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1 Introduction

A stable provision of debt capital is important to financial managers. Existing research

on this topic has largely focused on the composition of the bond investor base, particularly

on its partition between mutual funds and insurance companies, with the latter generally

viewed as a more stable source of capital (Massa et al., 2013; Coppola, 2025). With as-

sets under management exceeding $1 trillion as of 2020 (Todorov, 2021), corporate bond

exchange-traded funds (ETFs) have emerged as a significant vehicle for passive and poten-

tially stable debt capital. In this paper, we investigate whether this stability encourages firms

to undertake risky, long-term investments such as in research and development (R&D).

Recent evidence from Antoniou et al. (2023) on equity ETFs shows that ETF ownership

increases firms’ investment sensitivity to stock prices. The underlying mechanism is that

ETFs enhance the informational efficiency of the stocks they hold, making prices a more

informative guide for managerial decisions (Chen et al., 2007). We complement this finding

by focusing on the stability of debt capital facilitated by bond ETFs. Unlike equity, debt

has a finite maturity and exposes firms to rollover risk, making bond ETFs a particularly

fruitful setting for examining the real effects of capital stability.

While prior work documents important effects of ETF ownership on prices and contrac-

tual terms (e.g., Dannhauser (2017); Dathan and Davydenko (2025)), the key contribution

of this paper is to examine the real effects of ETF ownership on firms’ innovation activ-

ity. We conjecture that the economic benefits of bond ETF ownership accrue primarily

to firms facing greater financial constraints and rollover risk, enabling them to undertake

riskier, long-term investments once these constraints are less binding. Consistent with this
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conjecture, we find that high-yield issuers increase their R&D investments after securing a

more stable source of capital, and that this increased investment is subsequently reflected in

higher patent counts and citations. In contrast, the bulk of investment-grade issuers show no

significant change in investment strategy. This differential effect aligns with He (2025), who

shows that financing intangible assets may require overcoming tighter-binding constraints.

To establish a causal link between investment and ETF ownership, we exploit several

quasi-natural experiments that exogenously increase firms’ ETF bond ownership, enabling

a difference-in-differences (DiD) analysis. The first experiment follows Dannhauser (2017),

where the treatment group consists of firms with at least one bond newly added to the

iShares iBoxx USD High Yield Corporate Bond ETF (HYG) between June and November

2009. We employ two control groups: firms with pre-existing HYG holdings and a matched

sample of firms with characteristics similar to those of the treated group.

The second experiment examines two investment-grade ETFs. On April 30, 2012, the

iShares iBoxx USD Investment Grade Corporate Bond ETF (LQD) lowered its minimum

issuer outstanding requirement from $3 billion to $2 billion and expanded the set of admissi-

ble bond types (e.g., callable bonds). On August 1, 2018, the iShares Short-Term Corporate

Bond ETF (IGSB) expanded its benchmark to include bonds with 3–5 years to maturity

(previously only 1–3 years). In both events, treated firms are those with at least one bond

added to the respective ETF within six months following the rule change, and the control

group consists of a matched sample of firms.

Our DiD analysis reveals that the inelastic supply of debt capital through ETFs con-

tributes significantly to an increase in R&D, but not CAPX, for speculative-grade bond

2



issuers. With cheaper and more stable capital, firms increase spending on innovation and

pursue internal growth opportunities. Depending on the control group, R&D spending as

a percentage of lagged assets increases by approximately 0.09 percentage points relative to

original constituents and 0.2 percentage points relative to matched controls. Economically,

these increases represent 9.6% and 20.8% of the average R&D rate for high-yield firms.

The differential investment response between R&D and CAPX reflects fundamental

differences in their financing margins. CAPX generates tangible, pledgeable assets that can

be financed through asset-based lending channels, such as secured loans tied to liquidation

or redeployable value. In contrast, R&D primarily produces intangible assets whose value

depends on preserving the firm as a going concern, making them reliant on cash-flow–based

borrowing capacity rather than specific collateral. Consistent with this distinction, He (2025)

finds that intangible assets correlate strongly with cash-flow–based debt but only weakly with

asset-based debt, and that redeployability enhances debt capacity for tangibles but not for

intangibles.

Having established a positive relation between ETF ownership and R&D investment,

we devote the remainder of our study to exploring the underlying sources of this relation.

We first examine the pricing channel by analyzing the effect of bond ETF inclusion using the

experiments introduced above. We extend the HYG experiment of Dannhauser (2017) by

considering a broader set of bonds. While Dannhauser (2017) focuses on bonds directly added

to HYG, we examine all bonds issued by firms experiencing HYG inclusion to capture the

aggregate effect, and within this set, isolate bonds not added to identify potential spillover

effect. Our results indicate that, in aggregate, bonds experience a substantial average yield

3



spread reduction of approximately 106 basis points, with a similar reduction for the spillover

effect. We conduct similar analyses for LQD and IGSB and find significant reductions in

yield spreads for investment-grade bonds following ETF inclusion, though the magnitudes

are notably smaller than those observed for high-yield bonds.

Given the large and significant effect on secondary-market yield spreads for speculative-

grade bonds, we next examine the primary market response, which offers more direct evidence

of a reduction in the cost of capital. Applying the same DiD analysis to newly issued bonds

in the HYG experiment following the rule change, we find an average reduction of 70 basis

points in offering yield spreads. Furthermore, treated firms take advantage of this lower cost

of debt by increasing their borrowings.

Finally, we explore additional mechanisms through which bond ETF inclusion affects

corporate investment. Our analysis suggests that ETF ownership relaxes financing con-

straints by lowering the cost of debt, with effects concentrated among financially constrained

firms. Consistent with this idea, we find that investment-grade issuers with lower credit rat-

ings (BBB category) also experience an increase in R&D spending, while the effect is absent

for the average investment-grade firm. Moreover, the increase in R&D is concentrated among

firms with low asset tangibility, indicating that tangible collateral does not readily substitute

for the cash-flow-based financing constraints relevant for intangible investment. We further

show that ETF ownership is associated with a reduced likelihood of investment covenants in

newly issued bonds, which restrict risky investments such as R&D.

We conclude our empirical analysis by examining what distinguishes ETFs from other

fund types. First, ETF ownership is more persistent than mutual fund or index fund own-
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ership: about 70% of firms with ETF ownership in 2007 retain it over the subsequent nine

years, compared to 50–60% for other funds. Second, bond returns respond significantly

and negatively to large mutual fund outflows, consistent with Zhu (2021). However, we

find no significant reaction to comparable ETF outflows, suggesting that the in-kind cre-

ation/redemption mechanism insulates ETF-held bonds from redemption-driven price pres-

sure, which is supported by theory and empirical evidence in Shim and Todorov (2023).

Together, these findings indicate that ETFs provide issuers with a stable capital base and a

buffer against selling pressure, distinct advantages that help explain their role in facilitating

corporate innovation.

The final step in our overall analysis is to propose a three-period model of debt choice

and investment to gain deeper insights. The model incorporates key institutional features

of bond ETFs, including eligibility requirements and probabilistic inclusion. Firms finance

R&D by issuing one-period debt in the first period, with production occurring in the last

period. To be eligible for ETF inclusion with some probability, a firm’s total debt issuance

must meet a minimum threshold, and the remaining bonds are held by active investors.

A central mechanism is bond rollover risk in the second period. When active holders

refuse to roll over, whether due to liquidity needs or negative information, outside investors

who are unable to distinguish the motive charge a lemon discount. In contrast, passive ETF

holders are insulated from such information-driven shocks, leaving bond yields unaffected

when only passive investors withdraw. The model predicts that R&D expenditures are higher

when both active and passive investors hold a firm’s bonds compared to active investors alone,

and that firms achieve greater equity value by including passive holders.
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This paper contributes to two strands of the literature. First, it relates to studies on how

passive ownership affects corporate policies. Antoniou et al. (2023) find that higher equity

ETF ownership increases price informativeness about systematic shocks, thereby increasing

the sensitivity of real investment to Tobin’s q. Gibbons (2019) examines how passive mutual

fund ownership of corporate bonds affects firms’ financing, showing that higher passive debt

ownership increases shareholder payouts and reduces both ex-ante and ex-post monitoring.

Dathan and Davydenko (2025) constructs aggregate and bond-level measures of passive debt

ownership, documenting that higher aggregate passive demand increases firms’ propensity to

issue bonds, leading to larger issues, lower spreads, longer maturities, and fewer covenants.

To the best of our knowledge, our paper is the first to study how bond ETF ownership affects

firms’ investment decisions.

Second, the paper contributes to the growing literature on the impact of ETFs on the

bond market. Bretscher et al. (2023) find that non-fundamental passive demand arising

from bond maturity cutoffs can lead to high bond prices and spill over into the primary

market, and firms strategically substitute bank debt with bonds. Pan and Zeng (2019) show

that bond ETFs balance index tracking with liquidity transformation, and that the former

objective may be limited by bond market illiquidity. Holden and Nam (2024), Koont et al.

(2025), and Marta (2025) document improvements in bond liquidity following ETF inclusion.

We expand Dannhauser (2017)’s finding that corporate bond ETFs have a positive valuation

effect on their constituents by showing that these benefits extend to all bonds issued by firms

represented in an ETF, not just the ETF constituents.

The rest of the paper is organized as follows. Section 2 describes data. Section 3 shows
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how bond ETF ownership affects real investments. Section 4 studies the pricing effect.

Section 5 explores the underlying mechanisms. Section 6 presents a theoretical model of

debt issuance with passive investors. Section 7 concludes.

2 Data

2.1 Fund data

We identify corporate bond ETFs using the Center for Research in Security Prices

(CRSP) Survivor-Bias-Free US Mutual Fund Database. We first select U.S. corporate bond

funds based on CRSP objective codes (crsp obj cd) ‘ICQY’, ‘ICQH’, ‘ICDI’, ‘ICDS’, ‘IC’,

or ‘I’.1 We then restrict the sample to funds with et flag = ‘F’, where ‘F’ denotes an ETF.2

Additionally, we require the fund name to contain “Bond” and any of “ETF”, “Exchange

Traded”, and “Exchange-Traded”. This procedure yields a final sample of 196 corporate

bond ETFs. For each fund, we collect monthly portfolio holdings data and other fund

characteristics from CRSP for the period 2006–2020. Following Dannhauser (2017), we

replace the iShares data prior to 2010 in the CRSP holding database with the complete time

series of month-end holdings from iShares’ website.

2.2 Bond data

Corporate bond transaction data come from the Trade Reporting and Compliance En-

gine (TRACE), which captures over 99% of transactions in the U.S. corporate bond mar-

1crsp obj cd is the CRSP objective code that identifies fund styles and objectives.
2et flag identifies if a fund is an ETF or an ETN.
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ket.3 Bond characteristics, such as amount outstanding and maturity, are obtained from the

Fixed Income Securities Database (FISD). We exclude convertible, perpetual, foreign cur-

rency, zero-coupon, floating-rate, preferred security, and Rule 144A bonds, and retain only

bonds with at least one year to maturity and offering amounts exceeding $100 million. Bond

ratings are constructed using the median numerical equivalent of Standard & Poor’s (S&P),

Moody’s, and Fitch ratings. We compute monthly yield spreads for each bond by taking

the volume-weighted average yield from all transactions in the last five business days of the

month, relative to the maturity-matched swap rate. Bond-level ETF ownership is defined as

the ratio of par value held by corporate bond ETFs to the bond’s total amount outstanding.

Following Billett et al. (2007), we obtain bond covenant data from FISD, focusing

specifically on covenants that restrict investment policy by preventing firms from undertaking

certain risky investments. Bond returns are sourced from the WRDS Bond Database. We

link fund holdings to bond characteristics using eight-digit CUSIP codes and the Bond CRSP

Link table from WRDS.

Table 1 presents summary statistics for 888,695 bond-month observations over the sam-

ple period from January 2006 to December 2020. We classify a bond-month as having ETF

ownership if the bond has positive ETF holdings in that month. Investment-grade bonds are

defined as those with numerical ratings of 10 or below, while high-yield bonds have ratings

above 10. The summary statistics show that yield spreads for bonds in the ETF sample

are generally lower than those for non-ETF bonds. For instance, the average yield spread

for non-ETF high-yield bonds is 5.46%, compared to 4.39% for the ETF sample. Table 1

3We filter out potentially erroneous trades following the methodology of Dick-Nielsen (2009).
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further shows that bonds in the ETF sample tend to have larger issue amounts. Among

speculative-grade bonds, the average (median) issue amount is approximately $719 ($550)

million for bonds in the ETF sample and $359 (290) million for non-ETF bonds.

2.3 Corporate bond ETF ownership

We calculate firm-year level corporate bond ETF ownership according to the following

formula:

ETFj,t =

∑Ij
i=1

∑Ki

k=1 Par Value Heldi,j,k,t

Amount Outstandingj,t
, (1)

where Par Value Heldi,j,k,t is the face value of bond i issued by firm j and held by ETF k in

month t, and Amount Outstandingj,t is the amount outstanding of all bonds issued by firm

j at time t.4 Each firm j issues Ij number of bonds, and each bond i is held by Ki ETFs.

We use the firm-level corporate bond ETF ownership (1) from the last month of each year

to represent each firm’s yearly ETF ownership.

We merge firm-level corporate bond ETF ownership data with firm characteristics from

Compustat. We exclude financial firms (SIC codes 6000–6999) and utility firms (SIC codes

4900–4949). We also exclude motor vehicle firms (SIC code 3711) due to substantial gov-

ernment intervention through loans and bailouts in the automotive sector during the Great

Recession, which could distort firms’ investment decisions.5 We restrict the sample to firms

4We apply the following filters when calculating the amount outstanding for a firm: exclude Rule 144A
bonds, asset-backed bonds, perpetual bonds, preferred securities, convertible bonds, and foreign currency
bonds; retain only fixed-coupon bonds with maturity dates after January 1, 2000, offering dates before Jan-
uary 1, 2020, and amounts outstanding exceeding $100 million; require that bonds have TRACE transactions
and are held by at least one corporate bond ETF during the sample period (similar to Dannhauser (2017)).

