). Fifth, I show the results using the investment-to-assets ratio from Lyandres et al.

(2008) to measure asset growth (IA.11-IA.14). Sixth, I show the results using short-term

debt to total assets to measure refinancing intensities (IA.15-IA.16).
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Table IA.1: Portfolios Independently Sorted by Size and Asset Growth: Equal-
Weighted Returns

At the end of each June, I independently double-sort stocks into five portfolios based on size (ME )
and into five portfolios based on asset growth rates (AG) using NYSE breakpoints. This procedure
generates a cross-section of 5 × 5 = 25 portfolios. In each size quintile, I construct a Low-High
AG portfolio that buys the Low AG portfolio and sells the High AG portfolio. Panel A presents
monthly equal-weighted means of excess returns in percentage points. Panel B shows equal-weighted
average leverage ratios in percent. Panel C presents monthly equal-weighted means of unlevered excess
returns in percentage points. I follow Doshi et al. (2018) and calculate unlevered excess returns as
RE,i(t)(1−Li(t−1)) where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage
ratio of firm i at the end of month t − 1. The sample period is from July 1970 to June 2016 where I
have excluded financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses
contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Small 1.44 1.33 1.12 1.02 0.42 1.02 (9.75)

2 0.88 0.99 1.03 0.97 0.40 0.48 (3.93)

3 1.02 1.01 0.93 0.92 0.50 0.52 (4.02)

4 0.79 0.95 0.89 0.80 0.61 0.18 (1.21)

Big 0.88 0.84 0.75 0.66 0.49 0.39 (2.50)

Average 1.00 1.02 0.94 0.87 0.48 0.52 (5.35)

Panel B: Leverage

Small 31.23 30.09 26.98 24.97 23.78 7.45 (31.51)

2 30.78 27.70 24.23 21.18 20.09 10.68 (55.61)

3 30.89 27.13 22.78 19.45 18.17 12.73 (47.28)

4 30.33 27.67 22.82 18.19 18.03 12.30 (46.19)

Big 28.42 24.77 21.20 16.88 16.09 12.33 (45.21)

Average 30.33 27.47 23.60 20.14 19.23 11.10 (56.52)

Panel C: Unlevered Excess Returns

Small 0.85 0.85 0.79 0.73 0.24 0.61 (7.38)

2 0.53 0.66 0.74 0.77 0.29 0.25 (2.53)

3 0.62 0.67 0.67 0.70 0.39 0.23 (2.10)

4 0.50 0.63 0.68 0.66 0.49 0.01 (0.06)

Big 0.58 0.61 0.57 0.55 0.39 0.19 (1.36)

Average 0.62 0.69 0.69 0.68 0.36 0.26 (3.00)
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Table IA.2: Portfolios of Zero-Leverage Firms Independently Sorted by Size and
Asset Growth: Equal-Weighted Returns

At the end of each June, I independently double-sort zero-leverage firms into two portfolios based on
size (ME ) and into two portfolios based on asset growth rates (AG) using NYSE breakpoints. This
procedure generates a cross-section of 2 × 2 = 4 portfolios. For both small and big firms, I construct
a Low-High AG portfolio that buys the Low AG portfolio and sells the High AG portfolio. Panel A
presents monthly equal-weighted means of excess returns in percentage points. Panel B shows equal-
weighted asset growth rates in percent. Panel C presents the average number of stocks in each portfolio
and Panel D shows the minimum number of stocks in each portfolio. I define firm i as zero-leverage if in
both years t−2 and t−1 the outstanding amounts of both short-term debt (DLC ) and long-term debt
(DLTT ) equal zero. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG High AG Low-High AG t-stat

Panel A: Excess Returns

Small 1.24 0.88 0.35 (2.61)

Big 0.48 0.76 -0.28 (-1.62)

Average 0.86 0.82 0.04 (0.31)

Panel B: Asset Growth

Small -6.91 46.77 -53.68 (-54.19)

Big 1.37 37.45 -36.08 (-38.61)

Average -2.77 42.11 -44.88 (-48.49)

Panel C: Average Number of Stocks

Small 141 100

Big 18 40

Panel D: Minimum Number of Stocks

Small 27 15

Big 3 6
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Table IA.3: Portfolios Independently Sorted by Refinancing Intensitites and Asset
Growth: Equal-Weighted Returns

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio
and sells the High AG portfolio. In each asset-growth quintile, I construct a High-Low RI portfolio
that buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High AG portfolio for firms with high refinancing intensities and selling the Low-
High AG portfolio for firms with low refinancing intensities. Panel A presents monthly equal-weighted
means of excess returns in percentage points. Panel B shows equal-weighted average leverage ratios
in percent. Panel C presents monthly equal-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Low RI 1.08 1.06 0.90 0.90 0.37 0.71 (4.37)

2 1.17 1.14 0.95 0.77 0.47 0.70 (4.72)

3 1.17 1.12 0.90 0.76 0.35 0.82 (5.93)

4 1.27 1.29 1.02 1.00 0.39 0.88 (6.91)

High RI 1.45 1.16 1.14 1.00 0.39 1.06 (7.82)

