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De-risking through equity holdings: Bank and insurer behavior
under capital requirements

Abstract

Using a sample from 1980 to 2018, we find evidence consistent with banks and insurers in

the U.S. diversifying financial risk through their equity holdings. They tend to offset the risk

of increased leverage by lowering the leverage of the non-financial firms in which they take an

equity stake. We attribute this finding to the impact of risk-based capital regulations. Facing the

high cost of equity, financial institutions are well incentivized to comply with increased capital

requirements by reducing asset risk. Our results demonstrate that the scope of the induced

de-risking activities of these institutions is not limited to their credit portfolios but extends to

their equity exposure as well. We also show that non-financial firms that are concerned about

being dropped from the portfolios of financial institutions could de-leverage to deviate from

their theoretically optimal capital structures. These novel regularities need to be included in

debates about capital regulations for banks and insurance companies.
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1. Introduction

Banks and insurance companies (hereafter insurers) occupy center stage in the economy. In

sharp contrast to non-financial firms, banks and insurers often operate in a highly leveraged

fashion and can be systemically risky (Acharya, 2009; Harrington, 2009; Giesecke & Kim,

2011; Cummins & Weiss, 2014; Acharya et al., 2017; Bostandzic & Weiß, 2018). In recent

years, financial regulators have endeavored to increase the capital adequacy of banks and insur-

ers to enhance the stability of the financial system. In the United States, the capital requirements

for both types of financial institutions are essentially risk-based despite the difference in their

prudential regulations.

There is a large body of literature on how bank behavior is impacted by capital regula-

tions (for reviews of theories and empirical evidence of capital regulations on bank behavior,

see VanHoose, 2007, 2008). A general consensus is that banks cannot rapidly offset shocks

to their capitals because asymmetric information makes it costly for them to raise external eq-

uity (Majluf, 1984; Diamond & Rajan, 2001; Kashyap et al., 2010). Furthermore, heightened

macroeconomic or financial uncertainty may amplify these informational asymmetries, making

it particularly costly for banks to raise capital during an economic downturn (Goodhart et al.,

2004; Flannery & Rangan, 2008). Instead, over the short-to-medium term, banks opt to meet

capital requirements by reducing lending and lowering the risks of loan portfolios (Cebenoyan

& Strahan, 2004; VanHoose, 2007; Elliott, 2009).

In addition to loans and other forms of credit exposure, banks and insurers have equity

exposure to a variety of non-financial firms. Our data show that the total equity stakes held

by these institutions range from $5 trillion in 1980 (46% of the total market capitalization) to

above $10 trillion in 2018 (roughly 30% of the total market capitalization in the U.S.). Surpris-

ingly, little is known about the relation between capital regulations and the equity holdings of

these financial institutions. There is no reason to confine the scope of the de-risking activities

of banks and insurers to their loans and credit exposure, especially given that not all equity

holdings have the same risk weight.1 As shown in Section 2, the risk weight of a particular

equity investment is positively correlated with its corporate leverage. Hence, a financial insti-

tution has the incentive to offset a decrease in the capital ratio due to its increased leverage by

lowering the leverage within its equity portfolio, as a lower leverage requires less supporting

capital under risk-based capital requirements.
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We provide the first study to investigate how the financial risk of banks and insurers relates

to their equity holdings. In particular, we study the relationship between the capital structure

of banks and insurers and that of their investee firms. Using a panel sample that includes 802

unique banks and insurers in the U.S. from 1980 to 2018, we regress the value-weighted av-

erage leverage of non-financial firms in an institution’s equity portfolio on the leverage of the

institution in the previous year, controlling for other institutional features, investee firm fun-

damental characteristics, and various sets of fixed effects. We find that the leverage of these

institutions is negatively correlated with the leverage of non-financial firms in their equity port-

folios. In particular, a one standard deviation increase in the leverage of a financial institution is

associated with an approximately 10% or higher decrease in the leverage of its equity portfolio

in the next year.2

Our results also show that de-risking through equity holdings is widespread for banks and

insurers, with substantial cross-sectional and time series variation. In the cross-section, we find

results consistent with such de-risking activities more pronounced for 1) commercial banks,

which face the strictest capital regulation; 2) under-capitalized institutions; 3) institutions with

larger amounts of short-term debt, which face higher debt rollover risks; 4) institutions with

large equity portfolios; and 5) institutions with lower profitability as measured by their re-

turn on assets, as they face a higher probability of raising equity externally. Over time, we

find results consistent with de-risking activities increasing after the 2007-2009 Global Finan-

cial Crisis (GFC), when substantially heightened capital requirements were imposed on large

financial institutions.

Prior literature typically treats the rest of the economy as exogenous in analyses of the

implications of capital requirements for financial institutions. Nevertheless, because capital

regulation impinges on the balance sheet responses of the banking system as a whole (Van-

Hoose, 2007, 2008), capital requirements can potentially affect the broader economy. Given

the substantial equity holdings of banks and insurers, we expect that the capital requirements

for these institutions can have impact on the broad financial markets.

We show that for a non-financial firm, the probability of being removed from the portfolio

of a bank or insurer increases with the firm’s leverage. Although a strong return of the firm’s

stock can lower its risk of removal, the effect of stock returns is largely dwarfed by the negative

effect of increased firm leverage. For instance, our results suggest that a firm’s stock return

needs to increase by 17.19% (9.93%) to offset the impact of a 1% increase in market (book)
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leverage on the likelihood of removal. Non-financial firms can quickly learn banks’ and in-

surers’ preferences for low leverage in regard to equity investments. We find that firms lower

their leverage over time when their stocks are held by highly indebted investors. In particular,

the indebtedness of institutional investors increases (reduces) the likelihood of debt repurchase

or equity issuance (debt issuance or equity repurchase) by investee firms when the firms were

overleveraged (underleveraged). This de-leveraging process could lead firms to deviate from

their theoretically optimal capital structures. Denis and McKeon (2012) and Frank and Shen

(2016) note that corporate capital structure actions, such as debt and equity issuance or repur-

chase, are hard to reconcile with capital structure theories. Our results indicate that catering to

the leverage preferences of institutional investors can be a potential contributor to this contra-

diction.

Our research contributes to debates about capital regulations. These debates are partic-

ularly relevant, as the recent financial crisis led to stricter capital requirements for financial

institutions, both globally via Basel III and in the U.S. through further constraints imposed by

the Federal Reserve. Setting and implementing sound capital requirements require balancing

many costs and benefits. We document novel evidence consistent with bankers and insurers di-

versifying risk through their equity holdings and show the potential economic consequences of

this behavior in financial markets. When all social and private benefits and costs are weighed,

stricter capital requirements may well be desirable. The argument here is that one cost has been

neglected and should be included in debates concerning capital regulations.

The remainder of the paper is organized as follows. In Section 2, we review the background

of capital and equity investment regulations for banks and insurers and develop our key hy-

potheses. In Section 3, we describe our sample selection procedure and variable measurements.

In Section 4, we provide a thorough analysis of the inverse relationship between institutions’

and investee firms’ leverage ratios. In Section 5, we investigate the potential impact of insti-

tutional ownership on investee firms by studying how institutional investors’ leverage affects

corporate securities issuance actions. We conclude the paper in Section 6.

2. Equity Investments, Capital Regulations, and Hypothesis

The regulations on equity holdings are different for investment banks, commercial banks, and

insurers in the U.S. Investment banks are in the business of underwriting and dealing in securi-
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ties and are regulated by the Securities and Exchange Commission (SEC), and there is gener-

ally no specific restriction on their equity investments. The size of their equity portfolios varies

over time with their business activities. The insurance industry in the U.S. is largely regulated

by state governments. With regard to asset allocation, insurance companies face quantitative

investment constraints imposed at the state level (Sossong, 2014).3 In general, insurance com-

panies hold a low stake in equities (Davis, 2002).

Commercial banks are governed by the Federal Deposit Insurance Corporation (FDIC) and

the Federal Reserve and face the strictest regulations among the three. In exchange for being

heavily regulated, commercial banks enjoy federal deposit insurance that protects customer

accounts. Commercial banks were traditionally not allowed to invest in the equity of non-

financial firms as required under the Glass-Steagall Act of 1933. Nonetheless, there are two

loopholes through which banks can hold equity investments. First, as authorized by the Small

Business Act of 1958, banks can own and operate small business investment corporations to

make equity investments. Second, a bank holding company (BHC) that controls one or more

commercial banks can make equity investments provided that the position does not exceed

5% of the outstanding voting equity of the portfolio company.4 In 1999, the Gramm-Leach-

Bliley Act repealed the Glass-Steagall Act and allowed commercial banks to engage in various

activities though BHCs.

The financial industry is the most heavily regulated sector; the main rationale for these tight

regulations is to prevent systemic crisis. Although the regulations can differ across subsectors

of the financial industry, the risk-based capital (RBC) standard is at the center of the regulatory

frameworks for the banking and insurance industry sectors. The RBC capital requirements for

banks are implemented via various versions of the Basel Standards.5 The National Association

of Insurance Commissioners (NAIC) established the minimum risk-based holding capital for

insurance companies in the U.S., which replaced the fixed capital standard previously adopted

by the insurance industry. Although the NAIC RBC capital requirements were set up in 1994,

De Haan and Kakes (2010) show that actual levels of capital held by insurers were essentially

risk-based even before RBC was implemented (e.g., the actual solvency margins are related to

their risk characteristics but not to the regulatory solvency requirements).

