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ABSTRACT

This paper empirically investigates the relationship between institutional holdings
and capital structure. Institutions may affect capital structure through their moni-
toring and information-gathering roles. At the same time, institutions may gravitate
toward firms with specific capital structures, forming leverage-based investment
clienteles. Using implied trades generated from mutual fund outflows as an instru-
ment for institutional holdings, and a semi-natural experiment in which addition to
the S&P 500 Index provides an exogenous shock to institutional holdings, we find
that institutional holdings are a significant determinant of firms’ capital structures:
A change in institutional holdings causes an opposite change in leverage. Moreover,
using dynamic panel estimation, we find that while institutions affect capital struc-
ture decisions, changes in leverage do not affect institutional holdings, and there is
no evidence of a clientele effect. Finally, we find that firms lower their leverage in
response to increased institutional holdings by becoming more likely to issue equi-
ty, and less likely to increase debt. While our findings are consistent with models in
which institutions substitute for debt by monitoring and reducing information
asymmetry problems, further evidence suggests that the effect on asymmetric in-
formation dominates.
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Institutions are arguably the most important and powerful class of investors. Their aver-
age equity ownership in U.S. firms has increased eight-fold over the past thirty years, and
by the end of 2009 they held 70% of the aggregate U.S. market cap.! For both large and
small firms, institutions are now, more often than not, the majority investor group. In this
paper we examine how institutional investors affect firms’ capital structure, and how firms’
financial leverage affects institutional investors’ decisions to hold their equity.

Through the effects of institutional holdings on agency costs, asymmetric infor-
mation, and taxes, institutions may affect the way in which firms structure their capital. As
we elaborate in the next section, there are several reasons why this is likely to occur. First,
by monitoring management through voice or (threat of) exit, institutions as equity holders
reduce conflicts of interests between management and shareholders (e.g., Shleifer and
Vishny (1986), Admati and Pfleiderer (2009), and Levit (2012)). Second, institutions gath-
er information and make trades based on that information, and in doing so reduce infor-
mation asymmetry problems associated with equity (e.g., Sias (2004), and Bushee and
Goodman (2007)). Finally, as equity holders, institutions have, on average, a relative tax
advantage over individual investors.

While institutional investors interact with the aforementioned frictions underlying
many capital structure models, the resulting nature of the relationship between institu-
tional holdings and capital structure is not clear. On one hand, institutional holdings and
debt could be substitutes. If, for example, organizational inefficiencies must be controlled
as in Jensen (1986), threatening to sell shares or unseat managers if they engage in “empire
building” may be as effective as committing managers to pledge funds to creditors. Or, in
the context of Myers and Majluf (1984), if institutional information-gathering and trading
produces information (Sias (2004)), the adverse selection costs of equity may decline, lead-
ing firms to tilt toward a higher percentage of equity financing in their capital structures.
In both cases, institutional holdings and debt would be substitutes.

On the other hand, institutional holdings and debt could act as complements. In an
agency setting, it may be that by increasing investor protection institutional investors ena-

ble outside shareholders to implement devices such as debt that limit management discre-

1 This figure is calculated using 13F data as filed with the SEC, includes only publicly traded equity, and ex-
cludes ADR’s and foreign incorporated firms.



tion and better align the objectives of managers and shareholders (e.g. the “outcome mod-
el” in La Porta, Lopez-de-Silanes, Shleifer, and Vishny (2000)). Or in an information-
asymmetry setting, it might be that institutions help solve future underinvestment prob-
lems caused by the adverse selection costs of equity (again, through their role as infor-
mation producers), thus allowing firms to forgo issuing equity today (Viswanath (1993)).
In either case, the relationship between institutional holdings and debt would be a com-
plementary one.

While it is perhaps most natural to conjecture that managers take all information,
including the extent of institutional equity holdings, into consideration before making capi-
tal structure decisions, institutions may also take firms’ leverage into account when making
their own investment decisions. As such, the effect may go in the opposite direction, and
capital structure decisions may affect the level of institutional holdings in a firm. Recent
work has shown institutional investors to form investment clienteles based on firm charac-
teristics such as size and liquidity (Gompers and Metrick (2001)), payout policy (Grinstein
and Michaely (2005)), and corporate governance (McCahery, Sautner, and Starks (2010)),
which together suggest that institutions may also form capital structure investment clien-
teles.

Predicated on the testable implications of extant capital structure theories, we ex-
amine the interaction between institutional holdings and capital structure using annual da-
ta from the period 1979 to 2009. Our first finding is a strong and robust negative relation-
ship between institutional holdings and leverage: more institutional holdings in period t
are associated with less leverage in period (t+1). The economic effect of institutional hold-
ings on leverage is comparable in magnitude to known determinants of leverage such as
profitability and industry median leverage, and the relationship holds after controlling for
important factors that covary with institutional holdings, such as insider holdings and ana-
lyst coverage, as well as for known determinants of leverage, including initial firm leverage
(Lemmon, Roberts, and Zender (2008)).

Although we make no prior claims regarding the direction of causality, we are inter-
ested in whether the effect of institutional holdings on leverage is of a causal nature.
Hence, we employ three techniques to remove the potential feedback effect of leverage on

holdings: two separate instrumental variables approaches and a semi-natural experiment.
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Our first technique is an Arellano-Bond dynamic panel estimation in which we instrument
for changes in institutional holdings with lagged holdings.

Our second technique is a linear two-stage least squares estimation in which we use
implied mutual fund trading induced by investor outflows as an instrument for institution-
al holdings (Edmans, Goldstein, and Jiang (2011)). Implied changes in mutual fund hold-
ings affect aggregate institutional holdings, but not for reasons associated with firm charac-
teristics such as leverage. That is, when a mutual fund experiences large outflows it must
sell a portion of its holdings to repay investors. By using implied trades based on previous-
ly disclosed mutual fund holdings, we have an instrument that correlates with institutional
holdings for mechanical reasons rather than informational reasons, and hence satisfies the
exclusion restriction.

Our final technique looks at the change in leverage surrounding addition to the S&P
500 Index. Standard & Poor’s explicitly aims to make index inclusion an information-free
event, and as such we use it as treatment in two difference-in-differences estimations that
test whether leverage changes differentially for treated firms - those added to the S&P 500
- relative to a matched-sample of control firms - those that do not experience the shock to
institutional holdings caused by index addition.

Even though the sample sizes vary dramatically across techniques, with all three
approaches we find that leverage decreases in response to increases in institutional hold-
ings. With the 2SLS estimation, we find that the decrease in leverage stemming from an in-
crease in institutional holdings is about 2.8 times larger than what we find without instru-
mentation, and represents an 8.0% change in leverage per standard deviation change in
holdings. Correspondingly, in our natural experiment, we show that after being added to
the S&P 500 Index, firms decrease their leverage by 1.5% (7.7% of the treatment group’s
average leverage) relative to a group of similar, propensity-score-matched control firms.
Taken together, these results are consistent with a wide range of agency- and asymmetric
information-based models of capital structure that predict a relationship advancing from
agency costs or information asymmetry to leverage.

At the same time, we find the effect of capital structure on institutional holdings to
be more ambiguous. In both level and first-difference regressions, we find that leverage

has a negative effect on institutional holdings. However, in an Arellano-Bond estimation
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featuring (internal) instrumental variables, we find no effect of leverage on institutional
holdings. In accordance with most capital structure theories, our findings point to a
stronger effect advancing from institutional holdings to capital structure than from capital
structure to institutional holdings.

Next, we investigate how firms change their capital structure in response to a
change in institutional holdings. We find that an increase in institutional holdings signifi-
cantly raises the subsequent probability of a firm being a net equity issuer, without affect-
ing the probability of debt issuance. Furthermore, the size of equity issuances also increas-
es with positive changes in institutional holdings. Consistent with direction of causality
from institutions to leverage, and not the other way around, we do not find that an increase
in equity issuances in year t results in an increase in institutional holdings in year (t+1).
Together, these results suggest that equity issuances are the main channel through which
firms adjust their capital structure in response to increased institutional holdings.

Although our results support both agency- and information-based models that imply
institutional investors have a negative influence on firms’ leverage, we find evidence that
information asymmetry is the friction through which they most strongly impact capital
structure. Firms particularly prone to high agency costs are, in general, large, profitable,
cash-rich firms with relatively few growth opportunities. On the other hand, firms particu-
larly prone to information asymmetry and high adverse selection costs are generally small,
young, cash-strapped firms with relatively many growth opportunities. We find the effect
of institutional holdings on leverage to be stronger in small firms with many growth oppor-
tunities (“asymmetric information firms”) than in large firms with few growth opportuni-
ties (“agency firms), although in practice information asymmetry and agency costs are not
mutually exclusive frictions.

Furthermore, we find no evidence that tax considerations play a role in the relation-
ship between institutional holdings and leverage. We utilize the Jobs and Growth Tax Re-
lief Reconciliation Act of 2003 (which lowers the relative tax advantage on equity by insti-
tutions) to test whether the relationship between institutional holdings and leverage
changed. We find no difference in the effect of institutional holdings on leverage in the pe-

riod before the tax change compared to the period after.



Finally, we find the effect of institutional holdings on leverage to be quite robust. In
addition to estimating the effect during various subperiods, we redefine leverage in a num-
ber of different ways - using a logit transformation, using only long term debt, using the
market value of assets rather than the book value, using debt plus equity in the denomina-
tor rather than total assets, and by deducting excess cash from total debt - and our results
hold regardless of the specification. In addition, we control for potential covariates such as
market timing considerations, liquidity, and the corporate governance environment, and
find that institutional holdings maintains its strong effect on firms’ leverage. Lastly, we find
our results to be robust to using quarterly data rather than annual data.

While prior literature has not focused on the relationship between capital structure
and institutional investors, the idea that institutions may affect corporate financial policy
has not been ignored. Specifically, recent work has shown institutional investors to play a
role in mergers and acquisitions (Gaspar, Massa, and Matos (2005)), analyst activity and
accuracy (Ljungqvist, Marston, Starks, Wei, and Yan (2007)), payout policy (Grinstein and
Michaely (2005)), executive compensation (Hartzell and Starks (2003)), CEO turnover
(Huson, Parrino, and Starks (2001)), and corporate governance (Gillan and Starks (2000)).
Along these lines, Cronqvist and Fahlenbach (2009) find strong evidence of blockholder
fixed effects in firms’ investment and financial policies, as well as in firm performance
measures. Our paper contributes to this literature.

The rest of the paper is organized as follows. In Section | we review the theoretical
determinants for capital structure and discuss how institutional investors impact these de-
terminants, and by extension, capital structure. In Section Il we describe our data and con-
struct several important variables. In Section III we test the relation between institutional

holdings and leverage. In Section IV we conclude.

I. Hypothesis development and related literature
Many capital structure theories suggest that agency costs, asymmetric information,
and taxes are important frictions that enable the choice of leverage to affect firm value. In-
stitutional investors, however, often possess common characteristics that may impact the
severity to which firms are affected by these frictions, thereby altering the process through

which capital structure is determined. In this section, we briefly review several of the most
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relevant theories of capital structure, discuss some common institutional characteristics
that suggest institutional investors interact with these frictions, and detail the implications
of these interactions for firms’ capital structures.

One set of capital structure models posits that the severity of conflicts of interests
between managers and equity holders leads to a particular leverage ratio. Jensen and
Meckling (1976) argue that this conflict is costly because it incentivizes managers to over-
indulge in activities beneficial only to them, as they bear the entire cost of refraining from
these activities while reaping only a portion of the gains. Debt alleviates this inefficiency by
increasing the manager’s (relative) share of equity, thus increasing his ownership of the
residual claim. In a similar vein, Jensen (1986) argues that debt mitigates shareholder-
manager agency conflicts by committing managers to pledge funds to repay creditors, in
turn lessening the amount of “free cash” available for organizational inefficiencies such as
consuming perquisites and empire building.

Institutions, however, can affect the severity of firms’ agency costs, because institu-
tions engage in monitoring (e.g., Shleifer and Vishny (1986), Maug (1998), and Huson,
Parrino, and Starks (2001)). In the presence of ineffective corporate control mechanisms
(Jensen (1993)), “monitoring” activities are value-enhancing undertakings ranging from
minimal intervention in a company’s affairs to more aggressive techniques of shareholder
activism, including the “Wall Street Walk,” initiating pressure campaigns, and jockeying for
a seat on the board of directors (e.g., Parrino, Sias, and Starks (2003), Gillan and Starks
(2007), Admati and Pfleiderer (2009), and McCahery et al. (2010)). One strand of litera-
ture suggests that blockholders and investors with large holdings and long horizons are
particularly effective monitors (Edmans (2009) and Chen, Harford, and Li (2007)), while
another strand suggests that entire fund families vote in agreement due to centralized vot-
ing departments or ISS guidelines for proxy voting (e.g., Matvos and Ostrovsky (2010),
Morgan, Poulsen, Wolf, and Yang (2011), and Iliev, Lins, Miller, and Roth (2012)). Thus, the
implication is that all institutions, to some extent, can be effective monitors. For example,
Fenn and Robinson (2009) find that even sponsors of indexed ETFs devote time and re-
sources to monitoring firms’ management, and are active by voting strategically in proxy

contests. The goal of such activities is to reduce the conflicts of interest that exist between



shareholders and managers, and in doing so, institutional investors can potentially influ-
ence capital structure decisions.