5https://www.npr.org/2008/12/19/98498125/bush-sets-17-4-billion-in-loans-for-automakers
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with bond transactions in TRACE and total assets exceeding $1 million. To exclude outliers

while preserving the underlying distribution, we trim the dependent variables, R&D and

CAPX, at the 99th percentile. Our final sample comprises 17,707 firm-year observations.

Detailed variable definitions are provided in Appendix A.

Table 2 presents firm-level summary statistics for investment-grade (IG) and high-yield

(HY) issuers across the full sample (Panels A and B), the subsample with positive bond ETF

ownership (Panels C and D), and the subsample with zero bond ETF ownership (Panels E

and F). Firms with ETF ownership tend to be larger and exhibit higher levels of both CAPX

and R&D. In the full sample, average bond ETF ownership is 1.78% for IG issuers and 1.60%

for HY issuers. Conditional on positive ownership, these averages rise to 2.16% and 2.89%,

respectively. For the average firm, the total investment rate, defined as the sum of CAPX

and R&D scaled by total assets, is approximately 6.79% for IG issuers and 6.92% for HY

issuers. This investment is composed of capital expenditure (4.82% for IG, 5.97% for HY)

and R&D expenditure (1.97% for IG, 0.95% for HY).

3 Real Effect: Investment

In this section, we analyze the real effects of corporate bond ETF ownership on firms’

investments by exploiting several quasi-natural experiments.

3.1 HYG inclusion and investments

We leverage the quasi-natural experiment provided by the iShares iBoxx USD High Yield

Corporate Bond ETF (HYG) to examine whether an exogenous increase in ETF ownership
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affects firms’ R&D and CAPX rates. HYG began trading on April 4, 2007, and is one of the

largest high-yield bond ETFs by assets under management. Prior to June 30, 2009, HYG

tracked an equal-weighted 50-bond index (the iBoxx Liquid High Yield Index) managed by

the Markit Group, with each bond receiving a 2% weight. Effective June 30, 2009, the index

eligibility criteria were revised to admit all bonds meeting the new requirements outlined in

Appendix B.1, subject to a 3% cap on each constituent bond. As Figure 1 illustrates, HYG’s

portfolio expanded substantially following the rule change, growing from approximately 50

bonds issued by roughly 50 distinct firms to a much larger set of holdings.

The treatment group consists of firms with at least one bond added to HYG between

June and November 2009. To mitigate reverse causality concerns, in which firms may issue

bonds after the index rule change to meet the inclusion criteria, we consider only bonds

issued before the index rule change announcement.

We form two distinct control groups. The first consists of firms whose bonds were

original (incumbent) HYG constituents as of May 2009. However, one might argue that these

firms do not constitute a proper control group, as they were themselves treated when the

ETF was established. To address this concern, we also propose a control group consisting

of firms matched to the treatment group along several dimensions: same three-digit SIC

industry codes as treated firms, similar size and leverage in 2009, high-yield issuers, positive

bonds outstanding, and not having bonds in HYG (neither original nor newly added). Each

treated firm is matched with up to five control firms, subject to availability within the same

industry.6 We include 8 years of observations in the analysis for both control groups.

6In some cases, fewer than five suitable control firms exist within the same three-digit industry.
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We begin by examining the dynamic response of firms’ R&D and CAPX investment

rates using the following specification:

R&Di,t (CAPXi,t) = αi + λt +
∑
τ

βτ × Treatedi × 1τ=t + δXi,t + ϵi,t, (2)

where we include various firm-level controls Xi,t. Since the stocks of these firms may be

included in equity ETFs that in turn can affect the investment opportunities (Antoniou

et al., 2023), we control for firms’ equity ETF ownership (the fraction of a firm’s market

value held by ETFs), as well as mutual fund and index fund ownership, to ensure that the

estimated effects of bond ETF inclusion are not confounded by broader trends in institutional

ownership. To further control for investment opportunities, we include Tobin’s q in the

regression. We include cash flow to control for potential investment sensitivity to cash flow.

Given our focus on R&D, we also control for firms’ tangibility. Finally, we control for

size, leverage, ROA, cash holdings, sales growth, and profit growth. All control variables

are winsorized at the 1st and 99th percentiles, measured as lagged values prior to the rule

change, and held fixed in the post-period at their pre-event levels.

Using specification (2), we plot the estimated coefficients βτ along with their 90% con-

fidence intervals in Figure 2 to illustrate the dynamic differences in investment between

treatment and control groups for speculative-grade firms. Panels (a) and (c) show that R&D

expenditure rates are not statistically distinguishable between the two groups prior to the

rule change. Following the event, however, treated firms exhibit significantly higher R&D

spending relative to controls. In contrast, panels (b) and (d) present the corresponding

dynamics for CAPX, where we find no significant effect of the rule change.
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We next implement a difference-in-differences regression

R&Di,t (CAPXi,t) = αi + λt + βTreatedi × Postt + δXi,t + ϵi,t, (3)

using the same firm-level controls as in (2), where Postt = 1 from 2010. We require that each

firm have non-missing observations on the dependent variables in each year of the study to

ensure that the same firms are included in the pre- and post-period samples. We find that

treatment firms spend more on R&D than control firms after the event.

As reported in Table 3, R&D as a fraction of lagged assets increases by approximately

0.1 percentage points relative to the original constituent control group and 0.2 percentage

points relative to the matched control group. Economically, these increases represent 10%

and 20% of the average R&D rate among the firms in the HYG experiment. However, changes

in ETF ownership have no statistically significant effect on CAPX. This last result suggests

that speculative-grade bond issuers were already able to raise debt to finance projects with a

high degree of tangibility, given that the assets underlying such projects are easier to recover

in the event of default (He, 2025).

A potential concern is that treated firms may already have bonds held by other ETFs, or

that mutual fund and index fund ownership, which could also be increasing, might confound

our estimates. Therefore, the increase in R&D expenditures might not be due to the HYG

rule change per se. To address this, Figure 3 plots firm-level bond ETF, mutual fund, and

index fund ownership (as defined in (1)) around the June 2009 HYG rule change. Panel

(a) shows that bond ETF ownership for treated firms was negligible prior to the event and
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increased substantially afterward, suggesting that these firms’ bonds were not widely held

by other ETFs and that the HYG rule change was the primary driver of the increase in ETF

ownership. Panels (b) and (c) plot mutual fund and index fund ownership, respectively.

Mutual fund ownership differentials between treated and control groups remained relatively

stable around the rule change, while index fund ownership for the treated group was close

to zero throughout. Taken together, these findings suggest that the increase in firm R&D

expenditure was driven by the rise in HYG ownership rather than by broader trends in other

forms of institutional ownership.

We further investigate other firm outcomes related to R&D and innovation to assess

whether the increased R&D expenditures translate into meaningful innovation outputs.

Specifically, we examine the effects on patent counts and annual citations following the

HYG rule change using a difference-in-differences specification analogous to Equation (3),

with the modification of extending the upper bound of the event window by two years to

ensure that increased expenditures have enough time to generate observable innovation. We

define yearly citations as the average annual citations from filing dates through 2023. Patent

and citation data are from Kogan et al. (2017). Table 4 shows that the treated firms ex-

perience a significant increase in both the number of patents and annual forward citations.

Overall, the evidence suggests that ETF-induced increases in R&D spending translate into

economically meaningful innovation outcomes rather than purely higher input expenditures.7

7Table C.3 in the Appendix presents the effects of HYG inclusion on firms’ leverage, sales, profit, and
default probability. In general, we do not find significant responses for these variables among treated firms,
with the exception of a negative and statistically significant reduction in leverage when compared to the
matched control group.

14



3.2 LQD & IGSB inclusion and investments

This section studies the real effects of bond ETF ownership on investment-grade issuers.

We begin with the rule change for the iShares iBoxx USD Investment Grade Corporate Bond

ETF (LQD), which started tracking the Liquid Investment Grade Index on July 22, 2002.

The new eligibility guidelines for the index were implemented by the Markit Group on

April 30, 2012. Under the previous rules, eligible bonds required a minimum issuer amount

outstanding of $3 billion and could not be callable or puttable. The new rules lowered

the outstanding threshold to $2 billion and allowed callable and puttable bonds to qualify,

thereby expanding the universe of investment-grade bonds eligible for LQD inclusion. The

details of eligibility requirements are provided in Appendix B.2.

Panel (a) of Figure 4 presents the time series of the number of bonds held by LQD. As

of March 2012, LQD held 769 bonds. Between April and July 2012, nearly 200 additional

bonds were added. The figure further shows that the three-month moving average of LQD’s

holdings growth rate hovered around 2% prior to April 2012 and spiked to 8% in June. Panel

(b) plots the number of firms held by LQD alongside the average growth rate, exhibiting a

similar pattern to that observed for bond holdings in panel (a).

Given the substantial growth of the ETF market since 2012, we also consider a more re-

cent index rule change for another major investment-grade corporate bond ETF: the iShares

Short-Term Corporate Bond ETF (IGSB). On August 1, 2018, IGSB shifted its benchmark

from the Bloomberg Barclays U.S. 1-3 Year Credit Bond Index to the ICE BofA 1-5 Year

US Corporate Index. This transition expanded eligibility to include bonds with maturities

between three and five years. As shown in Figure 5, IGSB’s holdings experienced a sharp
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increase in both the total number of bonds held and the proportion of bonds with maturities

in the newly eligible 3–5 year range.

We examine the effect of bond ETF ownership on investment-grade issuers’ R&D and

CAPX investments using Equations (2) and (3). For the LQD experiment, the treatment

group consists of firms with at least one bond newly added to LQD between April and

September 2012. These bonds either have an issuer amount outstanding between $2 billion

and $3 billion or are callable or puttable with an outstanding amount of at least $2 billion,

and all must have offering dates prior to the rule change. For the IGSB experiment, the

treatment group consists of firms with at least one bond in the 3–5 year maturity range

newly added to IGSB between July and December 2018. As in the previous experiments,

these bonds must have been issued before the rule change. Control firms are those without

LQD or IGSB holdings before and after the rule change, matched to treated firms analogously

to the HYG experiment.

We find that neither R&D investments nor capital expenditures are significantly affected

by ETF ownership for investment-grade issuers. As shown in Figure 6 and Table 5, the

positive effect of ETF inclusion on R&D is mild and statistically insignificant. A potential

explanation is that investment-grade issuers, despite benefiting from a lower cost of debt

following ETF inclusion (to be shown in Section 4.1), were not generally facing binding

borrowing constraints. Consistent with this interpretation, Section 5.1 shows that the real

effects on R&D become positive and statistically significant when we restrict attention to

investment-grade issuers with lower credit ratings.
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4 Pricing Effect: Cost of Debt

Having established a positive causal effect of bond ETF ownership on R&D expenditures

for speculative-grade issuers, we now explore the channels for this effect. One particular

source is a reduction in the cost of debt following ETF inclusion. To investigate this, we

continue to leverage the quasi-natural experiments introduced in Section 3 and examine how

ETF inclusion affects the cost of debt in both primary and secondary markets.

4.1 Pricing effect in the secondary market

4.1.1 HYG rule change

We define two treatment groups and two control groups. The first treatment group

consists of all bonds issued by firms that had at least one bond newly added to HYG in June

and July 2009. The second treatment (peer) group consists of bonds issued by the same

firms as the first treatment group but that were not themselves added to HYG. The first

control group (incumbent) includes bonds held by HYG as of May 2009. The second control

group consists of bonds issued by matched firms, as described in Section 3.1. We identify

49 bonds issued by 36 firms that were added to HYG in June and July 2009. Among these

36 firms, 26 have a total of 67 bonds that were not included in HYG. Matched bonds have

slightly better credit ratings, while peer bonds exhibit shorter time to maturity and larger

issue size. Panel A of Table C.2 in the Appendix summarizes the characteristics of bonds

newly added to HYG, along with those in the peer, matched, and incumbent groups.

Bonds in the treatment and control groups may be simultaneously held by ETFs other

than HYG. To ensure that the effect on the cost of debt is due exclusively to the inclusion
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into HYG, we plot average ETF ownership and HYG ownership for the newly added, peer,

and incumbent bonds in Figure 7. By construction, bonds in the peer group have zero

HYG ownership both before and after the inclusion event, and they also exhibit little overall

ETF ownership. For bonds in the original (incumbent) control group, ETF ownership is

consistently positive by construction, with HYG accounting for the majority. Importantly,

bonds newly added to HYG had no ETF ownership prior to the event. Afterward, their

ETF ownership begins to rise, and total ETF ownership closely tracks HYG ownership. The

above evidence indicates that HYG is the primary holder of these bonds.

By comparing the first treatment group (newly added bonds and their peers) with the

two control groups, we estimate the aggregate effect of ETF inclusion on the yield spreads

of all bonds issued by firms that have at least one bond added to the ETF. By comparing

the second treatment (peer) group, i.e., bonds issued by the same firms but not themselves

held by HYG, with the two control groups, we identify the spillover effect of ETF inclusion

on the other bonds of these firms.

Figure 8 reports average yield spreads for the newly added, peer, the incumbent bonds

(Panel a), and the matched control group (Panel b). Prior to the rule change, yield spreads

for both newly added and peer bonds were either higher than or comparable to those of the

incumbent bonds and became lower after the rule change. In Panel (b), the matched control

group tends to have lower yields throughout the sample, which is consistent with the fact

that this group has bonds with better ratings.

To further establish causality and control for different bond characteristics, we esti-

mate the following difference-in-differences specification to examine the causal effect of ETF
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inclusion on bond yield spreads:

Yield spreadi,t = αi + λt + βTreatmenti × Postt + δXi,t + ϵi,t, (4)

where Xi,t are control variables that include the median of a numerical version of Standard

& Poor’s, Moody’s, and Fitch ratings (Ratingi,t), market leverage (Leveragei,t), operating

income to sales (Operatingi,t), the ratio of long term debt to assets (Long term debti,t), and

the issuer’s equity volatility (Equity volatilityi,t). The sample period spans six months before

and after the rule change. Postt equals one starting from July 2009 and zero otherwise.

