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ABSTRACT 

We document the increasing role leveraged exchange traded funds (ETFs) play in institutional 
portfolios over time. A subset of independent investment advisors, quasi-indexers, and transient 
portfolio managers all make substantive use of these tools. Leveraged ETFs can be used for 
diversification or to implement strategic bets. Empirical tests suggest that institutional holders of 
leveraged ETFs predict weak portfolio performance in aggregate, consistent with manager hubris, 
especially among the set of institutional managers most likely to lack management skill. Interestingly, 
managers appear to reduce positions in leveraged ETFs following good past performance, potentially 
to lock in good returns, consistent with compensation-based incentives.  
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1. Introduction 

Since the 1990s, ETFs have shown spectacular growth, in terms of dollars invested and the 

number of funds available due to their diversification benefits, low transaction costs, and high liquidity. 

By the end of 2018, index ETFs represented over 18% of the asset value managed by US investment 

companies (2019 Investment Company Fact Book, Investment Company Institute)1. Leveraged ETFs 

are “synthetic” index-tracking products that attempt to achieve daily returns that are a multiple of an 

underlying index return (e.g., 2X, 3X, or -2X) and have experienced similar growth. New financial 

innovations often involve unknown risks that may be amplified with leverage. The market treatment 

of leveraged ETFs, first issued in 2006, provides an interesting episode to examine how informed 

investors use these securities.2 

Our initial research question is whether institutional investment has grown alongside increasing 

overall investment in leveraged ETFs. Using institutional 13F filings from September 2006 to 

December 2016, we find that more than 20% of quarterly 13F filings report a leveraged ETF in their 

quarter-end portfolio. There is considerable variation in the types of institutions that invest in these 

assets. University and foundation endowments, public pension funds, and insurance companies, do 

not appear to invest in leveraged ETFs. However, 21% of filings from transient institutions and 20% 

of filings from quasi-indexers report leveraged ETF holdings. Our findings suggest that leveraged 

ETFs are actively utilized by institutional investors, and not just by retail investors. 

Prior literature suggests that another salient feature of institutions is their skill and sophistication; 

however, the empirical evidence is mixed. Some studies suggest that institutions possess informational 

advantages (Alexander et al., 2007; Yan and Zhang, 2009) and their trading improves market efficiency 

 
1 https://www.ici.org/pdf/2019_factbook.pdf. 
2 The first domestic ETF was introduced in 1993, the first international ETF in 1996, and the first leveraged 
ETF in 2006 (Cummans, 2013). https://etfdb.com/the-most-significant-events-in-etf-history/. 
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(Boehmer and Kelley, 2009; Chordia et al., 2011; Sias et al., 2016). Nonetheless, others find institutions 

are also subject to behavioral biases leading to suboptimal trading decisions (Edelen et al., 2016; 

DeVault et al., 2019). Clearly leveraged ETFs can represent an especially risky investment in many 

portfolios. These investments seem best suited for sophisticated institutional investors and may be 

potentially costly for unsophisticated investors. Based on this insight, we investigate the skill of 

institutional investors who invest in leveraged ETFs by examining returns to their institutional equity 

portfolios. We examine if institutional investors investing in leveraged ETFs suggest informational 

advantages, or if the use of leveraged ETFs is an indicator of potentially poor active investment 

strategies. 

We examine the equity portfolio performance of leveraged ETF investors and find that institutions 

holding a leveraged ETF underperform relative to those not holding leveraged ETFs. 

Underperformance is evident in the full sample of 13F institutions, as well as for heterogeneous 

institutional types based on legal type, or investment style. Further, underperformance is more 

pronounced among institutions with observable characteristics that correlate with poor portfolio 

management skills (such as larger, more volatile, and higher R2 portfolios). 

