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1. Introduction

Traditional standard theories of capital structure propose that firms determine their capital

structures by considering costs associated with asymmetric information or by balancing the tax

benefits of debt against the expected costs of financial distress. Recent studies, however, pro-

vide evidence that firms make capital structure decisions strategically by incorporating factors

beyond these financial considerations to appear, at least temporarily, financially (un)stable to

related parties. For example, Kisgen (2006) finds that firms reduce leverage to support (avoid)

credit rating upgrades (downgrades). Matsa (2010), on the other hand, shows that firms in-

crease leverage to improve their bargaining positions against labor unions and Smith (2016)

finds that firms increase leverage to limit expropriation by corrupt local officials. In this paper,

we investigate whether a firm strategically adopts a conservative capital structure prior to an

important corporate event, namely, addition to the S&P 500 index.

Firms appear to regard being added to the S&P 500 index as an important event, often

referring to it as a “milestone” in corporate history.1 Firms also disclose index addition as a

strategic goal on financial statements.2 This seemingly strong interest in being included in the

S&P 500 index is substantiated by the academic literature, which shows that being added to

the index brings positive changes to a firm, such as increasing institutional ownership (Pruitt

and Wei (1989), Chen, Noronha, and Singal (2004)) and analyst following (Yu (2008)), reduc-

ing the cost of equity (Chen, Noronha, and Singal (2004), Baran and King (2012)), and, most

importantly, increasing firm value (Shleifer (1986), Chen, Noronha, and Singal (2004)).3 While

exerting a significant impact on a newly added firm, an S&P addition decision is uncertain from

the firm-level perspective because a number of firms satisfy the eligibility criteria disclosed by

S&P for index additions. Indeed, according to David M. Blitzer, chair of the S&P index com-

1In Accenture’s announcement on June 26, 2001, Pamela Craig, Accenture’s CFO, said, “Accenture’s inclu-
sion in the S&P 500, ..., is an exciting milestone.”

2For example, McEwen Mining stated that their goal is “to qualify for inclusion in the S&P 500 by...” on
Form 8-K of January 15, 2013. Praxair Inc., on their Form 8-K of June 1, 2017, noted that they sought “inclusion
in the S&P 500...”

3On the news of Twitter Inc’s joining the S&P 500 index on June 5, 2018, the company’s stock price increased
by five percent.
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mittee, typically five to fifteen candidate stocks for each index are approved by the committee

and ready for inclusion at any time.4

Given multiple candidates, even firms that satisfy all eligibility criteria may have incentives

to improve specific attributes that are likely to favorably affect the committee’s index addition

decisions. One such attribute may be financial leverage, a commonly used measure of financial

health. According to Blitzer’s comment on IndexologyBlog, investors do not like unexpected

index turnover caused by failing stocks,5 and bankruptcies are occasional reasons for deletions

from the index. Therefore, S&P likely has incentives to select financially healthy firms. S&P

indeed lists financial viability as one of the eligibility criteria for S&P 500 index additions.

Although the S&P’s primary measure of financial viability is earnings, it has explicitly listed

balance sheet leverage as a secondary measure of financial viability several times.6 As such, we

examine whether firms that perceive themselves to be candidates for S&P 500 index addition

strategically choose a conservative capital structure.

It is challenging to identify firms that perceive themselves as candidates for S&P 500 index

addition because such perceptions are unobservable. In this paper, we focus primarily on

firms that are newly added to the S&P 500 index (hereafter, “added firms”). This is because

these firms are likely aware of being considered candidates for new index addition. First,

firms can easily check whether they satisfy the eligibility criteria disclosed by S&P for index

additions. Second, the financial press often mentions potential candidate firms’ names in their

news articles. In addition, investment banks or brokerage firms occasionally publish reports on

possible changes in S&P index constituents. In Appendix A we summarize news articles and

4“Here, At The S&P 500”, Jan 01, 2000, ETF.com
http://www.etf.com/publications/journalofindexes/joi-articles/1153.html?nopaging=1.

5http://www.indexologyblog.com/2013/07/09/inside-the-sp-500-selecting-stocks/
6According to a news article published in 2007, S&P stated that its measure of financial viability would

also include an assessment of balance sheet leverage (https://www.reuters.com/article/sp500-changes/sp-500-
criteria-changes-to-add-polo-ralph-lauren-idUSN3132792220070131). However, the first year for which we ob-
serve balance-sheet leverage to be included among the eligibility criteria is 2012. Unlike with other criteria,
however, S&P does not provide a clear requirement regarding balance-sheet leverage. For example, the criterion
tied to earnings is objectively stated: the sum of the most recent four consecutive quarters’ reported earnings
should be positive, as should earnings in the most recent quarter. On the other hand, balance-sheet leverage is
required to be operationally justifiable in the context of both a firm’s industry peers and its business model.
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research reports that pertain to potential S&P 500 index additions.7

Although added firms likely learn about their candidacies prior to being added to the index,

the timing of an addition is harder to predict because revision of the index is carried out as

needed, mostly when an existing S&P 500 firm is removed.8 If firms knew the exact timing of

a revision and leverage adjustment were costless, they could reduce leverage shortly before the

revision. However, firms that did not know when a revision would take place or face adjustment

costs of leverage (Leary and Roberts (2005)) would be more likely to gradually adjust their

leverage. Therefore, we analyze leverage trends in added firms over several quarters prior to

index additions. We also study the post-addition period to determine whether pre-addition

changes in leverage, if any, are maintained or are reversed. We then compare leverage trends

in added firms with corresponding trends in other groups of firms to check the validity of our

strategic-adjustment explanation.

We find that leverage in added firms gradually decreases before they are added to the index,

but then increases after they are added, resulting in a U-shaped trend. This trend is concen-

trated within a four-year period, starting two years before additions and ending two years after

additions. We illustrate this phenomenon in Figure I. The horizontal axis represents time and 0

indicates the fiscal quarter in which a firm is added to the S&P 500 index. We plot the pointwise

95% confidence interval at each time point along with the average values of leverage for added

firms and industry peers. The vertical axes in panels A and B represent, respectively, average

values of book leverage and average values of market leverage. Both graphs display statistically

different leverage patterns between added firms and industry firms around addition events.9

The results reported in panel A (B) show that the average book (market) leverage in added

7For example, a report published by PaineWebber in March 1999 provides a list of “possible new recruits for
the S&P 500”(http://andreisimonov.com/N4106/pdf/EMK%20What%20is%20the%20S&P%20500.pdf). Eleven
of the twelve companies that were suggested as viable candidates in this report were indeed added to the
index. At least one-third of the firms that were added to the index after May 1998 were mentioned as potential
additions.

8For the firms covered in Appendix A, 686 days on average passed between publication of relevant news
articles and actual addition to the index. In cases where a firm is mentioned in multiple articles, we count the
days that pass following the publication date of the earliest article.

9We define industry peers as firms that belong to the same two-digit SIC code.
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firms decreases from 0.215 (0.160) to 0.195 (0.129) during the two-year pre-addition period, but

increases to 0.214 (0.166) during the two-year post-addition period.10 Such a change in lever-

age is economically significant as the pre-addition decrease of 0.020 (0.031) in book (market)

leverage accounts for 13.22% (21.13%) of its standard deviation. A pre-addition decrease in

leverage is consistent with firms’ reducing leverage prior to index additions to improve financial

health. A post-addition increase in leverage suggests that such an improvement in financial

health is temporary, consistent with the occurrence of strategic adjustment of leverage for the

sake of receiving a favorable index-addition decision.11 In contrast, leverage in industry peers

exhibits a small increase over the four-year period.

We show that the U-shaped leverage pattern is statistically significant after controlling for

firm characteristics that are known in the literature to affect leverage along with firm and time

fixed effects. We also find that the main instrument for leverage adjustment around addition

is debt. In particular, added firms retire debt and reduce debt issuance during the two years

prior to addition, but then reverse their debt-financing activities after addition. The role of

equity issuance, dividend payments, and retained earnings are economically and statistically

insignificant.

The strategic-adjustment hypothesis predicts that firms exhibit more pronounced U-shaped

leverage trends when they have stronger incentives to improve financial health prior to index

additions. To test this prediction, we consider two groups of firms with potentially stronger

incentives to do so: those that are perceived as financially unhealthy and those that face severe

competition for index addition. Employing credit ratings, Altman’s Z-scores, and leverage as

of two years prior to being added to the S&P 500 index as proxies for financial health, we

find that the U-shaped leverage trend is attributable mostly to financially unhealthy firms.

In addition, we find that the U-shaped leverage pattern is significant only for firms that face

10We find similar results when we estimate leverage in added firms by locally estimated scatterplot smoothing
(LOESS) based on low-degree polynomials, as in Yu (2011) and Defeusco (2018). See Figure A.I.

11This strategy will work only if reversing leverage after being added to the index does not cause a firm to
be deleted from the index. This appears to be the case as our sample firms remained in the index for a long
period of time. In addition, the most common reasons for deletions are associated with mergers and acquisitions,
spinoffs, bankruptcy, and lack of representation.
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intense competition for index addition.

We consider alternative explanations. We first address the possibility that the post-addition

increase in leverage is attributable to the consequences of an index addition. As noted above,

addition to the S&P 500 index is followed by significant changes in firm characteristics, which

may cause firms to increase leverage. To test this possibility, we investigate leverage in added

firms’ industry peers that are eligible for index addition but are not eventually added to the

index (hereafter, “competitors”). These firms are likely similar to added firms in the sense

that they also meet all the criteria. Because competitors are not added to the index, however,

their leverage trends should differ from those in added firms if the consequences of the index

addition are the driving force behind the U-shaped leverage trend.12 We find that competitors

exhibit a U-shaped leverage trend that is similar to leverage in added firms, suggesting that the

post-addition increase in added firms’ leverage may not be attributable to the consequences of

the index addition. Moreover, the pre-addition decrease in leverage is consistent with strategic

adjustment of leverage: because these firms compete for index addition, they have incentives

to improve financial health prior to index revisions.

Second, we consider the possibility that the U-shaped leverage trend is attributable to me-

chanical correlation between leverage and the eligibility criteria for index addition. For example,

certain firm characteristics included in the criteria, such as earnings and market capitalization,

may be negatively associated with leverage and thus firms that satisfy the criteria mechanically

experience decreasing leverage independently of strategic efforts to reduce leverage. To test

this possibility, we analyze leverage in added firms’ industry peers that likely satisfy most of

the eligibility criteria for index addition but do not perceive themselves as potential candidates

for addition. In particular, we consider firms that satisfy all of the eligibility criteria for in-

dex addition except for the public float requirement13 (hereafter, “non-competitors”) and those

12Competitors’ post-addition leverage trends may differ from those of added firms for reasons unrelated to the
consequences of index addition. For example, competitors may maintain low leverage to increase their chances
of being selected in the next revision. However, firms likely reverse their leverage if maintaining lower leverage
is costly given that the average turnover of an industry firm in the S&P 500 index is approximately nine years.