High-Low RI 0.38 0.11 0.24 0.10 0.03 0.35 (2.47)
t-stat (3.09) (0.96) (2.34) (0.99) (0.25)

Panel B: Leverage

Low RI 31.42 27.87 23.87 22.08 22.46 8.96 (40.39)

2 44.40 37.93 32.45 29.53 30.14 14.26 (69.61)

3 44.38 38.20 32.56 29.80 30.46 13.93 (64.47)

4 40.67 35.74 31.15 27.63 28.63 12.04 (41.49)

High RI 29.16 24.87 21.68 18.49 17.65 11.52 (52.28)

High-Low RI -2.26 -2.99 -2.20 -3.59 -4.82 2.56 (13.84)
t-stat (-10.03) (-16.72) (-12.72) (-28.43) (-25.05)

Panel C: Unlevered Excess Returns

Low RI 0.57 0.73 0.64 0.68 0.22 0.35 (3.03)

2 0.56 0.62 0.60 0.52 0.29 0.28 (2.96)

3 0.52 0.58 0.57 0.49 0.18 0.34 (4.01)

4 0.59 0.76 0.66 0.67 0.17 0.41 (4.83)

High RI 0.85 0.79 0.85 0.79 0.26 0.59 (5.50)

High-Low RI 0.28 0.06 0.22 0.10 0.04 0.24 (2.37)
t-stat (3.12) (0.76) (2.72) (1.28) (0.41)
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Table IA.4: Long-Short Portfolios Independently Sorted by Refinancing Intensi-
tites and Asset Growth: Equal-Weighted Returns

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints. In
each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio and sells
the High AG portfolio. For each of these five long-short portfolios, I calculate monthly equal-weighted
means in percentage points of alpha estimates from regressing excess returns on the market (MKT), the
three Fama-French factors (MKT, SMB, HML), the four factors including momentum (MKT, SMB,
HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW, CMA). I also calculate
the return differential of buying the Low-High AG portfolio for firms with high refinancing intensities
and selling the Low-High AG portfolio for firms with low refinancing intensities. Panel A presents
the results for risk-adjusted levered returns and Panel B shows the results for risk-adjusted unlevered
returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio of firm i
at the end of month t− 1. The sample period is from July 1970 to June 2016 where I have excluded
financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for p-values is:
∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI 0.80∗∗∗ 0.63∗∗∗ 0.58∗∗∗ 0.61∗∗∗

(4.99) (4.13) (3.74) (4.19)

2 0.75∗∗∗ 0.50∗∗∗ 0.45∗∗∗ 0.39∗∗∗

(5.00) (3.68) (3.27) (2.83)

3 0.83∗∗∗ 0.66∗∗∗ 0.66∗∗∗ 0.62∗∗∗

(5.94) (4.99) (4.82) (4.77)

4 0.91∗∗∗ 0.74∗∗∗ 0.74∗∗∗ 0.70∗∗∗

(7.10) (6.09) (5.92) (5.85)

High RI 1.14∗∗∗ 0.95∗∗∗ 0.90∗∗∗ 0.92∗∗∗

(8.55) (7.66) (7.16) (7.74)

High-Low RI 0.34∗∗ 0.32∗∗ 0.32∗∗ 0.31∗∗

(2.39) (2.19) (2.17) (2.09)

Panel B: Risk-Adjusted Unlevered Returns

Low RI 0.48∗∗∗ 0.37∗∗∗ 0.32∗∗∗ 0.37∗∗∗

(4.40) (3.54) (2.98) (3.76)

2 0.40∗∗∗ 0.29∗∗∗ 0.23∗∗∗ 0.23∗∗∗

(4.76) (3.65) (2.84) (2.95)

3 0.45∗∗∗ 0.40∗∗∗ 0.36∗∗∗ 0.40∗∗∗

(5.82) (5.23) (4.56) (5.31)

4 0.51∗∗∗ 0.44∗∗∗ 0.40∗∗∗ 0.44∗∗∗

(6.45) (5.70) (5.09) (5.86)

High RI 0.74∗∗∗ 0.62∗∗∗ 0.54∗∗∗ 0.58∗∗∗

(7.57) (6.60) (5.75) (6.56)

High-Low RI 0.26∗∗ 0.24∗∗ 0.22∗∗ 0.21∗

(2.52) (2.35) (2.11) (1.94)

5

 Electronic copy available at: https://ssrn.com/abstract=3285255 



Table IA.5: Portfolios of Firms with Non-Positive Net Debt Independently Sorted
by Size and Asset Growth

At the end of each June, I independently double-sort firms with non-positive net debt into two portfolios
based on size (ME ) and into two portfolios based on asset growth rates (AG) using NYSE breakpoints.
This procedure generates a cross-section of 2×2 = 4 portfolios. For both small and big firms, I construct
a Low-High AG portfolio that buys the Low AG portfolio and sells the High AG portfolio. Panel A
presents monthly value-weighted means of excess returns in percentage points. Panel B shows value-
weighted asset growth rates in percent. Panel C presents the average number of stocks in each portfolio
and Panel D shows the minimum number of stocks in each portfolio. I define firm i as a firm with
non-positive net debt if in both years t− 2 and t− 1 the sum of short-term debt (DLC ) and long-term
debt (DLTT ) minus cash and short-term investments (CHE ) is non-positive. The sample period is
from July 1970 to June 2016 where I have excluded financials (SIC codes 6000-6999) and utilities (SIC
codes 4900-4999). The parentheses contain t-statistics.