We also examine how leveraged ETFs may be used in institutional risk-shifting strategies. The 

extant literature finds that portfolio managers may alter the risk of their portfolios in relation to past 

returns (e.g., Brown et al., 1996; Chevalier and Ellison, 1997; Koski and Pontiff, 1999; Coval and 

Shumway, 2005; Aragon and Nanda, 2012). Leveraged ETFs may present a channel for these investors 

to establish comparable high-risk positions in a relatively low-cost manner, especially when compared 

to traditional margin accounts. We find strong evidence that leveraged ETF holdings are negatively 

related to past return performance. However, the negative relation is asymmetric and driven by 

institutions eliminating holdings in leveraged ETFs following good performance, and not by 
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institutions establishing positions in leveraged ETFs following poor performance. These results are 

consistent with managers following flow-based incentives (e.g., Chevalier and Ellison 1997; Sirri and 

Tufano, 1998) where funds are rewarded with greater inflows following superior performance than 

outflows following losses. Moreover, the results are consistent with managers using leveraged ETFs 

to lock in gains, as opposed to doubling down following losses, in cases where managers have a 

highwater mark compensation structure (Aragon and Nanda, 2012).  

Our study makes several contributions to the literature. First, to the best of our knowledge, this is 

the first study to document institutional investor participation in the leveraged ETF market. We find 

that institutional investment has expanded its footprint in leveraged ETFs over time. In addition, we 

document a strong negative relationship between leveraged ETF holdings and future institutional 

performance, which cannot be explained by institutional characteristics such as investment objectives 

or horizons. The poor performance associated with leveraged ETF holdings appears most closely tied 

to poor market timing ability by leveraged ETF institutional investors. We also contribute to the risk-

shifting literature by showing that institutions have a tendency to exit leveraged ETF positions 

following good performance, consistent with managers having incentives to lock in profits by reducing 

the risk of their portfolio. 

The remainder of the paper is organized as follows. Section 2 discusses the history and structure 

of different ETF products. Section 3 discusses the data and presents the descriptive statistics. Section 

4 provides empirical tests linking leveraged ETF use and institutional equity portfolios. Section 5 tests 

for the robustness of our results. Section 6 concludes.  
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2. Background 

2.1. Leveraged ETFs 

ETFs represent relatively new investment instruments. The first exchange traded fund, the SPDR 

S&P 500 ETF, was created in January of 1993. The emergence of this new subset of assets has resulted 

in several new organizational structures including: open-end ETFs, unit investment trusts, leveraged 

or inverse ETFs, ETFs structured as a share class of a multi-class family, non-transparent ETFs, and 

grantor trusts.3 Further, within these classifications are passive and active managed ETFs. This section 

describes pertinent background information for passively managed open-end ETFs (the most 

common ETF structure) and leveraged ETFs. 

Open-end ETFs share many similarities with index funds as a type of mutual fund. They closely 

match the return of a market index by holding the underlying shares. The major innovation of ETFs 

is that, unlike index funds, ETFs are traded freely throughout the day, on an exchange, as opposed to 

once a day after market close. Both the low expense ratios and the increased liquidity from intra-day 

trading make ETFs appealing to a wide group of investors. Another purported benefit of ETFs is the 

lack of counterparty risk; however, this is only strictly true for unit investment trusts. ETFs organized 

as a unit investment trust must hold every security in the target index and do not allow security lending, 

futures, options, or swaps. Conversely, open-end ETFs are not required to hold every security in the 

targeted index allowing for optimization strategies to match targeted returns. Open-end ETFs can 

participate in securities lending, and invest some portion of their portfolio in futures, options, and 

swaps, incurring potential counterparty risk.4 

 
3 See the fact sheet on “Exchange-Traded Funds” https://www.sec.gov/news/press-release/2019-190. Non-
transparent ETFs are actively managed products that do not report their holdings and only authorized 
participants and management know the complete strategy. Grantor trusts are ETFs that primarily hold 
commodities, with shares that represent a claim to a physical commodity. 
4 https://www.sec.gov/Archives/edgar/data/1222333/000119312514287007/d766507dfwp.htm. 
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Creating a new passively managed ETF targeting a specific index requires the designation of one 

or more Authorized Participants (AP). The AP purchases the constituent securities needed within the 

targeted index. The AP then sells the bundle of security shares to the ETF Company in exchange for 

an equivalent block of ETF shares called a creation unit. Only APs are allowed to exchange ETF 

shares, in creation unit blocks, directly with the ETF for shares of the underlying securities. This 

mechanism allows the APs to arbitrage away deviations from net asset value that occurs throughout 

the day.5 Unlike index funds, individual investors are not allowed to exchange ETF shares directly for 

the underlying securities (or shares of the underlying for shares of the ETF) and must trade shares on 

the open market. 