13We choose the public float requirement because public floats are not among the factors that are known to
affect leverage.
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that are already included in the S&P 500 index (hereafter, “S&P industry peers”). We do not

find a U-shaped leverage trend for these firms, suggesting that the abovementioned mechanical

correlation is less likely to be the channel.

Third, we show, employing the simulation method used in Chang and Dasgupta (2009), that

the post-addition increase in leverage is unlikely to be a result of mechanical mean reversion.

Fourth, we consider the possibility that a firm that expects to be added to the S&P 500 index

in the near future delays debt issuance, as the cost of debt decreases after addition. We find,

however, that the cost of equity decreases significantly but the cost of debt does not change

after addition.

Our paper contributes to the literature on determinants of capital structure by showing that

capital structure is affected by incentives for addition to the S&P 500 index. Our results suggest

that firms strategically choose conservative capital structures before being added to the S&P 500

index to appear financially healthy and thereby to positively influence S&P’s addition decisions.

In this regard, this paper is closely related to Kisgen (2006, 2009), who provides empirical

evidence that firms reduce leverage to positively affect a credit rating agency’s perception of

the firm’s financial health. More generally, the results of this paper suggest that firms may

strategically adjust leverage before important corporate evaluations.

Our paper adds to studies that provide evidence of window dressing. A number of studies

show evidence of window dressing in the financial industry (Agarwal, Gay, and Ling (2014), Hu

et al. (2014), Morey and O’Neal (2006), Lakonishok et al. (1991)). Studies on window dressing

in non-financial sectors focus mostly on earnings management (Teoh, Welch, and Wong (1998),

Rangan (1998), Cohen and Zarowin (2010)). Chen, Cohen, and Lou (2016), on the other hand,

show that managers engage in sales management. We add to these studies by providing evidence

that firms employ window-dressing strategies that involve leverage management.

Our paper is also related to Chattopadhyay, Shaffer, and Wang (2020), who show that ROE

to Japanese firms improve after Japan introduced the JPX-Nikkei 400 in 2014, which selects the

400 most profitable of its large and liquid firms. The results suggest that the reputation-driven
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desire for index inclusion can motivate changes in corporate behavior even without significant

benefits from product markets, capital markets or compensation.

The remainder of this paper proceeds as follows. In Section 2 we describe the data and

present the variables we use in this paper. We present empirical results in section 3. We

conclude in section 4.

2. Data and summary statistics

2.1. Data and variables

Our sample consists of firms added to the S&P 500 index over a period running from 1986

through 2013 and firms that belong to the same two-digit SIC code as added firms. We exclude

firms that operate in the financial services (SIC codes 6000-6999) and utilities (SIC codes

4900-4999) industries. We filter out addition events that are potentially related to corporate

restructuring, such as spin-offs and M&As. We remove addition events involving firms whose

asset growth rate is higher than 100% or lower than -50% over a two-quarter period. We also

remove addition events that result from name changes.14 We restrict our sample to firms that

have all variables required for the analyses. This procedure results in 196 addition events.

For each episode involving a new S&P 500 index addition, we form an event-time panel

starting two years before the event and ending two years after the event. We define a variable,

T, which indicates a time period relative to the S&P 500 index addition. For example, T =0

indicates a quarter in which a firm is newly added to the S&P 500 index and T =-1 (T =1)

indicates a quarter previous to (following) T =0, and so on. T 2 is defined as a squared value of

T .

Accounting information is obtained from Compustat and information on public float is

manually obtained from 10-K filings. Data on stock returns are obtained from the Center for

14We analyze the reasons behind each addition event obtained from two data sources: an Excel file
from the website of Jeffrey Wurgler and a report from Credit Suisse (https://research-doc.credit-
suisse.com/docView?language=ENG&format=PDF&sourceid=em&document_id=1070991801&serialid=

TqtAPA%2FTEBUW%2BgCJnJNtlkenIBO4nHiIyPL7Muuz0FI%3D).
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Research in Security Prices (CRSP) and debt structure variables are obtained from Capital

IQ. We use the Loan Pricing Corporation (LPC) Dealscan database and SDC Platinum Global

New Issues database to compute the cost of debt.

We define Book leverage as total debt, which is defined as long-term debt (Compustat item

DLTTQ) plus debt in current liabilities (DLCQ), divided by total assets (ATQ). We define

Market leverage as the ratio of total debt to the sum of total debt and the market value of

equity (CSHOQ x PRCCQ). Net debt issue is defined as total debt minus lagged total debt

scaled by lagged total assets. Net equity issue is defined as sales of common and preferred

stock minus purchases of common and preferred stock scaled by lagged total assets. Dividend

is defined as cash dividends scaled by lagged total assets. Profitability is defined as operating

income before depreciation (OIBDPQ) divided by lagged total assets. Market/book is defined

as the market value of equity scaled by book equity. Tangibility is defined as net property, plant,

and equipment (PPENTQ) scaled by total assets. Investment is defined as capital expenditures

divided by lagged total assets, and Cash is defined as cash and short-term investments (CHEQ)

scaled by total assets. Size is the natural logarithm of total assets (ATQ), and Sales growth is

defined as sales (SALEQ) minus lagged sales scaled by lagged sales. All variables are defined

in Appendix B and are winsorized at 1% in both tails of the distribution.

2.2. Summary statistics

In Table I we report summary statistics on the added firms in our sample during pre- and

post-addition periods, respectively. A pre-addition period is defined as T between -8 and -1

and a post-addition period is defined as T between 1 and 8. Book and Market leverage both

slightly increase after addition from 21.5% to 21.6% and 15.2% to 16.8%, respectively. The

increments account for approximately 0.6% and 10.9% of the sample standard deviations of

Book leverage and Market leverage, respectively. Net debt issuance increases from 0.6% of

assets during a pre-addition period to 0.9% of assets during a post-addition period. Net equity

issuance decreases from 0.0% of assets during a pre-addition period to -0.2% of assets during
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a post-addition period. As such, sample firms, on average, issue debt and repurchase equity

throughout the sample period. Sample firms hold on average 12.5% of total assets in cash and

invest approximately 2.1% of total assets each quarter. The summary statistics on Profitability

suggest that our sample firms are profitable and those on Size suggest that our sample firms are

large, consistent with the financial-viability and market-capitalization requirements for index

additions.

Table I About Here

3. Empirical results

3.1. Financial leverage

In this section, we investigate financial leverage in added firms around S&P 500 index

additions. As in Aghion et al. (2005), we use linear and squared terms of T to test the

statistical significance of the U-shape leverage trend. The results of the analysis are presented

in Table II. In columns (1)-(4), the dependent variable is Book leverage and is presented in

percentages (%). Firm fixed effects and time fixed effects are included in all columns and

standard errors are clustered at the firm level.

The main variable of interest is T 2 in all columns. The coefficient of interest shown in

column (1) is positive and statistically significant, suggesting a strong correlation between

T 2 and Book leverage. Column (2) confirms the existence of the U-shaped trend in book

leverage after controlling for factors known to affect leverage, such as Profitability, Market/book,

Tangibility, Investment, Cash, and Size. We also control for the linear time trend, T , to obtain

the results reported in column (3). The coefficient on T 2 remains statistically and economically

the same as that shown in column (2), whereas the coefficient on T is statically insignificant.

This implies that the lowest point in the U-shaped trend in book leverage is likely to occur at

T =0. We also control for Book lev mediant, which is defined as the median value of industry

firms’ book leverage ratios, to address time-varying industry effects on leverage in column (4).
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The statistical significance and economic magnitude of the coefficient on T 2 remain similar. In

columns (5)-(8), the dependent variable is Market leverage. The coefficient of interest, T 2, is

seen to be positive and statistically significant in all columns, suggesting the U-shaped trend in

market leverage. These results are consistent with the proposition that firms decrease leverage

prior to index addition to appear financially healthy and reverse their capital structure decisions

after being added to the index.

Turning to the control variables, the coefficients on Book lev mediant and Market lev mediant

are positive and statistically significant, consistent with the industry effect on leverage. The

negative coefficient on Profitabilityt−1 is consistent with previous studies’ findings (Rajan and

Zingales (1995)). The overall results presented in this table confirm the U-shaped trend in both

book and market leverage around S&P 500 index addition, as documented in Figure I.

Table II About Here

3.2. Incentives for improving financial health

The strategic-adjustment explanation predicts that a firm should exhibit a more pronounced

U-shaped leverage trend when it has stronger incentives for improving financial health prior

to index revisions. To test this prediction, we consider two groups of firms with potentially

stronger incentives to do so: those that are perceived as financially unhealthy and those that

face severe competition for index addition.

First, we split the sample firms based on pre-addition financial health and repeat the analyses

described above. The idea is that if a firm is financially unhealthy, it has stronger incentives

to improve its financial health prior to an index revision; if it is financially healthy, though, it

has weaker incentives to improve its financial health prior to such a revision. In our analysis

we employ credit ratings, leverage, and Altman’s Z-scores as of two years prior to an S&P

500 index addition (T =-8) as proxies for financial health. In particular, a firm is classified as

healthy (unhealthy) if its S&P domestic long-term issuer credit rating is above (below) BBB-,
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its book leverage is below (above) the median value, and its Altman’s Z-score is above (below)

the median value.15 We then repeat the leverage analysis separately for financially healthy

and unhealthy firms. To classify firms based on credit ratings, we restrict the sample to firms

that have been assigned credit ratings. Similarly, we restrict the sample to firms that have all

the variables needed to compute an Altman’s Z-score for the classification based on Altman’s

Z-scores.

The results are presented in Table III. Panels A and B report the results of the analyses

of book leverage and market leverage, respectively. In each panel, we report the results of

regressions using unhealthy (healthy) firms based on credit ratings, leverage, and Altman’s Z-

scores in columns (1), (3), and (5) ((2), (4), and (6)), respectively. In panel A, the dependent

variable is Book leverage. Regardless of the proxy for financial health, the coefficients on T 2 of

unhealthy firms are positive and statistically significant, as shown in columns (1), (3), and (5),

whereas those of healthy firms are positive but statistically insignificant, as shown in columns

(2), (4), and (6). These results suggest that the U-shaped trend in book leverage documented

in Table II is mostly attributable to financially unhealthy firms. In panel B, the dependent

variable is Market leverage. As in panel A, the coefficient on T 2 is statistically significant and

positive in columns (1), (3), and (5). Unlike in panel A, however, the coefficient on T 2 is

statistically significant and positive for healthy firms as shown in columns (2), (4) and (6). The

statistical and economic significance of the coefficients is, however, greater for unhealthy firms

regardless of the proxies used, suggesting that the U-shaped market leverage trend is more

pronounced in financially unhealthy firms. All in all, the results shown in this table indicate

that the U-shaped leverage trend is more pronounced among financially weak firms and thus

are consistent with the strategic adjustment of leverage around the index revisions.