Low AG High AG Low-High AG t-stat

Panel A: Excess Returns

Small 0.82 0.66 0.16 (1.65)

Big 0.59 0.62 -0.03 (-0.18)

Average 0.71 0.64 0.07 (0.64)

Panel B: Asset Growth

Small -2.47 48.12 -50.59 (-38.53)

Big 3.54 31.43 -27.88 (-31.56)

Average 0.54 39.78 -39.24 (-37.73)

Panel C: Average Number of Stocks

Small 430 349

Big 53 107

Panel D: Minimum Number of Stocks

Small 78 55

Big 17 36
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Table IA.6: Long-Short Portfolios Independently Sorted by Refinancing Intensi-
ties and Asset Growth with Different Number of Portfolios

At the end of each June, I independently double-sort stocks into N portfolios based on firms’
refinancing intensities (RI ) and into five portfolios based on firms’ asset growth rates (AG).
This procedure generates a cross-section of N × 5 portfolios. In each refinancing quantile, I
construct a Low-High AG portfolio that buys the Low AG portfolio and sells the High AG
portfolio. Next, I calculate the return differential of buying the Low-High AG portfolio for
firms with high refinancing intensities and selling the Low-High AG portfolio for firms with
low refinancing intensities. For this portfolio, I calculate the monthly value-weighted mean in
percentage points of excess returns and alpha estimates from regressing value-weighted excess
returns on the market (MKT), the three Fama-French factors (MKT, SMB, HML), the four
factors including momentum (MKT, SMB, HML, UMD), and the five Fama-French factors
(MKT, SMB, HML, RMW, CMA). I follow Doshi et al. (2018) and calculate unlevered excess
returns as RE,i(t)(1 − Li(t− 1)) where RE,i(t) is the excess return for firm i in month t and
Li(t− 1) is the leverage ratio of firm i at the end of month t− 1. The sample period is from
July 1970 to June 2016 where I have excluded financials (SIC codes 6000-6999) and utilities
(SIC codes 4900-4999). The convention for p-values is: ∗ when p < 0.10, ∗∗ when p < 0.05,
∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

Levered Returns Unlevered Returns

3 × 5 5 × 5 7 × 5 3 × 5 5 × 5 7 × 5

Excess return 0.38∗∗ 0.52∗∗∗ 0.78∗∗∗ 0.24 0.33∗ 0.57∗∗∗

(2.12) (2.60) (3.65) (1.56) (1.93) (2.99)

CAPM α 0.41∗∗ 0.58∗∗∗ 0.79∗∗∗ 0.28∗ 0.41∗∗ 0.64∗∗∗

(2.28) (2.88) (3.68) (1.86) (2.39) (3.36)

3-factor α 0.42∗∗ 0.56∗∗∗ 0.76∗∗∗ 0.29∗ 0.39∗∗ 0.64∗∗∗

(2.33) (2.77) (3.48) (1.92) (2.30) (3.36)

4-factor α 0.55∗∗∗ 0.61∗∗∗ 0.78∗∗∗ 0.41∗∗∗ 0.45∗∗∗ 0.66∗∗∗

(3.05) (2.97) (3.49) (2.68) (2.59) (3.37)

5-factor α 0.42∗∗ 0.52∗∗ 0.68∗∗∗ 0.31∗∗ 0.38∗∗ 0.60∗∗∗

(2.26) (2.49) (3.05) (2.00) (2.14) (3.07)
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Table IA.7: Portfolios Sequentially Sorted by Refinancing Intensitites and Asset
Growth

At the end of each June, I sequentially double-sort stocks first into five portfolios based on refinancing
intensities (RI ) and then into five portfolios based on asset growth rates (AG) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio and
sells the High AG portfolio. In each asset-growth quintile, I construct a High-Low RI portfolio that
buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High AG portfolio for firms with high refinancing intensities and selling the Low-
High AG portfolio for firms with low refinancing intensities. Panel A presents monthly value-weighted
means of excess returns in percentage points. Panel B shows value-weighted average leverage ratios
in percent. Panel C presents monthly value-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Low RI 0.73 0.76 0.76 0.73 0.56 0.17 (0.94)

2 0.88 0.81 0.63 0.71 0.48 0.40 (2.18)

3 0.81 0.82 0.76 0.46 0.32 0.49 (2.72)

4 0.89 0.67 0.58 0.65 0.48 0.41 (2.44)

High RI 1.11 0.81 0.79 0.69 0.44 0.67 (3.53)

High-Low RI 0.38 0.05 0.03 -0.04 -0.12 0.50 (2.45)
t-stat (2.30) (0.31) (0.17) (-0.24) (-0.76)