While many models suggest that shareholder-manager agency conflicts drive capital
structure decisions (e.g., Stulz (1990), Zwiebel (1996), and Gomes (2000)), the manner in
which institutions affect this relationship is not clear. The divergent theoretical implica-
tions are well illustrated in two models put forth by La Porta et al. (2000): the substitute
model and the outcome model. In the context of the substitute model, institutional hold-
ings provide investor protection while acting as an alternative bonding mechanism for
debt, suggesting that, all else equal, firms with a high proportion of institutional holdings
need less debt in equilibrium. On the other hand, in the outcome model outside investors
must have adequate mechanisms in place, perhaps in the form of laws and regulations, be-
fore they can force management to increase debt and thereby limit potential wealth expro-
priation. Because institutional investors increase investor empowerment and protection,
the outcome model implies that firms with a strong institutional shareholder base will have
more debt.

A second set of capital structure models suggests that firms choose their capital
structure in response to the information environment in which they operate. In these
models, insiders (managers) possess information regarding their firm’s future return
stream or investment opportunities (i.e. their firm’s intrinsic value) that is not known to
outside investors. In general, debt is preferable to equity in firms with higher levels of in-
formation asymmetry mainly because it carries less adverse selection costs than equity.

Institutional investors can play an important role in asymmetric information models
of capital structure because they devote considerable resources to collecting information.
Many institutions are subject to state or federal fiduciary and prudency standards (see Del
Guercio (1996)) incentivizing them to collect information about the firms they invest in in
order to decrease the likelihood of being sued for violating these standards (Allen, Bernar-
do, and Welch (2000)). This process leads them to be more informed than other types of
investors, but also affects the adverse selection costs of equity by decreasing the infor-
mation gap between outside and inside shareholders, because at least a portion of the in-
formation they collect is reflected in their trading patterns (Sias (2004), and Bushee and
Goodman (2007)).



As with agency models, asymmetric information models of capital structure do not
unilaterally imply the same relationship between institutional holdings and leverage. On
one hand, the two can be inversely related. In Myers (1984) and Myers and Majluf (1984),
due to information asymmetry and mispriced equity, firms may under-invest in positive
NPV projects. As a result, firms fund investments by choosing financing sources that mini-
mize adverse selection costs, preferring retained earnings over risky debt over equity (the
pecking order). Institutional investors mitigate the adverse selection costs of equity, so as
equity financing becomes comparatively cheaper, firms with high institutional holdings
should have lower leverage than those with low institutional holdings.2

On the other hand, institutional holdings can have a positive effect on leverage in
asymmetric information models of capital structure. Viswanath (1993) builds on the My-
ers and Majluf (1984) intuition that the dilutive costs of issuing equity may cause firms to
reject worthwhile projects, and constructs a multi-period model in which firms optimally
issue stock today, when information asymmetry is low, to avoid the potential loss of a posi-
tive NPV project in the future due to information asymmetry problems at that time. How-
ever, as institutions narrow the information gap between managers and (future) share-
holders, they decrease the dilutive costs of future equity issuances. As such, a strong insti-
tutional shareholder base may allow firms to avoid issuing equity today, implying a com-
plementary relationship between institutional holdings and leverage.

The tax status of institutional investors is a third characteristic that suggests institu-
tions may affect capital structure. As equity holders, institutions generally have a relative
tax advantage over individual investors. Many institutions are tax-exempt, while many
others pay taxes on only a small portion of the dividends they receive from their invest-
ments. Thus, all else equal, a firm with a larger base of institutional equity holders should
issue comparatively more equity than a firm owned by (higher-tax-paying) individuals.
This implication is consistent with the Allen, Bernardo, and Welch (2000) argument that
managers can appeal to the tax advantage on equity income enjoyed by institutions, leading

institutional investors to form tax clienteles conditional on the dividend policies of firms.

2 In signaling models such as Ross (1977), institutional holdings can substitute for debt in narrowing the in-
formation gap between outside and inside shareholders, leaving firms with less need to signal their quality
with costly debt. These models, however, have not received much empirical support.



Thus, tax considerations suggest that higher institutional holdings should be associated
with a higher portion of equity in firms’ capital structure.

In addition to theories related to agency, information, or taxes, a recent strand of the
capital structure literature examines the dynamics of firms’ capital structures as deter-
mined by the costs of making adjustments (e.g. Leary and Roberts (2005), Strebulaev
(2007), and Byoun (2008)), and the relationship between these adjustments and firm char-
acteristics such as cash flows and investment policies (e.g., Faulkender, Flannery, Hankins,
and Smith (2012)). If institutions, as a group, have a mitigating effect on firms’ agency
costs and information asymmetry problems, costly adjustment models imply that, in gen-
eral, firms with greater institutional holdings will adjust their capital structure more quick-
ly. While this is interesting in its own right, the focus of this paper is on the relationship
between institutional investors and the documented heterogeneity in leverage ratios, and
not on the relation between ownership structure and the speed of adjustment of capital
structure.

Throughout this section we have discussed capital structure theories in conjunction
with the premise that institutional investors can affect the capital structure policies of
firms. These theories, however, do not exclude the possibility that institutions may also be
affected by firms’ capital structures. And indeed, prior studies have shown institutional in-
vestors to exhibit preferences for certain firm characteristics. In particular, Del Guercio
(1996) finds that institutions tend to invest in lower risk firms, while Gompers and Metrick
(2001) find that institutions prefer to hold large, liquid firms. Grinstein and Michaely
(2005) and Desai and Jin (2011) study institutional preferences for payout policy, with the
former finding that institutions prefer dividend-paying stocks over non-dividend-paying
stocks, and the latter finding that institutions form tax-based clienteles in relation to pay-
out policy. In terms of corporate governance, McCahery et al. (2010) find that, in general,
corporate governance is important to the institutional investment decision, while Hartzell
and Starks (2003) find that, more specifically, institutions reveal a preference for firms in
which executive compensation exhibits high pay-for-performance sensitivity. Thus, while
it may be most intuitive to think of the relationship between institutional investors and
capital structure to advance from institutions to firms, we also consider the alternative that

institutions choose their investments at least in part because of firms’ leverage policies.
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II. Data, construction of variables, and summary statistics

Our data consists of all firm-year observations for U.S. incorporated firms in the
CRSP-Compustat merged database between 1979 and 2009, excluding American Deposi-
tary Receipts, utility companies (SIC codes 4900 - 4999), and financial firms (SIC codes
6000 - 6999).3 The sample is comprised of firms listed on the NYSE, Amex, and Nasdagq,
with the requirement that all firm-years have non-missing and non-negative data for total
assets, total debt, and market capitalization.# Following Lemmon et al. (2008), we
winsorize ratio variables at the one percent level in an attempt to lessen the effects of out-
liers, and we restrict leverage ratios to the closed unit interval.

Institutional holdings data comes from the Thomson-Reuters Institutional Holdings
Database, as reported on Form 13F filed with the Securities and Exchange Commission
(SEC). All institutional managers with more than $100 million in assets under management
are required to file, detailing all equity holdings of more than $200,000 or 10,000 shares.
Following Grinstein and Michaely (2005) we set institutional holdings equal to 0% for
firms not appearing in the 13F database (potentially because the institutional managers do
not meet the entire 13F filing requirements), and we restrict institutional holdings to the
closed unit interval. Our results are unchanged, however, if we remove the observations
not appearing in the 13F database or allow institutional holdings to exceed 100% (as occa-
sionally happens due to fiscal/calendar year differences).

After merging the institutional holdings data with the CRSP-Compustat database
and removing observations not meeting the aforementioned data requirements, we are left
with 130,202 firm year observations across 31 years. Our sample contains an average of
4,200 firms per year, and fluctuates between 3,228 firms in 1979 and 5,741 firms in 1997.
Because we only require positive assets, a positive market cap, and non-missing debt, near-

ly all of the firms in the NYSE are represented each year.

3 This timeframe was chosen because the Thomson-Reuters institutional holdings data begins in 1979.

4 Qur results are robust to alternate specifications in which we require stock price to be at least $5 and assets
to be at least $1 million. Furthermore, multivariable analyses implicitly require non-missing data for all rele-
vant variables, so the number of firm-years used in the various tests fluctuates depending on the specification
chosen.
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We impose one additional data requirement for our Arellano-Bond (1991) estima-
tions. Since we use lagged levels to instrument for each contemporaneous, differenced
equation, we require all firms to appear consecutively for at least four years at some point
during our sample period. This excludes firms leaving our sample between 1979 and 1981,
and firms entering our sample between 2007 and 2009. After imposing this additional data
requirement, we are left with 122,859 firm year observations for our Arellano-Bond tests,
for an average of 3,963 firms per year.

We construct our variables in accordance with several important prior studies. The
full set of variable definitions can be found in the Appendix, but we highlight our key varia-
bles here. We define institutional holdings (Hold) as the ratio of total shares held by institu-
tions at the end of each calendar year to the total number of shares outstanding at the end
of the last fiscal year. We similarly define institutional ownership by the institutions hold-
ing the five largest positions (Hold5) as a proxy for ownership concentration. While coor-
dination mechanisms exist for institutions to act collaboratively, it still might be that larger,
more concentrated institutional investors are more effective at mitigating agency and in-
formation asymmetry concerns (Shleifer and Vishny (1986)). In most cases our results do
not change when switching between Hold and Hold5, but when the effect is non-negligible,
we specifically address it.

Our other primary variable of interest is firm leverage (TDA), which we define as
per Frank and Goyal (2009) as the ratio of total debt to the book value of assets. For ro-
bustness we repeat our tests with several alternative measures of leverage: total debt to
the market value of assets, long-term debt to the book value of assets, long-term debt to the
market value of assets, total debt divided by total debt plus stockholder’s equity, and total
debt less excess cash divided by total assets.> Our results hold when using these alterna-
tive measures, and are also robust to the inclusion of off balance sheet operating leases into
our definition of leverage (TDLA, as per Graham, Lemmon, and Schallheim (1998)).

The remaining variables are defined in the Appendix. There, we define net debt and
equity issuances and issuers as per Fama and French (2005); adjusted return, beta, sales,

and a dividend payer dummy as per Grinstein and Michaely (2005); cash cow as per Brav,

5 We define excess cash as cash holdings minus revenue*.02 if cash holdings exceed 2% of revenue, and zero
otherwise.
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Graham, Harvey, and Michaely (2005); initial firm leverage as per Lemmon et al. (2008);
and assets, change in assets, market cap, profitability, market-to-book, capital expendi-
tures, tangibility, intangible assets, collateral, total payout, a loss making dummy, and a
uniqueness dummy as per Frank and Goyal (2009).

Table I presents summary statistics for both the entire sample period and for two
nearly equal length subperiods (the earlier subperiod contains sixteen years of data rather
than fifteen). Non-ratio measures (market cap, log(assets), and log(sales)) are inflation-
adjusted to 2009 dollars, and increase over time. Table 1 shows that the average publicly
traded firm is significantly larger now than it was 30 years ago.

The ratio measures in the table also change substantially over time, including aggre-
gate institutional holdings (Hold) and top-5 institutional holdings (Hold5). Average hold-
ings more than double from the first half of the sample to the second (19% to 40%), while
top-5 institutional holdings nearly double (11% to 20%). Even these figures, however, un-
derstate the current importance of institutional equity investments. In 2009, mean hold-
ings increased to 55% overall, but jumped to 76% for firms in the fourth size quintile
($1,169 million average market cap), and 77% for firms in the fifth and largest size quintile
($15,279 million average market cap). In value-weighted terms, by year-end 2009, institu-
tions held 71% of the $10.6 trillion dollar market cap for all firms in our sample.

Average leverage, on the other hand, falls from 25% in the first half of the sample to
22% in the second half, while leverage including off-balance-sheet (OBS) operating leases
falls from 34% to 29%. This slightly smaller drop (in percentage terms) illustrates the

growth in operating leases found in Franzen et al. (2009).

II1. Results
A. The effect of institutional holdings on leverage
The implication of traditional capital structure models is that by interacting with
frictions such as agency costs and asymmetric information, institutional investors’ equity
holdings can play a role in the determination of leverage ratios.
To characterize the relationship between institutional holdings and leverage, we
must control for other firm characteristics that affect leverage and may be correlated with

institutional holdings. To this end, we begin our empirical study with a multivariate re-
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gression with leverage (time t) as the dependent variable. Since one of our goals is to ex-
amine the causal effect of institutional holdings on leverage, we examine how the lagged
value of institutional holdings affects leverage (while this is only a partial solution, we later
examine the issue more thoroughly). Our additional independent variables are measured
at time (t - 1), and, aside from institutional holdings, are commonly used in the capital
structure literature (see, e.g., Frank and Goyal (2009)): market-to-book, log of assets, prof-
itability, tangibility, median industry leverage, a dividend payer dummy, capital expendi-
tures, collateral, intangible assets, total payout, change in assets, and industry uniqueness.
We also control for initial firm leverage, as Lemmon et al. (2008) find leverage ratios to be
surprisingly stable over time. Lastly, we include year dummy variables in all of our tests,
and in certain specifications, we include firm fixed effects. We opt not to include industry
fixed effects in our regressions because Lemmon et al. (2008) find that industry median
leverage vitiates the power of the industry fixed effect to explain leverage ratios, and sub-
stantially increases the adjusted R-squared in the process. None of the results in this paper
change, however, if we include industry fixed effects. Table Il presents the results of these
panel regressions, with t-statistics and significance levels reflecting standard errors clus-
tered at the firm level to allow the error term to be heteroskedastic and correlated within
firms.