In an RBC framework, the amount of capital required is taken to be the contribution of

an exposure to unexpected loss in a financial institution’s diversified portfolio. Since equity in-

vestments can suffer substantial losses even when the underlying firm has not defaulted (Suarez
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et al., 2006; Johnston, 2009), the capital requirements for equity investments are generally

higher than those for credit exposures.

Without loss of any generality, we illustrate capital requirements for equity portfolios under

the Basel II regulatory capital framework. Under Basel II, the regulatory capital CAPreg for

a particular exposure (as a percentage of the size of the exposure) is determined using the

following relation:

CAPreg = 8% × RW, (1)

where RW is the risk weight for this exposure. The minimum risk weight for equity exposure

is 100%, and the maximum is 1250% under Basel II. In contrast, the risk weight for credit ex-

posure is typically below 100%. As a result, capital requirements for equity vary considerably.

For instance, risk weights of 200% or 500% respectively lead to required capital of 16% or

40% to support them.

The choice of methods to calculate the risk weights of equity exposures depends on where

these exposures are in the bank’s book. When these exposures are in the trading book (i.e.,

assets available for sale), the capital to support them is estimated under the market risk frame-

work, which is typically value-at-risk (VaR). For banking book equity exposures (i.e., assets

held to maturity), there are a number of approaches in Basel II for estimating capital require-

ments. The most common approach is a so-called probability of default and loss given default

(short for PD/LGD) approach, which is based on a bank’s estimate of its probability of default

when holding an equity position and is used to calculate its credit risk capital.6

Leverage is a critical determinant in both the market risk framework and the PD/LGD ap-

proach for the risk weights of equities. In a market risk framework such as VaR, stock volatility

is the key driver of risk. It is well established in the asset pricing literature that stock volatility

and corporate leverage are positively correlated. For instance, the seminal work of Christie

(1982) documents that equity volatility has a strong positive association with financial lever-

age. Schwert (1989) confirms that this positive correlation of return and leverage also holds

at the aggregate level. Several other studies, including Asgharian & Hansson (2000), Asghar-

ian (2003), and Ericsson, Huang, and Mazzotta (2016), report that higher leverage leads to a

higher downside risk for stock returns. The PD/LGD approach to risk weights is all about de-

fault probability, as leverage can be the most important predictor of corporate distress. Indeed,

leverage plays a central role in standard credit risk models (Merton, 1974; Collin-Dufresne &
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Goldstein, 2001; Vassalou & Xing, 2004; Bharath & Shumway, 2008).

The above analysis leads us to conclude that the risk weight of equity exposure is positively

correlated with corporate financial leverage. In other words, the capital required to support an

equity portfolio held by a bank or an insurer increases with the leverage of the portfolio. Since

banks and insurers closely monitor their capital positions to maintain capital adequacy, we can

derive our main hypothesis as follows:

Hypothesis: Highly indebted institutions are more likely to choose firms with lower leverage

in their equity portfolios to alleviate capital pressure.

Studies document three key features of the capital structure of banks and insurers. First, prior

studies show substantial heterogeneity in the leverage ratios of these financial institutions,

which contradicts the belief that their capital structure is largely dictated by regulatory capital

standards (e.g., De Haan & Kakes, 2010; Gropp & Heider, 2010; Allen et al., 2015; Sorokina

et al., 2017). Second, banks and insurers typically maintain significantly greater amounts of

discretionary capital than required by regulatory authorities (e.g., Berger et al., 2008; Flannery

& Rangan, 2008; Sorokina et al., 2017). The motives for holding a sufficiently large capital

buffer include avoiding regulatory penalties, mitigating insolvency risk, hedging against hav-

ing to raise new equity on short notice, and maintaining/attracting investors. Last, banks and

insurers typically prefer to generate additional capital out of retained earnings. New external

equity is often the last resource tapped to comply with increased capital-ratio requirements.

Taking the financial institutions’ characteristics together with our main hypothesis, we can

derive several subhypotheses, in both the cross-section and a time series. In the cross-section,

we expect that the effect of institutional leverage on investee firms’ leverage is more pronounced

in the subsample of financial institutions that are subject to stricter capital requirements or in

a more vulnerable capital position. In particular, all else being equal, the negative correlation

between the leverage of these institutions and that of their investee firms is stronger for the

following:

1. Commercial banks: Their capital regulations are stricter than those for investment banks

and insurers.

2. Uncapitalized institutions: The penalties for falling below the regulatory guidelines and

increased insolvency risks provide an incentive to quickly improve their capital position.
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3. Institutions with a large amount of short-term debt: The rollover risk faced by these

institutions pressures them to keep their capital position healthy.

4. Institutions with large equity portfolios: The larger the financial institution’s position in

equity holdings is, the more effective the de-risking through equity holdings.

5. Institutions with lower profitability: Banks and insurers may opt to increase/meet the

capital ratio internally using retained earnings. High profitability, as measured by return

on assets (ROA), permits these institutions to build their capital ratios internally as a

defense against unspecified risks or eventualities. Financial institutions with lower ROA,

in contrast, would be more inclined to adjust their equity holdings to maintain or improve

their capital ratio.

Over time, we expect that de-risking activities increased after the financial crisis when

substantially heightened capital requirements were imposed on large financial institutions.

3. Data Source and Variables

In this section, we summarize our data sources, sample construction, and variable definitions.

We also provide sample descriptive statistics.

3.1. Data

We use financial statement data from Compustat, stock return and trading volume data from the

Center for Research in Security Prices (CRSP), and Thomson Reuters 13-F institutional hold-

ing data to construct our sample. To obtain the capital structure data of financial institutions,

we first match the names of the financial institutions that appear in Thomson Reuters 13-F

institutional holding data with the financial companies in Compustat with SIC codes between

6000 and 6999. We use a fuzzy string matching algorithm based on term frequency (TF) com-

bined with inverse document frequency (IDF).7 This process generates 625 matched financial

institutions from the Compustat database, 90% of which are in financial industries with two-

digit SIC: 60 (commercial banks), 62 (investment banks), and 63 (insurance companies). We

limit the financial institutions to these three categories, as this narrower classification can re-

duce unobservable heterogeneity among institutions in each category; thus, it alleviates omitted

variable bias (Bhagat et al., 2015).8 We complement the institution data using bank regulatory
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call report data for commercial banks that do not register with the SEC and hence are not

in Compustat.9 The whole process leaves us with 802 unique commercial banks, investment

banks, and insurance companies.

We are interested in the capital structures of the non-financial investee firms of these finan-

cial institutions. For this purpose, we apply several data-screening procedures that are common

in capital structure studies (e.g., Flannery & Rangan, 2006; Huang & Ritter, 2009) to the equity

holdings of these financial institutions. We remove the holdings of ADRs, closed-end funds,

and REITs from our sample of investee firms. We exclude firms with undefined Compustat for-

mats, as well as foreign firms (format codes 4, 5, and 6). We also omit small companies with

beginning-of-year book assets below $10 million and firm-years with a negative book value of

equity. We calculate leverage and other control variables for the non-financial investee firms

using financial statement data from Compustat.

Our analyses are carried out at both the institution and firm level. In the institution-level

analysis, the unit of observation is institution-year. Since each institution usually takes an

equity stake in multiple non-financial firms, we compute the value-weighted average of investee

firms’ leverage and other control variables. The weights are based on the average values of

quarterly equity holdings in a year by an institution, scaled by the average of total quarterly

equity holdings by the institution. After dropping missing data, we obtain a sample with 8, 629

institution-year observations over the sample period from 1980 to 2018 for our institution-level

analysis.

Our firm-level analysis focuses on the non-financial investee firms of the 802 matched fi-

nancial institutions. Since the unit of observation in the firm-level analysis is the firm-year

and each non-financial firm can have multiple institutional investors, we aggregate institutions’

leverage at the investee firm level using institutional ownership as the weight in a fashion sim-

ilar to what we use for aggregation in the institution-level analysis (see details in Section 5).

After dropping observations with missing data, we obtain 112, 854 firm-year observations over

the 1980-2018 sample period for the firm-level analysis.

3.2. Variables

We measure the leverage of financial institutions using the inverse of the capital asset ratio

(CAR). Following common practice in the literature (e.g., Laeven & Levine, 2009; Houston,
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Lin, Lin, & Ma, 2010), the CAR is defined as total assets minus total liabilities, divided by total

assets. Thus, the leverage of institution i is LEV INS Ti = 1
CARi

. We standardize LEV INS Ti to

make the standard deviation of LEV INS Ti one in our sample for the institution-level analysis.

We measure investee firms’ leverage using two measures common in the corporate finance

literature (Frank & Goyal, 2009): (1) market-value leverage, defined as total debt scaled by the

market value of assets (T DM), where the total debt is the sum of both short- and long-term debt

(dltt+dlc), and the market value of assets is the sum of the market value of equity, i.e., (prcc c

* cshpri, Compustat acronyms) + total debt (dltt+dlc) + preferred liquidation value (pstkl) −

deferred taxes and investment tax credits (txditc); and (2) book-value leverage, which is total

debt to the book value of assets (T DA).