Panel B: Leverage

Low RI 26.35 21.22 17.74 13.84 16.04 10.31 (28.22)

2 31.08 25.20 20.06 18.51 18.67 12.41 (29.50)

3 29.88 25.16 20.37 18.11 22.91 6.97 (15.19)

4 34.23 26.14 21.76 19.34 20.53 13.70 (28.71)

High RI 28.75 23.12 20.57 15.16 12.22 16.53 (38.92)

High-Low RI 2.40 1.90 2.83 1.32 -3.83 6.22 (14.66)
t-stat (5.87) (5.77) (5.54) (3.49) (-14.24)

Panel C: Unlevered Excess Returns

Low RI 0.50 0.58 0.62 0.63 0.45 0.05 (0.33)

2 0.56 0.60 0.50 0.57 0.39 0.17 (1.08)

3 0.56 0.58 0.60 0.38 0.19 0.36 (2.37)

4 0.56 0.48 0.44 0.51 0.37 0.20 (1.43)

High RI 0.73 0.60 0.60 0.58 0.37 0.35 (2.07)

High-Low RI 0.23 0.01 -0.02 -0.05 -0.07 0.30 (1.71)
t-stat (1.68) (0.09) (-0.18) (-0.38) (-0.49)
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Table IA.8: Long-Short Portfolios Sequentially Sorted by Refinancing Intensitites
and Asset Growth

At the end of each June, I sequentially double-sort stocks first into five portfolios based on refinancing
intensities (RI ) and then into five portfolios based on asset growth rates (AG) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio and
sells the High AG portfolio. For each of these five long-short portfolios, I calculate monthly value-
weighted means in percentage points of alpha estimates from regressing excess returns on the market
(MKT), the three Fama-French factors (MKT, SMB, HML), the four factors including momentum
(MKT, SMB, HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW, CMA). I
also calculate the return differential of buying the Low-High AG portfolio for firms with high refinancing
intensities and selling the Low-High AG portfolio for firms with low refinancing intensities. Panel A
presents the results for risk-adjusted levered returns and Panel B shows the results for risk-adjusted
unlevered returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 −
Li(t − 1)) where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio
of firm i at the end of month t − 1. The sample period is from July 1970 to June 2016 where I have
excluded financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for
p-values is: ∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI 0.24 -0.07 -0.16 -0.29∗

(1.29) (-0.43) (-0.93) (-1.88)

2 0.50∗∗∗ 0.19 0.14 -0.13
(2.77) (1.15) (0.86) (-0.85)

3 0.55∗∗∗ 0.35∗∗ 0.32∗ 0.22
(3.05) (2.04) (1.79) (1.29)

4 0.48∗∗∗ 0.23 0.34∗∗ 0.06
(2.88) (1.52) (2.27) (0.39)

High RI 0.77∗∗∗ 0.42∗∗ 0.41∗∗ 0.10
(4.13) (2.56) (2.46) (0.63)

High-Low RI 0.54∗∗∗ 0.49∗∗ 0.57∗∗∗ 0.39∗

(2.62) (2.39) (2.72) (1.83)

Panel B: Risk-Adjusted Unlevered Returns

Low RI 0.18 -0.07 -0.15 -0.27∗

(1.12) (-0.51) (-1.03) (-1.95)

2 0.33∗∗ 0.09 0.06 -0.15
(2.22) (0.65) (0.45) (-1.20)

3 0.46∗∗∗ 0.31∗∗ 0.26∗ 0.22
(3.06) (2.15) (1.76) (1.49)

4 0.34∗∗∗ 0.16 0.24∗∗ 0.04
(2.60) (1.36) (1.98) (0.34)

High RI 0.55∗∗∗ 0.26∗ 0.26∗ 0.00
(3.47) (1.88) (1.83) (-0.04)

High-Low RI 0.37∗∗ 0.34∗ 0.41∗∗ 0.26
(2.13) (1.91) (2.30) (1.43)
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Table IA.9: Portfolios Sequentially Sorted by Asset Growth and Refinancing
Intensitites

At the end of each June, I sequentially double-sort stocks first into five portfolios based on asset growth
rates (AG) and then into five portfolios based on refinancing intensities (RI ) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio
and sells the High AG portfolio. In each asset-growth quintile, I construct a High-Low RI portfolio
that buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High AG portfolio for firms with high refinancing intensities and selling the Low-
High AG portfolio for firms with low refinancing intensities. Panel A presents monthly value-weighted
means of excess returns in percentage points. Panel B shows value-weighted average leverage ratios
in percent. Panel C presents monthly value-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Low RI 0.70 0.86 0.77 0.82 0.59 0.12 (0.60)

2 0.93 0.77 0.62 0.70 0.43 0.50 (2.69)

3 0.71 0.82 0.72 0.51 0.35 0.35 (2.09)

4 0.92 0.74 0.55 0.69 0.35 0.57 (3.48)

High RI 1.14 0.73 0.75 0.69 0.48 0.66 (3.69)

High-Low RI 0.44 -0.13 -0.02 -0.12 -0.11 0.54 (2.70)
t-stat (2.70) (-0.86) (-0.13) (-0.83) (-0.68)