Leveraged ETFs have some distinct features in comparison with non-leveraged passively managed 

ETFs. Like passive funds, leveraged ETFs most frequently target a market index. For example, a 2X 

leveraged ETF based on the S&P 500 targets 2X the return on the S&P 500 for a holding period of 

one day. Leveraged ETFs frequently use futures, derivatives, and especially total return swaps to 

achieve the targeted return instead of traditional leverage. In general, a leveraged ETF dedicates part 

of its portfolio to the securities in the index, then uses total returns swaps and cash (posted as margin) 

to provide the leveraged return of the portfolio. Appendix A provides a snapshot of the holdings of 

the ProShares UltraPro QQQ, a 3X leveraged Nasdaq 100 ETF, on January 17, 2020. The fund 

holdings include 100 individual positions in the Nasdaq 100, 11 different total return swaps, and cash. 

If the Nasdaq 100 earned 5% on that day, the fund would have gained $548,430,301 from its positions 

in swaps (=5%*10,968,606,021) and 196,721,982 (=5%*3,934,439,657) from investment in the 

underlying securities. This results in a 15% (=(548,430,301+196,721,982)/4,966,588,419) return on 

the total assets of the fund, meeting its goal of a 3X leveraged return on the Nasdaq 100 for that day.  

 
5 See Brown et al. (2020) for further discussion of the ETF creation and redemption process.  
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The use of total return swaps to provide leverage incurs two unique issues for leveraged ETFs. 

First, there is counterparty risk embedded in swap contracts. Second, return swaps are traded over the 

counter, requiring an AP to use a different asset (often cash, rather than the underlying securities) 

when forming creation units to correct temporary mispricing. This may reduce the number of 

investors able to act as APs for leveraged ETFs, potentially reducing fund liquidity. 

2.2. Authorized participants (AP) 

Little is known about APs. Historically, investment companies were not required to report any 

data about the APs for the ETF products they sell. This recently changed. On June 1, 2018, the SEC 

required that all investment companies file a form N-CEN that requires the investment company 

report each AP for all the ETFs offered. The form also includes for each AP, “The dollar value of the 

Fund shares the authorized participant purchased from the Fund during the reporting period” and 

“The dollar value of the Fund shares the authorized participant redeemed during the reporting period.” 

This data is available under section E of the N-CEN. 

Our sample includes 149 leveraged ETFs, from two investment Companies Direxion and 

ProShares. Direxion reports the same 18 APs for each of its funds and ProShares reports the same 25 

APs for each fund. There is significant overlap among the use of APs by Direxion and ProShares; 

only 26 individual APs exist across the two investment companies. However, only 18 of these APs 

report purchasing or redeeming ETF shares in the annual reports. Appendix B presents a summary 

of the data. We are able to find data on 119 of the 149 leveraged ETFs traded in our sample. The 

market appears very concentrated with Merrill Lynch and Goldman Sachs comprising 50% of the 

aggregate dollar value of purchases and redemptions made by all APs across all leveraged ETFs. Just 

five APs make almost 90% of the total purchases and redemptions of leveraged ETFs. Further, while 

most APs make redemptions and purchases in a small number of leveraged ETFs, Merill Lynch and 
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Goldman Sachs do so with 107 and 55 leveraged ETFs, respectively. Virtu Financial is also impactful, 

making 17.8% of aggregate purchases and redemptions across 74 leveraged ETFs. 

2.3. Regulatory evolution and leverage decisions 

The regulatory environment surrounding leveraged ETFs continues to evolve. Initially, on August 

1, 2009, the Securities and Exchange Commission (SEC), in conjunction with the Financial Industry 

Regulatory Authority (FINRA), published an alert to address investor confusion around leveraged and 

inverse ETFs. They warned that leveraged ETFs should not be held for periods longer than one day, 

as the performance of the instrument will diverge from its benchmark.6 More recently, on November 

25, 2019, the staff of the SEC (again, in conjunction with FINRA) announced a proposed rule to 

reduce barriers to entry in the leveraged ETF market.7 This evolving normative perspective of market 

regulators motivates our further investigation of the use of these leveraged ETFs. We focus on 13F 

institutions, because these investors: account for the majority of overall trading volume, drive market 

prices, must report holdings quarterly, and invest in drastically different ways. We seek to understand 

both the extent that institutions invest in leveraged ETFs, and the related skills of institutional 

leveraged ETF investors. 