The data in column 1 show that firms with high institutional holdings, on average,
have low leverage even after controlling for other firm characteristics. With only year fixed
effects as controls, the coefficient on Hold is -0.028 (unreported), and after adding control
variables known to explain the variation in leverage, such as initial firm leverage (Ini-
tial TDA) and the median within-industry leverage ratio (Industry_TDA), the absolute mag-
nitude increases to -0.100 (column 1). The result is significant at the 1% level, and is ro-
bust to changes in empirical specification, such as using top-5 institutional holdings or re-
stricting the sample to firms with leverage > 10%. In fact the result is even stronger when
we use market leverage rather than book leverage, or if we exclude firms with 0% institu-
tional holdings (generally firms that do not appear on any 13F forms).

In column 2 we include a firm fixed effect to control for potential firm-specific omit-

ted variables. While the effect of institutional holdings on leverage somewhat abates, the
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coefficient of -0.068 remains significant at the 1% level.® In economic terms, the regression
estimate in column 1 (2) suggests that an increase in institutional holdings by one standard
deviation is associated with a leverage ratio 2.9% (2.0%) lower, on average, in the follow-
ing year. To put that number in perspective, 2.9% represents approximately 12% of the
average leverage ratio (23.6%) during our sample period. In fact, after first standardizing
all variables to have a mean of 0 and a standard deviation of 1, the effect of institutional
holdings (-0.133) is comparable in magnitude to that of profitability (-0.147) and industry
median leverage (0.127), and is twice as strong as tangibility (0.068). The only variables
with a considerably stronger effect are assets (0.207) and initial leverage (0.316). Fur-
thermore, we find this effect to be a permanent one. That is, we do not find evidence of a
reversal after regressing leverage on the second lag or third lag of institutional holdings
(the coefficients remain negative), nor do we find that the second/third lags affect leverage
at all when the first lag is included (not reported).

Given that prior research has found both institutional holdings and leverage to vary
strongly by firm size (e.g. Gompers and Metrick (2001) and Bennett, Sias, and Starks
(2003)), in our next specification we interact holdings with a dummy variable representing
each firm’s annual market cap quintile to see whether the relation between institutional
holdings and leverage varies by firm size. As reported in column 3, we find this interaction
to be meaningful even in the presence of a firm fixed effect. The negative relationship per-
sists in all market cap quintiles, although the relationship is only marginally significant in
the largest size quintile. In terms of economic magnitude, institutional holdings have the
largest effect on leverage amongst medium-sized firms: those in quintiles 2, 3 and 4. We
find that the average effect on leverage of a (quintile-specific) one standard deviation in-
crease in institutional holdings varies between -0.5% for the largest firms, and -1.1% for

the firms in quintile 3. By allowing the relationship between leverage and institutional

6 Lemmon et al. (2008) note that while most coefficients remain significant in a leverage regression with firm
fixed effects, the magnitudes of the coefficients shrink considerably (Table V in their paper). We, however, do
not find such stark differences between coefficients in our specification with fixed effects and our specifica-
tion without. The difference between our findings and theirs stems from treatment of the error term. Lem-
mon et al. impose a first-order autoregressive structure on their error term, and we do not. We do, however,
test for serial correlation in the errors using a variant of the Durbin-Watson test derived for use with an un-
balanced panel (Bhargava, Franzini, and Narendranathan (1982)), and do not find conclusive evidence in fa-
vor of an autoregressive error structure.
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holdings to vary by firm size we explain a larger portion of the variation in leverage ratios,
increasing our adjusted R? from 32.3% to 35.0% without a firm fixed effect, and from
63.9% to 64.6% with a fixed effect. Furthermore, our results compare favorably to similar
tests encountered in the literature, where adjusted R2s in the absence of a firm fixed effect
peak at around 30%.7

In unreported analysis, we re-estimate columns 1 through 3 after subjecting our de-
pendent variable TDA to a logit transformation. Since leverage is a proportion bounded be-
tween zero and one, the regressions in columns 1 through 3 might be misspecified, and
performing a logit transformation alleviates any concerns this may cause. Here, and
throughout the paper, our results are unchanged when using the transformed, unbounded
dependent variable. Consequently, in the remaining tables we report results only for our
bounded leverage and institutional holdings variables, as the coefficients on the independ-
ent variables have straightforward interpretations. Finally, although we cluster standard
errors at the firm level, we re-run the tests in columns 1 through 3 according to the tech-
nique outlined in Fama and MacBeth (1973). Our conclusions do not change.

One factor that may affect capital structure is market timing (Baker and Wurgler
(2002)). In addition, equity market timing may interact with institutional holdings as well.
For example, Alti and Sulaeman (2012) show that firms issue equity after high stock re-
turns only when institutional demand is strong. Their finding might imply that the relation-
ship we find between leverage and institutional holdings is not only because of the effect of
institutions on the frictions underlying capital structure models, but rather an artifact of
firms timing the market with equity issuances.

We control for this possibility in two ways. First, we include the Baker and Wurgler
(2002) external finance weighted average (EFWA) market-to-book ratio (defined in the
Appendix) in a regression mirroring the one in Column 1, and our result holds (not report-
ed). Second, to specifically address the findings of Alti and Sulaeman (2012), we include
lagged abnormal stock return (realized return relative to the CAPM prediction - defined in

the Appendix) on the right hand side of the estimation in Column 4. By controlling for ab-

7 In similar regressions, Lemmon et al. (2008) produce an adjusted R? of 30% with data from 1965 to 2003,
while Frank and Goyal (2009) produce adjusted R%s of 30%, 14%, 14%, and 21% for the 1970’s, 1980’s,
1990’s, and 2000 to 2003, respectively.
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normal stock return, we estimate the effect of institutional holdings on leverage outside of
the context studied in Alti and Sulaeman (2012), and we continue to find that institutional
holdings have a negative effect on leverage. In fact, the magnitude of the coefficient actual-
ly increases from -0.068 in Column 2 to -0.070 in Column 4, although the sample is slightly
smaller (lagged return requires two prior years of pricing data, as opposed to the one prior
year required by the variables in Column 2). Furthermore, if we restrict the sample to in-
clude only firms that did not have a large abnormal return in the prior year (e.g. if we in-
clude only firms with returns in the 25t to 75t percentile), our results hold. Based on the-
se results, we conclude that our findings are not a manifestation of firms timing the market
with equity issuances.

A primary motivation for this paper is that institutional investors affect the conflict
of interest between outside equity holders and managers. However, a second conflict ex-
ists between equity holders and debt holders (e.g., Jensen and Meckling (1976), Myers
(1977), and Diamond and He (2011)), and it is unclear whether institutional equity inves-
tors have an effect on this conflict. On one hand, greater information-gathering and effec-
tive monitoring by institutions reduces the opacity of firm’ assets. Indeed, Edmans (2009)
shows that blockholders attenuate managers’ myopic behavior, making bonds less risky,
while Jiang, Li and Shao (2010) find that when institutions are both equity holders and debt
holders, the cost of borrowing falls. On the other hand, greater alignment between manag-
ers and shareholders can lead to more managerial risk-taking and higher costs of debt
(Ortiz-Molina (2006)), particularly in the absence of takeover protections (Cremers, Nair,
and Wei (2007)).

In our empirical specifications we control for these potential effects in a variety of
different ways. Most broadly, we control for firms’ credit ratings to proxy for the effect of
institutional holdings on the cost of debt. In addition, we control for the level of managerial
equity holdings because Datta, Iskandar-Datta, and Raman (2005) show that managers are
more likely to make capital structure decisions in alignment with the preferences of out-
side equity holders if their own shareholdings are high. And finally, given that the conflict
of interest between shareholders and bondholders depends on the corporate governance
environment of a firm (Cremers et al. (2007)), we control for the Gompers, Ishii, Metrick

(2003) GIM Index and the number of analysts that cover each firm.
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We find that the effect of institutional holdings on leverage persists after controlling
for each of these measures. Controlling for credit ratings does not materially change any
result, and controlling for the GIM Index does not change our results and significantly re-
duces the sample size, so we only report the estimates after controlling for insider holdings
(column 5) and analyst coverage (column 6). We find that after controlling for insider
holdings the effect of institutional holdings on leverage remains negative and significant,
even in a regression with firm fixed effects. The coefficient of -0.044 is smaller in magni-
tude than the -0.068 found in column 2, but the samples are very different since
ExecuComp insider holdings data is only available after 1991, and only for S&P 1500 firms.
Overall, we find the effect of institutional holdings on leverage to be quite robust to the po-
tential effect of institutional holdings on the conflict of interest between equity holders and
debt holders.

Next, we examine the possibility that the relationship between institutional holdings
and leverage stems from important covariates of institutional holdings - analyst coverage
and equity liquidity - rather than from the holdings themselves. Chang, Dasgputa, and Hil-
ary (2006) find that firms with more analyst coverage have lower target debt ratios, and
that firms with less analyst coverage are less likely to issue equity and more likely to time
the market when they do issue. Furthermore, Hennessey and Whited (2005) show that
leverage is persistent and negatively correlated with lagged liquidity.

To account for the correlation between institutional holdings and analyst coverage,
we follow Chang et al. (2006) and use data from [/B/E/S to define Analyst Coverage as the
maximum number of analysts who make annual earnings forecasts in any month during the
twelve months prior to fiscal year end, while assuming that firms not covered by I/B/E/S
have no analyst coverage. And to account for equity liquidity we include the Amihud
(2002) illiquidity measure (defined in the Appendix). We find that institutional holdings
remain a significant determinant of leverage after controlling for the negative relationship
between analyst coverage and leverage (column 6), and that the relationship is robust to
the inclusion of Amihud’s liquidity measure (unreported).

To further extend our analysis, we modify our definition of leverage to include oft-
balance-sheet (OBS) operating leases in column 7. Franzen et al. (2009) provide evidence

of a dramatic increase in the use of OBS operating leases over the last past decades, advo-
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cating that a more complete measure of leverage would include OBS leases on both sides of
the balance sheet. Furthermore, Rampini and Viswanathan (2010) and Eisfeldt and
Rampini (2009) suggest, respectively, that leasing increases firms’ debt capacity because
“leasing tangible assets requires less net worth per unit of capital” and “repossession of a
leased asset is easier than foreclosure on the collateral of a secured loan.” As such, operat-
ing leases may play a role in the relation between institutional holdings and leverage.

As per Franzen et al. (2009) and Graham et al. (1998), we calculate leases as the
capitalized value of non-cancellable OBS operating leases, and incorporate that value into
both total assets and total debt. We find that while the relation between holdings and lev-
erage becomes slightly less negative in each size quintile (e.g. from -0.060 for firms in the
third size quintile in column 3 to -0.050 for the same firms in column 7), our results are ro-
bust to the inclusion of OBS leases.? In fact, our adjusted R?s increase significantly when we
include leases. Without leases, the specification in column 1 yields an adjusted R? of 32.3%,
but when we add OBS leases into debt and assets the adjusted R? increases to 37.1% (not
reported). Similarly, comparing columns 3 and 7, we see the adjusted R? increase from
64.6% to 69.0% when leases are included.

Finally, prior literature suggests that the relation between institutions and frictions
such as agency costs and asymmetric information may differ by institution type or invest-
ment horizon (Chang et al. (2007)), although it is not clear a priori how this should affect
firms’ leverage in the aggregate. To examine whether the relationship between institution-
al holdings and leverage differs by these institutional characteristics we utilize type and
horizon classifications as calculated and provided by Brian Bushee on his website. While
we do not report the results of these tests, we find that the relation between institutional
holdings and leverage does not particularly vary by institution type. Investment advisers
(mutual funds, hedge funds, etc.) have the strongest effect, and the largest holdings, but
pension funds, insurance companies, and banks all have a negative and significant effect as
well. University and foundation endowments, as well as “miscellaneous” institutions, have

an insignificant effect. As for investment horizon, we find that long-term investors (“dedi-

8 The sample in column 6 is different from that in column 3, so we cannot directly compare coefficients. How-
ever, when we re-run the TDA regressions using the TDLA sample, the Hold coefficients in the TDA regres-
sions are still meaningfully larger than the Hold coefficients in the TDLA regressions.

9 http://acct3.wharton.upenn.edu/faculty/bushee/
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cated” institutions) and quasi-indexers have a negative and significant effect on leverage,
while short-term investors (“transient” institutions) have a negative effect that is only sig-
nificant in a regression with firm fixed effects. Quasi-indexers have the largest effect, and
also have the largest holdings.

So far we have controlled for differences in firm characteristics by including lagged
levels of important variables in our regressions, and have alleviated concerns over omitted
variables by including firm fixed effects. Estimating the effect of changes in institutional
holdings on changes in leverage is another way to control for unobserved heterogeneity
and omitted variables, but also allows us to estimate the effect of holdings on leverage
while controlling for lagged changes in leverage. To this end, Table III presents the effects
of lagged changes in institutional holdings on changes in leverage. The output in column 1
shows that a change in institutional holdings results in a subsequent change in leverage to
the opposite direction. The coefficient of -0.014 is significant at the 1% level, even after
controlling for lagged changes in leverage.

The second column of Table III presents the effect of changes institutional holdings
on subsequent changes in leverage, with OBS leases added to both debt and assets. The
magnitude of the effect is over 50% larger than in the case without OBS leases, and the co-
efficient remains significant at the 1% level even after controlling for lagged changes in lev-
erage. As was the case in levels (Table II), the effect of changes in institutional holdings on
changes in leverage is robust to the inclusion of OBS leases.