Panel B: Leverage

Low RI 27.10 21.33 18.67 15.67 14.39 12.71 (34.54)

2 31.59 26.07 20.91 17.56 18.12 13.47 (34.02)

3 31.02 25.25 21.39 17.77 22.51 8.51 (17.65)

4 33.61 25.46 21.93 18.62 21.35 12.26 (24.60)

High RI 27.54 22.15 19.44 15.63 12.64 14.90 (34.47)

High-Low RI 0.44 0.82 0.77 -0.04 -1.75 2.19 (4.43)
t-stat (0.93) (2.24) (1.37) (-0.10) (-6.71)

Panel C: Unlevered Excess Returns

Low RI 0.46 0.66 0.63 0.69 0.49 -0.03 (-0.16)

2 0.62 0.55 0.49 0.57 0.34 0.28 (1.76)

3 0.48 0.59 0.54 0.43 0.25 0.23 (1.60)

4 0.58 0.53 0.40 0.58 0.23 0.35 (2.65)

High RI 0.77 0.56 0.57 0.57 0.42 0.35 (2.16)

High-Low RI 0.31 -0.10 -0.06 -0.12 -0.07 0.38 (2.17)
t-stat (2.31) (-0.84) (-0.46) (-0.88) (-0.49)
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Table IA.10: Long-Short Portfolios Sequentially Sorted by Refinancing Intensi-
tites and Asset Growth

At the end of each June, I sequentially double-sort stocks first into five portfolios based on asset
growth rates (AG) and then into five portfolios based on refinancing intensities (RI ) using NYSE
breakpoints. In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low
AG portfolio and sells the High AG portfolio. For each of these five long-short portfolios, I calculate
monthly value-weighted means in percentage points of alpha estimates from regressing excess returns
on the market (MKT), the three Fama-French factors (MKT, SMB, HML), the four factors including
momentum (MKT, SMB, HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW,
CMA). I also calculate the return differential of buying the Low-High AG portfolio for firms with high
refinancing intensities and selling the Low-High AG portfolio for firms with low refinancing intensities.
Panel A presents the results for risk-adjusted levered returns and Panel B shows the results for risk-
adjusted unlevered returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as
RE,i(t)(1 − Li(t − 1)) where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the
leverage ratio of firm i at the end of month t − 1. The sample period is from July 1970 to June
2016 where I have excluded financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The
convention for p-values is: ∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are
in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI 0.20 -0.14 -0.25 -0.46∗∗∗

(1.02) (-0.82) (-1.41) (-2.90)

2 0.56∗∗∗ 0.28 0.21 -0.07
(3.00) (1.60) (1.16) (-0.46)

3 0.43∗∗ 0.24 0.21 0.10
(2.53) (1.46) (1.27) (0.61)

4 0.67∗∗∗ 0.44∗∗∗ 0.50∗∗∗ 0.28∗

(4.11) (2.87) (3.23) (1.85)

High RI 0.76∗∗∗ 0.44∗∗∗ 0.39∗∗ 0.11
(4.30) (2.78) (2.46) (0.80)

High-Low RI 0.56∗∗∗ 0.58∗∗∗ 0.65∗∗∗ 0.57∗∗∗

(2.77) (2.82) (3.07) (2.69)

Panel B: Risk-Adjusted Unlevered Returns

Low RI 0.12 -0.16 -0.25∗ -0.44∗∗∗

(0.74) (-1.05) (-1.65) (-3.20)

2 0.42∗∗∗ 0.21 0.14 -0.05
(2.76) (1.47) (0.98) (-0.35)

3 0.35∗∗ 0.21 0.17 0.10
(2.52) (1.62) (1.23) (0.78)

4 0.50∗∗∗ 0.33∗∗∗ 0.38∗∗∗ 0.22∗

(4.02) (2.90) (3.25) (1.95)
High RI 0.54∗∗∗ 0.27∗∗ 0.23∗ 0.01

(3.58) (2.00) (1.68) (0.10)

High-Low RI 0.42∗∗ 0.43∗∗ 0.48∗∗∗ 0.46∗∗

(2.37) (2.40) (2.66) (2.48)
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Table IA.11: Portfolios Independently Sorted by Size and Investment-to-Assets

At the end of each June, I independently double-sort stocks into five portfolios based on size (ME )
and into five portfolios based on investment-to-assets (IA) using NYSE breakpoints. This procedure
generates a cross-section of 5 × 5 = 25 portfolios. In each size quintile, I construct a Low-High IA
portfolio that buys the Low IA portfolio and sells the High IA portfolio. Panel A presents monthly
value-weighted means of excess returns in percentage points. Panel B shows value-weighted average
leverage ratios in percent. Panel C presents monthly value-weighted means of unlevered excess returns
in percentage points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1−
Li(t − 1)) where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio
of firm i at the end of month t − 1. The sample period is from July 1970 to June 2016 where I
have excluded financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses
contain t-statistics.