We measure the following institutional features that can be associated with their incentives

for de-risking under capital requirements (see Rime, 2001): We first include institution size

(S IZE INS T , the natural logarithm of total assets) as it may influence risk and capital levels, as

it is associated with risk diversification, investments, access to equity, etc. An institution’s profit

(ROA INS T , net income scaled by total assets) is another important factor that can increase

the capital level. We also include the volatility of the capital ratio (CAPVOL, the standard

deviation of the capital ratio over the past five years) to capture an institution’s pressure to meet

a certain capital-ratio requirement, as a more volatile capital ratio indicates a higher risk of not

reaching the required capital level.

We measure several firm characteristics found to be important factors for determining firm

leverage (e.g., Frank & Goyal, 2009; Marchica & Mura, 2010; Denis & McKeon, 2012): (1) log

of assets (S IZE); (2) market-to-book ratio (MT B); (3) profitability (PROFIT ABILITY); (4)

tangibility (T ANGIBILITY); (5) cash volatility (CAS HVOL); (6) effective tax rate (ETR); (7)

dividend payer indicator (DIVPAYER); (8) inflation index (INFLAT ION); and (9) industry

median market leverage (INDUS T DM ) or book leverage (INDUS T DA) for each of Fama-

French forty-eight industries. See detailed definitions and calculations of these variables in the

Appendix.

3.3. Descriptive statistics

We depict the time trend of the equity holdings of financial institutions at both the individual

(Figure 1) and aggregate (Figure 2) levels. As seen from the plots in Figure 1, an investment
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bank, on average, holds significantly higher equity (in terms of both dollar amount (Figure 1(a))

and the ratio relative to its total assets (Figure 1(b)) than a commercial bank or an insurance

company, as regulators impose fewer restrictions on investment banks’ equity holdings than on

commercial banks’ equity holdings, given the security broker-dealer role of investment banks

in capital markets.

[Insert Figure 1 here.]

Moreover, from Figure 1, we observe high variation in the equity holdings of investment

banks because investment banks trade equity more actively. Although the imposed equity hold-

ing restrictions on insurers are much looser than those on commercial banks, we observe that

insurers hold only slightly more equity value than commercial banks. Interestingly, we see a

sharp decline in the equity holdings of investment banks after the GFC. This is related to the

tightened RBC regulations (e.g., Dodd-Frank Act in 2010) that require large investment banks,

such as Goldman Sachs or Morgan Stanley, to reduce equity holdings with the goal of reducing

the risk.

In Figure 2, we plot the time trend of aggregate equity holdings (both the dollar amount and

the fraction of total market capitalization in the U.S. stock markets) by the commercial banks,

investment banks, and insurance companies in our sample. We find that the aggregate equity

holdings of all these institutions increased from $5.28 trillion in 1980 (45.51% of total U.S.

stock market capitalization) to over $10 trillion in 2018 (approximately 30% of total U.S. stock

market capitalization), suggesting the significant role of banks and insurers in equity markets.

However, the fraction of the aggregate equity holdings by all three types of institutions relative

to overall U.S. stock markets decreases, which is related to the more active involvement of

mutual funds and other institutions in equity markets in recent decades.

[Insert Figure 2 here.]

Table 1 provides the descriptive statistics. Panel A shows that among the three types of

financial institutions in our sample, investment banks on average hold the most equity in both

absolute and relative terms. Panel B shows the summary statistics for the key variables. Insti-

tutional leverage varies substantially. The average market (T DM) and book (T DA) leverage of

non-financial firms are both approximately 20%. Panel C shows that investee firms’ leverage
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ratios (i.e., T DA and T DM) are strongly negatively (significant at the 1%) associated with the

leverage ratios of financial institutions.

[Insert Table 1 here.]

4. Relationship between the Leverage of Institutions and In-

vestee Firms

In this section, we test our main hypothesis at the institution level. We explore the capital

regulation channel using five cross-sectional analyses. Finally, we investigate how the de-

risking motive of financial institutions and the relationship between the leverage of financial

institutions and that of their investee firms vary before and after the GFC.

4.1. Main results

We test our hypotheses at the institution level by estimating the following model:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2S IZE WTi,t + β3MT B WTi,t

+ β4PROFIT ABILITY WTi,t + β5T ANGIBILITY WTi,t

+ β6CAS HVOL WTi,t + β7ETR WTi,t + β8DIVPAYER WTi,t

+ β9INDUS T DM WTi,t(INDUS T DA WTi,t) + β10INFLAT IONt

+ β11S IZE INS Ti,t + β12ROA INS Ti,t + β13CAPVOLi,t

+ INS T ITUT ION FE + YEAR FE + εi,t, (2)

where postfix “ WT” denotes the value-weighted average of the variable that measures investee

firm characteristics. For example, the dependent variable T DM WTi,t is defined as:

T DM WTi,t =
∑
j∈F

ωi, j,tT DM j,t, (3)

where F denotes the set of investee firms of institution i in year t. T DM j,t is the market leverage

of investee firm j in year t. The weight ωi, j,t is the ratio of the value of equity held by institution

i in firm j to the value of equity held by institution i in all investee firms. We calculate the
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equity value held by institution i in firm j as the average quarterly holding equity value. We

calculate the value of equity held by an institution as the number of firm j’s shares held by the

institution in each quarter in year t times the stock price of firm j at the end of that quarter. We

then take the average of the quarterly held equity value for the institution’s held equity value in

year t.

Our key variable of interest in equation (2) is institution i’s leverage last year, LEV INS Ti,t−1.

We include two sets of control variables in equation (2). One set includes the equity value-

weighted average of investee firms’ characteristics (variables with postfix “ WT”) to control

for firm-level determinants of T DM or T DA. The other set includes variables to control for

other institutional features that could affect an institution’s de-risking incentives: institution

size (S IZE INS Ti,t), profitability (ROA INS Ti,t), and capital ratio volatility (CAPVOLi,t). We

also add institution fixed effects to account for the differences in capital structure across differ-

ent categories of financial institutions. We add year fixed effects to account for potential time

variations.

We present the results from estimating equation (2) in Table 2. To control for heteroskedas-

ticity and clustering, we use robust standard errors clustered by institution and year. We find

that the leverage of financial institutions has a significantly negative impact on both investee

firms’ market leverage and book leverage. The results remain robust when we include institu-

tion and year fixed effects. Economically, as the coefficients of T DMt and T DAt suggest, a one

standard deviation increase in lagged institutional leverage leads to a 3.3% (2.1%) increase in

the investee firm’s market (book) leverage in column (3) (column (6)). Relative to the investee

firm’s mean market (book) leverage of 22.4% (22.3%), the effect of institutional leverage on

portfolio leverage is economically sizable.10 The results are consistent with our main hypoth-

esis that financial institutions with high leverage tend to de-leverage their equity portfolios to

diversify financial risk.

4.2. Cross-sectional analyses

To test our five cross-sectional subhypotheses in Section 2, we first create the following cross-

sectional factors (CROS S FACTOR) for the five cross-sectional conjectures: (1) the indicator

variables COMMERCIAL and INVES T MENT to indicate commercial banks and investment

banks, respectively; (2) the indicator variable S HORT , which is equal to one if the institu-
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tion’s short-term liability to total liability ratio is above the sample median in a year, and zero

otherwise; (3) the indicator variable HIGHEQUITY , which is equal to one if the institution’s

total market value of equity holdings is above the sample median in a year, and zero otherwise;

(4) the indicator variable LOWROA, which is equal to one if the institution’s ROA is below

the sample median in a year, and zero otherwise; (5) the indicator variable LOWCAP, which

is equal to one if the institution’s capital ratio is below the sample median in a year, and zero

otherwise. We then augment equation (2) by including one of the five CROS S FACTORs and

its interaction with LEV INS Ti,t−1 and estimate the following model:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2CROS S FACTOR

+ β3LEV INS Ti,t−1 ×CROS S FACTOR + CONTROLS

+ INS T ITUT ION FE + YEAR FE + εi,t, (4)

The cross-sectional test results are in Table 3. We measure each investee firm’s leverage

using the market leverage (T DM), compute the institution’s equity holding value-weighted av-

erage of T DM across all investee firms as the dependent variable (T DM WT ), and present the

results in Panel A. We next use the book leverage (T DA) of investee firms to calculate the in-

stitution’s equity holding value-weighted average of T DA across all investee firms and present

the results in Panel B. Columns (1) to (5) of both Panel A and Panel B show the results from

adding each of the five CROS S FACTORs and their interactions with LEV INS Ti,t−1. Column

(1) in Panel A shows a negative and significant coefficient of LEV INS Ti,t−1×COMMERCIAL

(β3 = −0.014, significant at the 5% level), indicating that a one standard deviation increase in

LEV INS Ti,t−1 is associated with 1.4% more decrease in investee firms’ leverage for commer-

cial banks than for investment banks and insurers. This results suggest that the equity portfolio

choice of commercial banks is more sensitive to their leverage changes, consistent with the fact

that commercial banks have more regulatory capital constraints than other financial institutions,

and hence, de-risking behavior is likely more prevalent among commercial banks.

[Insert Table 3 here.]