Table 6 shows that, relative to the original bonds, treated bonds experience yield spread

reductions of 106 basis points for the aggregate effect and 102 basis points for the spillover

effect. These declines correspond to 19.4% and 18.7% decreases relative to the average yield

spread of bonds in the non-ETF sample, respectively. The large reduction in yield spreads

after the HYG rule change results from two opposing effects acting on the treated and control

bonds. On the one hand, ETF ownership of the original control group mechanically declines

to accommodate newly added bonds, which likely raises yield spreads for the original bonds.

On the other hand, the increase in ETF ownership for the treated bonds should result in

lower spreads. Consequently, we observe a large negative effect relative to the original group.

Using the matched control group better isolates the treatment effect because these bonds

are not subject to the reduction in ETF ownership that affects the original constituents. As

shown in columns 5-8 of Table 6, the magnitude of the pricing effect is less than half of the

pricing effect for the original group.
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With regard to investment-grade bonds, we reuse the rule change to LQD & IGSB to

test the pricing effect. Following the HYG experiment, we define two treatment groups to

capture aggregate and spillover effects. However, we only consider one matched control group

(i.e., no original control group). We employ the same difference-in-differences specification as

in Equation (4) and report the regression results in Table 7. Similar to the HYG experiment,

the treatment groups in both the LQD and IGSB experiments experience reductions in yield

spreads following the rule changes, though the magnitudes are smaller.

4.2 Pricing effect in the primary market

We have shown that ETF ownership reduces yield spreads in the secondary bond market.

To provide more direct evidence that ETF ownership indeed decreases the cost of debt for

speculative-grade issuers, we examine offering yield spreads of newly issued bonds in the HYG

setting. The treatment and control groups contain newly issued corporate bonds after the

HYG rule change from the treated and matched firms described in Section 3.1, respectively.

Given the lower frequency of primary market transactions, we extend the event window to

18 months around the rule change for the HYG experiment.

To test the effect of ETF inclusion on the cost of debt in the primary market, we

conduct a difference-in-differences regression and report the results in Table 8. In addition

to the standard regression in column 1, we estimate a weighted least-squares regression that

assigns greater weight to bonds with larger issue sizes. The results show that inclusion in a

bond ETF significantly reduces the cost of issuing debt. Relative to the control group, the

reduction in yield spreads is approximately 70 basis points. Together with the findings from
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Section 4.1, these results indicate that bond ETF inclusion lowers the cost of debt in both

primary and secondary markets.

Given the improved financing terms, we next examine how this reduced cost of debt

affects treated firms’ financial structure. Panel A of Table 9 presents the amount and char-

acteristics of new bond issues for the treatment and matched control groups. In the treatment

group, 18 out of 30 firms issued a total of 23 bonds, representing an average of 0.76 bonds

per firm. In contrast, the matched group averaged only 0.43 bonds per firm. The average

offering amount for new issues was $526.83 million for treated firms, notably higher than the

$413.28 million observed in the matched group. Treated firms also faced higher average of-

fering yield spreads (4.20% vs. 3.64%) and had slightly worse average credit ratings than the

matched group, which is why the DiD regression with fixed effects (Table 8) is indispensable

to identify the positive effect of ETF ownership on the cost of debt.

Panel B reports firm-level characteristics over the one-year window following the event.

While both groups experienced a reduction in market leverage during this period, the average

amount of debt outstanding increased by $124.10 million for treated firms, substantially more

than the $48.67 million increase observed in the matched group. We calculate, on average,

the amount of debt retired as the difference between new issuance and the net change in

outstanding debt. Average new issuance over the one-year window was $403.90 million for

treated firms and $177.87 million for matched firms. If no existing bonds were retired,

outstanding debt would have increased by these amounts. However, the observed increase in

outstanding debt was only $124.10 million for treated firms, implying that $279.80 million

of bonds were issued to refinance existing debt. For the matched group, the corresponding
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quantities are $48.67 million and $129.20 million.

5 Potential Mechanisms

This section investigates the economic channels through which bond ETF inclusion

drives corporate investment behavior and discusses how ETFs differ from active mutual

funds and index funds. For economic channels, we hypothesize that ETF ownership relaxes

financing constraints by lowering the cost of debt. By examining (i) the differential im-

pacts on low-rated investment-grade firms, (ii) asset tangibility, and (iii) changes in debt

covenants, we illustrate how ETFs mitigate the frictions that could hinder risky innovation.

To distinguish ETFs from other funds, we show that ETFs provide issuers with a more

stable, long-term capital base. Moreover, we find that bond returns decline significantly in

response to large mutual fund outflows, whereas ETF outflows have no significant effect.

5.1 Financing constraints for risky investment-grade issuers

The previous analysis shows that high-yield issuers increase R&D spending after bond

ETF inclusion, whereas investment-grade issuers exhibit little response. We argue that, in

general, high-yield issuers are more financially constrained than investment-grade issuers, so

relaxing financial constraints through ETF inclusion allows firms to invest more in intangible

assets such as R&D.

If the binding borrowing constraints are key to the increase in R&D spending after

bond ETF inclusion, we expect that the effects of ETF inclusion on the R&D spending

of investment-grade issuers with lower credit ratings, i.e., BBB category, would be more
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pronounced than the average firms in the LQD or IGSB samples because these firms are

presumably more constrained than other investment-grade issuers. To test this prediction,

we restrict our LQD and ISGB samples to issuers with BBB+, BBB, and BBB- ratings and

estimate the same difference-in-differences specification as in Equation (3).

The results in Table 10 show that, relative to the full sample estimates in Table 5, the

effects on R&D expenditures for BBB-rated treated firms are positive, statistically signif-

icant, and larger in magnitude for both the LQD and IGSB experiments. These results

provide additional support for the cost-of-debt channel. Finally, CAPX spending remains

insignificant, as we elaborate on in Section 5.2.

5.2 Why CAPX does not respond

The results in Sections 4 and 5.1 suggest that the reduction in the cost of debt due to

ETF inclusion benefits firms facing tighter financial constraints. As shown in Tables 3 and

10, the relaxation of financial constraints matters more for expenditures on intangibles, such

as R&D, while there is no effect on tangible investments (CAPX). In this section, we explore

the difference in financing tangible and intangible investments and provide additional results

on the real effects of HYG inclusion for firms with varying degrees of asset tangibility.

A key difference between CAPX and R&D is their financing margin. CAPX is financed

through asset-based channels because it creates tangible, pledgeable assets tied to liquidation

or redeployable value (e.g., secured loans). In contrast, R&D is financed primarily through

cash-flow–based borrowing because it creates production intangibles whose value depends

on preserving the firm as a going concern. This distinction is supported by He (2025), who
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shows that intangible assets correlate strongly with cash flow–based debt but only weakly

with asset-based debt, and that redeployability enhances debt capacity for tangibles but not

for intangibles.

This disconnect between asset tangibility and R&D financing raises the question of

whether a firm’s existing collateral pool can effectively cross-subsidize its intangible invest-

ments. If tangible collateral could be frictionlessly redeployed to finance any investment,

firms with greater tangible assets should exhibit an R&D response to improving financing

conditions that is at least as strong as that of their low-tangibility peers. However, the

triple-difference-in-differences results presented in Table 11 suggest otherwise. By splitting

the sample into high- and low-tangibility categories and interacting the treatment with a tan-

gibility dummy, we find that the aggregate R&D sensitivity to the HYG shock, previously es-

tablished in Table 3, is primarily driven by low-tangibility firms. In contrast, high-tangibility

firms show little R&D response despite the relaxation of financing constraints since the coef-

ficient on the triple interaction term approximately offsets the coefficient on Post×Treated.

This pattern suggests that tangible assets do not serve as a universal hedge against R&D

underinvestment. Rather, the “collateral channel” appears strictly partitioned, failing to

relax the specific cash-flow–based constraints that govern intangible capital formation.

Taken together, the results from this and the previous section indicate that ETF own-

ership affects real outcomes primarily by relaxing the financing constraints relevant for in-

tangible investments.
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5.3 Relaxation of debt covenants

Another potential channel through which ETF inclusion may stimulate R&D expendi-

ture is the relaxation of debt covenants stipulating that bondholders meet certain criteria

(Billett et al., 2007). The debt covenant most relevant to R&D is the restriction on risky

investments by the issuer and its subsidiaries. In this section, we provide panel regression ev-

idence that ETF ownership reduces the likelihood of such investment covenants in high-yield

bond issues using the following specification

Invest covi = αj + λt + β1ETF dumj × Junki + β2ETF dumj + β3Junki + δXi,t + ϵi,t, (5)

where ETF dumj is an indicator for firms with positive bond ETF ownership, and Junki

indicates high-yield bonds. The dependent variable, Invest cov, equals one if the newly

issued bond contains covenants restricting investments, and zero otherwise. Ideally, we would

conduct DiD analysis to causally establish this relation, but small sample issues would make

such an analysis unreliable.

Table 12 shows that high-yield bonds are significantly more likely to carry investment

covenants, indicated by a positive and statistically significant coefficient β3. However, when

the issuer has positive bond ETF ownership, the probability of such covenants is substantially

reduced as the coefficient β1 almost cancels out the coefficient β3. This finding suggests that

positive bond ETF ownership can indeed mitigate the chance of being imposed investment

covenants, which in turn incentivizes firms to increase R&D expenditures.
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5.4 How are ETFs different?

We have shown a positive effect of bond ETF inclusion on firms’ R&D spending, par-

ticularly for those with low credit ratings. For a given firm, however, its bonds may also be

held by active mutual funds and index funds. Zhu (2021) finds that mutual funds continue

to buy bonds issued by firms already in their portfolios. Even though we have controlled

for mutual fund and index fund ownership for the real effects analyses, the question of what

makes ETFs special remains. We address this question from two perspectives. First, we

show that bond ETF ownership is more persistent than mutual funds. Second, bond re-

turns respond significantly and negatively to large outflows from mutual funds, but show no

significant response to large ETF outflows.8

We first show that corporate bond ETFs provide their portfolio firms with long-term

and stable debt financing. Table 13 reports the conditional empirical probability of positive

fund ownership (ETF, mutual fund, and index fund) in the future

P [Fund%t+k > 0,∀k | Fund%t > 0] . (6)

In Panel A, the first row shows that among firms with positive ETF ownership in 2007, 71%

maintained positive ownership in each of the subsequent 9 years. On average, nearly 70%

of firms have positive ETF ownership over the next 9 years. In contrast, these numbers

decrease to 50-60% for mutual funds (Panel B) and index funds (Panel C). This shows that

once a bond is owned by a corporate bond ETF, the issuer is highly likely to have a certain

8To simplify the exposition, we group active mutual funds and index funds into one category labeled
“mutual funds” in our regressions.
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fraction of bonds held by ETFs in the future. This stable capital supply is a potential driver

for firms to undertake long-term, riskier investments such as R&D.

Next, Shim and Todorov (2023) show that the in-kind creation and redemption mech-

anism of ETFs, facilitated by authorized participants (APs) who also act as dealers, allows

APs to internalize the market impact of selling redeemed bonds, thus creating a buffer against

price pressure from redemptions. In contrast, mutual fund redemptions require direct bond

sales and lack this buffer, resulting in more pronounced selling pressure on prices. Therefore,

we predict that bond prices will be more negatively affected by large outflows from mutual

funds than by comparable outflows from ETFs.

We adopt the methodology of Edmans et al. (2012) to define a fund’s fractional flow.

Specifically, the fractional flow for fund f in month t is given by FFracf,t = FFf,t/TNAf,t−,

where FFf,t = TNAf,t − (1 + rf,t)TNAf,t−1 and rf,t is the fund’s return between t− 1 and

t. This measure captures the net flow as a fraction of lagged total net assets (TNA).

We then aggregate fund-level flows to the bond level. The flow for bond i in month t is

defined as

Flowi,t =

∑m
f=1 FFf,tsi,f,t−1

Voli,t
, (7)

where si,f,t−1 is the share of bond i in fund f ’s total net asset in month t − 1, and V oli,t is

the total trading volume of bond i in month t. For each bond-month pair, we include only

funds that held bond i in the prior month and experienced an outflow exceeding a certain

threshold (e.g., FFracf,t < −5%) to isolate the effect of large redemptions. We perform
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this aggregation separately for ETFs and mutual funds, which produces two distinct flow

measures at the bond level, ETF flowi,t and MF flowi,t, that proxy for redemption-induced

price pressure from each fund type.

To examine the response of bond returns to outflows from ETFs and mutual funds, we

regress bond returns, calculated using the last transaction prices in each month, on the price

pressure measures defined in (7). Table 14 presents the results using two outflow thresholds.

Following Edmans et al. (2012), we first consider a 5% monthly outflow. Recognizing that

such a large outflow may be uncommon, we also examine a milder threshold: a 5% quarterly

outflow, which corresponds to a 1.64% monthly outflow. The results show that bonds do not

respond significantly to price pressure from ETF outflows, even though the point estimates

are negative. In contrast, consistent with Zhu (2021), when bonds experience large outflows

from mutual funds, the returns become negative and statistically significant. This indicates

that bonds benefit from the special feature of ETFs’ in-kind creation and redemption mech-

anism, which buffers bond prices against selling pressure from large redemptions, a benefit

absent in mutual funds.

6 Model

In this section, we provide a parsimonious three-period theoretical model to illustrate

our main empirical finding that firms with some bonds included in ETFs have a better

incentive to spend more on long-term R&D investments.