Low IA 2 3 4 High IA Low-High IA t-stat

Panel A: Excess Returns

Small 0.90 0.99 0.97 0.94 0.37 0.53 (5.38)

2 0.91 0.89 0.86 0.88 0.50 0.41 (3.59)

3 1.04 0.91 0.86 0.78 0.51 0.53 (4.35)

4 0.81 0.85 0.80 0.74 0.58 0.22 (1.68)

Big 0.70 0.62 0.61 0.57 0.47 0.22 (1.47)

Average 0.87 0.85 0.82 0.78 0.49 0.38 (4.66)

Panel B: Leverage

Small 30.32 24.65 24.03 24.06 25.35 4.96 (19.86)

2 29.25 23.81 22.90 21.50 23.54 5.71 (26.50)

3 28.71 23.03 22.26 21.06 20.79 7.92 (30.92)

4 29.14 23.61 22.11 19.69 19.96 9.18 (34.09)

Big 24.47 22.07 18.01 15.52 15.87 8.61 (28.65)

Average 28.38 23.43 21.86 20.37 21.10 7.28 (37.16)

Panel C: Unlevered Excess Returns

Small 0.61 0.74 0.71 0.70 0.26 0.35 (4.31)

2 0.60 0.66 0.64 0.68 0.37 0.23 (2.37)

3 0.70 0.67 0.64 0.57 0.38 0.32 (2.97)

4 0.58 0.65 0.60 0.58 0.46 0.12 (1.07)

Big 0.51 0.47 0.50 0.46 0.38 0.13 (0.94)

Average 0.60 0.64 0.62 0.60 0.37 0.23 (3.14)
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Table IA.12: Portfolios of Zero-Leverage Firms Independently Sorted by Size and
Investment-to-Assets

At the end of each June, I independently double-sort zero-leverage firms into two portfolios based on
size (ME ) and into two portfolios based on investment-to-assets (IA) using NYSE breakpoints. This
procedure generates a cross-section of 2× 2 = 4 portfolios. For both small and big firms, I construct a
Low-High IA portfolio that buys the Low IA portfolio and sells the High IA portfolio. Panel A presents
monthly value-weighted means of excess returns in percentage points. Panel B shows value-weighted
asset growth rates in percent. Panel C presents the average number of stocks in each portfolio and
Panel D shows the minimum number of stocks in each portfolio. I define firm i as zero-leverage if in
both years t−2 and t−1 the outstanding amounts of both short-term debt (DLC ) and long-term debt
(DLTT ) equal zero. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low IA High IA Low-High IA t-stat

Panel A: Excess Returns

Small 0.75 0.68 0.06 (0.46)

Big 0.41 0.76 -0.35 (-1.42)

Average 0.58 0.72 -0.14 (-0.96)

Panel B: Asset Growth

Small 11.36 35.32 -23.96 (-29.99)

Big 16.61 38.10 -21.49 (-21.98)

Average 13.98 36.71 -22.73 (-29.16)

Panel C: Average Number of Stocks

Small 154 86

Big 26 32

Panel D: Minimum Number of Stocks

Small 27 18

Big 1 5
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Table IA.13: Portfolios Independently Sorted by Refinancing Intensitites and
Investment-to-Assets

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on investment-to-assets (IA) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High IA portfolio that buys the Low IA portfolio and
sells the High IA portfolio. In each investment-to-assets quintile, I construct a High-Low RI portfolio
that buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High IA portfolio for firms with high refinancing intensities and selling the Low-
High IA portfolio for firms with low refinancing intensities. Panel A presents monthly value-weighted
means of excess returns in percentage points. Panel B shows value-weighted average leverage ratios
in percent. Panel C presents monthly value-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low IA 2 3 4 High IA Low-High IA t-stat

Panel A: Excess Returns

Low RI 0.77 0.57 0.77 0.71 0.64 0.13 (0.68)

2 0.80 0.77 0.59 0.69 0.43 0.37 (2.03)

3 0.63 0.69 0.77 0.65 0.33 0.30 (1.81)

4 0.76 0.70 0.57 0.55 0.39 0.37 (2.22)

High RI 1.04 0.74 0.56 0.66 0.43 0.61 (3.28)

High-Low RI 0.27 0.16 -0.21 -0.05 -0.21 0.48 (2.18)
t-stat (1.65) (1.09) (-1.31) (-0.35) (-1.17)

Panel B: Leverage

Low RI 25.28 17.18 17.15 16.19 18.60 6.67 (14.32)

2 27.85 24.22 20.34 19.22 19.08 8.77 (21.98)

3 28.64 23.75 21.81 19.61 22.30 6.34 (16.00)

4 29.86 27.15 21.92 18.98 21.13 8.73 (19.67)

High RI 25.74 24.39 17.10 13.42 12.96 12.78 (34.01)

High-Low RI 0.46 7.21 -0.06 -2.78 -5.64 6.10 (11.19)
t-stat (1.03) (15.50) (-0.12) (-7.02) (-22.39)

Panel C: Unlevered Excess Returns

Low RI 0.55 0.48 0.64 0.54 0.51 0.05 (0.29)

2 0.49 0.57 0.45 0.56 0.36 0.13 (0.82)