Table III About Here

As a second test of the validity of our strategic-adjustment explanation, we split added firms

15The results remain qualitatively the same when we use market leverage instead of book leverage to classify
firms.

11



based on competitiveness for index additions. The idea is that a firm facing more intense com-

petition for addition is expected to have stronger incentives to engage in strategic adjustment

of leverage than a firm that faces less severe competition. As a proxy for the competitiveness

of index additions, we compute the number of competitors, i.e., industry firms that are not

included in the index but satisfy the eligibility criteria for index addition as of two years prior

to index revisions.16 For this analysis, we restrict the sample to firms for which we can identify

competitors using the eligibility criteria, as we could not obtain the eligibility criteria that were

in place early in our sample period. We separate firms into two groups based on the median

number of competitors, which is 15.

Table IV reports the results. The dependent variables are Book leverage in columns (1) and

(2) and Market leverage in columns (3) and (4). In columns (1) and (3) we report the results of

regressions using firms that belong to the high-competition group, whereas in columns (2) and

(4) we report the results of regressions using firms that belong to the low-competition group.

The coefficient on T 2 is shown to be statistically and economically significant in columns (1)

and (3), whereas the coefficient on T 2 is shown to be statistically and economically insignificant

in columns (2) and (4). These results are consistent with the notion that firms facing severe

competition reduce leverage to a greater extent prior to index revision and reverse after addition.

As such, the results shown in Table III and Table IV support the explanation that the U-

shaped leverage trend is attributable to strategic adjustment resulting from incentives for index

addition.

Table IV About Here

16The eligibility criteria include market capitalization, liquidity, domicile, public float, sector classification,
financial viability, treatment of IPOs, and eligible securities (S&P U.S. Indices Methodology, 2012). However,
the eligibility criteria change over time. We use the most recent eligibility criteria in defining competitors for
each year.
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3.3. What drives this change in the leverage trend?

So far, we have found that leverage decreases gradually before addition but increases after

addition over the four-year sample period. In this section, we investigate drivers of the sharp

shift in the direction of the leverage trend. For this analysis we extend our sample period to an

eight-year period (four years before addition and four years after addition) and divide it into

four two-year periods: 16 to 9 quarters prior to addition, 8 to 1 quarters prior to addition, 1 to 8

quarters after addition, and 9 to 16 quarters after addition. T−8∼−1 is an indicator variable that

is assigned the value of one for 8 to 1 quarters before addition and zero otherwise. Similarly,

T1∼8 is an indicator variable that is assigned the value of one for 1 to 8 quarters after addition

and zero otherwise, and T9∼16 is an indicator variable that is assigned the value of one for 9 to

16 quarters after addition and zero otherwise.

Following Leary and Roberts (2005), we define four types of financing “spikes”: debt is-

suance, debt retirement, equity issuance, and equity repurchase. In addition, we add three

factors that can affect leverage: dividend payments, an increase in retained earnings, and a

decrease in retained earnings. We set financing spikes as binary variables that equal one if

the financing amount relative to an asset is above the cutoff and zero otherwise. Following

Leary and Roberts (2005), spike cutoffs for equity issuance, debt issuance, and debt retirement

are 5%, while those for equity repurchases are 1.25%.17 In particular, Debt issuance D t (Debt

retirement D t) is an indicator variable that is assigned the value of one if changes in debt from

quarter t-1 to t relative to the total assets at the end of quarter t-1 is larger (smaller) than 5%

(-5%) and zero otherwise. Equity issuance D t is an indicator variable that is assigned the value

of one if sales of common and preferred stock in quarter t exceed 5% of the total assets at the

end of quarter t-1 and zero otherwise. Similarly, Equity repurchase D t is an indicator variable

that is assigned the value of one if purchases of common and preferred stock in quarter t exceed

1.25% of the total assets at the end of quarter t-1 and zero otherwise. We additionally define

spikes in dividend payments and changes in retained earnings. We use the 75th percentile to

17Leary and Roberts (2005) use 1.25% because it is the 75th percentile in their sample. Our sample firms’
75th percentile is also approximately 1.25%. Our results are robust across multiple thresholds.
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define spikes for these variables. Dividend D t is an indicator variable that is assigned the value

of one if cash dividends at quarter t exceed 0.4% (the 75th percentile) of total assets at the

end of quarter t-1 and zero otherwise. Inc RE D t (Dec RE D t) is an indicator variable that

is assigned the value of one if changes in retained earnings from quarter t-1 to t are greater

(smaller) than 3.13% (-3.28%) of the total assets at the end of quarter t-1 and zero otherwise.18

We estimate logit regressions of financing spikes on dummy variables for three two-year

dummy variables and the control variables and report the results in Table V. The reference

period is 16 to 9 quarters prior to index addition. Panel A reports the results for debt issuance

and equity issuance. The dependent variable for column (1) is Debt issuance D. The coefficient

on T−8∼−1 is negative and statistically and economically significant, indicating that added firms

are less likely to issue debt between T=-8 and T=-1 than they are between T=-16 and T=-

9. On the other hand, the coefficients on T1∼8 and T9∼16 are statistically and economically

insignificant, which indicates that the added firms are as likely to issue debt after addition as

they are between T=-16 and T=-9. The dependent variable for column (2) is Debt retirement

D. The coefficient on T−8∼−1 is positive and statistically and economically significant, indicating

that added firms are more likely to retire debt between T=-8 and T=-1 than between T=-16

and T=-9. On the other hand, the statistically insignificant coefficients on the other two-year-

period indicator variables imply that added firms are as likely to retire debt after index addition

as they are between T=-16 and T=-9. The results reported in columns (1) and (2) imply that

added firms are likely to issue less debt and retire more debt during the two-year period before

index addition but, once they are added, the frequency of debt-financing spikes reverts back to

the frequency that occurred between T=-16 and T=-9. Columns (3) and (4) show the results

of logit regressions of equity financing spikes. In both columns, the coefficients on T−8∼−1,

T1∼8, and T9∼16 are statistically insignificant, suggesting that equity financing does not change

significantly around additions.

Panel B reports the results for changes in dividends and retained earnings. The dependent

183.13% is the 75th percentile among samples showing positive changes in retained earnings, whereas -3.28%
is the 25th percentile among samples showing negative changes in retained earnings.
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variable is Dividend D t in column (1). None of the coefficients for three two-year dummies

is economically or statistically significant, indicating that there are no significant changes in

dividend payments around additions. We report similar results in columns (2) and (3), for which

the dependent variables are Dec RE D t and Inc RE D t, respectively. None of the coefficients for

three two-year dummies is economically or statistically significant, indicating that the frequency

of spikes in changes in retained earnings remains similar around additions. Overall, the results

reported in Panel B suggest that neither dividends nor earnings drive changes in leverage around

index additions. As such, the results reported in this table suggest that firms adjust leverage

primarily by changing debt financing.

Table V About Here

3.4. Alternative explanations

We now consider alternative explanations of the U-shaped leverage trend in added firms.

First, we consider the possibility that the post-addition increase in leverage is a consequence

of index addition. We next examine whether the U-shaped leverage trend is attributable to

mechanical correlation between leverage and certain firm characteristics that are included in the

eligibility criteria for addition. We also consider whether the post-addition increase in leverage

can be explained by mechanical mean reversion of leverage. Lastly, we examine whether our

results can be explained by changes in the cost of capital.

3.4.1. The consequences of index addition

As explained in the introduction, being added to the S&P 500 index brings significant

changes to a firm, such as greater analyst following and higher levels of institutional ownership.

We consider the possibility that changes in firm characteristics caused by index addition are

associated with an increase in leverage. To test this possibility, we investigate competitors’

leverage trends. As defined earlier, competitors are the industry peers of the added firms that
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meet all the criteria but are not eventually added to the S&P 500 index. Because competitors

are not added to the index, their post-revision leverage trends should differ from those of added

firms if the changes in firm characteristics following the index addition are the driving force

behind the post-addition increase in leverage in added firms. We first repeat the leverage

analysis using competitors. We next compare the leverage trends of competitors to those of

added firms around index revisions.

Table VI reports the results. The dependent variables are Book leverage in columns (1), (3)

and (5) and Market leverage in columns (2), (4) and (6). In columns (1) and (2), we report the

results of regressions using only competitors. The coefficient on T 2 is significant and positive in

both columns, suggesting that both book leverage and market leverage in competitors exhibit

U-shaped trends. In columns (3) through (6), we report the results of the comparison between

added firms and competitors. Added is an indicator variable that is assigned the value of one

for added firms and zero for competitors. The coefficients on T 2 are statistically significant

but that on Added x T 2 is not, indicating that added firms and competitors indeed exhibit

similar leverage trends. In columns (5) and (6), we additionally control for Added x T in the

regression. The coefficients on Added x T 2 and T 2 remain qualitatively the same. The results

shown in this table help to rule out the possibility that consequences of index additions drive

the U-shaped leverage trends. In addition, the pre-revision decrease in competitors’ leverage

is consistent with the strategic-adjustment explanation: because these firms compete for index

addition, they have incentives to improve their financial health prior to index revisions that are

similar to those of added firms.

Table VI About Here

3.4.2. Mechanical correlation between leverage and eligibility criteria

We next consider the possibility that the pre-addition decrease in leverage may arise me-

chanically regardless of strategic adjustment. For example, certain firm characteristics included
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in the eligibility criteria for addition, such as earnings and market capitalization, may be nega-

tively correlated with leverage and thus firms that satisfy the criteria systematically experience

a decrease in leverage independently of strategic reduction in leverage. After being added to

the index, leverage may increase for reasons unrelated to strategic adjustment. To test this

possibility, we first examine leverage in non-competitors, which are firms that satisfy all of the

eligibility criteria for index addition except for the public float requirement.19 We choose the

public float requirement because public floats are not among factors known to affect leverage.

Therefore, if the above-mentioned mechanical correlation is the driving force behind the U-

shaped leverage trends, non-competitors also should exhibit similar U-shaped leverage trends.