The model is based on Dathan and Davydenko (2025), in which a firm chooses the
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amount of debt to issue. In particular, the firm’s debt is included in an ETF with some

probability. In the model extension in Appendix D.2, the debt issue size needs to pass a

minimum threshold in order to be eligible for ETF inclusion. We further assume that the

outcome of the R&D investment is materialized in the last period.

One of the driving forces behind a firm’s R&D expenditure and debt issuance decisions

is the bond rollover risk in the second period. When the active bond holders refuse to roll

over the existing debt due to either the need for liquidity or negative information about the

firm, the outsider bond investors will charge a lemon discount on the firm’s newly issued

bond. This is because the outsiders cannot distinguish the motives of selling bonds by

these active bond holders. By contrast, passive investors (i.e., ETFs) are not subject to the

information-driven shock, and thus the bond yield will not be adversely affected when only

passive investors refuse to roll over.

6.1 Setup

There are three periods, t = 0, 1, 2. A firm makes an R&D investment decision at t = 0.

The R&D expenditures D at t = 0 are fully financed by issuing one-period bonds due at

t = 1, and the firm cannot issue equity shares at any point in time. There is an ETF

market that holds P < D units of the firm’s bonds with an exogenous probability q, and

with probability 1− q, all bonds are held by active investors.

At t = 1, the firm faces a rollover risk. Both passive and active bond holders are subject

to (independent and identically distributed) liquidity shocks and consequently demand full

repayment of their lending. Moreover, active bond holders may receive a negative information
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shock at t = 1, leading them to perceive the firm’s project as a lemon and consequently refuse

to roll over existing bonds. For simplicity, we assume that the probability of passive bond

holders receiving a liquidity shock is λp and the probability of active bond holders receiving

either a liquidity or an information shock is λa. It is natural to assume that λa ≥ λp. If such

an event occurs due to either liquidity or information shocks, the firm has to issue new debt

to fulfill the obligation in order to avoid default. The new issuance incurs an adjustment

cost Φ(·) that is increasing in the proceeds. We assume that there is no such cost when firms

initially raise funding at t = 0.

Furthermore, suppose A = D − P units of bonds are held by active bond holders and

are not rolled over at t = 1. Outside (new) active bond investors, however, are not able to

discern whether this is because the existing active holders demand liquidity or have negative

information about the quality of the project. Hence, the outsiders will charge a lemon

discount when purchasing the new bonds due to adverse selection. We assume that the

lemon discount is increasing in A, which implies that the bond yield s(A) is increasing in A.

Active bond holders take this lemon discount into account and require that the initial yield

is increasing in A. For simplicity, we also let the yield of bonds issued at t = 0 be s(A). In

contrast, when only passive bond holders refuse to roll over (with probability λp(1 − λa)),

outsider investors will not charge a higher yield as they know that the project is unlikely to

be a lemon. For convenience, we use a continuously compounded interest rate.

Production takes place at t = 2. There is no intermediate output at t = 1, so the

R&D investment is long-term. The project yields a payoff zDγ, where γ ∈ (0, 1) and the

productivity z is either more than enough to pay back the debt (good state) or zero payoff
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(bad state), in which case the firm defaults (limited liability implies zero equity for the firm).

Figure 9 describes the timeline and decisions that firms make.

6.2 Model solution

6.2.1 Firm’s problem

The firm would like to maximize the expected equity value at t = 2 (also equal to the

equity value at t = 0 because there is no time discount). Since the bad state implies zero

equity, maximizing the expected equity value at t = 2 is equivalent to maximizing the equity

value in the good state.

Consider the case without passive investors first. The firm solves the following problem:

EA = max
D

zDγ︸︷︷︸
output

− (1− λa)e
s(D)+s(0)D︸ ︷︷ ︸

debt repayment
without liq./info shock

− λa

Ä
Φ(es(D)D) + e2s(D)D

ä
︸ ︷︷ ︸
debt repayment and reissuance cost

with liq./info shock

, (8)

where EA denotes the optimal equity value at t = 0 with only active investors, and zDγ is

the output at t = 2 in the good state. The first term on the right-hand side of (8) is the

equity value when active investors do not experience the liquidity or information shock, in

which case there is no lemon discount for the new issuance at t = 1. The second term is

the equity value when either shock hits, and outside investors apply a lemon discount to the

new issuance. The debt issuance cost takes into account the accrued interest payment at

t = 1. The firm chooses R&D investment D to maximize its equity value at t = 0 as long as

EA > 0; otherwise, the firm will not invest in the R&D project.
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If the passive investors are present, the firm will solve the following problem:

EP = max
D

zDγ︸︷︷︸
output

−(1− q)

ï
(1− λa)e

s(D)+s(0)D + λa

Ä
Φ(es(D)D) + e2s(D)D

ä
︸ ︷︷ ︸

expected financing cost without ETF inclusion

ò
− q

ï
(1− λa)

Ä
λpΦ(e

s(D−P )P ) + es(D−P )+s(0)D
ä

︸ ︷︷ ︸
debt repayment and reissuance cost

without liq./info shock to active bond holders

λa

Ä
(1− λp)Φ(e

s(D−P )(D − P )) + λpΦ(e
s(D−P )D) + e2s(D−P )D

ä
︸ ︷︷ ︸
debt repayment and reissuance cost with liq./info shock to active bond holders

ò
, (9)

where EP is the optimal equity value at t = 0 with a mixture of active and passive investors.

With probability 1 − q, the firm’s bonds are not included in the ETF, so the expression

of equity value under this scenario is identical to the one with only active investors. With

probability q, P units of the bonds are held by passive investors, so the bond yield lowers.

Consequently, if the shock hits, the adjustment cost will be lower as well.

We make the following assumptions on the functional forms of s(·) and Φ(·).

Assumptions 1. We assume a linear bond yield and a quadratic debt issuance cost. In

particular, we normalize the baseline yield spread s(0) to zero when bonds are held by passive

investors only. That is, s(A) and Φ(D) satisfy s(A) = αA and Φ(D) = ϕD2, where A is the

amount of bond held by active investors and D is the new issuance size at t = 1.

Assumptions 2. To make the new issuance more costly than rolling over the bond at t = 1,

we assume ϕ > α.
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6.2.2 Effect of ETF on R&D investment

To examine how the presence of passive investors affects the firm’s optimal R&D invest-

ment, we obtain the following result.

Proposition 1. The firm’s R&D expenditure with only active investors is smaller than when

both active and passive investors are present.

This proposition shows that the firm’s R&D investment and thus debt issuance face an

upward jump relative to the no ETF case. This is because the possibility of ETF inclusion

reduces the expected cost of financing and enables the firm to borrow more. Furthermore,

given a sufficiently high cost of rollover risk (Assumption 2), being included in an ETF can

potentially lower the expected cost of rollover, which may induce the firm to spend more on

the long-term R&D project.

The next result shows that the firm’s initial equity value is higher when its bonds are

held by both active and passive investors than when they are held solely by active investors.

Lemma 1. The firm’s equity value is higher in an economy with ETFs than in one without.

Moreover, the firm can only enjoy the benefits of ETF when some of its bonds are

actually included in the ETF. Consequently, the higher the probability q of ETF inclusion

is, the lower the expected costs of financing and rollover the firm will face, resulting in a

larger bond issuance size or R&D expenditure, which gives the following lemma.

Lemma 2. The firm’s R&D expenditure increases with the probability q of being included in

an ETF.
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6.3 Numerical results

We present a series of numerical results. The baseline parameters are given in Table 15.

For each level of productivity z, we solve the firm’s problems (8) and (9). The results are

presented in Figure 10. Panel (a) illustrates Proposition 1 that the R&D expenditures are

higher when both active and passive investors hold bonds than active investors alone. We

also observe that the R&D investment or bond issuance size is increasing in productivity.

Panel (b) shows that firms can achieve higher equity values at t = 0 by having passive

investors hold some of their bonds, as stated in Lemma 1.

7 Conclusion

We examine the real effects of bond ETF ownership on corporate investment. Using

quasi-natural experiments from rule changes affecting several major corporate bond ETFs, we

establish a causal link between ETF inclusion and increased R&D spending for speculative-

grade issuers, with no corresponding effect on tangible investment (CAPX). These effects

are driven by a reduction in the cost of debt in both secondary and primary markets, a lower

likelihood of restrictive investment covenants, and the stable capital base that ETFs provide

through their in-kind creation and redemption mechanism. Our findings show that ETFs

facilitate financially constrained firms to invest in long-term, risky projects such as R&D.
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Figure 1: The growth in HYG holdings and firms around the rule change
This figure plots the number of bonds held by the iShares iBoxx USD High Yield Corporate
Bond ETF (HYG) and the number of corresponding issuers. The vertical line shows the
date, June 22, 2009, when the index administrator, Markit, removed the cap on the number
of constituents for the index followed by HYG.
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Figure 2: HYG rule change: real effects

This figure plots the effect of corporate bond ETF inclusion on firms’ R&D and CAPX rates.
The treatment group contains firms with at least one bond newly added to HYG within 6
months after the rule change. We form two control groups: the first control group (panels
(a) and (b)) contains firms whose bonds were HYG’s original constituents. The second
control group (panels (c) and (d)) includes firms that are matched with the treatment firms.
Each treated firm is matched with up to five control firms, subject to availability within
the same industry. To estimate the effect of ETF inclusion on firms’ investments, we use
the panel regression specification with firm fixed effects and year fixed effects as follows:
R&Di,t(CAPXi,t) = αi + λt +

∑
τ βτ × Treatmenti × 1τ=t + δXi,t + ϵi,t. The coefficients

quantify differences in R&D and CAPX rates between the treated and control firms over the
years. We impose β2009 = 0 to avoid collinearity, thereby setting 2009 as the benchmark. We
plot the estimated coefficients βτ , along with their 90% confidence intervals, with standard
errors clustered at the firm level. The vertical dashed line represents the time when the ETF
inclusion rule changed.
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Figure 3: Firm-level bond institutional ownership (HYG experiment)

This figure plots firm-level bond institutional ownership from the end of 2007 to the end
of 2011. The treatment group consists of firms that had at least one bond newly added
to HYG within 6 months of the June 2009 rule change. We employ two control groups:
an incumbent group, containing firms with bonds held by HYG prior to the rule change,
and a matched group. The matched control firms are selected from high-yield issuers with
outstanding bonds but no HYG exposure, and are matched to treated firms based on three-
digit SIC industry, size, and leverage in 2009. Panels (a) through (c) plot firm-level bond
ownership by ETFs, mutual funds, and index funds, respectively.
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(b) Firm-level LQD holdings

Figure 4: The growth in LQD holdings around the 2012 rule change

This figure plots the number of holdings by the iShares iBoxx USD Investment Grade Cor-
porate Bond ETF (LQD) in the red dash-dotted line. The vertical line shows the date, April
30, 2012, when the index administrator, Markit, changed the inclusion criteria to reduce the
issuer’s total face value outstanding from $3 billion to $2 billion and also allow callable and
puttable bonds to qualify. The blue-dashed line shows the 3-month moving-average growth
rate of LQD holdings.
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Figure 5: Number of bonds held by IGSB

This figure plots the bond holdings of IGSB between 2016 and 2019, categorized by time-
to-maturity. The vertical line shows the date, August 1, 2018, when IGSB began including
bonds with a time-to-maturity of 3 to 5 years, in addition to its previous requirement of 1
to 3 years.
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Figure 6: LQD/IGSB rule change: real effects

This figure plots the effect of corporate bond ETF inclusion on firms’ R&D and CAPX
rates for investment-grade ETFs – LQD and IGSB. On April 30, 2012, LQD lowered the
minimum issuer’s face value outstanding from $3 billion to $2 billion and also permitted
callable and puttable bonds to qualify. The treatment group contains firms with at least
one bond newly added to LQD within six months after the rule change (panels (a) and
(b)). On August 1, 2018, IGSB shifted its benchmark from the Bloomberg Barclays U.S.
1-3 Year Credit Bond Index to the ICE BofA 1-5 Year US Corporate Index. The treatment
group contains firms having at least one bond with time-to-maturity between 3 and 5 years
newly added to IGSB from July to December 2018 (panels (c) and (d)). For the control
groups, firms are matched to the treated firms in a similar way as in the HYG experiment.
Each treated firm is matched with up to five control firms, subject to availability within
the same industry. To estimate the effect of ETF inclusion on firms’ investments, we use
the panel regression specification with firm fixed effects and year fixed effects as follows:
R&Di,t(CAPXi,t) = αi + λt +

∑
τ βτ × Treatmenti × 1τ=t + δXi,t + ϵi,t. The coefficients

quantify differences in R&D and CAPX rates between the treated and control firms over
the years. We impose β2012 = 0 for LQD and β2018 = 0 for IGSB to avoid collinearity,
thereby setting 2012 for LQD and 2018 for IGSB as the benchmark. We plot the estimated
coefficients βτ , along with their 90% confidence intervals, with standard errors clustered at
the firm level. The vertical dashed line represents the time when the ETF inclusion rule
changed.

43



2009-02

2009-06

2009-10

2010-02

2010-06

2010-10

2

0

2

4

6

8

Bo
nd

 E
TF

 o
wn

er
sh

ip
 (%

)

Treatment (HYG expansion)
Treatment (peer)
Control (HYG original)

(a) Ownership by all ETFs
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(b) Ownership by HYG

Figure 7: Bond-level ETF ownership (HYG experiment)

This figure shows the monthly average bond ETF ownership by all ETFs in panel (a) and
by HYG in panel (b) around the HYG rule change in June 2009. Original bonds (green solid
line) are those that were held by HYG in the month before the 50-bond constituent cap
was removed. The HYG expansion bonds (red dash-dotted line) are those added to HYG
in June and July 2009. We also include bonds (blue dashed line) that were issued by the
same issuers as the HYG expansion bonds but were not added to HYG. The vertical line
represents the time when the ETF inclusion rule changed.
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(a) Control group: incumbents
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(b) Control group: matched bonds

Figure 8: HYG rule change: pricing effects

This figure plots the monthly volume-weighted average yield spreads over the swap rate
around the HYG rule change in June 2009. The HYG expansion bonds (red dash-dotted
line) are those added to HYG in June and July 2009. We also include bonds (blue dashed
line) that were issued by the same issuers as the HYG expansion bonds but were not added
to HYG. Green solid lines are bonds that were held by HYG in the month before its rule
change (panel (a)) or bonds that were issued by matched firms (panel (b)). The vertical line
represents the time when the ETF inclusion rule changed.
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investors
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passive investors

Firm chooses R&D investment
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There is a probability  that the  units
of bonds are actually included in an
ETF and held by passive investors.
The rest are held by active investors.