3 0.41 0.51 0.57 0.50 0.22 0.19 (1.35)

4 0.57 0.50 0.42 0.43 0.26 0.30 (2.21)

High RI 0.71 0.54 0.45 0.56 0.35 0.36 (2.15)

High-Low RI 0.15 0.06 -0.19 0.02 -0.16 0.31 (1.64)
t-stat (1.14) (0.50) (-1.31) (0.13) (-0.98)
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Table IA.14: Long-Short Portfolios Independently Sorted by Refinancing Inten-
sitites and Investment-to-Assets

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on investment-to-assets (IA) using NYSE breakpoints. In
each refinancing quintile, I construct a Low-High IA portfolio that buys the Low IA portfolio and sells
the High IA portfolio. For each of these five long-short portfolios, I calculate monthly value-weighted
means in percentage points of alpha estimates from regressing excess returns on the market (MKT), the
three Fama-French factors (MKT, SMB, HML), the four factors including momentum (MKT, SMB,
HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW, CMA). I also calculate
the return differential of buying the Low-High IA portfolio for firms with high refinancing intensities
and selling the Low-High IA portfolio for firms with low refinancing intensities. Panel A presents
the results for risk-adjusted levered returns and Panel B shows the results for risk-adjusted unlevered
returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio of firm i
at the end of month t− 1. The sample period is from July 1970 to June 2016 where I have excluded
financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for p-values is:
∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI 0.21 0.00 -0.10 -0.23
(1.06) (-0.02) (-0.53) (-1.22)

2 0.52∗∗∗ 0.31∗ 0.22 0.03
(2.92) (1.82) (1.27) (0.18)

3 0.35∗∗ 0.19 0.11 -0.04
(2.08) (1.15) (0.68) (-0.22)

4 0.43∗∗ 0.26 0.31∗ 0.21
(2.52) (1.58) (1.90) (1.30)

High RI 0.70∗∗∗ 0.45∗∗ 0.49∗∗∗ 0.09
(3.75) (2.55) (2.75) (0.53)

High-Low RI 0.49∗∗ 0.45∗∗ 0.59∗∗∗ 0.31
(2.21) (2.00) (2.61) (1.37)

Panel B: Risk-Adjusted Unlevered Returns

Low RI 0.16 0.00 -0.07 -0.17
(0.97) (-0.02) (-0.46) (-1.08)

2 0.31∗∗ 0.13 0.08 -0.05
(2.06) (0.91) (0.57) (-0.33)

3 0.28∗∗ 0.15 0.09 -0.02
(2.02) (1.14) (0.68) (-0.15)

4 0.42∗∗∗ 0.32∗∗ 0.36∗∗∗ 0.29∗∗

(3.15) (2.48) (2.71) (2.25)

High RI 0.52∗∗∗ 0.32∗∗ 0.34∗∗ 0.01
(3.27) (2.15) (2.21) (0.04)

High-Low RI 0.36∗ 0.33∗ 0.42∗∗ 0.17
(1.91) (1.71) (2.13) (0.88)
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Table IA.15: Portfolios Independently Sorted by Refinancing Intensitites and
Asset Growth

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints.
In each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio
and sells the High AG portfolio. In each asset-growth quintile, I construct a High-Low RI portfolio
that buys the High RI portfolio and sells the Low RI portfolio. I also calculate the return differential
of buying the Low-High AG portfolio for firms with high refinancing intensities and selling the Low-
High AG portfolio for firms with low refinancing intensities. Panel A presents monthly value-weighted
means of excess returns in percentage points. Panel B shows value-weighted average leverage ratios
in percent. Panel C presents monthly value-weighted means of unlevered excess returns in percentage
points. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t−1) is the leverage ratio of firm i at the
end of month t−1. The sample period is from July 1970 to June 2016 where I have excluded financials
(SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The parentheses contain t-statistics.

Low AG 2 3 4 High AG Low-High AG t-stat

Panel A: Excess Returns

Low RI 0.54 0.77 0.80 0.66 0.65 -0.11 (-0.60)

2 0.96 0.81 0.60 0.73 0.54 0.42 (2.14)

3 0.72 0.81 0.65 0.66 0.26 0.46 (2.77)

4 0.76 0.80 0.71 0.60 0.38 0.38 (2.44)

High RI 1.04 0.73 0.73 0.62 0.64 0.40 (2.18)

High-Low RI 0.50 -0.04 -0.08 -0.04 -0.01 0.51 (2.45)
t-stat (3.01) (-0.27) (-0.48) (-0.26) (-0.06)

Panel B: Leverage

Low RI 15.53 12.98 11.89 9.42 7.55 7.99 (28.57)

2 25.08 20.62 16.03 12.63 13.68 11.40 (33.72)

3 27.92 25.10 20.41 17.66 17.38 10.54 (28.70)

4 33.66 28.01 24.04 21.09 22.98 10.68 (26.87)

High RI 39.81 32.61 31.52 28.85 27.76 12.05 (24.39)

High-Low RI 24.28 19.63 19.63 19.44 20.22 4.07 (7.16)
t-stat (54.57) (44.90) (47.81) (55.35) (57.16)