On the other hand, non-competitors do not qualify for inclusion in the S&P 500 index and thus

are unlikely to compete for index addition. Therefore, if the incentives for index addition drive

the U-shaped leverage trends, non-competitors should not exhibit U-shaped leverage trends.

We first repeat the leverage analysis using non-competitors and then compare the leverage

trends of non-competitors with those of added firms around index revisions.

Table VII reports the results of the analyses. The dependent variables are Book leverage

in columns (1), (3) and (5) and Market leverage in columns (2), (4) and (6). In columns (1)

and (2), we report the results of regressions using only non-competitors. The coefficient on

T 2 is insignificant in both columns, suggesting that non-competitors do not exhibit U-shaped

leverage trends despite satisfying most of the criteria for addition. In columns (3) through (6),

we report the results of comparison between added firms and non-competitors. Added is an

indicator variable that is assigned the value of one for added firms and zero for non-competitors.

The coefficient on Added x T 2 is positive and statistically significant but that on T 2 is not. In

columns (5) and (6), we additionally control for Added x T in the regression. The coefficients

on Added x T 2 and T 2 remain qualitatively the same. These results suggest that firms that are

likely to target index addition exhibit U-shaped leverage trends while firms that are unlikely to

target index addition in the first place but are otherwise similar do not exhibit the U-shaped

19For this analysis, we restrict the sample to firms for which we can identify non-competitors using the
eligibility criteria, as we could not obtain the eligibility criteria that were in place early in our sample period.
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leverage trend. As such, the results reported in this table imply that the U-shaped trend in

added firms’ leverage is not likely due to mechanical correlation between leverage and firm

characteristics that are included in the eligibility criteria for index addition.

Table VII About Here

Next, we analyze leverage in S&P industry peers. These firms are representative of the

industry, large, liquid, and likely satisfy most of the eligibility criteria and thus are similar

to added firms. Therefore, if the U-shaped leverage trend in added firms is attributable to

mechanical correlation between such firm characteristics and leverage, S&P industry peers

should also exhibit the U-shaped leverage trend. On the other hand, S&P industry peers do

not have incentives to be added to the index. Therefore, if the U-shaped leverage trend in added

firms is attributable to incentives for index addition, S&P industry peers should not exhibit a

U-shaped leverage trend. We first repeat the leverage analysis using S&P industry peers and

then compare the leverage trend of S&P industry peers with that of added firms around index

revisions.

Table VIII reports the results of the analyses. The dependent variables are Book leverage in

columns (1), (3) and (5) and Market leverage in columns (2), (4) and (6). In columns (1) and

(2), we report the results of regressions using only S&P industry peers. The coefficient on T 2 is

shown to be statistically and economically insignificant in both columns, suggesting that S&P

industry peers do not exhibit the U-shaped leverage trend. In columns (3) and (4), we report

the results of regressions using S&P industry peers and added firms. Added is an indicator

variable that is assigned the value of one for newly added firms and zero for the S&P industry

peers. The coefficient on Added x T 2 is shown to be positive and statistically significant but

that on T 2 is not. This result does not change when we include Added x T , as shown in columns

(5) and (6). These results confirm that firms that are candidates for index addition exhibit the

U-shaped leverage trend, while firms that already have index membership and thus would not

target index additions do not exhibit the U-shaped leverage trend. Overall, the results shown
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in Table VII and Table VIII suggest that the U-shaped leverage trend in added firms is unlikely

to be attributable to mechanical correlations between leverage and certain firm characteristics

that are included in the eligibility criteria for index additions.

Table VIII About Here

3.4.3. Mechanical mean reversion

Chang and Dasgupta (2009) show that the results of some well-known tests of target leverage

in the literature can be replicated with random financing in which capital-structure decisions

are made independently of decisions about target leverage. Of greatest relevance to our paper

is their replication of Alti (2006), which shows that hot-market initial public offerings (IPO)

firms issue significantly more equity and immediately issue more debt after going public than

cold-market IPO firms. We examine whether the post-addition patterns we observe regarding

added firms’ capital structures can be replicated using Chang and Dasgupta’s (2009) approach.

We assume that, as of two years before the addition (T=-8), all firms in the simulation test have

the same initial asset and book debt as firms in the actual data. We take all other variables,

except for debt issuance and equity issuance directly from the data. We assume that firms issue

(retire) debt or equity to equal the financial deficit if it is positive (negative). The decision

regarding debt or equity is determined by a coin toss to reflect the idea that a firm issues

or retires debt and equity with equal probability. We define Simulated net debt issues and

Simulated net equity issues as simulated values of net debt issuance and net equity issuance,

respectively. Like Chang and Dasgupta (2009), we examine the persistence of the effects of

index addition on leverage using the following regressions:

Simulated Book Debtt
Simulated Book Assett

− Actual Book Debt−8

Actual Book Asset−8
(1)

= a0 + a1AfterAdditionM,t + Controlt−1 + a2
Actual Book Debt−8

Actual Book Asset−8
+ εt(t ≥ 1)

19



Simulated Book Debtt
Simulated Book Assett

− Simulated Book Debtt−1

Simulated Book Assett−1
(2)

= b0 + b1AfterAdditionM,t + Controlt−1 + b2LowLevt−1 + b2HighLevt−1 + ξt(t ≥ 1)

In equation (1), the dependent variable is simulated book leverage minus Book leverage−8.

Simulated book asset t equals the sum of Simulated book asset t−1, Simulated net debt issues t,

Simulated net equity issues t, and changes in retained earnings at t. Simulated book debt t equals

Simulated book debt t−1 plus Simulated net debt issues t. AfterAdditionM,t is a dummy variable

that equals 1 when t=M and 0 otherwise. We select 1, 4, and 8 for M to estimate the coefficients

on AfterAdditionM,t. These coefficients capture cumulative changes in leverage from two years

before addition to M quarters after addition. Capital structure rebalancing by added firms in

the post-addition period will result in a negative coefficient on AfterAdditionM,t, which weakens

over time. Therefore, if the U-shaped leverage trend is driven by mechanical mean reversion,

the simulated data also should yield a negative coefficient on AfterAdditionM,t that weakens

over time.

The dependent variable in equation (2) is a quarterly change in simulated book leverage.

LowLev (HighLev) equals 1 if the leverage ratio is below 0.1 (above 0.8) and 0 otherwise. These

variables incorporate the idea that leverage tends to rebound when it is close to 0 or 1. Chang

and Dasgupta (2009) interpret a positive coefficient sign on AfterAdditionM,t as evidence of

mechanical mean reversion.

We report the results in Table IX. The reported parameter estimates are the average coeffi-

cients obtained from 500 replications of the simulation and p-values are reported in parentheses.

All regressions include industry fixed effects. As control variables we use Market/book, Prof-

itability, Size, Tangibility, R&D/Sale, which is the ratio of research and development expenses

to sales, and RDD, an indicator variable that is assigned the value of one for missing R&D

and zero otherwise.20 Panel A reports the results obtained with Equation (1). The variables

of interest for columns (1), (2), and (3) are AfterAddition1,t, AfterAddition4,t, and AfterAddi-

20Quarterly R&D starts from 1989. We divide annual R&D expenditure equally into four quarters prior to
1989.
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tion8,t, respectively. None of the coefficients of interest is statistically significant. In addition,

the coefficient of interest is positive in column (1) but negative in columns (2) and (3). Further-

more, the absolute value of the coefficient is larger in column (3) than in column (2), indicating

divergence from the reference point at T=-8. These results do not support the proposition

that the post-addition increase in added firms’ leverage can be explained by mechanical mean

reversion of leverage.

Panel B reports the results obtained with Equation (2). The coefficient of interest is negative

in columns (2) and (3), inconsistent with the idea that mechanical mean reversion of leverage

causes the post-addition increase in added firms’ leverage. On the other hand, the coefficients

on HighLev and LowLev have the correct signs, suggesting that mechanical mean reversion

occurs at extreme values of leverage in the simulated data. The coefficient of LowLev, though,

is economically and statistically insignificant. In addition, in the actual data, extremely high

values of leverage are rare: there are no incidents of leverage higher than 0.8. The results shown

in Table IX suggest overall that mechanical mean reversion cannot account for the post-addition

increase in leverage.

Table IX About Here

3.4.4. Cost of capital

We consider whether our results can be explained by changes in the cost of capital. A

firm that expects to be added to the S&P 500 index in the near future could delay security

issuance if the cost of capital decreases after addition. To be consistent with the U-shaped

leverage trend, the cost of debt should decrease significantly after addition. Previous studies

find, however, that the cost of equity, but not the cost of debt, falls significantly following an

S&P 500 index addition (Baran and King (2012), Brisker, Colak, and Peterson (2013), Chen,

Noronha, and Singal (2004)).21 We examine changes in the cost of equity and debt among our

21Brisker, Colak, and Peterson (2013) document a decrease in spreads for 1–5 year maturity bonds but an
increase in spreads for longer-term bonds.
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sample of added firms and find results similar to those reported in prior studies.

The results are presented in Table X. Both the cost of equity and the cost of debt are

annualized values. In panel A we report the estimated cost of equity using three models-a

market model, Fama-French’s (1993) three-factor model and Carhart’s (1997) four-factor model.

In so doing, we follow Baran and King (2012), who examine changes in the cost of equity to

firms that are added to or removed from the S&P 500 index. The cost of equity as estimated by

all methods is consistently higher in the pre-addition period than in the post-addition period.

For example, the cost of equity estimated using the market model is 32.19% before addition.

It decreases by 22.51 percentage points after addition, though, and the decrease is statistically

significant at the 1% level. We find similar results when we use other methods. Added firms

experience a significant drop in the estimated cost of equity of 22.92 (22.75) percentage points

when we employ the three- (four-) factor model to estimate the cost of equity. The decrease is

significant at the 1% (1%) level.

In panel B we report the results of the analyses of the cost of debt. We use three methods

to compute the cost of debt. In the first row, following Frank and Shen (2016), we report the

average cost of total debt, including bonds and loans, which we define as total interest and

related expenses divided by the sum of long-term debt and short-term notes. The pre-addition

cost of debt is 7.78% and the post-addition cost of debt is 7.52%. The decrease is neither

statistically nor economically significant. The second row presents the average all-in-spread

drawn of bank loans, which we calculate as an interest rate spread over LIBOR inclusive of

all fees from DealScan following prior studies (Drucker and Puri (2005), Qian and Strahan

(2007), Nadauld and Weisbach (2012)). The pre-addition all-in-spread is 103 basis points over

the LIBOR and the post-addition spread is 112 basis points over the LIBOR. The increase is

neither statistically nor economically significant.