The active investors experience a
liquidity/information shock with
probability  and refuse to roll over the
debt; 
The passive investors experience a
liquidity shock with probability  that
forces them to demand repayment.
Firm needs to look for new active
investors to cover the repayment.

At , firm produces output.
Firm pays back the remaining
debt plus new debt issued at

.
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investors

Production and
repayment of debt
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and passive investors
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Figure 9: Timeline of the model.

This figure shows the evolution of events and the decisions made by a firm. There is only one equilibrium path for each firm,
which is jointly determined by the firm’s debt issuance size, ETF inclusion probability, and rollover risk.
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Figure 10: Optimal R&D investment and equity value.

This figure plots the optimal R&D investments and equity values of firms with different levels
of productivity z. Panel (a) plots optimal R&D investments. Panel (b) plots corresponding
equity values at t = 0.
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Table 1: Descriptive statistics of bond characteristics

This table reports the summary statistics of bonds. ETF samples are bond-month observa-
tions that have positive corporate bond ETF ownership. Non-ETF samples are bond-month
observations that have zero corporate bond ETF ownership. Panels A and B present statis-
tics for the investment-grade (IG) bonds, while Panels C and D do so for high-yield (HY)
bonds. The data consists of 888, 695 bond-month observations for the sample period from
January 2006 to December 2020.

Panel A: ETF sample (IG bonds)
N Mean S.D. 25% 50% 75%

Yield spread 533315 1.40 1.08 0.69 1.21 1.83
Coupon 533315 4.49 1.63 3.30 4.38 5.65
Bond ETF% 533315 2.71 2.20 0.84 2.26 4.14
Rating 533315 7.29 1.98 6.00 8.00 9.00
Time-to-maturity (year) 533315 10.44 9.46 3.56 6.71 16.55
Age (year) 533315 4.06 3.74 1.39 3.08 5.70
Issue amount (millions) 533315 845.58 712.83 400.00 600.00 1,000.00
Issuer amount (millions) 533315 13,119.97 18,485.13 2,837.29 6,475.00 14,300.00
Equity volatility 510057 0.27 0.16 0.18 0.23 0.31

Panel B: Non-ETF sample (IG bonds)
N Mean S.D. 25% 50% 75%

Yield spread 169589 1.89 1.81 0.73 1.49 2.44
Coupon 169589 6.18 1.41 5.25 6.15 7.12
Bond ETF% 169589 0.00 0.00 0.00 0.00 0.00
Rating 169589 7.26 2.04 6.00 8.00 9.00
Time-to-maturity (year) 169589 11.03 10.81 4.09 7.42 15.88
Age (year) 169589 7.41 6.59 2.45 5.43 10.66
Issue amount (millions) 158194 417.29 424.15 200.00 300.00 500.00
Issuer amount (millions) 158194 5,932.61 11,288.81 1,000.00 2,469.00 5,886.94
Equity volatility 162843 0.33 0.25 0.19 0.25 0.37

Panel C: ETF sample (HY bonds)

N Mean S.D. 25% 50% 75%

Yield spread 91648 4.39 3.33 2.34 3.39 5.17
Coupon 91648 6.54 1.62 5.38 6.38 7.50
Bond ETF% 91648 2.68 2.00 1.00 2.50 3.92
Rating 91648 13.39 2.09 12.00 13.00 15.00
Time-to-maturity (year) 91648 6.52 5.75 3.88 5.59 7.46
Age (year) 91648 3.72 3.67 1.42 2.83 4.73
Issue amount (millions) 91648 719.94 523.45 400.00 550.00 899.54
Issuer amount (millions) 91648 3,966.22 5,268.66 1,000.00 2,100.00 4,499.48
Equity volatility 84979 0.43 0.24 0.27 0.36 0.51

Panel D: Non-ETF sample (HY bonds)

N Mean S.D. 25% 50% 75%

Yield spread 73540 5.46 3.87 2.78 4.42 6.71
Coupon 73540 7.61 1.49 6.75 7.50 8.38
Bond ETF% 73540 0.00 0.00 0.00 0.00 0.00
Rating 73540 14.03 2.32 12.00 14.00 16.00
Time-to-maturity (year) 73540 7.62 6.98 4.04 6.04 8.38
Age (year) 73540 5.44 5.19 1.82 3.81 7.11
Issue amount (millions) 67564 359.98 337.51 200.00 290.67 400.00
Issuer amount (millions) 67564 1,954.77 3,602.15 380.00 850.00 1,998.10
Equity volatility 68280 0.50 0.33 0.30 0.41 0.59
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Table 2: Descriptive statistics of firm characteristics

This table presents summary statistics for firm-level characteristics. The sample consists of
firm-year observations from 2006 to 2022. Variable definitions are detailed in Appendix A.
Each firm must have at least one TRACE transaction during the sample period to be included
in the sample. Panel A presents statistics for the full sample of investment-grade (IG) issuers,
while Panel B does so for high-yield (HY) issuers. Panels C and D report the same for the
subsamples of IG and HY issuers, respectively, that have positive corporate bond ETF
ownership, while Panels E and F do so for firms without corporate bond ETF ownership.

Panel A: Full sample (IG issuers) Panel B: Full sample (HY issuers)
N Mean S.D. 25% 50% 75%

Asset (millions) 4753 33,611.13 62,904.09 5,515.30 13,020.00 34,181.00
CAPX (millions) 4751 1,620.58 3,410.65 166.31 458.40 1,406.00
R&D (millions) 4753 662.23 1,884.77 0.00 44.00 395.50
Size 4753 9.51 1.19 8.62 9.47 10.44
CAPX% 4751 5.11 4.81 2.09 3.65 6.50
R&D% 4753 2.32 4.29 0.00 0.47 2.67
Bond ETF% 4753 1.78 1.67 0.33 1.57 2.78
Equity ETF% 4753 5.87 4.96 0.96 5.76 9.31
Cash 4753 0.12 0.14 0.04 0.08 0.15
Tobin’s q 4412 1.96 1.05 1.27 1.69 2.32
ROA 4752 0.06 0.09 0.04 0.06 0.10
Tangibility 4753 0.29 0.24 0.10 0.21 0.43
Market leverage 4748 0.21 0.14 0.12 0.19 0.27

N Mean S.D. 25% 50% 75%

Asset (millions) 5281 6,267.95 13,097.11 1,366.15 2,678.40 6,424.50
CAPX (millions) 5272 374.23 985.72 39.70 104.23 318.36
R&D (millions) 5281 59.75 316.32 0.00 0.00 16.50
Size 5281 7.98 1.17 7.22 7.89 8.77
CAPX% 5272 7.60 12.26 1.98 3.85 7.65
R&D% 5281 0.95 2.96 0.00 0.00 0.70
Bond ETF% 5281 1.26 3.64 0.00 0.00 1.56
Equity ETF% 5281 6.46 5.72 1.32 5.69 9.96
Cash 5280 0.09 0.10 0.02 0.06 0.12
Tobin’s q 5011 1.41 0.72 1.02 1.24 1.59
ROA 5278 -0.00 0.16 -0.02 0.02 0.05
Tangibility 5281 0.37 0.27 0.13 0.31 0.57
Market leverage 5274 0.43 0.23 0.26 0.40 0.59

Panel C: ETF sample (IG issuers) Panel D: ETF sample (HY issuers)
N Mean S.D. 25% 50% 75%

Asset (millions) 3926 38,263.20 67,557.34 6,892.62 16,437.50 38,785.90
CAPX (millions) 3924 1,829.97 3,644.67 196.71 558.84 1,701.25
R&D (millions) 3926 756.81 2,036.69 0.00 50.00 493.58
Size 3926 9.70 1.10 8.84 9.71 10.57
CAPX% 3924 5.06 4.77 2.04 3.57 6.49
R&D% 3926 2.31 4.06 0.00 0.43 2.70
Bond ETF% 3926 2.16 1.60 1.10 1.93 3.04
Equity ETF% 3926 6.46 4.89 1.86 6.50 9.72
Cash 3926 0.12 0.13 0.04 0.08 0.15
Tobin’s q 3638 1.99 1.07 1.29 1.70 2.34
ROA 3925 0.06 0.09 0.04 0.06 0.10
Tangibility 3926 0.29 0.24 0.10 0.20 0.45
Market leverage 3925 0.22 0.14 0.13 0.19 0.28

N Mean S.D. 25% 50% 75%

Asset (millions) 2302 9,823.57 17,697.12 2,498.99 5,230.75 10,244.44
CAPX (millions) 2298 602.11 1,353.26 76.03 202.65 592.74
R&D (millions) 2302 83.82 408.67 0.00 0.00 22.27
Size 2302 8.57 1.07 7.82 8.56 9.23
CAPX% 2298 7.65 11.60 1.97 4.01 7.87
R&D% 2302 0.88 2.95 0.00 0.00 0.56
Bond ETF% 2302 2.89 5.07 0.81 1.87 3.47
Equity ETF% 2302 8.88 5.61 4.88 8.54 12.48
Cash 2302 0.08 0.10 0.02 0.05 0.11
Tobin’s q 2173 1.41 0.77 1.03 1.25 1.56
ROA 2299 -0.01 0.18 -0.01 0.02 0.05
Tangibility 2302 0.39 0.29 0.14 0.34 0.62
Market leverage 2296 0.46 0.22 0.29 0.43 0.61

Panel E: Non-ETF sample (IG issuers) Panel F: Non-ETF sample (HY issuers)
N Mean S.D. 25% 50% 75%

Asset (millions) 827 11,526.44 22,041.90 2,669.00 4,725.60 10,044.88
CAPX (millions) 827 627.07 1,615.11 75.02 189.30 530.00
R&D (millions) 827 213.24 693.85 0.00 28.10 108.70
Size 827 8.57 1.14 7.89 8.46 9.21
CAPX% 827 5.36 4.97 2.41 3.91 6.58
R&D% 827 2.32 5.23 0.00 0.63 2.61
Bond ETF% 827 0.00 0.00 0.00 0.00 0.00
Equity ETF% 827 3.09 4.35 0.13 1.04 4.20
Cash 827 0.11 0.16 0.03 0.08 0.15
Tobin’s q 774 1.82 0.90 1.24 1.61 2.14
ROA 827 0.07 0.08 0.04 0.07 0.10
Tangibility 827 0.28 0.20 0.13 0.22 0.38
Market leverage 823 0.19 0.14 0.09 0.16 0.25

N Mean S.D. 25% 50% 75%

Asset (millions) 2979 3,520.36 6,694.51 924.42 1,775.44 3,280.14
CAPX (millions) 2974 198.15 486.42 27.54 66.77 172.50
R&D (millions) 2979 41.15 218.10 0.00 0.00 11.25
Size 2979 7.53 1.04 6.83 7.48 8.10
CAPX% 2974 7.56 12.75 1.99 3.74 7.40
R&D% 2979 1.01 2.96 0.00 0.00 0.84
Bond ETF% 2979 0.00 0.00 0.00 0.00 0.00
Equity ETF% 2979 4.59 5.06 0.16 2.99 7.28
Cash 2978 0.09 0.10 0.02 0.06 0.13
Tobin’s q 2838 1.41 0.68 1.02 1.24 1.60
ROA 2979 -0.00 0.15 -0.02 0.02 0.06
Tangibility 2979 0.35 0.26 0.13 0.27 0.53
Market leverage 2978 0.41 0.24 0.23 0.37 0.57
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Table 3: HYG rule change: real effects

This table presents difference-in-differences estimates of the effect of the HYG index rule
change on R&D and CAPX. The treatment group consists of firms whose bonds were added
to HYG between June and November 2009. The control group comprises firms whose bonds
were either original constituents of HYG (Columns 1–4) or that were matched to the treated
firms (Columns 5–8). The Post indicator equals one for the years after 2009 and zero
otherwise. t-statistics based on standard errors clustered at the firm level are reported below
the coefficients. * indicates significance at the 10% level; **, at the 5% level; and ***, at the
1% level.