Column (2) in Panel A indicate that a one standard deviation incrase in the leverage of a finan-

cial institution with a higher short-term liability ratio is associated with 1% lower leverage of

its investee firms. As shown in column (3), a one standard deviation increase in the leverage of
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a financial institution with a higher equity holding ratio is associated with 1% lower leverage of

its investee firms. In addition, columns (4) and (5) show that a one standard deviation incrase

in the leverage of a financial institution that has a more vulnerable capital position (i.e., lower

profitability and lower current capital ratio) is associated with lower leverage of its investee

firms. We have similar findings when using book leverage (T DA WT ) in Panel B. Taken to-

gether, the results in Table 3 corroborate our conjectures in Section 2 that regulatory capital

requirement is associated with de-leveraging activities of financial institutions.

4.3. De-risking before and after the GFC

As the capital requirements substantially tightened after the GFC, we expect that the finan-

cial institutions has stronger incentives to de-leverage their equity portfolios after 2009. We

estimate the following model to test this conjecture:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2POS TGFC

+ β3LEV INS Ti,t−1 × POS TGFC + CONTROLS

+ INS T ITUT ION FE + YEAR FE + εi,t, (5)

where POS TGFC is an indicator variable that equals one if the sample year is after 2009 and is

zero otherwise. The dependent variables and control variables are the same as those in equation

(2). We expect a negative coefficient (β3) of LEV INS Ti,t−1 × POS TGFC.

Table 4 reports the results of estimating equation 5. Columns (1) and (2) present the results

for market and book leverage, respectively. Consistent with the conjecture above, we find that

β3 is significantly negative in both column (1) (β3 = −0.011, significant at the 5% level) and

column (2) (β3 = −0.008, significant at the 10% level), indicating that the financial institutions

become more aggressive in de-risking after the GFC, when capital requirements tightened.

[Insert Table 4 here.]

5. Impact on Securities Issues of Investee Firms

The capital requirements pressure financial institutions to de-risk by adjusting their portfolio

holdings to include more low-leverage firms. This implies that firms with higher leverage are
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more likely to be dropped from the equity portfolios of the financial institutions. Due to the

large aggregate equity holdings of these financial institutions, their “exit” from holding firms’

stocks can lead to negative price reactions by these stocks. The exit threat and consequent price

impact would motivate firms to adjust their capital issuance decisions to retain ownership by

these financial institutions. Although banks and insurers may not be able to directly intervene in

the financial decisions of investee firms, they can “vote with their feet” by exiting from holding

stocks of firms and inducing firms to adjust their financing decisions, which can reinforce the

negative association between the leverage of financial institutions and investee firms. This

suggests that we should be cautious when evaluating the externalities of capital regulations, as

the regulations can transmit their impacts on financial institutions to their investee firms. In this

section, we test whether firms cater to the leverage preferences of financial institutions due to

their exit threat.

5.1. Exit as a real threat

To test whether financial institutions influence investee firms by exiting from holding firm

stocks, we estimate the following logistic regression model at the firm level:

P(DROP j,t+1 = 1) = β0 +β1T DM j,t(T DA j,t)+β2RETURN j,t +FIRM FE+YEAR FE+ε j,t, (6)

where DROP j,t+1 is an indicator variable that equals one if firm j′s institutional ownership by

banks (both commercial and investment) and insurers in year t + 1 drops by more than 50%

compared to the institutional ownership by banks and insurers in year t. The variable of interest

is the leverage of firm j, measured as T DM j,t or T DA j,t in year t. RETURN j,t is the cumulative

stock return of firm j over year t. We include firm fixed effects to control for unobservable

firm-level factors and year fixed effects to control for time variation.

Table 5 presents the logistic regression results. We find that the higher leverage of an

investee firm makes it more likely to be dropped by its institutional investors in the following

year, as indicated by the positive coefficients β1 = 1.255 (significant at the 1% level) in column

(1) and 1.092 (significant at the 1% level) in column (2), respectively. Further computation of

the marginal likelihood effect indicates that a 1% increase in T DM (T DA) is associated with a

8.62% (8.36%) increase in the likelihood of being dropped by the institutional investors.
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[Insert Table 5 here.]

We also evaluate the impact of changes in firm leverage relative to the impact of changes in

firm stock returns on the likelihood of being dropped from the equity portfolios of the financial

institutions. We find that the stock return of a firm needs to increase 17.19% (9.93%) to offset

the impact of a 1% increase in T DM (T DA) on the likelihood of being dropped from the equity

portfolios of the financial institutions,11 suggesting that investee firm leverage plays a critical

role in institutions’ decisions regarding equity holdings.

5.2. Catering to institutions’ leverage preferences

The exit of institutional investors can lead to a negative capital market reaction, which poses

a real threat to investee firms. We investigate whether investee firms cater to the leverage

preferences of financial institutions. Specifically, we test whether investee firms with highly

indebted institutional investors are more likely to issue or repurchase equity or debt to adjust

their leverage in the following year.

To account for the firms’ ex ante incentives for adjusting their leverage to an optimal level,

we first split the full firm-level sample into two subsamples: the under- and overleveraged sub-

samples. Following a common approach in literature (e.g., Uysal, 2011; Denis & McKeon,

2012), we classify firms as under- (over-) leveraged if their observed leverage ratios are under

(over) the estimated long-term target leverage ratios. This research design requires the estima-

tion of the long-term target leverage ratio. For each year, we estimate a linear target leverage

model as follows:

T DM j,t(T DA j,t) = βX j,t−1 + ε j,t, (7)

where T DM j,t ((T DA j,t)) is the market (book) leverage of firm j in year t. The variable vector

X j,t−1 contains a set of target capital structure determinants. We include six core target capital

structure determinants (see Frank & Goyal, 2009; Marchica & Mura, 2010; Denis & McK-

eon, 2012): (1) median industry market (or book) leverage INDUS T DM (or INDUS T DA);

(2) market-to-book ratio (MT B); (3) tangible assets (T ANGIBILITY); (4) operating income

(PROFIT ABILITY); (5) firm size (S IZE); and (6) inflation rate (INFLAT ION).

We first estimate equation (7) and then group the firm-year observations with positive (neg-

ative) residual ε j,t into over-(under-) leveraged subsamples. Next, we estimate the following
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logistic model using the over- and under-leveraged subsamples:

LOGIT (π j,t+1) = α + βLEV IO j,t + νCONTROLS IO + γCONTROLS FIRM

+ FIRM FE + YEAR FE + ε j,t, (8)

where π j,t is the probability of firm j’s capital structure actions, i.e., the issuance of debt

(DEBT IS S UEt+1) and equity (EQUITYIS S UEt+1) in the next year t + 1 or the repurchase

of debt (DEBTREPt+1) and equity (EQUITYREPt+1). We use the same definitions for corpo-

rate issuance and repurchasing actions applied in Denis & McKeon (2012). A firm is defined

as having an equity or a debt issuance (repurchase) in a year if the net equity or debt issuance

(repurchase) amount in the year is at least 3% of the market value of equity at the beginning

of the year.12 We use the same threshold, 3%, to define debt and equity repurchases. The log

odds logit(π j,t) are equal to ln( π j,t

1−π j,t
). We separately estimate the logit model for the underlever-

aged and overleveraged subsamples. We are interested in the coefficient (β ) of LEV IO j,t in

equation (8).

Equation (8) is estimated at the firm level. Since each firm can have multiple institutional

investors (i.e., banks or insurers), we compute the variable of interest LEV IO j,t by aggregating

the institutions’ leverage using the ownership-weighted average of each institution’s leverage

as follows:

LEV IO j,t =
∑
i∈I

ωi, j,tLEV INS Ti,t, (9)

where I denotes the set of institutional investors of firm j in year t. LEV INS Ti,t is the leverage

of institution i. This definition of institutional leverage, i.e., the weighted average of institu-

tions’ leverage ratios, is similar to that in Gaspar et al. (2005).13

We include two sets of control variables. The first set of control variables measures several

institutional characteristics (CONTROLS IO) that might be correlated with the leverage of in-

vestee firms (e.g., Gaspar et al., 2005): (1) FRACT ION: the ratio of the firm’s shares held by

institutional investors; (2) TURNOVER: investor churn rates; (3) CONCENTRAT ION: the

degree of ownership concentration; (4) MGRCON: manager concentration; (5) INDUS EXPO:

the average percentage of shareholders’ portfolios that is invested in the industry; and (6)

BET A: the weighted average of each shareholder’s portfolio betas. Notably, as in the definition

of institutional leverage, the institutional characteristics of a firm are the weighted average of
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the variables across that firm’s multiple institutional shareholders.

The second set of controls is at firm level (CONTROLS FIRM) and includes the six core

target capital structure determinants used in the target leverage model (see equation (7)). We

also include firm fixed effects to control for unobservable omitted firm characteristics that may

affect firms’ leverage and year fixed effects to account for year variation.

The results in Table 6 demonstrate how institutional leverage relates to investee firms’ cap-

ital issuance decisions. Columns (1) and (2) report the results for the under-leveraged subsam-

ple, while columns (3) and (4) show the results for the over-leveraged subsample. As shown in

columns (1) and (2), the indebtedness of institutional investors is negatively associated with the

likelihood of firm debt issuance or equity repurchase when firms are under-leveraged, which

will lower firms’ leverage and move their leverage further away from the target leverage. The

results are also economically significant: a one standard deviation increase in the institutional

owner’s leverage is associated with a 11.97% (14.12%) decrease in the likelihood of debt is-

suances (equity repurchases) when firms are under-leveraged.