Overall, our findings thus far lend support to the hypothesis that institutional hold-
ings and debt exist as partial substitutes, rather than complements, in the mitigation of
problems stemming from agency costs or information asymmetry. Firms in which institu-
tions have a strong presence tend toward low leverage, and firms in which institutions
strengthen their presence are associated with lower leverage. What’s more, our results in
Tables II and III suggest that the relationship may be of a causal nature rather than simply
an association, as we find that firms decrease (increase) their leverage in response to in-

creases (decreases) in institutional holdings. We test this in detail later in the paper.

B. The effect of leverage on institutional holdings
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While most capital structure theories implicitly suggest causality from institutions
to firms’ leverage, one can think of scenarios, not inconsistent with these theories, in which
causality would go in the reverse direction. In fact, several recent papers show institution-
al investors to exhibit preferences over firm characteristics, establishing a precedent sug-
gesting that firms’ capital structure may influence institutional investors’ equity holding
decisions. In particular, institutions have shown preferences over firm characteristics such
as visibility, transaction costs, and volatility (Falkenstein (1996)), payout policy (Grinstein
and Michaely (2005); Desai and Jin (2011)), and corporate governance (Ferreira and Matos
(2008), and McCahery et al. (2010)). Furthermore, Del Guercio (1996) finds that institu-
tions tilt their portfolios toward “prudent” stocks, which in the context of this paper might
imply low-leverage firms.

To test the effect of leverage on institutional holdings we start with a level regres-
sion where the dependent variable is institutional holdings, measured at time t. The inde-
pendent variables, measured at time (¢t - 1), are leverage, log sales, beta, annual adjusted
return, total payout, market-to-book, a dividend payer dummy (equal to 1 in the event the
firm pays a dividend), and year dummy variables. Following Grinstein and Michaely
(2005), we select log sales and beta to account for risk, the market-to-book ratio to control
for growth opportunities and asymmetric information, and our two payout policy variables
because the authors find a relationship between dividend payers and holdings, as well as
between repurchase activity and institutional holdings. Table IV presents the effect of lev-
erage on institutional holdings in Panel A, and the effect of changes in leverage on changes
in institutional holdings in Panel B.

In Panel A we find that, on average, institutions have higher holdings in low-
leverage firms than in high-leverage firms. Without a firm fixed effect (column 1), the re-
sult is significant and suggests that a one standard deviation increase in lagged leverage is
associated with a 2.5% decrease in institutional holdings, a figure corresponding to 10% of
the average full-period institutional holdings (24%). With a firm fixed effect (column 2),
the effect abates by around 30%, although it remains significant. In addition, we verify that
our results are robust to the inclusion of OBS operating leases into our definition of lever-

age, are not driven by a time trend (we repeat our tests for several subperiods), and are not
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due to the possible misspecification of institutional holdings (we re-run the tests after sub-
jecting Hold to a logit transformation).

As an alternative to a fixed effects regression, we test the relation between institu-
tional holdings and leverage in first differences rather than in levels, and include lagged
changes in institutional holdings as a control. The results are reported in Panel B. We find
that, on average, institutional holdings decrease after firms increase their leverage, regard-
less if leverage is calculated with or without OBS operating leases (we do not report the
test that includes OBS leases). Even after controlling for the lagged change in institutional

holdings, the ATDA coefficient of -0.037 is significant at the 1% level.

C. Addressing the issue of endogeneity

So far we have found that institutional holdings negatively affect leverage, and that
leverage negatively affects institutional holdings. While regressions on lagged, differenced
variables are an important step toward addressing the issue of endogeneity, they do not
solve the issue. In this subsection we employ three techniques to remove the potential
feedback effect of leverage on holdings: two separate instrumental variables (IV) ap-
proaches and a semi-natural experiment. Our first [V approach is a dynamic panel estima-
tion similar to the one developed by Holtz-Eakin, Newey, and Rosen (1988) and Arellano
and Bond (1991), while our second IV approach is a classical two-stage least squares esti-
mation using mutual fund flow induced trading as an instrument for firm-specific institu-
tional holdings. Finally, our third approach is a semi-natural experiment in which addition

to the S&P 500 Index provides an exogenous shock to institutional holdings.

C.1. Difference GMM
The Arellano and Bond (1991) “difference” generalized method of moments estima-
tor fits linear models with one dynamic variable and additional controls on short, wide N x
T panels. It is designed to handle fixed effects and endogeneity of regressors by using past
values of endogenous variables to instrument for current changes in those variables. The
procedure avoids dynamic panel bias (Nickell (1981)), and deals with potential biases

caused by the correlation of institutional holdings and leverage over time.
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We run two separate estimations, one with leverage as the dependent, dynamic var-
iable, and one with changes in institutional holdings as the dependent, dynamic variable.

The models are specified as follows:

Leverage, = aLeverage;;  + BInstHoIdingsl.,t_1 + x;,t_le + &

InstHoldings, = yInstHoldings;, 1 + 6Leverage,, | + x;,t_l‘r + T, ()

¢ = Ui + Ve and 1wy = @; + wye

E[u;] = E[v;¢] = E[u;v;:] = 0 and E[¢;] = E[w;:] = E[@;w;] = 0

where i indexes the firm, t indexes time, x is a vector of controls, y; and ¢; are the firm fixed
effects, and vi and wi; are the idiosyncratic shocks, which are orthogonal to y; and ¢;, re-
spectively. The vector x can contain variables that are endogenous, predetermined, and
exogenous, as well as deeper lags of the dependent, dynamic variable. The estimation is a
two-step procedure: first, variables are differenced to remove firm fixed effects, and se-
cond, a GMM estimator instruments endogenous variables with their available lags in lev-
els.

Table V presents the estimates from our Arellano-Bond estimations with leverage as
the dependent, dynamic variable in Panel A, and institutional holdings as the dependent,
dynamic variable in Panel B. In both panels, the internal instruments begin at the third lag
to avoid problems stemming from autocorrelated error terms, and we collapse our instru-
ment matrices to eliminate problems associated with excessive instruments.

The results in Panel A show a strong, negative effect of institutional holdings on lev-
erage. The coefficient on Hold is significant at the 1% level (column 1), even after control-
ling for other important determinants of leverage, autocorrelation in institutional holdings
and leverage, time varying idiosyncratic shocks, and time trends. In addition, the result is
robust to the inclusion of OBS operating leases into our definition of leverage (not reported
in the table).

In the specification estimated in column 2, we substitute Hold5, the holdings of the
five largest institutional investors, for total holdings (Hold). The result is again significant

and is even stronger than the one presented in column 1, with the absolute magnitude of
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the coefficient increasing from -0.148 to -0.183. Because we are testing a causal relation-
ship, it makes intuitive sense that the top five institutional investors have a more signifi-
cant impact on leverage than all institutions combined, as they likely have the highest in-
centives to monitor, collect information, and engage in activism.

We test the strength of our instruments with the procedure outlined in Stock and
Yogo (2005) and return a Kleibergen-Paap F-statistic of 68.0, which exceeds all Stock and
Yogo (2005) instrumental variable critical values for weak identification. Both specifica-
tions presented in Panel A pass the Arellano-Bond test for second (third) order autocorre-
lation in levels (differences). In sum, our instruments pass tests for both instrument validi-
ty and strength. Finally, while the specification presented in column 1 fails the Hansen test
for joint validity of the full instrument set, the J-test, the specification in column 2 using
top-5 holdings passes easily.

Panel B, however, tells a different story. While our previous regression tests in lev-
els and in differences show leverage to have a negative effect on institutional holdings, this
effect disappears once we remove the effect of holdings on leverage. With the institutional
holdings as the dependent, dynamic variable in column 1, the coefficient on TDA is, at -
0.012, insignificantly different from zero. Similarly, after substituting top-5 institutional
holdings for total holdings, we find in column 2 that the effect of leverage is still insignifi-
cant. Both specifications pass the Hansen J-test, suggesting the validity of the full set of in-
struments, as well as the Stock and Yogo tests for instrument weakness.10

All told, the results in Table V suggest that after removing the endogenous compo-
nents of the relationship between institutional holdings and leverage, institutions affect
firms’ leverage through their holdings, but changes in leverage do not lead institutions to

alter their holdings.

C.2. Two-Stage Least Squares
Next, we estimate the extent to which institutional holdings affect capital structure

using an instrumental variable and linear two-stage least squares. To remove the potential

10 In an alternative specification to Panel B, column 1, we restrict our instrument matrix to include only one
lagged change in institutional holdings, and also incorporate our instrumental variable from the next section,
MFFlow, into the estimation. Leverage continues to have an insignificant effect on institutional holdings.
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feedback effect of leverage on institutional holdings we need an instrument for institutional
holdings that is unrelated to the unobserved factors that affect firms’ financial leverage.
Our instrument, implied trades induced by mutual fund outflows (MFFlow), is borrowed
from Edmans, Goldstein, and Jiang (2011).11

The idea behind the instrument is that outflows by mutual fund investors lead to
changes in mutual fund portfolio holdings, as the funds must sell a portion of their holdings
to repay investors who wish to redeem their investment. If, however, in response to inves-
tor outflows, mutual funds trade based on information related to firms’ capital structures,
actual trades may not be a valid instrument for institutional holdings. To alleviate this con-
cern, we use implied trades constructed from investor flows and previously disclosed port-
folio holdings. Implied trades are likely to satisfy the exclusion restriction because mutual
fund investors’ decisions to accumulate or divest shares in a fund are unrelated to the capi-
tal structure policies of the individual firms held by the fund. After all, if the investors
cared to, they could trade the stocks of the individual firms rather than trade mutual fund
shares. Thus, implied trades constructed using mutual fund flows will lead to changes in
institutional holdings that may affect capital structure, but that are not motivated by it.

One potential concern with using fund flow induced trading as an instrument for in-
stitutional holdings is that the price pressure resulting from excessive fund flows may lead
firms to time the market with debt and equity issuances, thus creating a spurious relation-
ship between institutional holdings and leverage. Gao and Lou (2011) investigate this issue
and find some support for market timing considerations, predominately in firms more fi-
nancially constrained. The magnitude of the effect they find, however, is very small. Specif-
ically, Gao and Lou find that a one standard deviation increase in flow induced price pres-
sure is associated with a decrease in the subsequent debt to equity ratio of approximately
5.6 basis points. We, on the other hand, find in Table II that a one standard deviation in-
crease in institutional holdings is associated with a 228 basis point decrease in leverage,
and if we run the regression using the debt to equity ratio in place of leverage, we find the
negative association to be greater than 1,100 basis points. With the economic effect of in-

stitutional holdings on capital structure to be nearly 200 times larger than the economic

11 Edmans et al. (2011) study the impact of stock prices on takeover probabilities, and note that price may be
endogenous, necessitating an instrumental variables approach.
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effect of flow induced price pressure, the concern that market timing considerations gener-
ate a spurious relationship between institutional holdings and leverage appears to be mi-
nor.

The instrument we use, MFFlow, is the firm-specific annual dollar change in holdings
implied by mutual fund investor outflows and previously disclosed mutual fund holdings.

Specifically, for firm i in quarter ¢,

" Fj . X SHARES, j;_1 X PRC;1_;

MEFlow,, = ) ,
e L TA;, 1 xVOL,, (2)
]:

where Fj; is the total outflow experienced by fund j in quarter ¢, TA;..1 is fund j's total assets
at the end of the previous quarter, SHARES;;: x PRC;:1 is the dollar value of fund j’s holdings
of stock i, and VOL;; is the total dollar trading volume of stock i in quarter t. The summation
is over funds j for which quarterly investor outflows equal or exceed 5% of fund j’s total
assets (i.e. -Fj¢/TAjt1 2 5%). Edmans et al. (2011) argue that the impact of outflow on pric-
es will depend on a stock’s liquidity, and as such scale MFFlow by trading volume. Although
this concern is less relevant for our paper, we proceed in kind. Finally, to complete the cal-
culation, we sum MFFlow across the four quarters in a given calendar year.

Table VI presents the effect of institutional holdings on leverage, estimated via two-
stage least squares.!? We find that after removing the feedback effect of leverage on insti-
tutional holdings, the effect of holdings on leverage increases substantially. Our results
show that a one standard deviation increase in institutional holdings leads to a statistically
and economically significant decrease in leverage of 8.0%, as compared to 2.9% without
instrumentation (column 1, Table II). The result is supported by a first stage F-statistic of
358.21, which his easily large enough to reject the hypothesis that the instrument is weak
(Stock and Yogo (2005)).

12 Due to data constraints, the sample in Table VI differs slightly from that in Table II. MFFlow, obtained from
Alex Edmans’s website, is calculated annually between 1980 and 2007, inclusive, and as such, 2008 and 2009
are excluded from the tests in Table VII. Repeating column 1 in Table III using this sample, however, yields a
very similar coefficient for institutional holdings of -0.080.
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C.3. S&P 500 Index Inclusion

As our final method of controlling for the potential feedback effect of leverage on in-
stitutional holdings, we conduct a semi-natural experiment that utilizes the exogenous
shock to institutional holdings associated with the inclusion of a firm into the S&P 500 In-
dex (Pruitt and Wei (1989)). Aghion, Van Reenen, and Zingales (2008), who also use addi-
tion to the S&P 500 Index as an instrument for institutional holdings, mention three
sources for this increase: index funds, non-indexers that benchmark against the Index, and
institutions appealing to the implied endorsement of broad indexing to satisfy prudent man
restrictions.