In the third row, we analyze bond-yield spreads. Following prior studies, we estimate an

average bond cost for each year using bond yields at the time of the bond issue (Duffie (1998),

Campbell and Taksler (2003), Maxwell and Stephens (2003), Qi, Roth, and Wald (2010), and
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Eisenthal-Berkovitz, Feldhütter, and Vig (2020)). The bond-yield spread for fixed-rate bonds

is defined as the difference between the yield-to-maturity on a corporate bond and the yield-to-

maturity on its maturity-matched Treasury yield. We obtain information on corporate bonds

from the SDC Platinum Global New Issues Database and information on Treasury yields from

the Federal Reserve Board. If there is no maturity-matched Treasury security available, the

yield-to-maturity on the Treasury security is calculated as the linear interpolation between the

two closest maturity matches. We restrict our sample to newly issued fixed-rate bonds with

maturity equal to or less than 30 years. The pre-addition average bond yield spread is 164 basis

points over the maturity-matched Treasury yield and the post-addition average spread is 189

basis points over the maturity-matched Treasury yield. The increase is neither statistically nor

economically significant.

It might be argued that loan spreads may be an incomplete proxy for the actual cost of

debt as they may ignore some loan-pricing components. For example, Berg, Saunders, and

Steffen (2015) show that the pricing structure of a loan commitment includes a variety of fees

and then suggest a new measure they call Total-Cost-of Borrowing (TCB). The TCB measure

differentiates between credit lines and term loans and incorporates the various fees paid to

lenders, spreads, and the likelihood that they will have to be paid.22 We repeat the analyses

of the cost of debt using the total cost of borrowing suggested in Berg, Saunders, and Steffen

(2015). We report the results in panel C.23 The results indicate that average TCB before

addition is 71 basis points whereas after addition it is 76. The difference, 5, is statistically

insignificant. As such, the results of analyses that include TCB suggest that the cost of debt

did not drop after addition to the S&P 500 index. The overall results reported in this table

confirm the findings of prior studies that the cost of equity decreases significantly following S&P

500 index addition but the cost of debt is not affected significantly. As such, it is unlikely that

the U-shaped leverage trend is attributable to firms’ reducing debt issuance during the pre-

22See Berg, Saunders and Steffen (2015) for additional details on TCB.
23We obtain information on TCB from Tobias Berg’s website.
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addition period as they expect to see a reduction in the cost of debt following index addition.24

Table X About Here

3.5. Is leverage an important determinant of index additions?

One of the key conditions for our proposition that firms strategically reduce leverage to

enhance the probability of index addition is that S&P does consider leverage an important

factor when adding firms to the S&P 500 index. We conduct a logit analysis using added

firms and competitors to investigate whether leverage is an important factor in S&P 500 index

additions.

We report the results in Table XI. The dependent variable is an indicator variable such

that one signifies that a firm is included in the index in a given quarter. We consider financial

viability, size, market-to-book ratio, tangibility, cash holdings, sales growth, and liquidity as

potential additional determinants of index additions. In this table, we report the odds ratios

and the independent variables are scaled by their own standard deviations. As a measure of

financial viability, we use market leverage to obtain the results reported in column (1). The

results of the analysis indicate that market leverage has a significant effect on index additions.

Among the firm characteristics we consider, market leverage is the second most important

factor following size. In the context of the added firms in our sample, when the added firms

decrease their market leverage from 0.160 to 0.129 (see Figure 1), the odds of being added to

the index increases by 36%. The largest effect of size is consistent with the fact that market

capitalization is an important determinant of S&P 500 index addition. The results are similar

when we use book leverage as a measure of financial viability, as shown in column (2). Among

the firm characteristics we consider, book leverage is the third most important factor following

24We also examined whether credit ratings and index addition are related. Consistent with the results reported
in this table, added firms’ credit ratings do not change significantly around index addition.
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size and the market-to-book ratio.25 In the context of the added firms in our sample, when the

added firms decrease their book leverage from 0.215 to 0.195 (see Figure 1), the odds of being

added to the index increases by 10%.

We next consider ROA as the measure of financial viability because S&P regards earnings as

the primary measure of financial viability among the eligibility criteria for index additions. The

results are shown in column (3). The coefficient estimate on ROAt−1 is greater than one and is

statistically significant at the 10% level, suggesting that earnings are important determinants

of index additions. In particular, among the firm characteristics we consider, earnings are the

second most important factor following size, although the statistical significance of its coefficient

is lower than that of Market/book t−1. To obtain the results we report in columns (4) and (5), we

consider both ROA and financial leverage. As can be seen in both columns, the coefficients on

ROAt−1 lose statistical significance and their magnitudes decrease significantly. On the other

hand, the statistical and economic significance of the coefficients on Market leveraget−1 and

Book leveraget−1 remain similar, respectively, to those of the coefficients shown in columns (1)

and (2). These results suggest that leverage plays a more important role than earnings in index

additions. Overall, the results presented in this table suggest that leverage is one of the most

important determinants of index additions.

Table XI About Here

3.6. Does debt structure change after S&P 500 index additions?

Although we document increases in leverage after a firm is added to the S&P 500 index,

it is possible that firms change their debt structures. For example, analyzing international

data, Goyal, Urban, and Zhao (2017) find that leverage increases after exogenous additions

to stock indices and this trend is attributable to increases in the use of public debt. To test

25Firms could also strategically adjust their sizes and market-to-book ratios, but we do not test this possibility
in this paper. It may, however, be more difficult for a firm to change its size and market-to-book ratio than to
change its leverage.
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whether the results presented in Goyal, Urban, and Zhao (2017) hold in our sample, we first

examine changes in the proportion of total debt accounted for by public debt. To further

examine whether the post-addition increase in leverage is attributable to certain types of debt,

we analyze debt specialization, which is defined as a normalized Herfindahl-Hirschman index

of debt type usage (hereafter, HHI ) around index additions.26 We restrict the sample to added

firms that have debt structure variables required for the analysis.

The results are presented in Table XII. We control for firm fixed effects and time fixed effects

in all columns and additionally control for firm characteristics in even numbered columns.

In columns (1) and (2), the dependent variable is PublicDebt/Debt, which is defined as the

proportion of total debt accounted for by public debt. The coefficient on After is shown to

be negative and statistically insignificant in both columns. These results suggest that the

proportion of total debt that is public debt does not change significantly after index addition.

The dependent variable is HHI in columns (3) and (4). The coefficient on After is shown to

be positive but it is statistically insignificant in both columns, suggesting that the level of debt

concentration does not change significantly after index addition. As such, the results reported

in this table indicate that overall debt structure does not change after S&P 500 index additions.

Table XII About Here

4. Conclusion

We show that financial leverage in firms that have been newly added to the S&P 500 index

gradually decreases during the two-year pre-addition period but then increases during the two-

year post-addition period. The resulting U-shaped trend in leverage is consistent with the

proposition that these firms strategically reduce leverage prior to index addition to temporarily

improve their financial health. Consistent with this explanation, our findings are pronounced

among firms with poor financial health prior to additions and firms facing severe competition

26For detailed information on this variable, refer to Colla, Ippolito, and Li (2013).
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for addition. We show that the U-shaped trend in leverage is driven mostly by debt issuance

and retirement, and cannot be explained by the consequences of index addition, mechanical

correlation between the index eligibility criteria and leverage, mechanical mean reversion of

leverage, or changes in the cost of capital. The results imply overall that capital structure is

affected by strategic incentives such as addition to the S&P 500 index. More generally, the

results of this paper suggest that firms may strategically adjust leverage before other important

corporate evaluations.
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Appendix B: Variable Definitions

Dependent Variables

Book leveraget (Long-term debt(dlttqt) + debt in current liabilities(dlcqt)) / total
assets(atqt)

Market leveraget (Long-term debt(dlttqt) + debt in current liabilities(dlcqt)) / ( long-
term debt(dlttqt) + debt in current liabilities(dlcqt) + market value
of equity(prccqt x cshoqt))

Debt issuance D t An indicator variable that is assigned the value of one if the change
in the total value of debt from quarter t-1 to t exceeds 5% of the total
assets at the end of quarter t-1 and zero otherwise

Debt retirement D t An indicator variable that is assigned the value of one if the change in
the total value of debt from quarter t-1 to t is below -5% of the total
assets at the end of quarter t-1 and zero otherwise

Equity issuance D t An indicator variable that is assigned the value of one if sales of com-
mon and preferred stock in quarter t exceed 5% of the total assets at
the end of quarter t-1 and zero otherwise

Equity repurchase D t An indicator variable that is assigned the value of one if purchases of
common and preferred stock in quarter t exceed 1.25% of the total
assets at the end of quarter t-1 and zero otherwise

Dividend D t An indicator variable that is assigned the value of one if cash dividends
at quarter t exceed 0.4% (the 75th percentile) of total assets (atq) at
the end of quarter t-1 and zero otherwise

Inc RE D t An indicator variable that is assigned the value of one if the change
in retained earnings (req) from quarter t-1 to t exceeds 3.13% (the
75th percentile) of the total assets at the end of quarter t-1 and zero
otherwise

Dec RE D t An indicator variable that is assigned the value of one if the change
in retained earnings (req) from quarter t-1 to t is below -3.28% (the
25th percentile) of the total assets at the end of quarter t-1 and zero
otherwise

Public debt/Total debt t Sum of senior bonds and notes and subordinated bonds and notes
from Capital IQ divided by total debt, which is the sum of commer-
cial paper, drawn credit lines, term loans, senior bonds and notes,
subordinated bonds and notes, capital leases, and other assets

Debt concentration
(HHI)t

(Sum of square term of seven debt type ratios relative to total debt -
1/7) / (1-1/7)

Independent Variables
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T A series of integers from -8 to 8. 0 indicates the fiscal quarter in which
a firm is added to the S&P 500 index

T2 A squared value of T

After An indicator variable that is assigned the value of one for the post-
addition period and zero otherwise.

Added An indicator variable that is assigned the value of one for added firms
and zero otherwise.

T−8∼−1 An indicator variable that is assigned the value of one for 8 to 1
quarters before additions and zero otherwise.

T1∼8 An indicator variable that is assigned the value of one for 1 to 8
quarters after additions and zero otherwise.

T9∼16 An indicator variable that is assigned the value of one for 9 to 16
quarters after additions and zero otherwise.

AfterAdditionM,t An indicator variable that is assigned the value of one for t=M and
0 otherwise, where M is the number of quarters after addition. We
specifically consider 1, 4, and 8 quarters after index addition (M=1,
4, 8).