An important feature of leveraged ETFs, and the feature outlined by the above 2009 SEC alert, is 

the intended short-term holding period. These instruments are designed to earn a leveraged return 

 
6 See FINRA regulatory notice https://www.finra.org/rules-guidance/notices/09-31. The underperformance 
is exacerbated during high volatility periods. 
7 Leveraged ETFs may help to complete markets by providing an implicit solution to unavailable low-cost 
borrowing in important applications of two-fund (or K-fund) separation. Of particular note, these funds do not 
have margin requirements. In contrast, Federal Reserve Board Regulation T requires that firms only lend up to 
50% of the purchase value of a margin security and the value in the account cannot drop below 25% of the 
equity market value (see https://www.finra.org/rules-guidance/key-topics/margin-accounts). Further, some 
funds restricted from borrowing in their charters may utilize leveraged ETFs for high risk-reward positions. 
Finally, and especially for smaller investors, interest rates on margin are frequently larger than the implied 
charges through leveraged ETFs (usually between 50 and 150 basis points). As a comparison, at the time of this 
writing, Charles Schwab charges a base margin rate of 6.575% annually plus a premium that declines with the 
amount borrowed (see https://www.schwab.com/margin/rates). 

Electronic copy available at: https://ssrn.com/abstract=3839061

https://www.finra.org/rules-guidance/notices/09-31
https://www.finra.org/rules-guidance/key-topics/margin-accounts
https://www.schwab.com/margin/rates


8 

 

relative to a benchmark on a daily basis. A 2X leveraged S&P 500 ETF attempts to provide twice the 

daily return of the S&P 500 index, but will not provide 2X return over a longer holding period. 

Leveraged ETFs seek to deliver return multiples based on index returns not prices and as a result 

mechanically underperform over holding periods longer than a day.8 The current literature provides 

empirical evidence of this mechanical relation.9 Leveraged daily returns also necessitate daily portfolio 

rebalancing, which can impact the volatility of underlying securities. 10  Given the impacts of 

nonadditive returns on multiperiod risk (causing mechanical underperformance over longer holding 

periods), and the other inherent risks involved, leveraged ETFs may be best suited for sophisticated 

investors. 

The decision to invest in leveraged ETFs may also be impacted by constraints on other types of 

leverage. The regulatory requirements surrounding the use of leverage by investment companies stem 

primarily from the 1940 Investment Company Act (ICA). Currently, investment companies are 

allowed to borrow up to 33 and 1/3% of total assets. Restrictions were also reduced when the 

Taxpayer Relief Act of 1997 repealed the “short-sale” rule that restricted the use of short-sales and 

derivatives (Almazan et al., 2004). While it appears that investment companies are not legally restricted 

from investing in options or borrowing on margin, disclosure requirements vary based on the percent 

 
8 For illustration, consider a 2X leveraged ETF seeking a 2X leveraged return on an index. At market open on 
day 1, the index is worth $100. The index earns a -10% return on day 1 (day 1 closing price=$90) and a 5% 
return on day 2 (day 2 closing price=$94.50), earning a two-day cumulative return of -5.5% (=(94.5-100)/100). 
As required, the 2X leveraged ETF earns a -20% day 1 (day 1 closing price=$80) and a 10% day 2 return (day 
2 closing price=$88), realizing a -12% cumulative two-day return (=(88-100)/100). Due to the dependence of 
returns over time, the -12% realized return is smaller than two times the two-day return of -5.5% (by 1%). 
9 Lu et al. (2009) find leveraged ETFs from the ProShares family underperform their respective benchmarks 
over holding periods of one quarter or longer. Zhang and Judge (2016) study the return decaying effect of 
leveraged ETFs and find that a trading strategy that goes short in both leveraged and inverse leveraged ETFs 
has a favorable risk-reward profile. 
10 Bai et al. (2015) document that the rebalancing actions of leveraged real estate ETFs increase the volatility of 
component stocks contributing to price momentum. Similarly, Shum et al. (2016) show that leveraged ETF 
rebalancing trades inflate the end-of-day return volatility of underlying stocks. However, Ivanov and Lenkey 
(2014) suggest leveraged ETFs might not contribute to exacerbated volatility once capital flows on ETFs are 
considered. 
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of assets invested in options. Cici and Palacios (2015) note that the ICA requires that mutual funds 