Original control Matched control

(1) (2) (3) (4) (5) (6) (7) (8)
R&Dt CAPXt R&Dt CAPXt R&Dt CAPXt R&Dt CAPXt

Post× Treated 0.091∗ -0.971 0.198∗∗ -0.643
(1.857) (-0.842) (2.120) (-0.504)

Treated× Year2006 -0.013 -1.563 0.101 0.194
(-0.137) (-0.649) (1.076) (0.092)

Treated× Year2007 -0.049 0.355 0.116 2.514
(-0.626) (0.145) (1.155) (1.204)

Treated× Year2008 -0.002 -1.856 0.173∗ 2.048
(-0.067) (-0.669) (1.714) (1.240)

Treated× Year2010 0.018 -1.109 0.078 0.155
(0.903) (-0.636) (0.998) (0.115)

Treated× Year2011 0.030 -0.855 0.256∗ 0.041
(1.140) (-0.468) (1.928) (0.026)

Treated× Year2012 0.147∗∗ -2.095 0.403∗∗ 0.642
(2.292) (-0.847) (2.521) (0.354)

Treated× Year2013 0.115∗ -2.698 0.421∗∗ 1.050
(1.755) (-0.772) (2.452) (0.608)

Sizet−1 -0.058 -5.356∗∗ -0.057 -5.274∗∗ -0.074 -7.876∗∗∗ -0.073 -7.723∗∗∗

(-0.489) (-2.166) (-0.455) (-2.072) (-0.532) (-3.041) (-0.533) (-2.976)

Leveraget−1 0.122 -14.315∗ 0.137 -14.957∗∗ -0.063 -9.212 -0.050 -9.321∗

(0.581) (-2.002) (0.646) (-2.113) (-0.115) (-1.639) (-0.091) (-1.663)

ROAt−1 0.630 -16.718 0.684 -17.594 0.029 0.418 0.089 0.862
(0.782) (-0.993) (0.932) (-1.082) (0.051) (0.059) (0.157) (0.123)

Cash flowt−1 -0.645 29.346 -0.682 30.270∗ -0.423 0.863 -0.488 -0.079
(-0.717) (1.674) (-0.805) (1.782) (-0.670) (0.082) (-0.751) (-0.008)

Tangibilityt−1 0.662 0.851 0.674 0.555 0.588 -13.024 0.565 -13.424
(1.250) (0.083) (1.260) (0.056) (0.808) (-1.438) (0.783) (-1.477)

Casht−1 0.125 -1.025 0.127 -1.342 0.016 -0.898 0.013 -0.864
(0.893) (-0.356) (0.883) (-0.471) (0.037) (-0.114) (0.030) (-0.109)

Tobin’s qt−1 0.127 3.996∗ 0.130 4.059∗ 0.142 1.380 0.147 1.463
(1.434) (1.751) (1.519) (1.767) (1.369) (0.754) (1.388) (0.799)

Equity ETF%t−1 0.043 -0.098 0.043 -0.141 0.019 -0.578 0.021 -0.537
(1.414) (-0.236) (1.410) (-0.338) (0.574) (-1.386) (0.666) (-1.257)

Mutual fund%t−1 -0.008 0.096 -0.008 0.102 0.008 -0.051 0.008 -0.046
(-1.199) (0.593) (-1.213) (0.614) (1.146) (-0.467) (1.243) (-0.407)

Index fund%t−1 -0.111 8.744 -0.032 9.304 0.481 3.889 0.449 3.409
(-0.140) (0.568) (-0.039) (0.527) (1.621) (1.491) (1.549) (1.260)

Sale growtht−1 0.009 -0.921 0.010 -0.908 0.006 0.246 0.010 0.289
(0.464) (-0.912) (0.478) (-0.906) (0.150) (0.306) (0.237) (0.358)

Profit growtht−1 -0.007 -0.071 -0.007 -0.089 0.002 0.035 0.001 0.030
(-0.471) (-0.140) (-0.471) (-0.177) (0.862) (1.136) (0.750) (1.016)

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.892 0.832 0.894 0.833 0.973 0.792 0.973 0.794
Observations 378 372 378 372 775 768 775 768
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Table 4: HYG rule change: real effects (innovation)

This table presents difference-in-differences estimates of the effect of the HYG index rule
change on firms’ innovation. The treatment group consists of firms whose bonds were added
to HYG between June and November 2009. The control group comprises firms whose bonds
were either original constituents of HYG (Columns 1–2) or that were matched to the treated
firms (Columns 3–4). Dependent variable “Patents” represents the number of patents filed in
year t. The other dependent variable “Yearly Cites” represents the average annual citations
from filing date to 2023. The Post indicator equals one for the years after 2009 and zero
otherwise. t-statistics based on standard errors clustered at the firm level are reported below
the coefficients. * indicates significance at the 10% level; **, at the 5% level; and ***, at the
1% level.

Original control Matched control

(1) (2) (3) (4)
Patentst Yearly Citest Patentst Yearly Citest

Post× Treated 0.410∗∗ 0.360∗∗ 0.242∗∗ 0.124∗

(2.33) (2.65) (2.27) (1.69)
Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R-squared 0.899 0.872 0.951 0.943
Observations 396 396 875 875
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Table 5: LQD/IGSB rule changes: real effects

This table presents difference-in-differences estimates of the effect of the LQD & IGSB index
rule change on R&D and CAPX. The treatment group consists of firms whose bonds were
added to LQD between April and September 2012 (Columns 1-4) and firms whose bonds
were added to IGSB between July and December 2018 (Columns 5-8). The control group
comprises firms whose bonds were matched to the treated firms. The Post indicator equals
one in years after 2012 for LQD and after 2018 for IGSB, and zero otherwise. t-statistics
based on standard errors clustered at the firm level are reported below the coefficients. *
indicates significance at the 10% level; **, at the 5% level; and ***, at the 1% level.

LQD IGSB

(1) (2) (3) (4) (5) (6) (7) (8)
R&Dt CAPXt R&Dt CAPXt R&Dt CAPXt R&Dt CAPXt

Post× Treated 0.036 0.540 0.224 0.263
(0.387) (0.861) (1.295) (0.873)

Treated× Year−3 -0.257 0.455 -0.324 -0.667
(-1.189) (0.364) (-1.221) (-1.350)

Treated× Year−2 -0.297 -0.039 -0.371∗ -0.411
(-1.385) (-0.035) (-1.706) (-0.938)

Treated× Year−1 -0.165 -0.101 -0.105 -0.571∗

(-1.048) (-0.111) (-0.855) (-1.785)

Treated× Year+1 -0.136 1.052 0.017 -0.007
(-0.967) (1.455) (0.120) (-0.027)

Treated× Year+2 -0.144 0.391 -0.005 -0.242
(-0.853) (0.481) (-0.020) (-0.585)

Treated× Year+3 -0.069 0.744 0.071 -0.107
(-0.421) (0.595) (0.397) (-0.254)

Treated× Year+4 -0.056 0.197 0.077 -0.179
(-0.413) (0.129) (0.349) (-0.499)

Sizet−1 -0.079 -3.367∗∗ -0.085 -3.389∗∗ -1.527∗∗∗ -1.652∗∗∗ -1.525∗∗∗ -1.645∗∗∗

(-0.664) (-2.617) (-0.713) (-2.597) (-2.780) (-4.005) (-2.801) (-3.981)

Leveraget−1 -2.103∗∗ -9.502∗ -2.112∗∗ -9.550∗ -2.089 -1.527 -2.077 -1.523
(-2.482) (-1.824) (-2.446) (-1.814) (-0.943) (-0.910) (-0.937) (-0.905)

ROAt−1 1.055 4.916 1.097 5.105 1.504 3.321∗ 1.370 3.272∗

(1.345) (0.729) (1.313) (0.749) (0.828) (1.789) (0.751) (1.760)

Cash flowt−1 -0.714 -6.397 -0.753 -6.516 -4.541 1.626 -4.441 1.711
(-0.825) (-0.864) (-0.835) (-0.869) (-0.912) (0.683) (-0.886) (0.712)

Tangibilityt−1 0.846 -20.480∗∗ 0.817 -20.460∗∗ 2.808∗ -9.189∗∗ 2.808∗ -9.167∗∗

(0.791) (-2.414) (0.761) (-2.413) (1.884) (-2.147) (1.900) (-2.159)

Casht−1 -0.532 -6.449 -0.499 -6.379 0.575 -0.650 0.572 -0.651
(-0.537) (-1.634) (-0.503) (-1.625) (0.517) (-0.596) (0.514) (-0.603)

Tobin’s qt−1 0.230∗∗ 1.060 0.229∗∗ 1.035 0.934∗ 0.688∗∗∗ 0.933∗ 0.685∗∗∗

(2.169) (1.417) (2.205) (1.364) (1.944) (3.260) (1.950) (3.302)

Equity ETF%t−1 0.013 -0.129 0.010 -0.131 0.019 -0.104 0.018 -0.105
(0.749) (-0.868) (0.595) (-0.876) (0.589) (-1.497) (0.567) (-1.499)

Mutual fund%t−1 -0.007 0.049∗ -0.007 0.049∗ 0.004 -0.012 0.004 -0.011
(-1.402) (1.702) (-1.435) (1.704) (0.892) (-1.256) (0.922) (-1.207)

Index fund%t−1 -0.787∗∗ 1.005 -0.972∗∗ 1.137 0.064 -0.198 0.043 -0.218
(-2.445) (0.862) (-2.507) (0.852) (0.792) (-0.703) (0.530) (-0.757)

Sale growtht−1 0.131∗ -0.700 0.128∗ -0.659 0.499 -0.085 0.510 -0.074
(1.768) (-0.674) (1.680) (-0.624) (1.605) (-0.239) (1.631) (-0.207)

Profit growtht−1 -0.000 0.035∗∗∗ -0.000 0.035∗∗∗ 0.019 -0.014 0.020 -0.014
(-1.046) (12.241) (-0.988) (11.552) (0.738) (-1.082) (0.746) (-1.154)

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.969 0.749 0.970 0.750 0.947 0.744 0.947 0.744
Observations 616 616 616 616 1170 1169 1170 1169
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Table 6: HYG rule change: pricing effect

This table reports difference-in-differences estimates of the effect of ETF inclusion on cor-
porate bond yield spreads using the specification Yield spreadi,t = αi + λt + β(Treatmenti ×
Postt) + δXi,t + ϵi,t, where αi and λt are bond and time fixed effects, respectively. The yield
spread, Yield spreadi,t, is computed as the volume-weighted average yield from all transac-
tions in the last five days of the month, minus the maturity-matched swap rate. The sample
is limited to bonds issued prior to the rule change. The sample period spans six months
before and after the rule change (June 2009). The Post indicator equals one from June 2009
and zero otherwise. The treatment group consists of bonds that were added to HYG in
June and July 2009. Two control groups are employed. Columns (1)-(4) use bonds that
were constituents of HYG in May 2009. Columns (5)-(8) use bonds from firms without HYG
ownership that are matched to firms that have bonds added to HYG from June to July 2009.
For each control group, we estimate two effects: the aggregate effect, where the treatment
group includes all bonds from firms with a bond added to HYG, and the spillover effect,
where the treatment group consists of non-HYG bonds from those same issuers. t-statistics
based on standard errors clustered by bonds are reported below the coefficients. * indicates
significance at the 10% level; **, at the 5% level; and ***, at the 1% level.

Original control Matched control

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

Post× Treated -1.185∗∗∗ -1.056∗∗∗ -1.218∗∗∗ -1.024∗∗∗ -0.495∗ -0.457∗ -0.528∗ -0.483∗

(-2.752) (-3.108) (-2.689) (-3.136) (-1.916) (-1.856) (-1.809) (-1.769)

Ratingt−1 -0.368 -0.490 -0.656∗∗∗ -0.810∗∗∗

(-0.925) (-0.943) (-2.624) (-3.273)

Operatingt−1 -0.041 -0.093 0.121∗∗ 0.104∗

(-0.567) (-1.297) (2.512) (1.697)

Long term debtt−1 -3.993 -7.843 -4.638∗∗ -7.270∗∗∗

(-1.141) (-1.585) (-2.244) (-3.188)

Leveraget−1 1.629 5.969∗∗ 7.018∗∗∗ 11.664∗∗∗

(0.725) (2.470) (3.048) (5.136)

Equity volatilityt−1 -9.231∗∗∗ -8.890∗∗∗ -2.053 -1.007
(-5.586) (-5.477) (-1.097) (-0.526)

Mutual fund%t−1 -0.020 0.030∗∗ -0.051∗∗∗ -0.038∗∗

(-0.916) (2.125) (-3.179) (-2.187)

Index fund%t−1 1.536 1.633 -0.008 0.009
(1.192) (1.284) (-0.037) (0.043)

Bond FE Yes Yes Yes Yes Yes Yes Yes Yes
Year-month FE Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.881 0.878 0.881 0.889 0.898 0.897 0.902 0.907
Observations 1621 1071 1106 720 2325 1670 1810 1319

53



Table 7: LQD/IGSB rule changes: pricing effect

This table reports difference-in-differences estimates of the effect of ETF inclusion on cor-
porate bond yield spreads using the specification Yield spreadi,t = αi + λt + β(Treatmenti ×
Postt) + δXi,t + ϵi,t, where αi and λt are bond and time fixed effects, respectively. The yield
spread, Yield spreadi,t, is computed as the volume-weighted average yield from all transac-
tions in the last five days of the month, minus the maturity-matched swap rate. The sample
is limited to bonds issued prior to the rule change. We consider a six-month window around
the rule change and set Post to one from April 2012 for LQD and from August 2018 for
IGSB. For LQD, the treatment group contains bonds added from April to May 2012. For
IGSB, the treatment group contains bonds added from August to September 2018. For each
experiment, we construct a matched control group containing bonds from firms matched to
the respective treated firms. t-statistics based on standard errors clustered by bonds are
reported below the coefficients. * indicates significance at the 10% level; **, at the 5% level;
and ***, at the 1% level.

LQD IGSB

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

Post× Treated -0.257∗∗∗ -0.027 -0.274∗∗∗ -0.026 -0.102∗∗ -0.085∗∗∗ -0.101∗∗∗ -0.080∗∗∗

(-4.200) (-0.553) (-4.372) (-0.518) (-2.392) (-4.721) (-5.558) (-4.351)

Ratingt−1 0.174∗∗ 0.182∗∗ 0.084∗ 0.093∗

(2.282) (2.163) (1.950) (1.895)

Operatingt−1 0.001 0.000 -0.141 -0.149
(0.029) (0.013) (-1.369) (-1.389)

Long term debtt−1 -4.073∗∗∗ -4.882∗∗∗ -0.481∗∗ -0.610∗∗∗

(-2.649) (-2.644) (-2.280) (-2.627)

Leveraget−1 5.826∗∗∗ 6.669∗∗∗ 1.636∗∗∗ 1.688∗∗∗

(3.180) (3.226) (5.226) (4.942)

Equity volatilityt−1 1.653∗ 1.574 -0.216 -0.203
(1.656) (1.624) (-0.785) (-0.648)

Mutual fund%t−1 -0.008 -0.009 -0.003 -0.003
(-1.350) (-1.452) (-1.151) (-0.996)

Index fund%t−1 0.005 0.016 -0.000 -0.004
(0.113) (0.370) (-0.006) (-0.198)

Bond FE Yes Yes Yes Yes Yes Yes Yes Yes
Year-month FE Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.936 0.955 0.936 0.955 0.946 0.952 0.946 0.951
Observations 6324 3727 5447 3211 15937 9453 13806 8341
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Table 8: HYG rule change: pricing effect (primary market)

This table reports the results of difference-in-differences regressions estimating the effect of
ETF inclusion on the offering yield spreads of newly issued corporate bonds. The treatment
and control groups contain newly issued corporate bonds after the HYG rule change from the
treated and matched firms described in Section 3.1, respectively. The specification is given
by Yield spreadi,t = αj + β(Treatmenti × Postt) + ϵi,t, where Yield spreadi,t the difference
between offering yield and the maturity-matched swap rate and αj is the issuer fixed effects.
In column (2), we use weighted least squares to give more weight to bonds with a larger
offering amount. Our sample period spans 18 months before and 18 months after the rule
change. The Post indicator equals one if the bond is issued after June 2009 and equals zero
otherwise. t-statistics based on standard errors clustered by issuers are reported below the
coefficients. * indicates significance at the 10% level; **, at the 5% level; and ***, at the 1%
level.