[Insert Table 6 here.]

These results seemingly contradict the trade-off theory of corporate capital structure that

firms should adjust their leverage upward when they are underleveraged. However, it may offer

implications for the puzzle identified in the recent corporate capital structure literature, which

documents that the firm characteristics in prior capital structure studies cannot sufficiently pre-

dict corporate issuance actions in adjusting the capital structure, which raises questions about

capital structure trade-off theory (see Denis & McKeon, 2012; Frank & Shen, 2016). Our re-

sults show that, in addition to firm attributes, external forces may also alter firms’ proactive

capital structure adjustment decisions, which could be responsible for conflicts in the findings

of prior studies.

Columns (3) and (4) show that a one standard deviation increase in the leverage of insti-

tutional investors increases the probability of firm debt repurchase (equity issuance) by 8.23%

(8.67%) when firms are over-leveraged. These financing actions can lower firms’ leverage

and bring it closer to the target leverage. Taken together, the results in Table 6 are consistent

with firms taking action to reduce their leverage regardless of whether their leverage position

is above or below the target leverage, which provides support for our hypothesized catering

behavior of firms.
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6. Conclusion

In this paper, we extend the literature on the impacts of capital regulations by considering

the equity exposure of banks and insurance companies. We find evidence that the de-risking

behavior of banks and insurers in response to tightening capital requirements is not limited to

their credit portfolios, as widely documented, but extends to their equity exposures as well.

Specifically, we find a negative relationship between the leverage of banks and insurers and

that of their investee firms, consistent with these financial institutions diversifying financial

risk through their equity holdings in non-financial firms. Moreover, we show that de-risking

through equity holdings generates broad economic impacts on financial markets. In particular,

we find results consistent with the non-financial firms in equity portfolios of banks and insurers

de-leveraging to deviate from their theoretically optimal capital structures.

We also find evidence consistent with banks and insurers adjusting their equity holdings

toward low-leveraged firms when they experience adverse capital shocks. This finding com-

plements the well-documented behavior of banks cutting lending under tightening capital reg-

ulations. Both cutting lending and shifting to low-leverage investee firms can potentially have

adverse broad economic impacts on the economy. Basel III, which was finalized in early 2019

and is set to be implemented by member jurisdictions at various speeds, will increase the Tier

1 capital ratio from 8% to 12%. On the one hand, the long-run effects associated with stricter

capital requirements may well have the potential to meaningfully increase overall social wel-

fare by reducing systemic risk in financial systems. However, we need to be vigilant about

the unintended consequences associated with the imposed capital regulations. To minimize the

unintended consequences associated with further tightening capital regulations, regulators need

to gradually phase in the new requirements so that banks and insurers have time to generate the

necessary additional capital out of retained earnings.
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Notes
1In 2019, the Basel Committee on Banking Supervision described the framework for risk-based capital re-

quirements: see https://www.bis.org/basel_framework/chapter/RBC/20.htm?inforce=20191215.
2Our results suggest that a one standard deviation increase in the leverage of financial institutions decreases

the value-weighted average market (book) leverage of investee firms by 9.41% (14.74%).
3For example, Delaware limits share investing to 25%; New Jersey sets its limit at 15%.
4Large banking organizations in the U.S. are generally organized according to a BHC structure (Avraham,

Selvaggi, & Vickery, 2012). For example, Bank of America, Citigroup, and JPMorgan Chase & Co. are all

operated by BHCs. A BHC can engage in lending, deposit-taking, and a broader range of business activities, such

as securities dealing and underwriting, insurance, real estate, private equity, leasing and trust services, and asset

management.
5In 1988, the Basel Committee on Banking Supervision published a set of minimum capital requirements for

banks, known as Basel I. Basel I was enforced by law in the Group of Ten (G-10) countries in 1992. A new set

of rules known as Basel II was later developed in response to regulatory deficiencies revealed by the GFC. Basel

III was agreed upon by the members of the Basel Committee on Banking Supervision in November 2010 and was

scheduled to be introduced between 2013 and 2015; however, implementation was extended to March 31, 2019,

and then again until January 1, 2022.
6See https://www.bis.org/bcbs/irbriskweight.pdf for more information about risk weight estima-

tion.
7TF-IDF is an efficient and widely used algorithm in fuzzy string matching, and it generates a similarity score

between two strings. We identified closely matched institution-company pairs by first keeping the pairs whose

similarity scores are above a preset threshold (we use 0.8) and further manually cross-validate the closely matched

pairs to ensure that the matched institutions in different databases refer to the same entity.
8The remaining 10% of matched institutions, on average, hold less than 1% ownership of non-financial firms.

For a robustness check, we also include all matched institutions in our analysis, and our main results still hold.
9We use a similar procedure when matching financial institutions in Compustat to identify financial institutions

in call report data.
10The change relative to mean T DM (T DA) is 3.3%

22.4% = 14.74% ( 2.1%
22.3 = 9.41%).

11Based on the results in Table 5, we compute the relative impact of leverage and stock returns on the likelihood

of being dropped as 1.255
0.073 = 17.19% for T DM and 1.092

0.110 = 9.93% for T DA.
12Many studies (e.g., McKeon, 2015; Huang & Ritter, 2016) on corporate issuance decisions also adopt the

same definitions for corporate capital structure actions (i.e., net debt and net equity issuance decisions rather than

gross debt and gross equity issuance decisions). The 3% of the market-value filter eliminates most firms with

employee stock options from the equity issuer category (McKeon, 2015; Huang & Ritter, 2016).
13Our weight ωi, j,t is slightly different from theirs as we focus on three types of financial institutions in our

sample and scale the weights of Gaspar et al. (2005) by the percentage held by them, such that the weights sum to

one.
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Appendix: Variable definitions
Firm and institution leverage

T Dt = Total debt at the end of year t, which is calculated as the summation of current
debt (dlc) and long-term debt (dltt).

MVAt = Market value of assets at the end of year t, calculated as the summation of
market equity (prcc c× cshpri), total debt (dlc + dltt), and preferred stock liq-
uidation value (pstkl), minus deferred taxes and investment tax credits (txditc).

T DMt = Total debt (T D) to the market value of assets (MVA) at the end of year t.
T DAt = Total debt (T D) to the book value of assets (at) at the end of year t.
UNDERLEVt = Indicator variable, equal to 1 if the firm’s leverage is below its target leverage

in year t; 0 otherwise. We measure target leverage by following Byoun (2008)
and Uysal (2011).

EQUITYt+1 = Sale of common and preferred stock (sstk) in year t.
EQUITYIS S UEt+1 = Indicator variable for equity issuance in year t+1, equal to 1 if EQUITYt+1 >

0.03; 0 otherwise.
EQUITYREPt+1 = Indicator variable for equity repurchase in year t+1, equal to 1 if EQUITYt+1 <

−0.03; 0 otherwise.
DEBTt+1 = Change in total debt from year t to year t+1, calculated T Dt+1 − T Dt ∗

(MVAt+1/MVAt).
DEBT IS S UEt+1 = Indicator variable for debt issuance in year t+1, equal to 1 if DEBTt+1 > 0.03;

0 otherwise.
DEBTREPt+1 = Indicator variable for debt repurchase in year t+1, equal to 1 if DEBTt+1 <

−0.03; 0 otherwise.
CARt = The capital ratio of the financial institution, which is calculated as its total

assets minus total liabilities, divided by total assets at the end of year t.
LEV INS Tt = The average inverse of financial institutions’ capital ratios (1/CAR) over the

four quarters in year t. The variable is normalized to have a standard deviation
of one.

LEV IOt = The measure of the overall risk of holding financial institutions, which is de-
fined as the year-end ownership weighted average of LEV INS Tt . The vari-
able is normalized to have standard deviation of one.

Controls of institutional characteristics in the institution-level analysis

S IZE INS Tt = The natural logarithm of financial institution’s total assets at the end of year t.
ROA INS Tt = Return on assets for financial institutions in year t, defined as income before

extraordinary items scaled by average total assets in year t.
CAPVOLt = The standard deviation of the capital ratio of financial institutions over the pre-

vious five years, i.e., year t-4 to t.

Controls of institutional characteristics in the firm-level analysis

FRACT IONt = The ratio of a firm’s shares held by financial institutions such as banks and
insurance companies identified in our sample relative to the total shares out-
standing in CRSP at the end of year.

FRACT ION OT HERt = The ratio of a firm’s shares held by all other institutions relative to total shares
outstanding in CRSP at the end of year t.

TURNOVERt = The institutional investor turnover of a firm, which is calculated, following
Gaspar et al. (2005), as the year-end ownership weighted average of the aver-
age total portfolio churn rate over the four quarters in a year.

CONCENTRAT IONt = Institutional investor’s concentration, which is calculated as the Herfindahl-
Hirschman Index (HHI) over the distribution of the institutional investor’s own-
ership in its portfolio at the end of the year.

MGRCONt = Manager concentration, which is calculated as the year-end ownership
weighted average of the concentration of institutional investors.

INDUS EXPOt = Industry exposure, which is calculated as the average percentage of institu-
tional investors’ portfolios that are invested in the the focal firm’s industry.
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Appendix continued
BET At = The year-end ownership-weighted average of the betas of all institutional in-

vestors.