disclose their options use in the fund’s prospectus and the amount of disclosure changes by the 

amount of use. If less than five percent of assets are in options positions, the prospectus is only 

required to disclose the nature of options-related activity. Mutual funds are also allowed to write 

options as long as they comply with asset coverage requirements established by the SEC. In 2011, the 

SEC reviewed the use of derivatives by management investment companies registered under the 

ICA.11 This increased attention by the SEC may motivate investment advisors to use other sources of 

leverage that are not covered by the ICA. The constraints set by the ICA focus on borrowing and 

options use. Leveraged ETFs provide an alternative access to leverage that does not involve either 

and for that reason may be more appealing to some 13F institutional investors.12 

There is also variation in which types of institutions choose to use leverage. Notably, Aragon and 

Martin (2012) finds that 3.7% of hedge fund positions are debt and 12.5% are options. In their sample 

of 250 randomly selected hedge fund advisors, they find that 139 use options at least once in their 

sample period. Pension funds also commonly use leverage. For example, in July 2020, California Public 

Employees’ Retirement System announced that it would use leverage to meet its 7% return target.13 

An article by an industry research analyst, Alex Beath, claims that “… what matters most to pension 

funds aside from strong returns is low asset-liability risk, and funds with more leverage had 

significantly less of it.” If leveraged ETFs are sometimes chosen for similar reasons, these claims 

suggest that leverage ETFs may be selected not only to increase returns, but also to reduce risk. 

 
11 https://www.sec.gov/rules/concept/2011/ic-29776.pdf 
12 To further investigate the motivations for holding leveraged ETFs, we examine ADV filings for the top ten institutional 
holders of leveraged ETFs in the last quarter of our sample (as a proportion of an institution’s overall investments). Out 
of the top holders of leveraged ETFs, one is currently not registered as an investment adviser firm. Of the remaining nine 
firms, eight provide explicit ADV Part II discussion regarding their use of both derivative securities and leveraged ETFs 
including extensive discussion of related risks. Thus, we find little evidence that the most active leveraged ETFs users are 
using ETFs to avoid reporting derivative use. We thank an anonymous referee for suggesting further investigation of this 
issue. 
13 https://www.privateequityinternational.com/calpers-plan-to-leverage-its-portfolio-three-things-to-know/ 
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3. Data and descriptive statistics: Who holds leveraged ETFs? 

3.1. Data and descriptive statistics 

The data for the study comes from several sources. The ETF data is from Morningstar Direct. We 

use the “Leverage Fund” variable to identify leveraged ETFs. 13F institutional holdings are from the 

Thomson S34 Database. 14  We identify the ETFs held by institutional investors by merging the 

Morningstar data with the 13F data by CUSIP. Because the first leveraged ETF was introduced in 

June 2006, we focus our analysis on the period from September 2006 to December 2016. Our final 

sample has 1,836 ETFs held by institutional investors, of which 149 are leveraged ETFs and 17 are 

leveraged exchange traded notes (ETNs).15 Among the 6,467 13F institutional investors, over 70% 

(0.73=4,728/6,467) hold an ETF, and more than 20% (0.21=1,384/6,467) hold a leveraged ETF for 

at least a quarter.  