Unweighted Weighted

(1) (2)
Yield spread Yield spread

Post× Treated -0.710∗ -0.730∗∗

(-2.05) (-2.58)

Issuer FE Yes Yes
Year-month FE Yes Yes
R-squared 0.978 0.982
Observations 35 35
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Table 9: Changes in financial structure following the HYG event

Panel A: Bond-level new issuance characteristics one year post event

This table provides the bond-level characteristics of newly issued bonds by treated and
matched control firms described in Section 3.1 one year after the HYG inclusion rule change.

Treated Matched

Total firms 30 79
Issuing firms 18 24
Newly issued bonds 23 34
Time to maturity 7.84 8.36
Offering amt 526.83 413.28
Yield spreads 4.20 3.64
Rating 12.91 12.30

Panel B: Firm-level characteristics

“Amt outstanding” denotes the average bond amount outstanding. “Diff in amt outstanding”
denotes the difference between the amount outstanding in June 2010 (T=12) and that in
June 2009 (T=0). “New issue amt” denotes the average amount of new bond issuance
during the one-year window. “Retired amt” is defined as the difference between “Diff in amt
outstanding” and “New issue amt”.

Treated Matched

T=0 T=12 T=0 T=12

Market leverage 0.58 0.48 0.40 0.34
Amt outstanding 1636.84 1760.94 795.83 844.50
Diff in amt outstanding 124.10 48.67
New issue amt 403.90 177.87
Retired amt 279.80 129.20
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Table 10: LQD/IGSB rule changes: real effects (BBB-category)

This table presents difference-in-differences estimates of the effects of the LQD and IGSB
index rule changes on R&D and CAPX for the subset of investment grade bond issuers with
a BBB category rating (i.e., BBB+, BBB, and BBB-). The treatment group consists of
firms whose bonds were within a BBB-category rating and added to LQD between April and
September 2012 (Columns 1-2), and to IGSB between July and December 2018 (Columns
3-4). The control group consists of firms matched to the treated firms. The Post indica-
tor equals one in years after 2012 for LQD and after 2018 for IGSB, and zero otherwise.
t-statistics based on standard errors clustered at the firm level are reported below the coef-
ficients. * indicates significance at the 10% level; **, at the 5% level; and ***, at the 1%
level.

LQD IGSB

(1) (2) (3) (4)
R&Dt CAPXt R&Dt CAPXt

Post× Treated 0.173∗ 0.552 0.321∗∗ 0.158
(1.820) (0.865) (2.030) (0.405)

Controls Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R-squared 0.951 0.835 0.962 0.790
Observations 297 297 661 661

57



Table 11: HYG real effects: tangibility

This table presents triple difference-in-differences estimates of the effect of the HYG index
rule change on R&D across different tangibility levels. 1Tangibility equals one if tangibility is
above the median of the HYG sample, and zero otherwise. The treatment group consists
of firms whose bonds were added to HYG between June and November 2009. The control
group comprises firms whose bonds were either original constituents of HYG (Column 1) or
that were matched to the treated firms (Column 2). The Post indicator equals one for the
years after 2009 and zero otherwise. t-statistics based on standard errors clustered at the
firm level are reported below the coefficients. * indicates significance at the 10% level; **,
at the 5% level; and ***, at the 1% level.

Incumbents Matched
(1) (2)

R&Dt R&Dt

Treated× Post× 1Tangibility -0.098 -0.541∗∗

(-0.807) (-2.600)

Post× Treated 0.150 0.449∗∗

(1.365) (2.392)

Treated× 1Tangibility -0.097 0.065
(-1.132) (0.545)

Post× 1Tangibility 0.065 0.548∗∗∗

(1.103) (2.695)

1Tangibility 0.072 -0.099
(0.875) (-1.241)

Firm FE Yes Yes
Year FE Yes Yes
Controls Yes Yes
R-squared 0.891 0.974
Observations 378 775
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Table 12: Investment covenants and ETF ownership

This table presents the results of regressions estimating Invest covi = αj+λt+β1ETF dumj×
Junki + β2ETF dumj + β3Junki + δXi,t + ϵi,t , where ETF dumj is an indicator for issuers
with positive bond ETF ownership, and Junki indicates high-yield bonds. The explanatory
variable, Invest cov, equals one if the newly issued bond has covenants restricting invest-
ments and zero otherwise. αj and λt denote issuer and year-month fixed effects, respectively.
t-statistics clustered at the issuer level are reported below the coefficients. * indicates sig-
nificance at the 10% level; **, at the 5% level; and ***, at the 1% level.

(1) (2)
Invest covi Invest covi

ETF dumj × Junki -0.038∗∗∗ -0.039∗∗∗

(-2.85) (-2.91)
ETF dumj 0.001 0.004

(0.17) (0.52)
Junki 0.038∗∗∗ 0.038∗∗

(2.77) (2.55)
Ttmi -0.000∗∗

(-2.21)
Log issuance sizei 0.000

(0.10)
Equity volj,t−1 -0.011

(-0.40)
Operationj,t−1 0.011

(1.35)
Long term debtj,t−1 -0.007

(-0.22)
Leveragej,t−1 0.007

(0.19)

Issuer FE Yes Yes
Year-month FE Yes Yes
R-squared 0.462 0.452
Observations 5537 5281
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Table 13: Stable and long-term corporate bond ETF ownership

This table shows the average fraction of firms that have positive ETF ownership over the
entire next 1 to 9 years conditional on positive ETF ownership in year t. For example,
among firms with positive corporate bond ETF ownership in 2007, 71% also had positive
ETF ownership in each year from 2008 to 2016.

Panel A: Bond ETF
t t+ 1 t+ 2 t+ 3 t+ 4 t+ 5 t+ 6 t+ 7 t+ 8 t+ 9

2007 93.27 88.40 84.69 81.21 79.81 77.03 74.25 72.62 71.00
2008 94.09 90.37 86.87 85.12 82.28 79.21 77.68 75.27 71.33
2009 95.91 90.52 88.10 85.32 81.41 79.55 76.58 71.93 69.33
2010 91.51 88.23 85.54 80.63 77.94 74.07 68.85 65.57 62.30
2011 96.11 92.36 86.31 82.85 78.67 72.62 69.31 65.56
2012 94.04 87.37 83.16 78.25 71.35 67.95 63.86
2013 92.33 88.01 82.07 73.97 70.30 65.98
2014 94.10 85.74 76.50 72.37 66.86
2015 90.92 79.96 74.63 69.10
2016 88.20 82.21 75.73
2017 92.99 85.26
2018 91.77
Mean 92.94 87.13 82.36 78.76 76.08 73.77 71.75 70.19 68.49

Panel B: Mutual fund
t t+ 1 t+ 2 t+ 3 t+ 4 t+ 5 t+ 6 t+ 7 t+ 8 t+ 9

2007 91.43 81.80 76.24 70.83 66.92 61.95 58.80 55.04 50.98
2008 89.31 83.28 77.56 72.74 66.87 63.40 59.04 54.37 50.90
2009 93.38 87.08 81.85 74.92 71.23 66.31 60.77 56.15 52.62
2010 92.87 86.42 77.64 72.84 67.22 61.59 55.83 51.99 47.74
2011 93.31 84.25 78.48 71.52 64.83 58.53 54.07 49.61
2012 90.40 84.25 76.31 68.89 61.97 57.11 52.75
2013 92.13 82.99 74.49 66.24 60.66 55.84
2014 89.51 79.65 70.80 64.22 58.91
2015 88.69 78.02 70.22 64.37
2016 87.90 79.09 72.21
2017 89.79 81.66
2018 90.05
Mean 90.73 82.59 75.58 69.62 64.83 60.68 56.88 53.43 50.56

Panel C: Index fund
t t+ 1 t+ 2 t+ 3 t+ 4 t+ 5 t+ 6 t+ 7 t+ 8 t+ 9

2007 75.24 70.39 66.02 64.08 63.59 61.65 57.28 55.83 52.91
2008 91.62 84.92 82.68 82.12 79.33 74.30 71.51 67.04 62.57
2009 92.95 88.80 86.72 83.82 79.25 76.35 71.78 66.80 64.32
2010 94.29 91.11 86.35 81.27 77.46 70.79 64.44 61.59 58.10
2011 96.71 91.92 86.83 82.63 75.75 68.86 65.57 61.98
2012 95.07 90.41 85.75 77.53 69.86 66.58 62.74
2013 94.53 90.10 81.77 73.96 70.05 65.36
2014 94.63 85.68 77.24 72.63 68.03
2015 90.54 81.59 76.73 72.12
2016 90.03 85.04 80.31
2017 92.00 85.25
2018 92.50
Mean 91.67 85.93 81.04 76.69 72.92 69.13 65.55 62.65 59.47
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Table 14: Bond returns and fund outflows

This table shows regression results of bond returns on bond-level ETF and mutual fund (MF)
outflows. The dependent variable is the return of bond i in month t, calculated using its last
transaction price in that month. The independent variable, ETF Flow, is bond-level ETF
outflow, which is computed for each bond i in month t as the sum of outflows from all ETFs
holding the bond, weighted by each ETF’s share of bond i in its portfolio, and then scaled
by the bond’s total trading volume in month t. MF Flow is constructed in an analogous
way. In columns (1)-(3), this measure includes only funds with monthly outflows exceeding
5% of their lagged Total Net Assets (TNA). Columns (4)-(6) use a 1.64% monthly outflow
threshold (i.e., 5% outflow over a quarter). t-statistics based on standard errors clustered
at the bond and month levels are reported below the coefficients. * indicates significance at
the 10% level; **, at the 5% level; and ***, at the 1% level.

Outflow larger than 5% Outflow larger than 1.64%

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

ETF Flow -1.416 -1.373 -1.142 -0.999
(-0.783) (-0.750) (-1.042) (-0.888)

MF flow -0.716∗∗ -0.677∗∗ -0.987∗∗∗ -0.927∗∗∗

(-2.197) (-2.092) (-5.635) (-5.036)
Bond FE Yes Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes Yes
R-squared 0.252 0.252 0.252 0.289 0.289 0.289
Observations 415193 415193 415193 701993 701993 701993

61



Table 15: Baseline parameters.

This table reports the baseline parameters used in the numerical results in Section 6.3.

Description Parameter Value

Productivity z 5
Output elasticity γ 0.8

Units of bonds held by passive investors P 1
Probability of ETF inclusion for eligible firms q 0.7

Probability of liquidity or information shocks to active investors λa 0.2
Probability of liquidity shock to passive investors λp 0.1

Yield parameter α 0.15
Issuance cost parameter ϕ 0.3
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Appendices

A Variable Definition

Variable Definition

Size The natural logarithm of the firm’s book assets at the end of the fiscal

year.

CAPX Capital expenditures at the end of the fiscal year divided by total

assets at the beginning of the year.

R&D R&D expenses at the end of the fiscal year divided by total assets at

the beginning of the year. Missing values are set to zero.

Leverage Book leverage. The sum of long-term and current liabilities, scaled by

total assets.

Market leverage (Long-term debt + short-term debt) divided by (market equity value

+ long-term debt + short-term debt).

Sales growth Annual growth rate in sales revenue at the firm level.

Profit growth Annual growth rate in operating income before depreciation at the

firm level.

ROA Income before extraordinary items scaled by total assets.

Operating income The ratio of operating income to sales.

Tobin’s q Sum of market value of equity and the book value of assets minus the

book value of equity, scaled by total assets.

Cash The ratio of cash and cash equivalents to lagged total assets.

63



Cash flow Net income before extraordinary items plus depreciation and amorti-

zation expenses, scaled by lagged total assets.

Tangibility Property, plant and equipment (net), scaled by total assets.

Equity ETF % The fraction of market value of a given firm held by equity ETFs at a

given year, scaled by the firm’s total number of shares outstanding.

Equity volatility The equity volatility for the previous 180 days of daily stock returns.

B Bond ETF Inclusion Rule Changes

B.1 Markit iBoxx USD Liquid High Yield Index (HYG)

• Inclusion criteria prior to June 30, 2009

– Minimum issue amount outstanding of $200 million.

– The highest rating below investment grade.

– Time-to-maturity between three and fifteen years.

– equal-weighted index of 50 bonds.

• Inclusion criteria after June 30, 2009

– A minimum issue amount outstanding of $400 million.

– Greater than $1 billion in issuer amount outstanding.
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– Average rating below investment grade.

– Time-to-maturity between three and fifteen years.

– 3% capped market-value-weighted index of an unlimited number of bonds.

B.2 Markit iBoxx USD Liquid Investment Grade Index (LQD)

• Inclusion criteria prior to April 30, 2012

– Callable and puttable bonds are not candidates for inclusion.