Sizet The natural logarithm of total assets(atqt)

Casht Cash and short-term investments(cheqt)/total assets(atqt)

Profitability t Operating income before depreciation(oibdpqt)/total assets(atqt)

ROAt Income before extraordinary items(ibqt)/lagged total assets(atqt−1)

Tangibility t Net property, plant and equipment(ppentqt)/total assets(atqt)

Market/book t Market value of equity(prccqt x cshoqt))/ book equityt

Book equity t Total shareholders’ equity(seqqt) + deferred taxes, investment tax
credit(txditcqt) - book value of preferred stock(pstkqt)

Sales growtht (Sales(saleqt) - lagged sales(saleqt−1))/lagged sales(saleq t−1)

Investment t Capital expenditurest/total assets(atqt)

Term Spread t The average of differences in the monthly yields of ten-year treasuries
and one-year treasuries

Book lev mediant Median value of book leverage in firms that belong to the same two-
digit SIC code

Market lev mediant Median value of market leverage in firms that belong to the same
two-digit SIC code

∆Book leveraget Change in book leverage over the past two years
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∆Market leveraget Change in market leverage over the past two years

Altman Z-scoret (3.3 x pretax income(piqt) + Net sales(saleqt) + 1.4 x Re-
tained Earnings(reqt) + 1.2 x (Current Assets(actqt) - Current
Liabilities(lctqt))) / total assets(atqt)

Liquidity t The ratio of the annual dollar value traded to market capitalization

R&D/Salet The ratio of research and development expenses to sales

RDD t An indicator variable that is assigned the value of one for missing
R&D and zero otherwise.

Simulated net debt (eq-
uity) issues t

Simulated values of net debt (equity) issues using Chang and Das-
gupta’s (2009) approach.

LowLev t An indicator variable that is assigned the value of one if simulated
book leverage is below 0.1 and 0 otherwise.

HighLev t An indicator variable that is assigned the value of one if simulated
book leverage is above 0.8 and 0 otherwise.

Simulated book asset t The sum of Simulated book asset t−1, Simulated net debt issues t, Sim-
ulated net equity issues t, and changes in retained earnings at t.

Simulated book debt t Simulated book debt t−1 plus Simulated net debt issues t.
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Figure A.I
Non-parametric estimation

This figure plots the book and market leverage of firms newly added to the S&P 500 index estimated by a
locally weighted regression (LOESS) that is based on low-degree polynomials, as in Yu (2011) and Defeusco
(2018). The horizontal axis (T) represents a time period relative to an S&P 500 index addition. For example,
T=0 indicates a quarter in which a firm is newly added to the S&P 500 index and T=-1 (T=1) indicates a
quarter previous to (following) T=0, and so on. The vertical axis represents the book leverage ratio and the
market leverage ratio in Panels A and B, respectively.

(a) Book leverage: LOESS

(b) Market leverage: LOESS
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Figure I

Leverage around S&P 500 index additions

This figure plots the book and market leverage of firms newly added to the S&P 500 index. The horizontal axis
(T) represents a time period relative to an S&P 500 index addition. For example, T=0 indicates a quarter in
which a firm is newly added to the S&P 500 index and T=-1 (T=1) indicates a quarter previous to (following)
T=0, and so on. The vertical axis represents the book leverage ratio and the market leverage ratio in Panels
A and B, respectively. The red line plots leverage in added firms, whereas the blue line plots leverage in added
firms’ industry peers, which are defined as firms that belong to the same two-digit SIC code.

(a) Book leverage

(b) Market leverage
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Table II

U-shaped leverage trend

In this table we report the results of the U-shaped leverage trend test for added firms. The dependent
variable is Book leverage in columns (1) through (4) and Market leverage in columns (5) through (8). Book
leverage is defined as long-term debt plus debt in current liabilities, divided by total assets. Market leverage
is defined as long-term debt plus debt in current liabilities, divided by the market value of equity plus total
debt. T is assigned an integer between -8 and 8 and T 2 is defined as a squared value of T . All variables
are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control for
firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Book leverage(%) Market leverage(%)

(1) (2) (3) (4) (5) (6) (7) (8)

T 2 0.040*** 0.031*** 0.031*** 0.027** 0.063*** 0.053*** 0.052*** 0.046***

(0.012) (0.011) (0.011) (0.012) (0.012) (0.011) (0.011) (0.011)

T 0.047 -0.040 0.217* -0.101

(0.157) (0.146) (0.129) (0.114)

Profitabilityt−1 -71.101*** -71.171*** -67.130*** -60.850*** -61.174*** -52.963***

(17.275) (17.305) (17.042) (12.862) (12.863) (12.312)

Market/bookt−1 0.080 0.080 0.111 -0.183** -0.185** -0.141*

(0.169) (0.169) (0.173) (0.075) (0.076) (0.073)

Tangibilityt−1 -2.378 -2.418 -3.666 7.059 6.878 4.573

(10.877) (10.920) (10.721) (9.578) (9.560) (9.368)

Investmentt−1 13.657 13.743 10.694 9.170 9.567 7.018

(24.337) (24.374) (24.169) (20.080) (20.107) (18.801)

Casht−1 -7.241 -7.267 -7.646 -13.039** -13.160** -13.819***

(7.063) (7.072) (7.156) (5.354) (5.346) (5.287)

Sizet−1 -0.167 -0.193 -0.292 3.088** 2.967* 3.107**

(2.060) (2.106) (2.067) (1.545) (1.569) (1.486)

Book lev mediant 0.486***

(0.109)

Market lev mediant 0.411***

(0.073)

Firm FE Y Y Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y Y Y

Observations 2,239 2,239 2,239 2,239 2,239 2,239 2,239 2,239

R2 0.808 0.816 0.816 0.823 0.821 0.836 0.836 0.848
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Table III

Financial health and leverage trend

In this table we report the results of analyses of the U-shaped trend in leverage and financial health. The
dependent variables are Book leverage and Market leverage in panels A and B, respectively. For both panels,
sample firms are categorized into financially unhealthy and healthy groups based on credit ratings, book
leverage, and Altman’s Z-scores as of two years before the addition (T=-8), as shown in columns (1) and (2),
(3) and (4), and (5) and (6), respectively. In particular, a firm is classified as healthy (unhealthy) if its S&P
Domestic Long-Term Issuer Credit Rating is above (below) BBB−, its book leverage is below (above) the
median value, or its Altman’s Z-score is above (below) the median value. For classifications based on credit
ratings, we restrict the sample firms to those that have credit ratings. We restrict the sample to firms that
have all the variables needed to compute an Altman’s Z-score for the classification based on Altman’s Z-scores.
All variables are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control
for firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Book leverage(%)

Credit rating Leverage Altman Z-score

unhealthy healthy unhealthy healthy unhealhty healhty

(1) (2) (3) (4) (5) (6)

T 2 0.108*** 0.025 0.053*** 0.004 0.040** 0.008

(0.037) (0.016) (0.018) (0.016) (0.018) (0.019)

T -0.363 -0.310 -0.229 0.154 -0.167 -0.198

(0.320) (0.202) (0.211) (0.229) (0.209) (0.217)

Profitabilityt−1 -1.125 -79.247*** -38.693** -84.324*** -54.255*** -73.341***

(16.881) (18.942) (16.458) (26.581) (20.143) (25.148)

Market/bookt−1 -0.168 -0.173 0.105 0.099 0.392 0.112

(0.239) (0.404) (0.209) (0.185) (0.290) (0.153)

Tangibilityt−1 9.568 14.584 3.354 -17.377 7.259 -27.265**

(20.563) (15.176) (13.020) (13.536) (14.836) (13.674)

Investmentt−1 40.383 34.913 19.499 30.843 25.405 -25.572

(50.234) (28.229) (25.543) (31.045) (35.389) (39.468)

Casht−1 -16.247 -3.652 3.365 -20.671*** -1.952 -16.100**

(14.698) (13.387) (9.712) (5.667) (11.992) (7.558)

Sizet−1 6.135 5.673* -1.873 1.599 -0.050 1.289

(6.163) (2.921) (2.476) (2.541) (2.866) (3.184)

Book lev mediant -0.096 0.548*** 0.452*** 0.528*** 0.287** 0.691***

(0.232) (0.139) (0.147) (0.190) (0.130) (0.134)

Firm FE Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y

Observations 446 731 1,159 1,080 1,101 948

R2 0.879 0.861 0.798 0.691 0.831 0.766
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Panel B: Market leverage(%)

Credit rating Leverage Altman Z-score

unhealthy healthy unhealthy healthy unhealhty healhty

(1) (2) (3) (4) (5) (6)

T 2 0.124*** 0.040** 0.075*** 0.022** 0.067*** 0.029***

(0.041) (0.018) (0.021) (0.010) (0.021) (0.010)

T -0.362 0.093 0.000 -0.078 -0.057 -0.269**

(0.388) (0.285) (0.254) (0.141) (0.235) (0.130)

Profitabilityt−1 -46.545* -73.727*** -42.846** -64.633*** -47.103** -46.379***

(27.054) (21.801) (20.776) (14.962) (19.396) (11.109)

Market/bookt−1 -0.479 -2.039*** -0.324*** -0.028 -0.349* -0.020

(0.375) (0.620) (0.102) (0.053) (0.208) (0.053)

Tangibilityt−1 12.870 18.808 13.108 -16.038** 10.418 -2.630

(24.263) (22.295) (13.974) (7.862) (13.965) (10.158)

Investmentt−1 99.791* 7.699 6.586 23.756 21.086 -24.114

(55.297) (28.762) (28.512) (19.849) (28.328) (22.917)

Casht−1 -20.346 -14.782 -5.615 -20.331*** -4.717 -16.814***

(13.792) (12.381) (9.241) (4.096) (9.516) (4.241)

Sizet−1 12.686* 7.375** 2.902 2.474 2.610 3.535**

(6.930) (2.825) (2.179) (1.555) (2.142) (1.577)

Market lev mediant 0.200 0.297** 0.372*** 0.361*** 0.406*** 0.283***

(0.266) (0.117) (0.124) (0.084) (0.126) (0.078)

Firm FE Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y

Observations 446 731 1,159 1,080 1,101 948

R2 0.829 0.855 0.824 0.808 0.826 0.854
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Table IV

Competition for index addition and leverage trend

In this table we report the results of analyses of the U-shaped trend in leverage and the intensity of competition
for S&P 500 index addition. We measure intensity of competition as the number of competitors for S&P
500 index additions. We define competitors as industry firms that satisfy the official criteria for addition
to the S&P 500 index as of two years prior to index revisions. For this analysis, we restrict the sample
to firms that were added since 2003 as we could not obtain all the eligibility criteria prior to 2003. We
separate firms into two groups based on the number of competitors. The dependent variables are Book
leverage in columns (1) and (2) and Market leverage in columns (3) and (4). In columns (1) and (3) we
report the results of regressions using firms that belong to the high-competition group, whereas in columns
(2) and (4) we report the results of regressions using firms that belong to the low-competition group. All
variables are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control for
firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Book leverage(%) Market leverage(%)