3.2. Institutional leveraged ETF holdings: Time series  

Figure 1 plots the number of 13F institutional investors (blue line) and the number of institutional 

investors that hold an ETF (dotted blue line) in our sample from September 2006 to December 2016 

corresponding to the left axis. The plot shows a steadily increasing number of institutions over time, 

with a rapidly increasing number of institutions investing in ETFs. In particular, the number of 

institutions investing in ETFs increased from 43% in 2006 (0.43=1,068/2,492) to over 63% 

(0.64=2,722/4,266) in 2016. The red line with circular indicators presents the number of institutions 

that hold a leveraged ETF over the same period corresponding the right axis. There is a sharp increase 

in the final quarter of 2011 that appears to represent a relatively stable structural shift in the series 

 
14 In June 2018, Thomson corrected a data integrity issue with the S34 data that caused missing information in the 13F 
reports. We use the corrected Thomson S34 data for our empirical analyses. 
15 Similar to leveraged ETFs, leveraged ETNs provide returns that are a multiple of an underlying index return. Different 
from ETFs, ETNs are a type of unsecured debt securities and do not provide investors ownership of the underlying index 
securities. For simplicity, we use “ETF” to represent both ETF and ETN products. 
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level. In proportion, the number of 13F institutions holding a leveraged ETF increased from less than 

1% in 2006 to a peak of 12% in 2011. Clearly, we observe a growing interest by institutional investors 

in leveraged ETFs over time. 

[Insert Figure 1 about here] 

Figure 2 presents the fraction of the value of aggregate institutional leveraged ETF holdings as a 

share of the total value of the leveraged ETF market. The plot shows that institutions’ participation 

in leveraged ETF market ranged from 3.2% in June 2008 to 31.09% in June 2013. The ratio has 

declined from its peak since 2014. 

[Insert Figure 2 about here] 

Leveraged ETFs are designed as short-term, high-volatility investment instruments. One might 

expect institutions to exit these assets relatively quickly in most underlying portfolio strategies. In an 

unreported table, we document that 22% of institutions report holding a leveraged ETF only once in 

their 13F filings. Among the cases in which an institution reports a leveraged ETF holding for multiple 

quarters, 89% are over consecutive quarters and the remaining 11% are with reporting gaps of at least 

one quarter. Because institutional use of leveraged ETFs appears sticky over time, the data are well 

suited to examine the underlying institutional performance. Of course, the discrete quarterly nature of 

13F filings implies that our data may not accurately capture institutional positions in leveraged ETFs. 

In particular, some institutions may trade leveraged ETFs throughout the quarter and sell them 

immediately before filing a 13F report. Alternatively, some managers may purchase leveraged ETFs 
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only at quarter end.16,17  

3.3. Types of institutions holding leveraged ETFs 

Panel A of Table 1 shows that the majority of 13F institutional investors (85%) are independent 

investment advisors and bank trusts (5%).18 These metrics are consistent with Bennett et al. (2003) 

who find that independent investment advisors and bank trusts are the main institutional holders of 

stocks from 1983 to 1997. Focusing on the institutions that hold an ETF or leveraged ETF in their 

portfolio, we find a similar pattern. Of the 1,276 institutions reporting a leveraged ETF holding and 

having valid data on legal type, 84.40% are independent investment advisors. Notably, 22.70% 

(1,276/5,621 from Panel A) of institutions report holding a leveraged ETF, and a full 77.26% 

(4,343/5,621 from Panel A) hold some form of ETFs.19 

[Insert Table 1 about here] 

Below each percentage entry in columns four and six of Table 1, we also report the share of that 

institutional type that holds an ETF or leveraged ETF, respectively. For example, the parenthetical 

entry in the initial row of Panel A column four shows that 93.95% (=264/281) of bank trusts hold an 

ETF, and 34.88% (=98/281) hold a leveraged ETF. Of the reported legal types, we observe that bank 

 
16 We expect institutional holdings of leveraged ETFs to capture the essential aspects of institutional holdings 
over time although they at times may be over- or under-stated due to discreteness in quarterly 13F data. 
Relatedly, there is evidence that, at times, institutions may window-dress their performance via intra-quarter 
trades (e.g., Agarwal et al., 2014; Lakonishok et al., 1991; Sias and Starks, 1997; He et al., 2004). Nonetheless, 
as Griffin and Xu (2009, p. 2532) note, the cost associated with the discreteness of 13F data is compensated by 
the benefits of including a great proportion of the long-only equity positions given reporting requirements (in 
their hedge fund sample). Similarly, Jame (2012, p. 14) estimates that 13F data miss only 3% of unobservable 
intra-quarter hedge fund trades for the median institution using ANcerno data. 
17 The Thomson 13F data only report long positions; thus, unobserved short positions, borrowed securities, 
and options are missing and may be related to institutions’ decision to hold leveraged ETFs. 
18  We thank Brian Bushee for making the institutional classification data available on his website 
https://accounting-faculty.wharton.upenn.edu/bushee.  
19 We also calculate these percentage numbers based on the portfolio value of institutions (e.g., the portfolio 
value of institutions with a leveraged ETF holding divided by the total portfolio value of all institutions). In an 
unreported table, we find qualitatively similar results.   
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trusts, independent investment advisors, and investment companies are the most prominent investors 