S&P 500 inclusion is a valid instrument for institutional holdings because it is con-
sidered by Standard and Poor’s to be an information-free event. When a change is made to
an S&P equity index, Standard & Poor’s states in its press release that “company additions
to and deletions from an S&P equity index do not in any way reflect an opinion on the in-
vestment merits of the company.” Furthermore, Neubert (1985) describes the criteria for
S&P 500 selection to be: “size, industry classification, capitalization, trading vol-
ume/turnover, emerging companies/industries, and responsiveness of the movements of
stock price to changes in industry affairs,” all of which are public information already fac-
tored into firm valuations and metrics.

As with mutual fund flow induced trading, market timing considerations can poten-
tially render S&P 500 inclusion an invalid instrument. That is, as Standard & Poor’s aims to
construct an index that is both representative and stable, it often chooses large firms with
good past performance. Given this, firms that are added to the index often experience large
stock returns in the quarters preceding inclusion. It could be the case, then, that firms take
advantage of the large returns and issue equity while stock prices are high, in turn lowering
leverage and creating a spurious negative relationship between institutional holdings and
leverage. In fact, Alti and Sulaeman (2012) find that firms time the market to issue equity
only when they have both a favorable stock price and high institutional demand for their
shares.

While we are unable to completely eliminate this possibility, we employ a propensi-
ty score matching technique (Rosenbaum and Rubin (1983, 1985), and Heckman, Ichimura,
and Todd (1997)) in which we match each firm that enters the S&P 500 to a control firm
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with the closest propensity score based on the cumulative CAPM-adjusted stock return for
the quarter before inclusion and the quarter of addition. We also match on size, market-to-
book, leverage, institutional holdings, asset growth, and liquidity, and we force matches to
be in the same industry at the same time period (year-quarter).

For our S&P 500 natural experiment, we use quarterly data from Compustat, and
count 526 first-time additions to the Index between 1979 and 2009 (excluding financial
firms and utilities). As we require non-missing leverage for four quarters after addition, we
lose 75 observations of the 526 (including 24 from firms that were added in 2009 - the fi-
nal year in our sample). Furthermore, since we match on lagged return, we require two
quarters of non-missing prices prior to addition, decreasing our sample by the 8 firms that
were added in the first two quarters of 1979 - the first year in our sample. Finally, we lose
28 observations due to missing data required for our matching procedure (in particular,
the components of Amihud’s illiquidity measure), leaving us with 415 S&P 500 additions
between the third quarter of 1979 and 2008.

To be eligible for the control group we require that a firm has never been in the S&P
500 Index, that it has been dropped from the Index at least one year prior to becoming a
match, or that it has been in the Index for at least one year before becoming a match. Ex-
cluding firms in the S&P 500 from the control group would make finding appropriate
matches more difficult, but it would also make it easier to generate results in a difference-
in-difference framework. Because finding quality matches is important, we include S&P
500 firms in the control group and in doing so subject ourselves to a difficult testing envi-
ronment. This matching procedure yields a control group in which 209 firms are members
of the S&P 500 Index, and 206 firms are not. However, in an alternate procedure, we force
all matches to be members of the S&P 500 Index to control for a possible S&P 500 fixed ef-
fect, and our results hold. With our treatment and control samples now constructed, we
conduct both a difference-in-difference paired t-test and a difference-in-difference regres-
sion test. The results are presented in Table VII.

Panel A of Table VII presents summary statistics one quarter before S&P 500 addi-
tion for both the treatment and control groups. The groups are very similar. We see that
the treatment group is slightly larger in terms of market capitalization and total assets, alt-

hough the groups have equal market-to-book ratios. Furthermore, the treatment group has
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marginally higher institutional holdings and leverage before addition to the Index. While
not reported, we find that between the quarter before addition and the quarter of addition,
institutional holdings increase by 3.4%, on average, for the treated firms, and only 0.6%, on
average, for the control firms. The difference between these changes is significantly differ-
ent from zero. Importantly, the cumulative abnormal return in the quarter prior to addi-
tion and the quarter of addition is actually higher for the control group than for the treat-
ment group, helping to assuage concerns that the leverage decrease we find stems from the
market timing considerations studied in Alti and Sulaeman (2012).

In Panel B we present the results of a difference-in-difference paired t-test. We
compare the mean difference in leverage between the treatment and control groups in the
quarter prior to addition to the mean difference one year after addition, which should pro-
vide firms with enough time to alter their capital structure policies in response to the in-
crease in institutional holdings caused by S&P 500 addition. We find that the mean differ-
ence between treatment and control groups shrinks by (a statistically significant) 0.015,
from 0.017 before addition to 0.002 after addition. The mean difference produces a t-
statistic of -2.061, indicating a change in leverage stemming from the increase in institu-
tional holdings that results from index inclusion.13

Finally, in Panel C we present the results of our regression analysis. For this test we
create two new dummy variables, one indicating whether the firm joins the S&P 500
(Treatment = 1 in this case), and the other indicating whether the time period is before or
after inclusion (Post = 1 after inclusion, for both the treatment firms and the matched sam-
ple). The difference-in-difference estimator of interest is the interaction of these two
dummy variables, Treatment*Post. In order to isolate the effect of S&P 500 addition, we
restrict our sample to the period one year before inclusion to one year after inclusion (9
quarters per firm) for both the treatment and control groups. In the regression we control
for the determinants of leverage used in Table II, as well as lagged and contemporaneous

adjusted return and (Amihud’s) illiquidity to mitigate concerns related to market timing.

13 To further ensure that the differential change in leverage between the treatment and control group is in-
deed due to the inclusion into the S&P 500, we use the following placebo test: We look back two years before
addition to the S&P 500, and repeat our difference-in-difference paired t-test from Panel B (using the same
firms in the treatment and control groups). We find the mean difference in leverage (and institutional hold-
ings) between the treatment and control groups before and after this particular quarter to be indistinguisha-
ble from zero.
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We find the effect of Treatment*Post on leverage to be negative and significant, with
a coefficient of -0.015 and t-statistic of -2.00. The result complements our findings in Panel
B, and points to a significant difference in the change in leverage between the treatment
and control groups after index inclusion, even after controlling for other known determi-
nants of leverage and market timing forces. The 1.5% change in leverage is economically, as
well as statistically significant, as it represents 7.7% of the average treatment firms’ pre-
event leverage (19.4%), and is already being measured above-and-beyond the “natural”
change in leverage in the control firms.

Taken together, we have presented three different tests: Arellano-Bond, 2SLS, and a
semi-natural experiment using inclusion to the S&P 500 Index. Those tests differ dramati-
cally in their sample size, and the nature of the tests themselves differs across experiments.
Nonetheless, all the three tests support the same conclusion: institutional holdings have a
causal negative influence on capital structure. In addition, our dynamic panel results sug-
gest that institutions do not unequivocally change their holdings in response to changes in
leverage. We interpret this as evidence that institutions carry out activities that either di-
rectly or indirectly mitigate agency or informational frictions regardless of the existing in-
ternal mechanisms for doing do. Institutions monitor, for example, for their own purposes,
and do not decrease their investment in a firm just because the firm increases its leverage
and hence further bonds managerial activities. It is up to firms, then, to decrease costly in-
ternal investor protection mechanisms when large institutional investors provide an alter-

native external investor protection mechanism.

D. Agency Costs, Asymmetric Information, or Taxes?

We posited that institutional investors may have an effect on firms’ capital structure
because they are uniquely qualified to interact with frictions that, at least in part, deter-
mine firms’ leverage ratios. Our results thus far support both agency and asymmetric in-
formation models that predict changes in institutional holdings will results in opposite
changes in leverage. This evidence, however, is also consistent with tax considerations be-
cause of the relative tax advantage enjoyed by institutional investors over individual inves-

tors on equity income. In this section, we try to shed some light on the relative importance
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of these frictions (asymmetric information, agency, and relative taxation) for the negative
relation between institutional holdings and leverage.

To this end, we identify firms likely to face high levels of agency costs and firms like-
ly to suffer from high degrees of information asymmetry. We then compare the effect of
institutional holdings on leverage between the groups. Firms particularly prone to high
agency costs are, in general, large, profitable firms, with few growth opportunities relative
to their cash holdings. On the other hand, firms commonly prone to information asym-
metry problems are generally small, young, cash-strapped firms with relatively many
growth opportunities.

We sort firms annually into market cap quintiles and market-to-book quintiles, as
the market-to-book ratio proxies for growth opportunities. We then classify “Small” firms
as firms in market cap quintiles 1 and 2, and “Large” firms as firms in market cap quintiles
4 and 5. Similarly, we classify “Low” growth opportunity firms as firms in market-to-book
quintiles 1 and 2, and “High” growth opportunity firms as firms in market-to-book quintiles
4 and 5. Using these classifications, we define agency firms as firms in both the “Large” and
“Low” categories, and asymmetric information firms as firms in both the “Small” and “High”
categories. Separating firms in this manner allows us to test whether the relationship be-
tween institutional holdings and leverage is driven by one friction in particular.

Panel A of Table VIII reports the results of this test. While we find institutional hold-
ings to be a negative and significant determinant of leverage for both types of firms, the re-
lation is considerably stronger for asymmetric information firms (column 1). The coeffi-
cients of -0.147 and -0.050 for asymmetric information and agency firms, respectively, rep-
resent changes of -2.1% and -1.4% relative to a one standard deviation increase in lagged
institutional holdings. To give those numbers some perspective, 2.1% represents 9.0% of
average leverage for asymmetric information firms (23.3%), while 1.2% represents 5.1%
of average leverage for agency firms (27.4%).

The specifications in columns 1 and 2 include a firm fixed effect, and the results are
robust to alternate definitions of Large-Low and Small-High, as well as to alternate catego-
rizations in which we replace Small/Large with a “cash cow” indicator (not reported in the

table). Following Brav et al. (2005), we define cash cow firms as profitable firms with a
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strong credit rating (A or better) and a P/E ratio lower than the median P/E ratio among
profitable firms with a strong credit rating.

Next, we extend this analysis by estimating the effect of holdings on leverage in a
dynamic panel separately for agency and asymmetric information firms. The results in col-
umns 3 and 4 support and extend those in columns 1 and 2. That is, in a dynamic panel,
institutional holdings only affect firms prone to asymmetric information problems (column
3), as the effect of institutional holdings on leverage is negative but insignificant for firms
prone to agency costs (column 4). For robustness, we also run the specifications in col-
umns 1 and 2 in first-differences, and alternatively combine the tests into one regression
with a dummy variable designating agency or asymmetric information firms, and obtain
complementary results (not reported in the table).

The results in Panel A suggest that information asymmetry is the dominant friction
behind the negative relationship between institutional holdings and leverage. The tax ad-
vantage of institutional investors, however, implies a relationship in the same direction.
Consequently, we employ a semi-natural experiment to address whether tax considera-
tions play a role in the relationship between institutional holdings and leverage. Specifical-
ly, we test whether the tax advantage over equity income for institutional investors com-
pared to individual investors drives the negative relation between institutional holdings
and leverage. The Jobs and Growth Tax Relief Reconciliation Act of 2003 dramatically low-
ered the tax rate on equity income for individual investors, and diminished the relative tax
advantage enjoyed by institutional investors. If tax considerations are the driving force be-
hind our results thus far, we should see a weaker effect of institutional holdings on leverage
after 2003 than before.

To test this hypothesis we restrict our sample to the years 2000 to 2006, excluding
2003, and construct two new institutional holdings variables, Hold_00-02 and Hold_04-06,
to test the relationship between institutional holdings and leverage pre- and post-tax
break. The results of this test are reported in Panel B. Both coefficients are negative and
significant, -0.077 for the pre-2003 period and -0.086 for the post-2003 period, and an F-
test with a p-value of 0.401 reveals that they are insignificantly different from one another.
The results in Panel B suggest that tax considerations are not behind the negative relation-

ship between institutional holdings and leverage. In unreported analysis, we re-run the
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test in Panel B using first differences as opposed to levels, and we confirm that we cannot
reject the equality of the coefficients before and after the 2003 tax breaks were introduced.

Furthermore, the result is robust to the inclusion of leases into the definition of leverage.

E. How do firms change their leverage?

We have established that changes in institutional ownership negatively affect lever-
age ratios. Next, we investigate the nature of this process. That is, how do firms change
their capital structure in response to, say, an increase in institutional ownership? Is it done
by issuing more equity, repurchasing fewer shares, or by decreasing net debt? We examine
the relation in terms of the probability of an issuance as well as the size of issuances.

We define equity issuance and debt issuance in accordance with Fama and French
(2005) and Lemmon et al. (2008), among others. Equity issuance (% Change Equity) is the
product of the split-adjusted change in shares outstanding and the split-adjusted average
stock price, normalized by total assets at time (¢t - 1). Consequentially, a firm is an equity
issuer (Equity Issue = 1) if % Change Equity > 1%, and an equity repurchaser (Equity Repo =
1) if % Change Equity < -1%. Similarly, debt issuance (% Change Debt) is the change in total
debt (long-term + short-term) normalized by total assets at time (¢t - 1). Finally, the net
change in capital structure (% Change Net Debt) is simply % Change Debt - % Change Equi-
ty, and a firm is a net debt issuer (Net Debt Issue = 1) if % Change Net Debt > 0.

To test the effect of institutional holdings on issuance decisions, we run logistic re-
gressions separately for equity issuances, equity repurchases, and net debt issuances, with
lagged changes in institutional holdings as our primary independent variable. In these
tests we include the control variables, in first differences, from Table 1V, as well as lagged
annual adjusted return and beta to capture possible market timing effects. The results of
our logistic regressions are presented in the first three columns of Table IX.