Determinants of firm leverage

S IZEt = The natural logarithm of firms’ total assets at the end of year t.
S IZE WTt = The holding equity value-weighted average of portfolio firm size (S IZE) of an

institution at the end of year t. The holding equity value of a portfolio firm is
calculated as the number of shares held by the institution times the stock price
of the portfolio firm.

MT Bt = Market to book ratio of firms at the end of year t, which is defined as the market
value of assets (MVE) scaled by the book value of assets (at).

MT B WTt = The holding equity value-weighted average of portfolio firm market-to-book
value (MTB) held by an institution at the end of year t.

PROFIT ABILITYt = Operating income before depreciation (oibdp) scaled by the average of the total
assets (at) of the firm in year t.

PROFIT ABILITY WTt = The holding equity value-weighted average of portfolio firm profitability (Prof-
itability) by an institution at the end of year t.

T ANGIBILITYt = Tangibility is defined as net property, plant and equipment (ppent) scaled by
the book value of assets (at) at the end of year t.

T ANGIBILITY WTt = The holding equity value-weighted average of portfolio firm tangibility (Tan-
gibility) for an institution at the end of year t.

CAS HVOLt = The standard deviation of operating cash flow scaled by total assets over the
previous five years, i.e., year t-4 to t.

CAS HVOL WTt = The holding equity value-weighted average of portfolio firm cash flow volatil-
ity (CAS HVOL) for an institution at the end of year t.

ETRt = The effective tax rate, calculated as the tax expense (T XT ) divided by net in-
come before tax (PI) at the end of year t.

ETR WTt = The holding equity value-weighted average of the portfolio firm’s effective tax
rate (ETR) for an institution at the end of year t.

DIVPAYERt = Indicator variable that equals 1 if firms pay a dividend in year t; 0 otherwise.
DIVPAYER WTt = The holding equity value-weighted average of the portfolio firm’s dividend

payment status (DIVPAYER) for an institution at the end of year t.
INDUS T DMt = The median of total debt to the market value of assets (T DM) by industry and

by year t. Industry is defined as the Fama-French 48 industries in the main
results. Robustness is examined by redefining industry at the four-digit and
two-digit SIC levels.

INDUS T DM WTt = The holding equity value-weighted average of the portfolio firm’s industry me-
dian for market leverage (INDUS T DM) for an institution at the end of year
t.

INDUS T DAt = The median of total debt to the book value of assets (T DA) by industry and by
year t. Industry is defined as the Fama-French 48 industries in the main results.
Robustness is examined by redefining industry at the four-digit and two-digit
SIC levels.

INDUS T DA WTt = The holding equity value-weighted average of the portfolio firm’s industry me-
dian for book leverage (INDUS T DA) for an institution at the end of year t.

INFLAT IONt = Expected inflation rate in year t, which is the expected change in the consumer
price index over the coming year using data from the Livingston Survey avail-
able at http://www.phil.frb.org/econ/liv/index.html.

Other variables

COMMERCIALt = Indicator variable that equals 1 if the financial institution is a commercial bank;
0 otherwise.

INVES T MENTt = Indicator variable that equals 1 if the financial institution is an investment bank;
0 otherwise.

S HORTt = Indicator variable that equals 1 if the financial institution’s short-term liability
is above the sample median at the end of year t; 0 otherwise.

HIGHEQUITYt = Indicator variable that equals 1 if the financial institution’s total market value
of equity holdings is above the sample median at the end of year t; 0 otherwise.
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Appendix continued
LOWROAt = Indicator variable that equals 1 if the financial institution’s return on assets

(ROA INS T ) for equity holdings is below the sample median in year t; 0 oth-
erwise.

LOWCAPt = Indicator variable that equals 1 if the financial institution’s capital ratio (CAR)
is below the sample median at the end of year t; 0 otherwise.

POS TGFCt = Indicator variable that equals 1 if the sample year is after 2009; 0 otherwise.
DROPt = Indicator variable that equals 1 if the firm’s institutional ownership percentage

by banks and insurance companies at the end of year t is lower than its insti-
tutional ownership percentage by banks and insurance companies at the end of
year t-1.
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(a) Median of equity holdings ($billion)

(b) Median of equity holdings to assets ratio

Figure 1: Median of equity holdings by financial institutions
This figure shows the time trend of the median equity holdings in dollars (Panel a) and the median equity
holdings to asset ratio (Panel b) by financial institutions in the sample from 1980 to 2018. The solid line,
dashed line, and dash-dot line in both panels represent commercial banks, investment banks, and insurance
companies, respectively.
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(a) Aggregate equity holdings ($trillion)

(b) Fraction of aggregate equity holdings

Figure 2: Aggregate equity holdings ($trillion) by financial institutions
This figure shows the time trend of aggregate equity holdings (Panel a) and the fraction of aggregate equity
holdings (Panel b) by financial institutions in the sample from 1980 to 2018. The solid line, dashed line,
and dash-dot line in both panels represent commercial banks, investment banks, and insurance companies,
respectively.
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Table 1: Descriptive statistics

Panel A: Summary statistics of equity holdings

Financial institution classification Equity holding ($billion) Equity holding to asset ratio

Mean Median Mean Median

All (N=8,629) 43.995 4.718 43.125 1.298
Commercial banks (N=6,899) 40.769 3.872 40.447 1.335
Investment banks (N=850) 90.322 14.919 95.037 12.988
Insurance companies (N=880) 24.520 7.615 2.601 0.481

Panel B: Summary statistics of variables (N=8,629)

Variable Mean Std.Dev Q1 Median Q3

T DA WTt 0.223 0.059 0.187 0.219 0.256
T DM WTt 0.224 0.078 0.179 0.211 0.251
S IZE WTt 9.607 1.057 8.879 9.613 10.423
MT B WTt 1.887 0.914 1.331 1.738 2.146
PROFIT ABILITY WTt 0.161 0.035 0.145 0.166 0.183
T ANGIBILITY WTt 0.284 0.092 0.223 0.268 0.346
CAS HVOL WTt 0.049 0.134 0.031 0.038 0.048
ETR WTt 0.318 0.106 0.280 0.325 0.358
DIVPAYER WTt 0.873 0.141 0.818 0.917 0.976
INDUS T DMt 0.214 0.058 0.174 0.205 0.243
INDUS T DAt 0.194 0.036 0.171 0.192 0.217
INFLAT IONt 0.036 0.018 0.023 0.032 0.044
LEV INS Tt 1.446 1.000 0.930 1.411 1.865
S IZE INS Tt 8.333 2.523 6.709 8.414 9.969
ROA INS Tt 0.013 0.057 0.003 0.007 0.012
CAPVOLt 1.349 6.439 0.005 0.012 0.238
COMMERCIALt 0.800 0.400 1.000 1.000 1.000
INVES T MENTt 0.099 0.298 0.000 0.000 1.000
S HORTt 0.501 0.500 0.000 1.000 1.000
HIGHEQUITYt 0.501 0.500 0.000 1.000 1.000
LOWROAt 0.499 0.500 0.000 0.000 1.000
LOWCAPt 0.499 0.500 0.000 0.000 1.000
POS TGFCt 0.231 0.422 0.000 0.000 0.000
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Panel C: Correlation (N=8,629)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
(1) T DM WTt

(2) T DA WTt 0.60
(3) LEV INS Tt−1 -0.09 -0.08
(4) S IZE WTt 0.18 0.22 -0.14
(5) MT B WTt -0.46 0.01 -0.04 0.14 ‘
(6) PROFIT ABILITY WTt -0.52 -0.23 0.14 -0.15 0.35
(7) T ANGIBILITY WTt 0.08 0.05 0.20 -0.42 -0.22 0.41
(8) CAS HVOL WTt -0.01 0.02 -0.01 -0.06 0.06 0.00 -0.03
(9) ETR WTt -0.08 -0.14 0.14 -0.24 -0.01 0.26 0.30 0.00
(10) DIVPAYER WTt 0.10 -0.04 0.14 0.15 -0.30 0.11 0.30 -0.12 0.18
(11) INFLAT IONt 0.04 -0.18 0.22 -0.50 -0.31 0.27 0.53 -0.04 0.27 0.34
(12) S IZE INS Tt 0.03 0.07 0.23 0.18 0.05 -0.11 -0.19 0.01 -0.07 -0.10 -0.16
(13) ROA INS Tt 0.00 0.02 -0.14 -0.08 0.03 -0.05 -0.02 0.02 -0.03 -0.08 -0.01 -0.07
(14) CAPVOLt -0.05 -0.03 -0.13 0.18 -0.02 -0.01 -0.10 -0.01 -0.07 -0.02 -0.16 -0.06 0.02
Notes: This table reports descriptive statistics for variables at the institution level. Panel A presents the summary statistics of the equity
holding value to total assets ratio for banks and insurance companies in the sample. Panel B presents summary statistics of the main
variables in the regression analysis. Panel C presents Pearson correlation coefficients among the main variables. The correlation coefficients
in bold are significant at the 5% level. All continuous variables are winsorized at the 1st and 99th percentiles. See the Appendix for all
variable definitions.