in leveraged ETFs. 

Panel B of Table 1 classifies institutional investors based on their investment style and horizon. 

We observe that dedicated, quasi-indexer, and transient types (categorized based on portfolio turnover) 

account for 4%, 52%, and 44% of 13F institutions, respectively. Focusing on the subsample of 

institutions that hold an ETF, we find relatively more quasi-indexers (53.71%) and fewer dedicated 

institutions (1.82%). When we further constrain the sample to those institutions that hold a leveraged 

ETF, we find a slight proportional increase in transient institutions (46.08%), consistent with the 

short-term investment objective of leveraged ETFs as trading instruments. Dedicated institutions 

rarely hold leveraged ETFs (<1%). In sum, these results suggest that ETFs provide an easy means of 

diversification for institutional investors. Leveraged ETFs appear to provide investment tools for both 

quasi-indexers and transient institutions, who may try to time the market.  Not surprisingly, institutions 

with a dedicated investment style make the least use of both ETFs and leveraged ETFs. 

Next, we investigate the type of leveraged ETFs held by institutional investors. In an unreported 

table, we classify leveraged ETFs based on the asset class of the underlying index they track. We find 

that the majority of leveraged ETFs held by 13F institutions (over 70%) track an equity index, followed 

by 10% that track a commodity index. Debt and other types (e.g., currency) account for the remaining 

leveraged ETF sample. 

Table 2 provides summary statistics evaluating the role of ETFs and leveraged ETFs for the 1,384 

institutions who hold at least one leveraged ETF in our sample. The average 13F institution holding 

a leveraged ETF has 743 securities in its portfolio of which five are leveraged ETFs and 103 are ETFs. 

The average ownership in ETFs is 18% based on the fraction of securities, and 27% based on the 

proportional portfolio value. For an average institution investing in leveraged ETFs, the related 
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positions account for only 1.6% of the institution’s portfolio value. The 95th percentile of institutions 

place 7.6% of their portfolios in leveraged ETFs, suggesting few institutions commit large portfolio 

weights to these investment instruments. The result is not surprising given the short-term and high-

risk nature of leveraged ETFs in most investment strategies.20 

 [Insert Table 2 about here] 

4. Leveraged ETF and institutional portfolio performance 

In this section, we investigate our main research question: do skilled institutions invest in leveraged 

ETFs? Skilled institutions may use these new investment vehicles to exploit their skill and make short-

term profits. We expect that if skilled institutions trade leveraged ETFs, then the equity holdings of 

institutions who trade leveraged ETFs should outperform those who do not trade leveraged ETFs. 

Alternatively, institutional investors trading leveraged ETFs may earn lower risk-adjusted equity 

returns than those who do not trade leveraged ETFs.21 Underperformance could result from poor 

equity selection, poor timing in equity investments, or from agency issues such as managers changing 

investment risk profiles following recent performance. 

4.1. Univariate test 

To empirically validate these conjectures, we begin with a portfolio sorting approach. We sort 

institutions into quintiles based on their quarterly performance. Following the literature, we calculate 