We find that an increase in institutional holdings is associated with a higher proba-
bility of a firm being an equity issuer in the following year (column 1), and a lower proba-
bility of a firm being an equity repurchaser in the following year (column 2). Both results
are statistically significant at the 1% level after clustering standard errors by firm. The
logit coefficient of 1.409 in column 1 implies that a one standard deviation increase in the

change in institutional holdings is associated with a 14.8% increase in the odds of a firm
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being an equity issuer in the following year. In terms of probabilities, nearly 39% of the
firm-year observations in column 1 have equity issuances. Thus, increasing the odds of eq-
uity issuance by 14.8% translates to a 3.3% increase in the probability of the average firm
in our sample being a net equity issuer. Similarly, the logit coefficient of -0.368 in column 2
implies that a one standard deviation increase in the change in institutional holding leads
to a 0.4% decrease in the probability of the average firm in our sample being an equity re-
purchaser during the following year. Our results complement those of Chang, Chen, and
Dasgupta (2011), who report that the likelihood of equity issuances increases with the per-
centage of shares held by short-term institutional investors.

Column 3 presents the effect of changes in institutional holdings on the probability
of a firm changing its capital structure by issuing more debt than equity in a given year (Net
Debt Issue = 1). 40% of the firm-years in our sample experience a net change in capital
structure in this direction. In column 3 we find that an increase in institutional holdings
leads to a lower probability of a firm issuing more debt than equity. Specifically, the coeffi-
cient of -0.353 suggests that a one standard deviation increase in the change of institutional
holdings leads to a 0.8% decrease in the probability of the average firm changing its capital
structure by issuing debt above and beyond its equity issuances.

For robustness, we redefine equity issuances using a 5% cutoff rather than a 1%
cutoff in order to exclude minor fluctuations due to stock option plans, conversion of
bonds, etc. Although these results are not reported, we find an even larger effect of institu-
tional holdings on equity issuances and repurchases, and the effect remains statistically
significant. In addition, we re-estimate the regressions in columns 1 through 3 using top-5
institutional holdings rather than aggregate holdings, and our results are unchanged. Fi-
nally, we estimate an alternate specification in which we define equity issuance using a
deal-based dummy variable constructed using issuance data from SDC, and our results are
qualitatively unchanged.

Next, we examine the effect of changes in institutional holdings on the size of equity
and net debt issuances (columns 4 and 5, respectively). There is no column specifically for
repurchases because the dependent variables in this panel are simply net changes, and as
such can be positive or negative.) Column 4 compliments our findings in column 1, as we

find that changes in institutional holdings are related not only to the probability of an equi-
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ty issuance, but also to the size of equity issuances as a percentage of total assets. The coef-
ficient of 0.061 is significant at the 1% level.

While we test the effect of changes in institutional holdings on changes in leverage
in Table II (and find a negative relation), the tests in Table IX are different. Here, we fix the
denominator (total assets) and look explicitly at changes in equity and net debt outstanding
rather than at the change in the leverage ratio. Whereas before our tests allowed us to see
whether or not firms change their leverage in response to changes in institutional holdings,
the tests in Table IX allow us to see how firms change their leverage. Thus, in column 5 we
estimate the impact of a change in institutional holdings on the net change in capital struc-
ture (% Change Debt - % Change Equity). We find institutional holdings to be strongly neg-
atively related to our measure of net debt issuance, indicating that when firms decrease
their leverage in response to an increase in institutional holdings, they do so primarily by
issuing equity rather than by decreasing debt.

We also find that increases and decreases in institutional holdings have symmetric
effects on equity and net debt issuances. For example, our results indicate that firms both
decrease their net debt issuances after an increase in institutional holdings, and increase
their net debt issuances after a decrease in institutional holdings. (These results are not
tabulated).

In sum, in this section we show that changes in institutional holdings have a positive
and significant effect on the probability and size of subsequent equity issuances, both in
gross terms and net of debt issuances. However, in unreported results, we also examine
whether changes in debt or equity issuances in year t affect institutional holding in year
t+1. We find no evidence that institutional holdings are affected by changes in equity, debt,
or net debt, reinforcing the direction of causality from institutions to firms as far as capital

structure is concerned.

IV. Conclusion
In this paper we analyze whether institutional holdings influence capital structure
decisions, and whether firms’ financial leverage affects institutional investors’ decisions to
hold their equity. Theories of capital structure imply that firms choose their leverage in

response to market frictions such as agency costs and asymmetric information. Meanwhile,
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institutional monitoring and information-gathering affect firms’ agency costs and infor-
mation environment, opening channels through which institutions may influence firms’
choices of leverage. In the agency framework, institutional investors serve as an external
disciplinary mechanism for management, lessening the need for internal disciplinary
mechanisms such as debt. In the asymmetric information framework, institutional inves-
tors decrease information asymmetry and reduce the adverse selection costs of equity,
serving to decrease the amount of debt needed for signaling equilibriums, and to lower the
cost of equity relative to debt.

We find a negative relationship between leverage and institutional holdings. That is,
firms with a large percentage of their shares held by institutions, on average, have relative-
ly low leverage ratios. We also find that changes in institutional holdings are associated
with changes in leverage in the opposite direction (and vice versa). To establish causality,
we use three techniques to adjust for the endogenous components of the relationship be-
tween institutional holdings and leverage. In an Arellano-Bond dynamic panel estimation
that utilizes internal instruments (lagged levels) for both changes in leverage and changes
in holdings, we find that an increase in institutional holdings leads to a decrease in lever-
age, but that a change in leverage does not lead to a change in holdings. In a complemen-
tary test using two-stage least squares and implied trades induced by mutual fund outflows
as an instrument for institutional holdings (Edmans et al. (2011)), we isolate the effect of
institutional holdings on leverage ratios and again find a significantly negative relationship.
Finally, we confirm the negative effect of holdings on leverage using the positive shock to
institutional holdings that results from S&P 500 Index inclusion as treatment in a semi-
natural experiment. While the techniques are different, and the sample sizes vary dramati-
cally across experiments, the results consistently suggest that institutional holdings nega-
tively affect firms’ financial leverage, but that firms’ leverage does not unequivocally affect
institutional holdings.

With tests that allow us to characterize how firms lower their leverage in response
to changes in institutional investment, we find that as institutional holdings increase, firms
become more likely to issue equity, while the probability of debt issuance is unchanged.
Furthermore, we find that the size of equity issuances are related to changes in institution-

al holdings, both in gross terms and net of debt issuances, suggesting that in response to
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changes in institutional holdings, firms alter their capital structure predominantly through
equity issuances.

Our results are strongly supportive of capital structure theories that predict a sub-
stitutive relationship between leverage and institutional holdings. Using tests that differ-
entiate between firms prone to agency costs and firms prone to asymmetric information
problems, we provide evidence that institutions most strongly influence capital structure
through their effect on information asymmetry. Furthermore, the preferential tax treat-
ment of institutional investors as equity holders also suggests an increase in equity relative
to debt as institutional holdings increase. However, we find no evidence that tax considera-
tions play a role in this relationship.

Finally, our results suggest that significantly different motives underlie the interac-
tion between institutions and dividends (Grinstein and Michaely (2005)) and the interac-
tion between institutions and leverage (this paper). Grinstein and Michaely (2005) show
that institutions do not affect firms’ payout policies, but that changes in payout policies af-
fect institutional holdings. Moreover, they show that the interaction is most pronounced in
large firms and firms that are cash cows, consistent with the monitoring role of institutions.
We, on the other hand, find that institutions do affect leverage, but that changes in leverage
do not unambiguously affect institutional holdings. Furthermore, we find that the interac-
tion is most pronounced in small, growth firms, in line with the notion that institutional in-
vestors reduce asymmetric information, in turn inducing firms to reduce leverage. These
contrasting findings may, perhaps, point not only to different interactions between institu-
tional holdings and various financial policies, but also to differing roles played by dividends
and leverage in resolving asymmetric information and agency conflicts between manage-

ment and outside equity holders.
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Appendix
A. Variable Definitions
Leverage (TDA) is the ratio of total debt (DLTT+DLC) to assets (AT)
Leverage including leases (TDLA) is the ratio total debt (DLTT+DLC) plus the present value
of off balance sheet (OBS) non-cancelable operating leases (Oplease) to assets
(AT+Oplease). Oplease is calculated as:

5
Opl = RentExp. + Z MLF,
please = RentExp, Z, AT K"

where RentExpy is the current year rental expense (XRENT), MLP; is the minimum
lease payments for years t=1,...,.5 (MRC1, MRC2, MRC3, MRC4, MRC5), and Kj is the
cost of debt capital (set to 10% following Graham, Lemmon, and Schallhem (1998)).

Institutional holdings (Hold) is the ratio of total shares held by institutions to the total
number of shares outstanding (CSHO)

Institutional holdings, top-5 (Hold5) is the ratio of the total shares held by the institutional
investors with the five largest positions to the total number of shares outstanding
(CSHO)

Log of assets (Assets) is the natural logarithm of assets (AT)

Change in log assets (ChgAssets) is the annual change in log assets (AT)

Market cap (MktCap) is the price (PRCC_F) times the total number of shares outstanding
(CSHO)

Log of sales (Sales) is the natural logarithm of sales (SALE)

Profitability (Profit) is the ratio of operating income before depreciation (OIBDP) to assets
(AT)

Market-to-book ratio (MktBk) is the ratio of market value of assets (MVA) to book assets
(AT). MVA is the sum of the market value of equity (PRCC_F*CSHPRI) plus debt in
current liabilities (DLC) plus long-term debt (DLTT) plus preferred-liquidation val-
ue (PSTKL) minus deferred taxes and investment tax credit (TXDITC).

Capital expenditure (Capex) is the ratio of capital expenditure (CAPX) to assets (AT)

Tangibility (Tang) is the ratio of net property, plant, and equipment (PPENT) to assets (AT)

Intangible assets (Intang) is the ratio of intangibles (INTAN) to assets (AT)
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Collateral (Colltrl) is the ratio of inventory (INVT) plus net property, plant, and equipment
(PPENT) to assets (AT)

Dividend paying dummy (Dividend) is a dummy variable taking the value of one if common
dividends (DVC) is positive, and zero otherwise

Payout (Payout) is the ratio of common dividends (DVC) plus purchases of common and
preferred stock (PRSTKC) to assets (AT)

Loss making dummy (Losses) is a dummy variable taking the value of one if Profit is nega-
tive, and zero otherwise

Uniqueness dummy (Unique) is a dummy variable taking the value of one if the SIC code of
the firm is between 3400 and 4000, and zero otherwise

Cash cow (CashCow) is a dummy variable taking the value of one if a firm is profitable (Prof-
it > 0), has a credit rating of A or better (SPLTICRM between 2 and 8), and a P/E
lower than the median P/E among profitable firms with a credit rating of A or high-
er, and zero otherwise

Median industry leverage (Industry_TDA) is the median ratio of total debt to assets by indus-
try by year, with the 49 industries defined as per Fama and French

Initial firm leverage (Initial_TDA) is the first non-missing value of Leverage

Insider holdings (Hold_Insider) is the total percentage of shares owned by insiders, as per
Execucomp

Amihud’s Illiquidity is the monthly ratio of absolute stock return to its dollar volume, aver-
aged over the prior twelve months

“EFWA” Market-to-Book is defined as per Baker and Wurgler (2002) as:

t—1
es +dg

s * (MktBk)j,
Y o(er +dy) ( s

where summations begin at either the IPO year or the first year of Compustat data,
and e and d denote net equity (SSTK-PRSTKC) and net debt (DLTIS-DLTR+DLCCH)
issues

Equity issuance (% Change Equity) is the ratio of the split-adjusted change in shares out-
standing (CSHO; - CSHO:1*(AJEX:1/AJEX;)) times the split-adjusted average stock
price (PRCC_F:+ PRCC_F«1*(AJEX:/AJEX:1)) to end of year t-1 assets (AT)
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Equity issuer (Equity Issue) is a dummy variable taking the value of one if % Change Equity >
1.0%, and zero otherwise

Equity Repurchaser (Equity Repo) is a dummy variable taking the value of one if % Change
Equity < -1.0%, and zero otherwise

Debt issuance (% Change Debt) is ratio of the change in total debt (DLTT+DLC) from year t-
1 to year t to end of year t-1 assets (AT)

Net debt issuance (% Change Net Debt) is the % Change Debt - % Change Equity

Net debt issuer (Net Debt Issue) is a dummy variable taking the value of one if % Change Net
Debt > 0, and zero otherwise

Beta (Beta) is the annual CAPM beta of each firm, as reported in CRSP

Past abnormal return (AdjRet) is each firm’s annual return adjusted by the CAPM return us-
ing the firm’s beta, the 10-year Treasury bond yield, and the realized return on the

S&P 500 index
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Table I

Summary Statistics

This table reports simple means for a number of corporate finance. Market Cap is defined as Institutional
Holdings (Hold) is defined as total institutional holdings relative to total shares outstanding. Similarly, Top 5
institutional holdings is the percent of total shares outstanding held by the five largest institutional investors.
Leverage (TDA) is defined as total debt scaled by book assets. Log(Assets) (A4ssets) is the natural logarithm of
total assets. Market to Book (Mkt/Bk) is defined as the market value of assets scaled by the book value of as-
sets. Profitability (Profit) is defined as operating income before depreciation scaled by book assets.
Log(Sales) (Sales) is the natural logarithm of total sales. Capital Expenditures (Capex) is defined as capital
expenditure scaled by book assets. Intangible Assets (Intang) is defined as intangible assets scaled by book
assets. Tangibility (Tang) is defined as the tangible assets (net PP&E) scaled by book assets. Collateral
(Colltr]) is defined as total collateral (the sum of inventory and net property, plant, and equipment) scaled by
book assets. The sample consists of all U.S. incorporated firms, excluding financial firms and utilities, with a
positive market cap, positive assets, and non-missing total debt. Accounting data is obtained from the
Compustat-CRSP merged database, and institutional holdings data is obtained from Thomson-Reuters via 13F
SEC filings.