High competition Low competition High competition Low competition

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

T 2 0.079** 0.023 0.070** 0.023

(0.031) (0.017) (0.031) (0.025)

T -0.220 0.260 -0.288 -0.342

(0.412) (0.213) (0.348) (0.232)

Profitabilityt−1 -136.132** -27.228* -72.443* -63.843**

(57.604) (15.477) (40.101) (23.939)

Market/bookt−1 0.738** 0.513*** -0.466 0.161

(0.329) (0.140) (0.404) (0.142)

Tangibilityt−1 -48.792* 3.500 -46.789 36.213**

(27.839) (19.008) (27.948) (17.058)

Investmentt−1 -23.102 58.411* 18.947 22.433

(62.137) (33.861) (61.321) (46.254)

Casht−1 -41.019*** -18.002 -32.700*** -2.250

(12.193) (10.825) (10.549) (9.481)

Sizet−1 3.850 -4.145 9.317* 4.930

(4.839) (2.507) (4.938) (3.820)

Book lev mediant -0.323 0.523**

(0.408) (0.194)

Market lev mediant 0.253 0.495***

(0.223) (0.178)

Firm FE Y Y Y Y

Year*quarter FE Y Y Y Y

Observations 435 486 435 486

R2 0.728 0.913 0.708 0.885
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Table V

What drives changes in the leverage trend?

In this table we report the results of analyses of net security issuance, dividend payments, and retained
earnings for added firms using logit regressions. The dependent variables for Panel A are Debt issuance D,
Debt retirement D, Equity issuance D, and Equity repurchase D. The dependent variables for Panel B they are
Dividend D, Dec RE D, and Inc RE D. All variables are defined in Appendix B and are winsorized at 1% in
both tails of the distribution. We control for industry fixed effects and time fixed effects in all regressions.
Standard errors reported in parentheses are clustered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical
significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Security issuance

Debt issuance D Debt retirement D Equity issuance D Equity repurchase D

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

T−8∼−1 -0.421** 0.501** 0.071 0.325

(0.196) (0.255) (0.288) (0.203)

T1∼8 -0.162 0.553* 0.251 0.277

(0.212) (0.317) (0.406) (0.254)

T9∼16 -0.052 0.126 -0.213 0.464

(0.229) (0.327) (0.455) (0.285)

Sizet−1 -0.263** -0.452** -0.590*** 0.017

(0.126) (0.177) (0.204) (0.144)

Casht−1 -3.390*** 1.099 -0.735 -0.299

(0.926) (0.962) (1.246) (0.789)

Profitabilityt−1 -3.296 0.737 -7.645 14.866***

(3.509) (4.764) (5.107) (3.486)

Tangibilityt−1 -0.019 -2.396*** 1.589* -0.997

(0.511) (0.739) (0.959) (0.624)

Market levt−1 -0.517 5.160*** 2.875** -2.933***

(0.705) (0.736) (1.293) (1.033)

Market/bookt−1 0.062** 0.111*** 0.138*** -0.043

(0.028) (0.040) (0.054) (0.030)

Sales growtht−1 0.087 0.352 0.774 -0.951***

(0.470) (0.513) (0.538) (0.354)

Term spreadt−1 -0.199 0.134 -0.106 0.411*

(0.200) (0.281) (0.529) (0.213)

Industry FE Y Y Y Y

Year*quarter FE Y Y Y Y

Observations 2,045 1,503 1,632 3,838

Pseudo R2 0.125 0.179 0.140 0.184
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Panel B: Dividend and retained earnings

Dividend D Dec RE D Inc RE D

(1) (2) (3)

T−8∼−1 -0.207 0.418 0.005

(0.213) (0.411) (0.186)

T1∼8 -0.357 -0.038 -0.237

(0.326) (0.454) (0.239)

T9∼16 -0.085 0.167 -0.067

(0.373) (0.437) (0.241)

Sizet−1 0.985*** 0.260 -0.513***

(0.294) (0.234) (0.153)

Casht−1 -2.251 2.728** 0.971

(1.649) (1.101) (0.704)

Profitabilityt−1 7.609 -12.763** 31.544***

(5.341) (5.484) (5.222)

Tangibilityt−1 2.414** -1.365 -1.313**

(1.192) (1.367) (0.641)

Market levt−1 -9.155*** -1.880* -2.480***

(1.749) (1.054) (0.842)

Market/bookt−1 0.039 0.120* 0.152***

(0.055) (0.065) (0.030)

Sales growtht−1 -1.380*** 0.453 0.281

(0.371) (0.545) (0.444)

Term spreadt−1 -0.108 -0.161 -0.348*

(0.130) (0.536) (0.203)

Industry FE Y Y Y

Year*quarter FE Y Y Y

Observations 3,723 485 3,079

Pseudo R2 0.310 0.197 0.353
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Table VI

Leverage trend in competitors

In this table we report the results of analyses of the U-shaped leverage trend in competitors. We define competi-
tors as industry firms that satisfy the eligibility criteria for addition to the S&P 500 index as of two years prior
to index revisions. For this analysis, we restrict the sample to firms that were added since 2003 as we could not
obtain all the eligibility criteria prior to 2003. The dependent variables are Book leverage in columns (1), (3),
and (5), and Market leverage in columns (2), (4), and (6). In columns (1) and (2), we report the results of re-
gressions using only competitors, while we report the results of the difference-in-differences analyses in columns
(3)–(6). Added is an indicator variable that is assigned the value of one for added firms and zero for competitors.
All variables are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control
for firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Competitors Competitors and added firms

Book Market Book Market Book Market

leverage(%) leverage(%)

(1) (2) (3) (4) (5) (6)

Added x T 2 0.028 0.022 0.028 0.023

(0.018) (0.017) (0.018) (0.016)

T 2 0.018*** 0.020*** 0.017*** 0.019*** 0.017*** 0.020***

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Added x T -0.019 -0.140

(0.128) (0.122)

T -0.174*** -0.189*** -0.167*** -0.194*** -0.166*** -0.188***

(0.055) (0.049) (0.053) (0.048) (0.054) (0.048)

Profitabilityt−1 -47.814*** -61.365*** -49.348*** -62.137*** -49.296*** -61.706***

(6.105) (5.287) (6.001) (5.200) (5.994) (5.174)

Market/bookt−1 0.182 0.001 0.214** 0.004 0.214** 0.004

(0.111) (0.077) (0.109) (0.073) (0.109) (0.073)

Tangibilityt−1 4.001 10.136** 2.643 9.434** 2.673 9.648**

(5.723) (4.770) (5.488) (4.565) (5.490) (4.573)

Investmentt−1 -3.246 -7.565 0.170 -5.905 0.142 -6.128

(8.168) (7.341) (7.926) (7.142) (7.927) (7.156)

Casht−1 -6.588*** -5.632*** -7.239*** -6.156*** -7.231*** -6.088***

(1.923) (1.588) (1.881) (1.555) (1.880) (1.555)

Sizet−1 7.934*** 9.249*** 7.442*** 9.088*** 7.449*** 9.133***

(0.823) (0.911) (0.813) (0.882) (0.811) (0.880)

Book leverage mediant 0.277*** 0.306*** 0.306***

(0.066) (0.063) (0.063)

Market leverage mediant 0.514*** 0.508*** 0.510***

(0.048) (0.046) (0.046)

Firm FE Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y

Observations 17,577 17,577 18,498 18,498 18,498 18,498

R2 0.842 0.833 0.839 0.831 0.839 0.832
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Table VII

Leverage trend in non-competitors

In this table we report the results of analyses of leverage among industry firms that satisfy all the criteria for
the S&P 500 index addition except for the public float requirement (non-competitors), which is not one of the
factors known to affect leverage. The dependent variables are Book leverage in columns (1), (3), and (5), and
Market leverage in columns (2), (4), and (6). In columns (1) and (2), we report the results of regressions using
the non-competitors. In columns (3)–(6), we report the results of regressions using both the non-competitors
and added firms. Added is an indicator variable that is assigned the value of one for added firms and zero
for non-competitors. All variables are defined in Appendix B and are winsorized at 1% in both tails of the
distribution. We control for firm fixed effects and time fixed effects in all regressions. Standard errors reported
in parentheses are clustered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and
10% levels, respectively.

Non-competitors Non-competitors and added firms

Book Market Book Market Book Market

leverage(%) leverage(%)

(1) (2) (3) (4) (5) (6)

Added x T 2 0.046** 0.045** 0.047** 0.046**

(0.020) (0.020) (0.020) (0.019)

T 2 0.013 -0.004 0.004 -0.001 0.004 -0.001

(0.011) (0.012) (0.011) (0.011) (0.011) (0.011)

Added x T -0.171 -0.097

(0.148) (0.143)

T 0.058 -0.252 0.036 -0.250** 0.109 -0.210

(0.192) (0.198) (0.133) (0.121) (0.153) (0.144)

Profitabilityt−1 -33.208*** -54.567*** -45.285*** -62.085*** -44.034*** -61.267***

(9.359) (8.500) (9.087) (8.708) (8.798) (8.347)

Market/bookt−1 0.074 -0.150 0.346* -0.112 0.352* -0.107

(0.198) (0.141) (0.191) (0.107) (0.187) (0.106)

Tangibilityt−1 34.573*** 1.824 16.310* 3.895 16.949* 4.082

(9.064) (10.630) (9.459) (9.071) (9.351) (9.135)

Investmentt−1 25.901* 27.999* 27.078* 19.133 28.559** 19.967

(14.265) (15.708) (13.861) (14.752) (13.799) (14.747)

Casht−1 0.792 -4.217 -8.895 -10.473** -8.529 -10.297**

(5.883) (4.965) (5.491) (4.421) (5.451) (4.451)

Sizet−1 6.442** 1.930 3.567 4.710** 3.932* 4.912**

(2.946) (2.085) (2.284) (1.948) (2.282) (1.941)

Book lev mediant 0.639*** 0.482*** 0.446***

(0.240) (0.152) (0.145)

Market lev mediant 0.951*** 0.611*** 0.611***

(0.164) (0.131) (0.130)

Firm FE Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y

Observations 1,351 1,351 2,272 2,272 2,272 2,272

R2 0.864 0.876 0.839 0.849 0.840 0.849
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Table VIII