31
E

lectronic copy available at: https://ssrn.com
/abstract=

3595806



Table 2: The relationship between the leverage of institutions and that of non-financial
investee firms

Dep.Var. = T DM WTt Dep.Var. = T DA WTt

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

LEV INS Tt−1 −0.056*** −0.042*** −0.033*** −0.044*** −0.031*** −0.021***
(−6.42) (−4.64) (−3.73) (−5.76) (−4.35) (−3.17)

S IZE WTt 0.009** 0.021*** 0.016*** 0.018***
(2.48) (4.16) (6.14) (4.24)

MT B WTt −0.012*** −0.008* 0.009*** −0.002
(−3.73) (−1.89) (2.64) (−0.68)

PROFIT ABILITY WTt −0.889*** −0.888*** −0.488*** −0.354***
(−8.56) (−9.80) (−5.50) (−5.22)

T ANGIBILITY WTt 0.171*** 0.083** 0.104** 0.070*
(4.02) (2.27) (2.06) (1.69)

CAS HVOL WTt 0.018** 0.011* 0.017** 0.006
(2.21) (1.77) (2.53) (1.14)

ETR WTt −0.003 0.004 −0.018 0.006
(−0.12) (0.35) (−0.85) (0.87)

DIVPAYERt −0.035 0.011 −0.050** −0.001
(−1.31) (0.37) (−2.09) (−0.10)

INFLAT IONt −0.176 −3.758* −0.425*** −2.159
(−0.97) (−1.77) (−2.61) (−1.42)

INDUS T DM(A) WTt 0.555*** 0.604*** 0.796*** 0.554***
(7.76) (9.05) (5.92) (5.17)

S IZE INS Tt 0.001 −0.001 0.001 −0.001
(0.14) (−0.66) (0.10) (−0.87)

ROA INS Tt −0.012 −0.007 0.006 −0.018
(−0.54) (−0.50) (0.48) (−1.39)

CAPVOLt −0.001** 0.001 −0.001** 0.001
(−2.07) (0.45) (−2.47) (0.25)

INSTITUTION FE No No Yes No No Yes
YEAR FE No No Yes No No Yes
N 8,629 8,629 8,629 8,629 8,629 8,629
Adj. R2 0.078 0.520 0.790 0.059 0.348 0.744
Notes: This table reports OLS regression results of the relationship between the leverage of financial institutions
and that of investee firms based on the model below:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2S IZE WTi,t + β3MT B WTi,t

+ β4PROFIT ABILITY WTi,t + β5T ANGIBILITY WTi,t

+ β6CAS HVOL WTi,t + β7ETR WTi,t + β8DIVPAYER WTi,t

+ β9INDUS T DM WTi,t(INDUS T DA WTi,t) + β10INFLAT IONt

+ β11S IZE INS Ti,t + β12ROA INS Ti,t + β13CAPVOLi,t

+ INS T ITUT ION FE + YEAR FE + εi,t,

where the depedent variable T DM WTi,t (T DA WTi,t) is the value-weighted market (book) leverage of investee
firms in the insitution’s equity portfolio, and variable of interest LEV INS Ti,t−1 is the institution’s leverage.
Columns (1)-(3) present results using the value-weighted market leverage of investee firms (T DM WT ) as the
dependent variable. Columns (4)-(6) present results using the value-weighted book leverage of investee firms
(T DA WT ) as the dependent variable. t-values are reported in parentheses and calculated based on robust
standard errors clustered by institution and year. ***, **, and * indicate significance at the 1%, 5%, and 10%
levels (two-tailed), respectively. All continuous variables are winsorized at the 1st and 99th percentiles. See
the Appendix for all variable definitions.

32
Electronic copy available at: https://ssrn.com/abstract=3595806



Table 3: Cross-sectional variation in the relationship between the leverage of institu-
tions and that of non-financial investee firms

Panel A: Market-value leverage of investee firms

Dependent variable = T DM WTt

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

LEV INS Tt−1 −0.027*** −0.028*** −0.028*** −0.025*** −0.027***
(−2.72) (−2.79) (−2.83) (−2.63) (−2.71)

COMMERCIAL −0.004
(−0.72)

LEV INS Tt−1 ×COMMERCIAL −0.014**
(−2.23)

INVES T MENT −0.003
(−0.21)

LEV INS Tt−1 × INVES T MENT 0.005
(0.52)

S HORT −0.005
(−1.21)

LEV INS Tt−1 × S HORT −0.010**
(−1.97)

HIGHEQUITY −0.004
(−1.63)

LEV INS Tt−1 × HIGHEQUITY −0.010**
(−2.06)

LOWROA −0.006*
(−1.72)

LEV INS Tt−1 × LOWROA −0.014**
(−2.39)

LOWCCAP −0.006*
(−1.90)

LEV INS Tt−1 × LOWCAP −0.010*
(−2.04)

S IZE WTt 0.021*** 0.021*** 0.021*** 0.021*** 0.021***
(4.17) (4.17) (4.28) (4.12) (4.21)

MT B WTt −0.008* −0.008* −0.008* −0.008* −0.008**
(−1.90) (−1.89) (−1.87) (−1.86) (−2.07)

PROFIT ABILITY WTt −0.888*** −0.888*** −0.878*** −0.888*** −0.881***
(−9.79) (−9.79) (−9.79) (−9.91) (−9.87)

T ANGIBILITY WTt 0.083** 0.083** 0.077** 0.081** 0.080**
(2.25) (2.26) (2.07) (2.20) (2.17)

CAS HVOL WTt 0.011* 0.011* 0.011* 0.010* 0.011*
(1.77) (1.77) (1.74) (1.66) (1.81)

ETR WTt 0.004 0.004 0.005 0.004 0.003
(0.37) (0.36) (0.40) (0.34) (0.28)

DIVPAYERt 0.011 0.011 0.012 0.011 0.010
(0.38) (0.38) (0.41) (0.39) (0.33)

INFLAT IONt −3.745* −3.746* −3.710* −3.759* −3.630*
(−1.75) (−1.75) (−1.80) (−1.79) (−1.73)

INDUS T DM(A) WTt 0.604*** 0.604*** 0.602*** 0.610*** 0.604***
(9.05) (9.06) (9.07) (9.24) (9.14)

S IZE INS Tt −0.001 −0.001 0.001 −0.001 −0.001
(−0.10) (−0.14) (0.25) (−0.13) (−0.26)

ROA INS Tt −0.007 −0.007 −0.005 0.017 −0.006
(−0.51) (−0.52) (−0.42) (1.37) (−0.48)

CAPVOLt 0.001 0.001 0.001 0.001 0.002
(0.45) (0.45) (0.33) (0.60) (0.74)
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INSTITUTION FE Yes
YEAR FE Yes
N 8,629

Adj. R2 0.791 0.791 0.791 0.792 0.791

Panel B: Book-value leverage of investee firms

Dependent variable = T DA WTt

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

LEV INS Tt−1 −0.018*** −0.017** −0.017** −0.016** −0.015**
(−2.62) (−2.54) (−2.56) (−2.47) (−2.44)

COMMERCIAL −0.009*
(−1.77)

LEV INS Tt−1 ×COMMERCIAL −0.011*
(−1.80)

INVES T MENT 0.002
(0.13)

LEV INS Tt−1 × INVES T MENT 0.004
(1.14)

S HORT −0.005
(−1.37)

LEV INS Tt−1 × S HORT −0.008*
(−1.81)

HIGHEQUITY −0.002
(0.66)

LEV INS Tt−1 × HIGHEQUITY −0.009*
(−1.72)

LOWROA −0.004
(−1.03)

LEV INS Tt−1 × LOWROA −0.010**
(−2.08)

LOWCAP −0.005
(−1.31)

LEV INS Tt−1 × LOWCAP −0.011**
(−2.11)

S IZE WTt 0.018*** 0.018*** 0.018*** 0.018*** 0.018***
(4.26) (4.33) (4.33) (4.21) (4.41)

MT B WTt −0.002 −0.003 −0.002 −0.002 −0.003
(−0.71) (−1.47) (−0.63) (−0.66) (−1.44)

PROFIT ABILITY WTt −0.354*** −0.336*** −0.347*** −0.355*** −0.335***
(−5.24) (−4.96) (−5.23) (−5.23) (−4.97)

T ANGIBILITY WTt 0.069* 0.068* 0.066 0.068* 0.067
(1.69) (1.67) (1.60) (1.65) (1.62)

CAS HVOL WTt 0.006 0.006 0.006 0.006 0.006
(1.14) (1.13) (1.13) (1.10) (1.16)

ETR WTt 0.006 0.005 0.007 0.006 0.005
(0.89) (0.61) (0.94) (0.85) (0.61)

DIVPAYERt −0.00001 −0.003 0.001 0.001 −0.003
(−0.00)4 (−0.14) (0.12) (0.07) (−0.16)

INFLAT IONt −2.124 −2.169 −2.123 −2.152 −2.068
(−1.40) (−1.43) (−1.43) (−1.43) (−1.38)

INDUS T DM(A) WTt 0.553*** 0.551*** 0.553*** 0.557*** 0.553***
(5.14) (5.14) (5.17) (5.22) (5.17)

S IZE INS Tt −0.001 −0.001 −0.001 −0.001 −0.001
(−0.85) (−0.55) (−0.54) (−0.77) (−1.02)

ROA INS Tt 0.017 0.016 0.018 0.027* 0.017
(1.36) (1.34) (1.44) (1.72) (1.31)
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CAPVOLt 0.001 0.001 0.001 0.001 0.001
(0.25) (0.27) (0.20) (0.29) (0.42)