Full Sample Subsamples
Variable 1979 to 2009 1979 to 1994 1995 to 2009
Market Cap ($MM) 1,757.99 872.47 2,654.70
Institutional Holdings 0.29 0.19 0.40
Institutional Holdings, Top 5 0.15 0.11 0.20
Leverage 0.24 0.25 0.22
Log(Assets) 5.03 4.68 5.38
Market to Book 1.72 1.57 1.89
Profitability 0.04 0.07 0.02
Log(Sales) 4.95 4.70 5.20
Capital Expenditures 0.07 0.08 0.06
Intangible Assets 0.09 0.05 0.13
Tangibility 0.29 0.32 0.25
Collateral 0.44 0.51 0.38
Firm Years 130,202 65,510 64,692
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Table II

The Effect of Institutional Holdings on Leverage

This table reports estimates from panel regressions of leverage on institutional holdings. The dependent var-
iables are measured at the end of fiscal year ¢, and the independent variables, described in Table I and defined
in the Appendix, are measured at (t-1). TDLA is defined as total debt including off-balance-sheet operating
leases scaled by (total assets plus off-balance-sheet operating leases). Capl- Cap5 are annual market cap
quintile dummy variables corresponding to the smallest and largest firms, ascending. Industry_TDA is defined
as the annual median leverage per Fama-French industry group. [nitial TDA is defined as each firm’s first
non-missing leverage ratio. Dividend is a dummy variable equal to one if a firm pays a dividend and zero
otherwise. All specifications contain an intercept, and the following independent variables, omitted for brevi-
ty and defined in the Appendix: Intang, Payout, Unique, Losses, and ChgAssets. Columns 3 and 6 also contain
dummy variables Cap1 - Cap4. Column 4 includes annual stock return adjusted for the predicted CAPM re-
turn. Column 5 includes insider holdings (from ExecuComp) scaled by total shares outstanding, with and
without a fixed effect, respectively, and reflect data for S&P 1500 firms from 1992 to 2009. In column 6, Ana-
lyst Coverage is calculated using data from the [/B/E/S Historical Summary File as the maximum number of
analysts who make annual earnings forecasts in any month during the twelve months prior to fiscal year end,
while assuming that firms not covered by [/B/E/S have no analyst coverage. In column 7 independent varia-
bles are normalized by (assets + OBS operating leases) rather than (assets), as our measure for leverage in
this column, TDL4, includes OBS operating leases. The data consist of all U.S. incorporated firms with CRSP,
Compustat, and institutional holdings data between 1979 and 2009 (with the exception of columns 4 and 5),
excluding financial firms and utilities. Institutional holdings data is obtained from Thomson-Reuters via 13F
SEC filings. ***, ** and * represent statistical significance at the 1%, 5%, and 10% level, respectively, and
standard errors, reported in parentheses, are clustered at the firm level.
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Table II - Continued

Leverage in levels

(1) (2) (3) (4) (5) (6) (7)
TDA(t) TDA(t) TDA(t) TDA(t) TDA(t) TDA(t) TDLA(t)
Hold (t-1) -0.100*** -0.068*** -0.070***  -0.044*** -0.057***
(0.0069) (0.0080) (0.0085) (0.0158) (0.0079)
Hold x Cap1 (t-1) -0.108*** -0.085***
(0.0184) (0.0191)
Hold x Cap2 (t-1) -0.082*** -0.073%**
(0.0120) (0.0123)
Hold x Cap3 (t-1) -0.060*** -0.050%**
(0.0099) (0.0099)
Hold x Cap4 (t-1) -0.04.0*** -0.035%**
(0.0094) (0.0097)
Hold x Cap5 (t-1) -0.020* -0.019*
(0.0105) (0.0106)
Adjusted Ret. (t-1) -0.012%**
(0.0014)
Insider Hold. (t-1) 0.009
(0.0378)
Analyst Cov. (t-1) -0.003***
(0.0004)
Assets (t-1) 0.022%  0.031*** 0.053*** 0.030** 0.020%** 0.037*** (0.039***
(0.0011) (0.0027) (0.0030) (0.0029) (0.0065) (0.0028) (0.0031)
Profit(t-1) -0.138*** -0.120%** -0.103*** -0.109*** -0.203*** -0.123*** -0.106***
(0.0079) (0.0091) (0.0091) (0.0101) (0.0465) (0.0091) (0.0113)
Mkt/Bk (t-1) -0.001 0.001 0.009*%*  0.003** 0.000 0.001 0.007***
(0.0008) (0.0009) (0.0009) (0.0011) (0.0032) (0.0009) (0.0012)
Industry_TDA (t-1) 0.282*%* (0.315*** 0.286*** 0.304*** (0.288*** (0.311*** (0.226***
(0.0189) (0.0336) (0.0325) (0.0358) (0.0652) (0.0334) (0.0356)
Initial TDA (t-1) 0.34.6%**
(0.0101)
Dividend (t-1) -0.060*** -0.024*** -0.018*** -0.023*** -0.012 -0.023*** -0.013***
(0.0034) (0.0038) (0.0037) (0.0041) (0.0080) (0.0038) (0.0039)
Capex (t-1) 0.035%* 0.021 0.062%** 0.022 0.028 0.022 -0.010
(0.0177) (0.0154) (0.0152) (0.0170) (0.0481) (0.0153) (0.0202)
Tang (t-1) 0.065**  0.094*** 0.079*** 0.091***  -0.004 0.099%%F  (.295%**
(0.0119) (0.0225) (0.0219) (0.0245) (0.0773) (0.0224) (0.0196)
Observations 88,444 88,444 88,444 77,250 15,795 88,444 66,285
Firm Fixed Effect No Yes Yes Yes Yes Yes Yes
Year Fixed Effect Yes Yes Yes Yes Yes Yes Yes
Adj. R -squared 0.323 0.639 0.646 0.648 0.699 0.640 0.690
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Table III

The Effect of Changes in Institutional Holdings on Changes in Leverage

This table reports estimates from panel regressions of changes in leverage on changes in institutional hold-
ings. The first-differenced dependent variables are calculated as Y; - Y1, and the first-differenced independ-
ent variables, described in Table [ and defined in the Appendix, are calculated as X1 - X;-2. In column 2, inde-
pendent variables are normalized by (assets + operating leases) rather than (assets), as the measure of lever-
age used includes leases. The data consist of all U.S. incorporated firms with CRSP, Compustat, and institu-
tional holdings data between 1979 and 2009, excluding financial firms and utilities. Institutional holdings
data is obtained from Thomson-Reuters via 13F SEC filings. *** ** and * represent statistical significance at
the 1%, 5%, and 10% level, respectively, and standard errors, reported in parentheses, are clustered at the
firm level.

(1) (2)
ATDA (t) ATDLA (t)
AHold (t-1) -0.014%** -0.022%**
(0.0047) (0.0047)
ATDA (t-1) -0.153***
(0.0070)
ATDLA (t-1) -0.143%**
(0.0079)
AAssets (t-1) 0.026%** 0.027***
(0.0024) (0.0025)
AProfit(t-1) -0.045%** -0.039***
(0.0064) (0.0083)
AMkt/Bk(t-1) -0.002%** -0.004***
(0.0006) (0.0007)
Alndustry_TDA (t-1) 0.065*** 0.069***
(0.0204) (0.0229)
ADividend (t-1) 0.002 0.003
(0.0021) (0.0022)
ACapex (t-1) 0.059*** 0.036**
(0.0111) (0.0149)
ATang (t-1) 0.020 0.051***
(0.0172) (0.0165)
AColltrl (t-1) 0.058*** 0.045%**
(0.0133) (0.0134)
Alntang (t-1) 0.021** 0.008
(0.0102) (0.0104)
APayout(t-1) 0.033*** 0.039%**
(0.0103) (0.0113)
Observations 72,208 52,127
Year Fixed Effect Yes Yes
Adj. R -squared 0.033 0.036
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Table IV

The Effect of Leverage on Institutional Holdings - Levels and Differences

This table reports estimates from panel regressions of changes in institutional holdings on changes in lever-
age. In Panel A, the dependent variables are measured at the end of fiscal year ¢, and the independent varia-
bles are measured at (¢-1). In Panel B, the first-differenced dependent variable is calculated as Y; - Y4, and
the first-differenced independent variables are calculated as X:.1 - X.o. Payout is defined as annual dividends
plus repurchases scaled by book assets. Adjusted Ret. is defined as a firms’ annual return adjusted by the
CAPM return. Beta is a firm’s annual CAPM beta. TDA, TDLA, Sales, Dividend, and Mkt/Bk are described in
Table I, and all variables are defined in the Appendix. The data consist of all U.S. incorporated firms with
CRSP, Compustat, and institutional holdings data between 1979 and 2009, excluding financial firms and utili-
ties. Institutional holdings data is obtained from Thomson-Reuters via 13F SEC filings. *** ** and * repre-
sent statistical significance at the 1%, 5%, and 10% level, respectively, and standard errors, reported in pa-
rentheses, are clustered at the firm level.

Panel A - Inst. Holdings in Levels Panel B - Inst. Holdings in Differences
(1) (2) (1)
Hold (t) Hold (t) AHold (t)
TDA (t-1) -0.123%** -0.087*** ATDA (t-1) -0.037***
(0.0080) (0.0079) (0.0042)
AHold (t-1) -0.125%**
(0.0071)
Mkt/Bk(t-1) 0.016*** 0.011%** AMkt/Bk(t-1) 0.003***
(0.0010) (0.0008) (0.0004)
Sales (t-1) 0.067*** 0.039%** ASales (t-1) 0.007***
(0.0011) (0.0019) (0.0009)
Dividend (t-1) 0.010** 0.011** ADividend (t-1) 0.004*
(0.0047) (0.0047) (0.0021)
Payout(t-1) 0.192%** 0.049** APayout(t-1) -0.005
(0.0361) (0.0217) (0.0096)
Beta (t-1) 0.049%*** 0.013*** ABeta (t-1) -0.001
(0.0020) (0.0013) (0.0006)
Adjusted Ret. (t-1) 0.006*** 0.002%** AAdjusted Ret (t-1) 0.0071***
(0.0004) (0.0003) (0.0001)
Observations 84,764 84,764 Observations 71,093
Firm Fixed Effect No Yes Firm Fixed Effect No
Year Fixed Effect Yes Yes Year Fixed Effect Yes
Adj. R-squared 0.521 0.816 Adj. R -squared 0.036
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Table V

Arellano-Bond - Institutional Holdings and Leverage

This table reports estimates from Arellano-Bond autoregressions of leverage on institutional holdings (Panel
A), and institutional holdings on leverage (Panel B). The dependent variables are measured at the end of year
t, and the independent variables, described in Tables I and IV and defined in the Appendix, are measured as of
time (t-1). In Panel A, we also control for Colltrl, Intang, Payout, Unique, and Losses. In both panels, internal
instruments begin with lag 3. Accordingly, the Arellano-Bond AR(3) test is presented in first differences to
rule out second order serial correlation between the first-differenced error term at time t and the level at
time ¢-3. The null hypothesis is no serial correlation. The data consist of all U.S. incorporated firms with CRSP,
Compustat, and institutional holdings data for a minimum of four consecutive years between 1979 and 2009,
excluding financial firms and utilities. Institutional holdings data is obtained from Thomson-Reuters via 13F
SEC filings. *** ** and * represent statistical significance at the 1%, 5%, and 10% level, respectively, and
standard errors, reported in parentheses, are robust to any pattern of heteroskedasticity and autocorrelation
within panels.