Leverage trend in S&P 500 index industry peers

In this table we report the results of analyses of leverage in firms that are already members of the S&P 500
index and belong to the same industry as added firms (S&P industry peers). The dependent variables are
Book leverage in columns (1), (3), and (5), and Market leverage in columns (2), (4), and (6). In columns
(1) and (2), we report the results of regressions using S&P industry peers, while we report the results
of regressions using both S&P industry peers and added firms in columns (3)–(6). Added is an indicator
variable that is assigned the value of one for added firms and zero for the S&P industry peers. All variables
are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control for
firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

S&P industry peers S&P industry peers and added firms

Book Market Book Market Book Market

leverage(%) leverage(%)

(1) (2) (3) (4) (5) (6)

Added x T 2 0.031*** 0.043*** 0.032*** 0.044***

(0.011) (0.010) (0.011) (0.010)

T 2 0.002 -0.001 0.001 -0.002 0.002 -0.002

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Added x T -0.159** -0.195***

(0.077) (0.067)

T 0.159*** 0.116*** 0.143*** 0.108*** 0.155*** 0.121***

(0.036) (0.038) (0.035) (0.036) (0.036) (0.036)

Profitabilityt−1 -45.618*** -58.765*** -50.611*** -60.624*** -50.182*** -60.057***

(4.929) (4.485) (4.980) (4.295) (4.993) (4.285)

Market/bookt−1 0.200** -0.128*** 0.199** -0.134*** 0.201** -0.132***

(0.096) (0.046) (0.090) (0.044) (0.090) (0.044)

Tangibilityt−1 5.165 6.438* 3.230 5.235* 3.807 5.931*

(3.599) (3.332) (3.452) (3.150) (3.446) (3.138)

Investmentt−1 -19.564* -31.972*** -14.617 -25.926** -15.032 -26.453***

(10.812) (10.937) (10.440) (10.096) (10.455) (10.093)

Casht−1 -9.382*** -11.714*** -9.534*** -12.113*** -9.347*** -11.881***

(1.856) (1.526) (1.817) (1.448) (1.819) (1.449)

Sizet−1 1.491** 4.364*** 0.834 3.707*** 1.070* 3.995***

(0.642) (0.631) (0.626) (0.574) (0.627) (0.578)

Book lev mediant 0.041 0.118*** 0.114***

(0.037) (0.039) (0.040)

Market lev mediant 0.352*** 0.357*** 0.359***

(0.029) (0.027) (0.027)

Firm FE Y Y Y Y Y Y

Year*quarter FE Y Y Y Y Y Y

Observations 25,616 25,616 27,855 27,855 27,855 27,855

R2 0.875 0.879 0.869 0.876 0.869 0.876
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Table IX

Mechanical mean reversion of leverage

In this table we report the results of simulation analyses of changes in book leverage. We employ a simulation
method used in Chang and Dasgupta (2009). We assume that all firms in the simulation test have the same
initial asset and book debt as firms in the actual data as of two years before the addition. We take all other
variables, except for debt issuance and equity issuance directly from the data. We assume that firms issue
(retire) debt or equity as much as the financial deficit if it is positive (negative). We assume that the decision
regarding debt or equity is determined by a coin toss. The dependent variable is simulated book leverage minus
Book leverage−8 for Panel A and a quarterly change in simulated book leverage for Panel B. All variables
are defined in Appendix B. The reported parameter estimates are the average coefficients obtained from 500
replications of the simulation and p-values are reported in parentheses.

Panel A

Simulated book leverage minus Book leverage−8.

(1) (2) (3)

AfterAddition1,t 0.035

(0.000)

AfterAddition4,t -0.003

(0.737)

AfterAddition8,t -0.018

(0.035)

Market/bookt−1 -0.017 -0.016 -0.016

(0.000) (0.000) (0.000)

Profitabilityt−1 0.127 0.147 0.132

(0.278) (0.215) (0.261)

Sizet−1 -0.003 -0.004 -0.004

(0.505) (0.334) (0.387)

Tangibilityt−1 0.015 0.013 0.013

(0.630) (0.677) (0.696)

R&D/Salet−1 0.339 0.336 0.338

(0.000) (0.000) (0.000)

RDD t−1 0.018 0.017 0.017

(0.115) (0.138) (0.132)

Book leverage−8 -0.217 -0.215 -0.216

(0.000) (0.000) (0.000)

Ind FE Y Y Y

Observations 1,066 1,066 1,066
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Panel B

Quarterly change in simulated book leverage

(1) (2) (3)

AfterAddition1,t 0.020

(0.005)

AfterAddition4,t -0.003

(0.682)

AfterAddition8,t -0.008

(0.259)

Market/bookt−1 -0.003 -0.003 -0.003

(0.145) (0.194) (0.178)

Profitabilityt−1 -0.052 -0.038 -0.047

(0.608) (0.703) (0.640)

Sizet−1 0.002 0.001 0.002

(0.585) (0.734) (0.691)

Tangibilityt−1 0.022 0.021 0.020

(0.423) (0.451) (0.458)

R&D/Salet−1 0.500 0.499 0.500

(0.000) (0.000) (0.000)

RDD t−1 0.022 0.022 0.022

(0.020) (0.024) (0.023)

LowLevt−1 0.000 0.000 0.000

(0.964) (0.956) (0.974)

HighLevt−1 -3.293 -3.296 -3.298

(0.000) (0.000) (0.000)

Ind FE Y Y Y

Observations 1,066 1,066 1,066
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Table X

Cost of equity and cost of debt

In this table we report the mean values of the cost of equity measured by three models (a market model, a
three-factor model and a four-factor model) and the cost of debt. To estimate the cost of equity, we follow Baran
and King (2012), who examine changes in the cost of equity in firms added to or removed from the S&P 500
index. All data related to factors come from Kenneth R. French’s website while monthly return data originate
from the CRSP. Following Frank and Shen (2016), we compute the cost of debt as total interest and related
expenses divided by total debt. Following prior studies, we also define the cost of debt as the Dealscan item
all-in-spread drawn, which is the amount a borrower pays over the London Interbank Offered Rate (LIBOR) or
the LIBOR equivalent for each dollar drawn. As in Qi, Roth, and Wald (2010), we use the bond-yield spread
for fixed-rate bonds as a proxy for the cost of debt. We define the bond-yield spread as the difference between
the yield-to-maturity on a corporate bond and the yield-to-maturity on its maturity-matched Treasury yield.
Total-Cost-of Borrowing (TCB) is calculated by Berg, Saunders and Steffen (2015). All variables are defined in
Appendix B and are winsorized at 1% in both tails of the distribution. We measure statistical significance using
a t-test for means. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Cost of equity

Before After Difference

Market Model 0.3219 0.0968 -0.2251***

Three Factor model 0.3275 0.0983 -0.2292***

Four Factor model 0.3301 0.1026 -0.2275***

Panel B: Cost of debt

Before After Difference

Cost of Total Debt 0.0778 0.0752 -0.0026

All-in-Spread Drawn 0.0103 0.0112 0.0009

Bond-Yield Spread 0.0164 0.0189 0.0025

Panel C: Cost of debt (TCB)

Before After Difference

TCB 0.0071 0.0076 0.0005
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Table XI

Determinants of addition to the S&P 500 index

In this table we report the results obtained from cross-sectional multivariate logit regression models for index
addition decision by S&P. Added firms and their competitors are included in the analyses. The dependent
variable is one if a firm is added to the index in a given quarter and zero otherwise. We consider leverage, ROA,
size, market-to-book ratio, tangibility, cash holdings, sales growth, and liquidity as potential determinants of
index additions. We report the odds ratios and the independent variables are scaled by their own standard
deviations. All variables are defined in Appendix B and are winsorized at 1% in both tails of the distribution.
Standard errors reported in parentheses are clustered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical
significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5)

Market leveraget−1 0.251*** 0.265***

(0.04) (0.04)

Book leveraget−1 0.468*** 0.494***

(0.06) (0.06)

ROAt−1 1.605* 1.385 1.486

(0.34) (0.31) (0.31)

Sizet−1 10.43*** 6.708*** 5.988*** 11.48*** 7.550***

(1.57) (0.92) (0.92) (2.06) (1.24)

Market/bookt−1 1.500*** 1.654*** 1.463*** 1.450*** 1.576***

(0.17) (0.21) (0.12) (0.14) (0.16)

Tangibilityt−1 1.031 1.039 0.995 0.994 0.987

(0.16) (0.16) (0.15) (0.15) (0.16)

Casht−1 1.066 1.175 1.311 1.007 1.096

(0.16) (0.18) (0.18) (0.16) (0.17)

Sales growtht−1 0.900 0.888 0.833 0.873 0.845

(0.11) (0.10) (0.08) (0.10) (0.09)

Liquidityt−1 1.317* 1.226 1.126 1.327* 1.233

(0.16) (0.15) (0.14) (0.16) (0.15)

Industry FE Y Y Y Y Y

Year*quarter FE Y Y Y Y Y

Observations 7,768 7,768 7,768 7,768 7,768

Pseudo R2 0.424 0.394 0.383 0.428 0.401
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Table XII

Changes in debt structure

In this table we report the results of analyses of changes in debt structure following S&P 500 index addition.
The dependent variables are PublicDebt/Debt, which is defined as a proportion of total debt accounted for
by public debt, in columns (1) and (2), and Debt concentration (HHI), which is defined as a normalized
Herfindahl-Hirschman index of debt type usage as in Colla, Ippolito, and Li (2013), in columns (3) and (4).
All variables are defined in Appendix B and are winsorized at 1% in both tails of the distribution. We control
for firm fixed effects and time fixed effects in all regressions. Standard errors reported in parentheses are clus-
tered at the firm level. ∗∗∗, ∗∗ , and ∗ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

PublicDebt/Debt Debt concentration (HHI)

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

After -0.051 -0.024 0.021 0.037

(0.047) (0.042) (0.055) (0.053)

Sizet−1 -0.160 -0.146

(0.117) (0.091)

Casht−1 0.276 -0.226

(0.335) (0.231)

Profitabilityt−1 -0.448 0.562

(0.605) (0.488)

Tangibilityt−1 -0.092 -0.124

(0.441) (0.353)

Market levt−1 -0.527** 0.053

(0.247) (0.238)

Market/bookt−1 -0.007 -0.011**

(0.005) (0.005)

Sales growtht−1 0.010 -0.125***

(0.045) (0.045)

Term spreadt−1 0.047 0.044

(0.043) (0.037)

Firm FE Y Y Y Y

Year*quarter FE Y Y Y Y

Observations 531 531 531 531

R2 0.811 0.839 0.723 0.741
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