INSTITUTION FE Yes
YEAR FE Yes
N 8,629

Adj. R2 0.745 0.744 0.744 0.745 0.745
Notes: This table reports the regression results from examining the cross-sectional variation in the relationship
between the leverage of institutions and that of non-financial investee firms based on the model below:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2CROS S FACTOR

+ β3LEV INS Ti,t−1 ×CROS S FACTOR + CONTROLS

+ INS T ITUT ION FE + YEAR FE + εi,t,

where the depedent variable T DM WTi,t (T DA WTi,t) is the value-weighted market (book) leverage of investee
firms in the insitution’s equity portfolio, and variable of interest LEV INS Ti,t−1 is the institution’s leverage.
CROS S FACTOR refers to any of the five cross-sectional factors: COMMERCIAL and INVES T MENT ,
S HORT , HIGHEQUITY , LOWROA, and LOWCAP. Panel A (B) presents the results using T DM WT
(T DA WT ) as the dependent variable. CONTROLS refers to other control variables in the table. Columns (1)
- (5) report the results using one of the five cross cross-sectional factors, respectively. t-values are reported in
parentheses and calculated based on robust standard errors clustered by institution and year. ***, **, and *
indicate significance at the 1%, 5%, and 10% levels (two-tailed), respectively. All continuous variables are
winsorized at 1st and 99th percentiles. See the Appendix for all variable definitions.
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Table 4: The impact of the GFC on the de-risking incentives of institutions
Dep.Var. = T DM WTt Dep.Var. = T DA WTt

(1) (2)

LEV INS Tt−1 −0.028*** −0.017**
(−2.89) (2.54)

LEV INS Tt−1 × POS TGFC −0.011** −0.008*
(−2.27) (−1.81)

S IZE WTt 0.021*** 0.018***
(4.16) (4.25)

MT B WTt −0.008* −0.002
(−1.88) (−0.68)

PROFIT ABILITY WTt −0.888*** −0.355***
(−9.81) (−5.23)

T ANGIBILITY WTt 0.083** 0.069*
(2.26) (1.68)

CAS HVOL WTt 0.011* 0.006
(1.77) (1.15)

ETR WTt 0.004 0.006
(0.35) (0.86)

DIVPAYERt 0.011 −0.001
(0.37) (−0.08)

INFLAT IONt −3.749* −2.142
(−1.77) (−1.42)

INDUS T DM(A) WTt 0.604*** 0.555***
(9.05) (5.17)

S IZE INS Tt −0.001 −0.001
(−0.66) (−0.87)

ROA INS Tt −0.007 0.017
(−0.51) (1.39)

CAPVOLt 0.001 0.001
(0.42) (0.21)

INSTITUTION FE Yes
YEAR FE Yes
N 8,629

Adj. R2 0.791 0.745
Notes: This table reports the regression results for the impact of the GFC on the relationship between the
leverage of financial institutions and that of investee firms based on the model below:

T DM WTi,t(T DA WTi,t) = β0 + β1LEV INS Ti,t−1 + β2POS TGFC

+ β3LEV INS Ti,t−1 × POS TGFC + CONTROLS

+ INS T ITUT ION FE + YEAR FE + εi,t,

where the depedent variable T DM WTi,t (T DA WTi,t) is the value-weighted market (book) leverage of
investee firms in the insitution’s equity portfolio, and variable of interest LEV INS Ti,t−1 is the institution’s
leverage. POS TGFC is an indicator variable that equals one if the sample year is after 2009, and zero
otherwise. CONTROLS refers to other control variables in the table. Column (1) presents the results using the
value-weighted market leverage of investee firms (T DM WT ) as the dependent variable. Column (2) presents
the results using the value-weighted market leverage of investee firms (T DA WT ) as the dependent variable.
t-values are reported in parentheses and calculated based on robust standard errors clustered by institution
and year. ***, **, and * indicate significance at the 1%, 5%, and 10% levels (two-tailed), respectively. All
continuous variables are winsorized at the 1st and 99th percentiles. See the Appendix for all variable definitions.
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Table 5: Firm leverage and the reduction of institutional ownership
Dependent variable = DROPt+1

(1) (2)

T DMt 1.255***
(10.75)

T DAt 1.092***
(8.37)

RETURNt −0.073*** −0.110***
(−5.63) (−8.73)

FIRM FE Yes
YEAR FE Yes
N 112,854

Pseudo R2 0.394 0.393
Notes: This table reports the logistic regression estimates of the impact of an investee firm’s leverage on the
likelihood that the firm’s institutional ownership would decrease in the next year based on the model below

P(DROP j,t+1 = 1) = β0 + β1T DM j,t(T DA j,t) + β2RETURN j,t + FIRM FE + YEAR FE + ε j,t,

where the depedent variable DROP is an indicator variable that equals one if a firm’s institutional ownership
drops by more than 50% in the next year, and is zero otherwise. T DM j,t ((T DA j,t)) is the market (book)
leverage of firm j in year t. RETURN j,t is the cumulative stock return of firm j over year t. t-values are
reported in parentheses and calculated based on robust standard errors clustered by firm and year. ***, **, and
* indicate significance at the 1%, 5%, and 10% levels (two-tailed), respectively. All continuous variables are
winsorized at the 1st and 99th percentiles. See the Appendix for all variable definitions.
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Table 6: Firm capital issues and institution leverage
Under-levered (UNDERLEVt = 1) Over-levered (UNDERLEVt = 0)

Dep.Var. = Dep.Var. = Dep.Var. = Dep.Var. =

DEBT IS S UEt+1 EQUITYREPt+1 DEBTREPt+1 EQUITYIS S UEt+1
(1) (2) (3) (4)

LEV IOt −0.032** −0.088*** 0.022** 0.054***
(−2.38) (−5.12) (2.17) (2.70)

FRACT IONt −0.144 0.612*** −0.264 −1.266***
(−0.90) (2.93) (−1.43) (−4.66)

TURNOVERt 0.120** −0.026 0.020 0.316***
(2.13) (−0.30) (0.31) (4.31)

CONCENTRAT IONt 0.276*** 0.262*** 0.049 −0.134
(4.64) (2.95) (0.73) (−1.63)

MGRCONt −0.093 0.080 −0.549** −0.215
(−0.46) (0.30) (−2.26) (−0.79)

BET At 0.048** −0.422*** 0.016 0.235***
(2.54) (−14.73) (0.71) (9.00)

INDUS EXPOt 1.636 −10.089 6.202 −10.366**
(0.39) (−1.51) (1.61) (−2.03)

S IZEt 0.067*** 0.182*** −0.040*** −0.147***
(6.89) (13.30) (−3.15) (−8.73)

MT Bt −0.015* −0.049*** −0.290*** 0.209***
(−1.86) (−3.87) (−16.05) (17.82)

PROFIT ABILITYt −0.183*** 1.847*** 0.405*** −2.399***
(−3.03) (14.11) (4.25) (−21.56)

T ANGIBILITYt 1.334*** −0.992*** −0.498*** 0.333***
(17.84) (−8.44) (−5.99) (3.11)

CAS HVOLt 0.006 0.277*** −0.099** 0.210***
(0.20) (8.10) (−2.26) (4.40)

ETRt 0.069** 0.156*** −0.139*** −0.114***
(2.05) (4.13) (−4.29) (−3.06)

INFLAT IONt 0.297 -2.905 −1.294 −2.705*
(0.11) (−0.85) (−0.33) (−1.88)

FIRM FE Yes
YEAR FE Yes

N 71,750 41,104

Pseudo R2 0.055 0.148 0.070 0.188
Notes: This table examines how under- (over-) levered firms adjust their leverage through the issuance or
repurchase of debt and equity when facing different levels of institution leverage. We first calculate the expected
leverage of firm j based on the model below:

T DM j,t(T DA j,t) = βXi,t−1 + ε j,t,

where T DM j,t ((T DA j,t)) is the market (book) leverage of firm j in year t. The variable vector Xi,t−1 contains
six core target capital structure determinants according to the literature: (1) median industry market (or
book) leverage INDUS T DM (or INDUS T DA); (2) market-to-book asset ratio (MT B); (3) tangibility
(T ANGIBILITY); (4) profitability (PROFIT ABILITY); (5) log of assets (S IZE); and (6) inflation rate
(INFLAT ION). We then compute the residual leverage (i.e., r(T DM) and r(T DA)) by subtracting the actual
firm leverage from the expected leverage to indentify under-levered (UNDERLEVt = 1, i.e., negative residual
leverage) and over-levered (UNDERLEVt = 0, i.e., positive residual leverage) subsamples. We next estimate a
logistic model using the under- and over-levered subsamples and report the results on the impact of institution
leverage LEV IOt (ownership-weighted the leverage of the firm’s institutional investors) on the issuance of
debt (DEBT IS S UEt+1) and equity (EQUITYIS S UEt+1) or repurchase of debt (DEBTREPt+1) and equity
(EQUITYREPt+1) in the next year. t-values are reported in parentheses and calculated based on robust
standard errors clustered by firm and year. ***, **, and * indicate significance at the 1%, 5%, and 10%
levels (two-tailed), respectively. All continuous variables are winsorized at 1st and 99th percentiles. See the
Appendix for all variable definitions.
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