Panel A - Leverage Regression Panel B - Institutional Holdings Regression
0 2) 0 (2)
TDA (t) TDA (t) Hold (t) Hold5 (t)
Hold (t-1) -0.148%** Hold (t-1) 0.924***
(0.0260) (0.0335)
Hold5 (t-1) -0.183*** Hold5 (t-1) 0.872%**
(0.0363) (0.0221)
TDA (t-1) 0.635**  (0.650%** TDA (t-1) 0.012 0.003
(0.0222) (0.0258) (0.0174) (0.0107)
Assets (t-1) 0.021*  0.015%** Mkt/Bk (t-1) -0.007*** 0.000
(0.0027) (0.0018) (0.0008) (0.0004)
Profit(t-1) -0.03 1% 0.055 Sales (t-1) -0.01 1%+ 0.000
(0.0072) (0.0580) (0.0013) (0.0008)
Mkt/Bk (t-1) 0.001 0.000 Dividend (t-1) -0.005 0.001
(0.0007) (0.0009) (0.0031) (0.0020)
Industry_TDA (t-1) 0.068***  (0.072*** Payout(t-1) -0.020 -0.03 1%+
(0.0190) (0.0187) (0.0175) (0.0104)
Dividend (t-1) 0.004* 0.004 Beta (t-1) -0.006*** -0.001
(0.0022) (0.0076) (0.0010) (0.0006)
Capex (t-1) 0.127**  0.117*** Adjusted Ret. (t-1) 0.000* 0.000
(0.0114) (0.0119) (0.0002) (0.0002)
Tang (t-1) -0.008 -0.012
(0.0134) (0.0135)
Observations 71,493 71,493 Observations 71,096 71,093
Number of firms 9,244 9,244 Number of firms 9,396 9,395
AR(3)Pr>z 0.844 0.985 AR(3)Pr>z 0.603 0.486
Hansen J-statistic 75.16 52.28 Hansen J-statistic 16.24 9.239
Hansen p-value 0.030 0.463 Hansen p-value 0.181 0.682
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Table VI

Instrumental Variables - The Effect of Institutional Holdings on Leverage

This table reports estimates from linear two-stage least squares panel regressions of leverage on institutional
holdings. The dependent variable, TD4, is measured at the end of fiscal year ¢, and the independent variables,
described in Table I and II and defined in the Appendix, are measured as of time (t-1). The instrument for
Hold in column 1, MFFlow, is the hypothetical annual change in mutual fund holdings implied by previously
disclosed holdings and quarterly mutual fund outflows = 5% of total fund assets. All specifications contain an
intercept, and the following independent variables omitted for brevity: Unique, Losses and ChgAssets. The
data consist of all U.S. incorporated firms with CRSP, Compustat, and institutional holdings data between
1980 and 2007 (due to the availability of MFFlow data), excluding financial firms and utilities. Institutional
holdings data is obtained from Thomson-Reuters via 13F SEC filings, while MFFlow data is obtained from Alex
Edmans’s website. *** ** and * represent statistical significance at the 1%, 5%, and 10% level, respectively,
and standard errors, reported in parentheses, are clustered at the firm level.

(1)
2SLS: TDA (t)
Instrument MFFlow
Hold (t-1) -0.292%**
(0.0378)
Assets (t-1) 0.037***
(0.0033)
Profit(t-1) -0.123***
(0.0086)
Mkt/Bk(t-1) 0.002
(0.0010)
Industry_TDA (t-1) 0.258***
(0.0204)
Initial TDA (t-1) 0.332%**
(0.0106)
Dividend (t-1) -0.061 %
(0.0036)
Capex (t-1) 0.061***
(0.0192)
Tang (t-1) 0.0571***
(0.0125)
Colltrl (t-1) 0.158***
(0.0104)
Intang (t-1) 0.301***
(0.0121)
Payout(t-1) -0.017
(0.0268)
First Stage Adj. R -squared 0.548
First Stage F-Statistic 354.63
Observations 80,611
Year Fixed Effect Yes
Adj. R -squared 0.291
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Table VII
S&P 500 Inclusion - The Effect of a Shock to Institutional Holdings on Leverage

This table reports leverage difference-in-difference tests surrounding addition to the S&P 500 Index. The
treatment group consists of a sample of U.S. incorporated firms that were added to the S&P 500 between the
third quarter of 1979 and 2008, while the control group consists of a propensity score matched sample of U.S.
incorporated firms. Financial firms and utilities are excluded. Panel A presents summary statistics for the
two groups of firms in the quarter before index addition. In Panel B we conduct a difference-in-difference
paired t-test comparing the mean difference in leverage (TDA) in the quarter before addition to the mean dif-
ference four quarters after addition. Panel C reports estimates from a panel regression of leverage on a
treatment/control dummy variable (Treatment = 1 if in the treatment group, 0 otherwise), a Pre/Post S&P
500 addition dummy variable (Post = 1 if after addition, 0 otherwise), their interaction Treatment*Post, as
well as other control variables. The dependent variable, TD4, is measured at the end of quarter t. To mitigate
concerns over market timing we control for lagged and contemporaneous CAPM-adjusted return, as well as
lagged and contemporaneous illiquidity (Amihud (2002)). Furthermore, we control for the independent var-
iables used in Table II column 1. These variables, described in Table I and defined in the Appendix, are meas-
ured as of quarter (t-1). To isolate the effect of the shock in institutional holdings stemming from S&P 500
inclusion, we restrict our sample to 9 quarters per firm: the period 4 quarters before inclusion to 4 quarters
after inclusion. Institutional holdings data is obtained from Thomson-Reuters via 13F SEC filings. *** ** and
* represent statistical significance at the 1%, 5%, and 10% level, respectively, and standard errors, reported
in parentheses, are clustered at the firm level.

Panel A - Summary Stats in Quarter (¢-1) Panel C - Difference-in-Difference
Regression
Treatment Control (1)
Market Cap 5,962.6 5,657.9 TDA (t)
IL\‘/Ink(,SS]‘;EtS) Zg ZZ Treatment * Post -0.015**
Inst. Hold 44.4% 39.4% (0.0075)
Leverage 19.4% 17.7% Post Dummy 0.006
CAR(-1,0) 1.9% 2.6% (0.0058)
Observations 415 415 Treatment Dummy 0.010
(0.0091)
Panel B - Difference-in-Difference Assets (£-1) 0.036™*
paired t-test (0.0042)
Quarter (t-1) vs. Quarter (t +4) Profit(t-1) -0.677%*
(TDA treat _ TDA Cont) (t-l) 0.017 (01211)
(TDA treat _ 4 cont)(t +4) 0.002 Mkt/Bk(t-1) 0.002
(Diff(t +4) - Diff(t-1)) -0.015 (0.0022)
£ -statistic 2061 Industry_TDA (t-1) 0.379%**
p-value 0.040 . (0.0599)
Initial TDA (t-1) 0.205%**
(0.0287)
Dividend (t-1) -0.011
(0.0115)
Tang (t-1) 0.114%**
(0.0363)
Observations 5,980
Year/Qtr Fixed Effect Yes
Adj. R -squared 0.387
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Table VIII
The Effect of Institutional Holdings on Leverage - Tests of Underlying Frictions

This table reports estimates from panel regressions of leverage on institutional holdings. The dependent
variable, TDA, is measured at the end of fiscal year t, and the independent variables, described in Table I
and defined in the Appendix, are measured as of time (t-1). In Panel A, we test whether agency costs or
asymmetric information is behind the relationship between institutional holdings and leverage. Asymmet-
ric Information (Agency) firms are small (large) firms with many (few) growth opportunities. Columns 1
and 2 contain the following independent variables, omitted for brevity: Intang, Payout, Unique, Losses, and
ChgAssets. The data consist of all U.S. incorporated firms with CRSP, Compustat, and institutional holdings
data between 1979 and 2009, excluding financial firms and utilities, with the additional requirement in
columns 3 and 4 of at least four consecutive years of non-missing data. In Panel B, we use data between
2000 and 2006, excluding 2003, to test the impact of institutional holdings on leverage conditional on the
size of the tax advantage enjoyed by institutions over individuals. The new variables Hold 00-02 and
Hold_04-06 reflect this. The F test tests the equality of Hold_00-02 and Hold_04-06, with the null hypothesis
being that they are equal. The following independent variables are included but omitted for brevity: Intang,
Payout, Unique, Losses, and ChgAssets. Institutional holdings data is obtained from Thomson-Reuters via
13F SEC filings. ***, ** and * represent statistical significance at the 1%, 5%, and 10% level, respectively,
and standard errors, reported in parentheses, are clustered at the firm level.

Panel A - Asymmetric Information or Agency Panel B - Taxes
Leverage in levels (cols 1-2), and difference GMM (cols 3-4) Leverage in levels
(1) (2) (3) (4) (1)
Asym. Info.: Agency: Asym.Info.: Agency:
TDA (t) TDA (t) TDA (t) TDA (t) TDA (t)
Hold (t-1) -0.147** -0.050*** -0.220***  -0.026 Hold_00-02 (t-1) -0.077***
(0.0526) (0.0158) (0.0787) (0.0189) (0.0113)
TDA (t-1) 0.592*%*  (0.639%** Hold_04-06 (t-1) -0.086***
(0.0372) (0.0310) (0.0121)
Assets (t-1) 0.022* 0.037*%*  0.033*** 0.005* Assets (t-1) 0.022%**
(0.0119) (0.0076) (0.0058) (0.0029) (0.0019)
Profit (t-1) -0.089*** -0.297** -0.058***  -0.029 Profit (t-1) -0.150%**
(0.0190) (0.0476) (0.0087) (0.0222) (0.0164)
Mkt/Bk(t-1) 0.003 0.015* 0.000 -0.002 Mkt/Bk(t-1) 0.004***
(0.0020) (0.0077) (0.0011) (0.0023) (0.0014)
Industry_TDA (t-1° 0.333**  0.293*** 0.097 0.062** Industry_TDA (t-1) 0.246***
(0.1561) (0.0643) (0.0693) (0.0292) (0.0291)
Dividend (t-1) -0.029 0.002 -0.004 0.010*** Dividend (t-1) -0.048***
(0.0234) (0.0076) (0.0101) (0.0040) (0.0057)
Capex (t-1) 0.030 0.048 0.055* 0.146*** Capex (t-1) -0.190***
(0.0554) (0.0394) (0.0335) (0.0230) (0.0456)
Tang (t-1) 0.130* 0.092 -0.007 -0.049** Tang (t-1) 0.171%**
(0.0664) (0.0562) (0.0356) (0.0226) (0.0213)
Colltrl (t-1) 0.129%*  0.038 0.043 0.040**  Colltrl(t-1) 0.139%**
(0.0486) (0.0513) (0.0275) (0.0186) (0.0174)
Observations 10,120 11,206 9,814 12,368 Observations 17,312
Firm Fixed Effect Yes Yes Yes Yes Firm Fixed Effect No
Year Fixed Effect Yes Yes Yes Yes Year Fixed Effect Yes
Adj. R -squared 0.598 0.737 Pr>F 0.401
Hansen J-statistic 62.04 57.79 Adj. R-squared 0.331
Hansen p-value 0.270 0.409
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Table IX
The Effect of Changes in Institutional Holdings on Equity and Debt Issuances

This table presents estimates from logit and linear regressions of equity issuances on lagged changes in insti-
tutional holdings. Equity Issue (Equity Repo) is a dummy = 1 if the change in split-adjusted shares outstanding
normalized by total assets, % Change Equity, > 1% (< -1%), and 0 otherwise. % Change Debt is the change in
debt normalized by total assets, while Net Debt Issue = 1 if % Change Debt - % Change Equity > 0, and 0 oth-
erwise. All specifications contain an intercept. The control variables, data sources, and sample are described
in Tables I and IV. *** ** and * represent statistical significance at the 1%, 5%, and 10% level, respectively,
and standard errors, reported in parentheses, are clustered at the firm level.

Logit Regressions Linear Regressions
(1) (2) (3) (4) (3)
Equity Equity Net Debt % Change % Change
Issue(t)=1 Repo(t)=1 Issue(t)=1 Equity (t) NetDebt(t)
AHold (t-1) 1.409%** -0.368*** -0.353*** 0.061*** -0.028**
(0.0947) (0.1173) (0.0906) (0.0097) (0.0129)
ATDA (t-1) -0.265*** -0.960*** -1.048%** 0.095%** -0.318%**
(0.0917) (0.0959) (0.0808) (0.0177) (0.0207)
AAssets (t-1) 0.777*** -0.122%** 0.368*** 0.006 0.066***
(0.0417) (0.0387) (0.0331) (0.0066) (0.0081)
AProfit(t-1) -0.055 0.073 -0.114* -0.061*** 0.035*
(0.0756) (0.0657) (0.0640) (0.0167) (0.0190)
AMkt/Bk(t-1) 0.128%** -0.031*** -0.013* 0.031%** -0.027%**
(0.0091) (0.0087) (0.0074) (0.0021) (0.0024)
Alndustry_TDA (t-1)  -2.033*** 0.594 1.610%** -0.097** 0.1871***
(0.3525) (0.4901) (0.3623) (0.0391) (0.0496)
ADividend (t-1) 0.056 0.237*** 0.210%** 0.001 0.016%**
(0.0416) (0.0613) (0.0458) (0.0029) (0.0046)
ACapex (t-1) -0.030 0.5171%** 1.509*** -0.035 0.144%**
(0.1506) (0.1766) (0.1582) (0.0238) (0.0311)
ATang (t-1) -0.304 0.536** 0.412%* -0.095** 0.1571%**
(0.2452) (0.2636) (0.2243) (0.0410) (0.0493)
AColltrl (t-1) 0.494*** -1.105%** 0.565*** 0.078** -0.005
(0.1916) (0.2075) (0.1710) (0.0320) (0.0375)
Alntang (t-1) 0.357** -0.265 -0.287** 0.089*** -0.061*
(0.1596) (0.1871) (0.1450) (0.0284) (0.0344)
APayout(t-1) -0.893*** 4.693*** 1.9271%** -0.095%** 0.143%**
(0.1876) (0.3194) (0.2116) (0.0207) (0.0276)
AAdjusted Ret (t-1) 0.007** -0.007** -0.007** 0.001 -0.001
(0.0031) (0.0031) (0.0028) (0.0006) (0.0007)
ABeta (t-1) 0.036%** -0.077*** -0.018 0.002 -0.004*
(0.0120) (0.0139) (0.0119) (0.0018) (0.0022)
Year Fixed Effect Yes Yes Yes Yes Yes
Observations 58,885 58,878 58,878 58,878 58,878
Pseudo R -squared 0.045 0.036 0.022
Adj. R-squared 0.039 0.041
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