– The outstanding face value of all USD-denominated bonds in the broader Markit

iBoxx USD Investment Grade Corporate Index (including Yankee bonds, Eu-

robonds, and excluding fixed-to-floater, callable, puttable, and perpetual bonds)

from the issuer must be greater than or equal to $3 billion as of the Bond Selection

Cut-off Date.

• Inclusion criteria after April 30, 2012

– Callable and puttable bonds are eligible for inclusion.

– The outstanding face value of all bonds denominated in USD from the issuer in

the broader Markit iBoxx USD Investment Grade Corporate Index (excluding

fixed-to-floater and perpetual bonds) must be greater than or equal to $2 billion

as of the Bond Selection Cut-off Date.

B.3 iShares Short-Term Corporate Bond ETF (IGSB)

• Inclusion criteria prior to August 1, 2018
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– Minimum issue amount outstanding of $300 million (effective April 2017; previ-

ously $250 million).

– Investment-grade only.

– Time-to-maturity between 1 and 3 years.

• Inclusion criteria after August 1, 2018

– Minimum issue amount outstanding of $250 million.

– Investment-grade only.

– Time-to-maturity between 1 and 5 years.
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C Additional Tables

This section provides additional results. Table C.1 presents firm-level characteristics of

treated and control groups for each of the three events (HYG, LQD, and IGSB). Moreover,

the table also provides a comparison of these characteristics between treated and control

groups using the Kolmogorov-Smirnov test statistics. Table C.2 provides bond-level char-

acteristics of treated and control groups for each of the three events. Table C.3 shows the

effects of HYG inclusion on additional outcomes such as leverage, profit, sales, and default

probability.
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Table C.1: Firm characteristics for each event

This table reports the summary statistics of treated and control firm characteristics for
each experiment. Variable definitions are given in Appendix A. Panel A shows statistics for
treated, incumbent, and matched firms for HYG. Panel B shows statistics for treated and
matched firms for LQD. Panel C shows statistics for treated and matched firms for IGSB.
For each experiment, we also report the Kolmogorov-Smirnov test statistics between treated
and control firms.

Panel A: HYG (2009)

Treatment Incumbents Matched Treat vs. Mat Treat vs. Inc

N Mean S.D. 50% N Mean S.D. 50% N Mean S.D. 50% KS-Stats P-Value KS-Stats P-Value

Size 30 8.81 0.50 8.85 23 9.30 0.87 9.11 79 8.30 1.04 8.29 0.40 0.001∗∗∗ 0.35 0.056∗

R&D% 30 0.21 0.47 0.00 23 0.20 0.59 0.00 79 1.55 4.28 0.00 0.19 0.35 0.14 0.93
CAPX% 30 6.45 8.29 3.39 23 8.43 10.90 3.88 79 6.04 6.58 4.00 0.13 0.84 0.17 0.77
Leverage 30 0.42 0.12 0.41 23 0.55 0.25 0.47 79 0.36 0.24 0.32 0.34 0.010∗∗∗ 0.28 0.20
ROA 30 -0.03 0.07 -0.03 23 -0.02 0.10 0.01 79 0.02 0.11 0.04 0.43 0.000∗∗∗ 0.34 0.081∗

Cash flow 30 0.02 0.08 0.03 23 0.05 0.10 0.08 79 0.08 0.11 0.08 0.41 0.001∗∗∗ 0.32 0.10
Tangibility 30 0.42 0.27 0.40 23 0.43 0.25 0.44 79 0.37 0.26 0.36 0.15 0.68 0.13 0.94
Cash 30 0.09 0.07 0.09 23 0.09 0.08 0.08 79 0.13 0.13 0.09 0.17 0.49 0.13 0.95
Tobin’s q 30 1.16 0.24 1.11 23 1.42 0.47 1.32 79 1.52 0.64 1.32 0.35 0.010∗∗ 0.36 0.060∗

Profit growth 30 0.31 2.92 -0.16 23 -0.59 1.99 -0.07 79 0.13 1.16 0.02 0.26 0.083∗ 0.22 0.46
Sales growth 30 -0.16 0.23 -0.15 23 0.07 1.03 -0.08 79 -0.08 0.21 -0.05 0.29 0.035∗∗ 0.27 0.26

Panel B: LQD (2012)

Treatment Matched Treat vs. Mat

N Mean S.D. 50% N Mean S.D. 50% KS-Stats P-Value

Size 20 10.16 0.51 10.10 65 9.26 1.18 9.28 0.56 0.000∗∗∗

R&D% 20 1.90 2.60 0.74 65 1.32 2.58 0.00 0.23 0.34
CAPX% 20 5.87 6.01 4.94 65 7.83 7.56 5.58 0.31 0.082∗

Leverage 20 0.24 0.08 0.23 65 0.30 0.21 0.26 0.25 0.27
ROA 20 0.04 0.08 0.06 65 0.05 0.06 0.05 0.23 0.36
Cash flow 20 0.09 0.08 0.10 65 0.10 0.07 0.10 0.14 0.91
Tangibility 20 0.36 0.30 0.32 65 0.42 0.28 0.42 0.26 0.21
Cash 20 0.07 0.06 0.05 65 0.11 0.11 0.08 0.23 0.34
Tobin’s q 20 1.37 0.36 1.36 65 1.46 0.62 1.27 0.18 0.75
Profit growth 20 -0.01 0.25 0.00 65 0.00 0.24 -0.00 0.15 0.81
Sales growth 20 0.01 0.10 -0.00 65 0.02 0.11 0.00 0.11 0.98

Panel C: IGSB (2018)

Treatment Matched Treat vs. Mat

N Mean S.D. 50% N Mean S.D. 50% KS-Stats P-Value

Size 50 9.66 0.87 9.72 109 9.11 1.25 9.11 0.28 0.007∗∗∗

R&D% 50 3.91 4.12 2.89 109 4.15 5.25 1.95 0.15 0.76
CAPX% 50 4.37 3.48 3.46 109 4.02 3.12 3.13 0.14 0.47
Leverage 50 0.33 0.15 0.29 109 0.36 0.22 0.31 0.09 0.89
ROA 50 0.07 0.06 0.06 109 0.05 0.08 0.04 0.17 0.23
Cash flow 50 0.12 0.06 0.11 109 0.10 0.08 0.10 0.16 0.29
Tangibility 50 0.31 0.26 0.22 109 0.30 0.27 0.21 0.10 0.82
Cash 50 0.10 0.09 0.06 109 0.12 0.13 0.08 0.12 0.69
Tobin’s q 50 1.88 1.11 1.43 109 1.92 1.40 1.45 0.10 0.89
Profit growth 50 0.18 0.25 0.14 109 0.39 1.68 0.10 0.16 0.28
Sales growth 50 0.12 0.11 0.12 109 0.12 0.34 0.08 0.27 0.012∗∗
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Table C.2: Bond characteristics for each event

This table represents summary statistics of each event for newly added bonds, peer bonds
(non-added issues from the same issuers), matched bonds (issued by matched firms), and
incumbent bonds (those present in HYG as of May 2009).

Panel A: HYG (2009)

Newly added Peer Matched Incumbents

Number of bonds 49 67 94 28
Rating 13.35 13.15 11.78 13.96
Time to maturity (year) 6.89 5.49 7.13 6.54
Issuer amount (millions) 3,627.96 4,888.21 1,379.18 3,898.12
Bond amount (millions) 697.49 535.99 405.92 1,235.89
ETF eligibility 0.86 0.13 0.04 0.93

Panel B: LQD (2012)

Newly added Peer Matched

Number of bonds 86 297 183
Rating 7.78 7.80 8.74
Time to maturity (year) 13.32 9.51 11.47
Issuer amount (millions) 11,196.67 15,401.33 3,863.88
Bond amount (millions) 1,147.92 639.42 475.30
ETF eligibility 0.80 0.72 0.69

Panel C: IGSB (2018)

Newly added Peer Matched

Number of bonds 185 894 250
Rating 8.25 7.65 9.53
Time to maturity (year) 4.06 13.80 9.33
Issuer amount (millions) 8,090.82 14,535.39 3,455.70
Bond amount (millions) 860.85 827.05 567.49
ETF eligibility 0.99 0.17 0.32
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Table C.3: HYG rule change: real effects (additional outcomes)

This table presents difference-in-differences estimates of the effect of the HYG index rule
change on firms’ leverage, profit, sales, and default probability. The treatment group consists
of firms whose bonds were added to HYG between June and November 2009. The control
group comprises firms whose bonds were either original constituents of HYG (Columns 1–4)
or that were matched to the treated firms (Columns 5–8). The Post indicator equals one
for the years after 2009 and zero otherwise. The dependent variable, Default, is the default
probability estimated following Bharath and Shumway (2008). We control for size, ROA,
cash flow, tangibility, cash, Tobin’s q, equity ETF ownership, mutual fund, and index fund
ownership. t-statistics based on standard errors clustered at the firm level are reported below
the coefficients. * indicates significance at the 10% level; **, at the 5% level; and ***, at the
1% level.

Original control Matched control

(1) (2) (3) (4) (5) (6) (7) (8)
Levt Profitt Salest Defaultt Levt Profitt Salest Defaultt

Post× Treated -0.032 0.009 0.189 -4.685 -0.070∗∗ 0.007 0.027 -7.189
(-1.14) (0.48) (1.11) (-0.55) (-2.59) (0.49) (0.58) (-1.17)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.855 0.442 0.252 0.470 0.766 0.490 0.485 0.408
Observations 396 395 394 179 884 883 881 303
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D Model Appendix

D.1 Proofs

Proof of Proposition 1: Denote D as the optimal R&D investment (or debt issue size)

with only active investors. The first-order condition (FOC) of (8) gives

0 = γzDγ−1 − (1− λa)e
αD(1 + αD)− λae

2αD [(1 + 2αD) + 2ϕD(1 + αD)] . (10)

When both active and passive investors are present, denote D̂ as the optimal R&D invest-

ment. The FOC of (9) gives

0 = γzD̂γ−1 − (1− q)
î
(1− λa)e

αD̂(1 + αD̂) + λae
2αD̂
î
(1 + 2αD̂) + 2ϕD̂(1 + αD̂)

óó
− q

ï
(1− λa)e

α(D̂−P )(1 + αD̂) + e2α(D̂−P )λa[(1 + 2αD̂) + 2ϕD̂(1 + αD̂)]

+ 2ϕPe2α(D̂−P ) [(λa + λp − 2λaλp)αP − (2λa − 2λaλp)αD̂ − λa(1− λp)]︸ ︷︷ ︸
<0 since λa≥λp and D̂≥P

ò
. (11)

If we set D̂ = D, then it is easy to see that the RHS of (11) is positive. Hence, D̂ must be

larger than D as the objective function is concave. □

Proof of Lemma 1: For a fixed debt issuance size, having passive investors can lower the

yield and refinancing cost. As long as the probability q is positive, the equity value is higher

in an economy with ETF. □

Proof of Lemma 2: The result follows from the fact that the RHS of (11) is increasing

in the probability q. □
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D.2 Model extension

In the model extension, we follow Dathan and Davydenko (2025) and require that the

firm issue at least D units of bonds in order for its bonds to be included in ETF. Once

eligible, the firm solves the problem (9).

An implication of Proposition 1 is that when the optimal R&D investment D with only

active investors is less than D, it is possible to have the optimal issuance size larger than D

with a mixture of active and passive investors. This means that there is a discontinuity at

D in the cross-sectional debt issuance or, equivalently, R&D investments.

Corollary 1. It is possible that the firm’s optimal bond issuance size is less than the threshold

D with only active investors but becomes larger than D when passive investors are present.

Suppose the firm’s optimal interior issuance D̂ is close to D from below when the passive

investors are present and when there were no ETF criterion. It is natural for the firm to

consider issuing extra debt to meet the thresholdD. Even though the excess issuance deviates

from the firm’s optimal interior R&D expenditure, the equity value may still become larger

due to the benefits of lower yield and smaller refinancing costs when some of the bonds are

held by ETFs. If the firm decides to issue extra, it will issue exactly D units of bonds as the

equity value (9) is concave in debt issuance.

Proposition 2. Suppose that, in the absence of ETF inclusion criteria, the firm’s optimal

interior bond issuance is below D when passive investors are present. If the firm chooses to

issue additional bond to meet the ETF inclusion threshold, its total bond will be exactly D.
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Proof of Proposition 2: Since the firm’s optimal interior issuance D̂ is less than D when

passive investors are present, any issuance larger than D̂ will lower the equity value. Thus,

the firm will issue exactly D if it is optimal to be considered for an ETF. □

However, not every firm with D̂ < D finds it optimal to issue D for possible ETF

inclusion. If a firm has a low level of productivity in the good state, issuing a large amount

of excess debt may make the firm worse off because the total debt obligation and refinancing

costs are high, even though the per-unit cost is low. For example, firms with very low

productivity may default even in the good state at t = 2 due to a sufficiently low output

level if they choose to issue extra debt. Hence, there exists a unique level of productivity z,

below which the firm will not find it optimal to issue excess debt. Furthermore, there exists

another threshold of productivity, ẑ, such that the optimal interior debt issuance for a firm

with z > ẑ in the presence of passive investors exceeds the threshold D.

Figure D.1 plots the R&D investments when firms can issue extra debt to meet the ETF

inclusion criterion. The figure shows two important cutoffs of productivity. The first one, z,

represents the threshold below which firms will not find it optimal to issue extra debt. The

second cutoff, ẑ, is where a firm’s optimal issuance starts to be larger than D when passive

investors are also present. For firms with z ∈ (ξ, ẑ), they will find it optimal to issue extra

debt to gain the benefits of possible ETF inclusion. As a result, there is a cluster of bond

issuance at D.
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Figure D.1: R&D investment with excess debt issuance.

This figure plots the optimal R&D investments for firms with different levels of productivity
z when they can issue extra debt. Firms with productivity below z choose not to issue extra
debt. Firms with z above ẑ have optimal interior R&D investment exceeding D. Firms in
between z and ẑ issue exactly D units of debt.
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