Panel C: Unlevered Excess Returns

Low RI 0.43 0.64 0.71 0.59 0.61 -0.18 (-1.03)

2 0.70 0.63 0.50 0.63 0.44 0.26 (1.46)

3 0.48 0.58 0.49 0.56 0.20 0.28 (1.94)

4 0.49 0.56 0.52 0.47 0.25 0.25 (1.86)

High RI 0.57 0.46 0.44 0.43 0.50 0.08 (0.52)

High-Low RI 0.14 -0.18 -0.26 -0.16 -0.12 0.26 (1.43)
t-stat (1.01) (-1.36) (-1.97) (-1.08) (-0.70)
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Table IA.16: Long-Short Portfolios Independently Sorted by Refinancing Inten-
sitites and Asset Growth

At the end of each June, I independently double-sort stocks into five portfolios based on refinancing
intensities (RI ) and into five portfolios based on asset growth rates (AG) using NYSE breakpoints. In
each refinancing quintile, I construct a Low-High AG portfolio that buys the Low AG portfolio and sells
the High AG portfolio. For each of these five long-short portfolios, I calculate monthly value-weighted
means in percentage points of alpha estimates from regressing excess returns on the market (MKT), the
three Fama-French factors (MKT, SMB, HML), the four factors including momentum (MKT, SMB,
HML, UMD), and the five Fama-French factors (MKT, SMB, HML, RMW, CMA). I also calculate
the return differential of buying the Low-High AG portfolio for firms with high refinancing intensities
and selling the Low-High AG portfolio for firms with low refinancing intensities. Panel A presents
the results for risk-adjusted levered returns and Panel B shows the results for risk-adjusted unlevered
returns. I follow Doshi et al. (2018) and calculate unlevered excess returns as RE,i(t)(1 − Li(t − 1))
where RE,i(t) is the excess return for firm i in month t and Li(t − 1) is the leverage ratio of firm i
at the end of month t− 1. The sample period is from July 1970 to June 2016 where I have excluded
financials (SIC codes 6000-6999) and utilities (SIC codes 4900-4999). The convention for p-values is:
∗ when p < 0.10, ∗∗ when p < 0.05, ∗∗∗ when p < 0.01, and t-statistics are in parenthesis.

CAPM α 3-factor α 4-factor α 5-factor α

Panel A: Risk-Adjusted Returns

Low RI -0.01 -0.35∗∗ -0.40∗∗ -0.64∗∗∗

(-0.08) (-2.15) (-2.35) (-4.51)

2 0.51∗∗∗ 0.17 0.12 -0.14
(2.60) (0.99) (0.68) (-0.83)

3 0.53∗∗∗ 0.33∗∗ 0.34∗∗ 0.22
(3.19) (2.08) (2.14) (1.40)

4 0.46∗∗∗ 0.25∗ 0.30∗∗ 0.08
(2.95) (1.71) (1.99) (0.53)

High RI 0.51∗∗∗ 0.22 0.31∗ -0.11
(2.79) (1.35) (1.85) (-0.68)

High-Low RI 0.52∗∗ 0.57∗∗∗ 0.70∗∗∗ 0.53∗∗

(2.47) (2.78) (3.35) (2.54)

Panel B: Risk-Adjusted Unlevered Returns

Low RI -0.04 -0.36∗∗ -0.41∗∗∗ -0.63∗∗∗

(-0.24) (-2.41) (-2.62) (-4.85)

2 0.40∗∗ 0.13 0.08 -0.14
(2.34) (0.84) (0.47) (-0.93)

3 0.40∗∗∗ 0.24∗ 0.25∗ 0.17
(2.88) (1.83) (1.90) (1.30)

4 0.39∗∗∗ 0.25∗∗ 0.26∗∗ 0.12
(3.17) (2.14) (2.19) (1.01)

High RI 0.23∗ 0.03 0.13 -0.21∗

(1.68) (0.28) (1.01) (-1.73)

High-Low RI 0.27 0.40∗∗ 0.53∗∗∗ 0.42∗∗

(1.49) (2.27) (2.99) (2.42)

17

 Electronic copy available at: https://ssrn.com/abstract=3285255 


	The Investment Premium With Debt Overhang D15
	Introduction
	Related Literature

	Data and Summary Statistics
	Empirical Results
	The Investment Premium and Leverage
	The Investment Premium and Zero-Leverage Firms
	Testing theories on the investment premium

	The Investment Premium and Refinancing Intensities
	Testing theories on the investment premium

	Time-Series Variation in the Investment Factor
	Robustness Checks

	The Model
	Firm Fundamental
	Debt and Equity
	Default and Investment Boundaries
	Optimal Leverage and Refinancing Intensity
	Expected Stock Return

	Model Predictions
	Optimal Leverage and Refinancing Intensity
	Expected Stock Returns
	Investments and Expected Stock Returns
	The Investment Premium and Zero-Leverage Firms
	The Investment Premium and Refinancing Intensities


	Conclusion
	Appendices
	Appendices

	Internet Appendix D5
	Conditional Double-Sorts
	Alternative Measure of Asset Growth