 
20 Because leveraged ETFs can have large cash flow variability implications, even small portfolio weightings 
may have substantial economic importance. 
21 Our analysis examines the long-only equity returns associated with institutional investors that hold, or do not 
hold, leveraged ETFs. To examine the possibility that holders of leveraged ETFs use these instruments to 
increase overall equity exposure when equity positions are reduced, we also construct an all-inclusive return for 
institutions that hold leveraged ETFs. In particular, we create a return given by the beginning of period wealth 
share in leveraged ETFs multiplied by the leveraged ETF return, plus the remaining weight share in equities 
multiplied by the related equity returns. Related results are closely comparable to those reported in the paper 
(and are discussed throughout). 
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an institution’s quarterly performance as a value-weighted return of all equity assets the institution 

holds at the beginning of each quarter.22 For each quintile, we then report the fraction of institutions 

that hold a leveraged ETF in their portfolio at the end of the previous quarter in the first row of Panel 

A in Table 3. For each performance quintile, we also report the share of portfolio value for all 

institutions that hold a leveraged ETF in proportion to the total portfolio value of institutions for the 

quintile in the second row of Panel A. We find that the group of institutions showing the best 

performance in a quarter, quintile 5, invests the least in leveraged ETFs in the prior quarter either by 

frequency count or share of value per quintile. The difference in leveraged ETF usage between the 

two extreme quintiles is statistically significant at the 1% level (for both frequency counts and value 

shares per quintile), suggesting that institutions investing more in leveraged ETFs manage equity 

portfolios that systematically underperform those with smaller investments in leveraged ETFs. Panel 

A also shows similarities in leveraged ETF usage across the first four quintiles, and not surprisingly, 

suggests that underperforming institutions are not solely characterized by their investment in leveraged 

ETFs. Intuitively, this panel suggests that the best performing institutions make the least use of 

leveraged ETFs relative to other performance quintiles.23 

[Insert Table 3 about here] 

Next, we sort institutions into two portfolios based on whether they hold a leveraged ETF at the 

beginning of the quarter and then report their performance over the following quarter measured by 

either raw returns, or Carhart 4-factor alphas (Carhart, 1997) in Panels B and C, respectively. In each 

 
22 Our approach to calculating institutional portfolio returns is similar to related approaches in the extant 
literature (see for example, Griffin and Xu, 2009; or Cremers and Pareek, 2016). Agarwal et al. (2013) also 
calculate portfolio returns as the average monthly return of the 13F portfolio assuming beginning of quarter 
portfolio weights, the same as our methodology, as do Christoffersen et al. (2016) and Binay (2005). 
23 Our examination focuses on the future institutional return performance based on holdings reported at the 
end of the previous quarter. Because we have the potential to measure some treated firms as a part of our non-
treated group (i.e., institutions that held and then liquidated leveraged ETF positions before the quarter end in 
the previous quarter), we expect a conservative bias in our estimation results.  

Electronic copy available at: https://ssrn.com/abstract=3839061



16 

 

case, we report results for equal-weighted (first row) and value-weighted portfolios (second row) of 

institutions. Using this portfolio partition, we again find evidence that investing in leveraged ETFs is 

associated with poorer future performance. For instance, the underperformance of institutions 

holding a leveraged ETF over those without any leveraged ETF holdings is 0.12% per quarter for an 

equal-weighted portfolio of leveraged ETF institutions, after adjusting for commonly used market risk 

factors (or approximately 0.48% per year, ignoring transaction costs). The Carhart 4-factor alpha for 

the value-weighted portfolio is also negative and marginally significant.24  

Considering that 13F institutions typically manage large asset pools, this underperformance 

represents a large loss in dollar value for institutions that hold leveraged ETFs, making this result 

economically significant.25, 26 

4.2. Multivariate test 

Next, we consider a cross-sectional regression of an institution’s future portfolio performance on 

a dummy variable indicating whether the institution holds a leveraged ETF. To account for both time-

series and cross-sectional correlations, we follow the estimation approach of Petersen (2009) and 

cluster standard errors by both institution and quarter. Our model specification is as follows: 

 𝑅𝑒𝑡𝑖,𝑞+1 = 𝛼 + 𝛽𝐿𝑒𝑣𝑖,𝑞 + 𝛾𝑋𝑖,𝑞 + ν𝑇𝐸𝑞+1 + 𝜀𝑖,𝑞+1 (1) 

 
24 Results are comparable for all-inclusive equal- and value-weighted returns that include both equity and 
leveraged ETF returns. 
25 Berk and van Binsbergen (2015) and Pastor et al. (2015) advocate for a modified alpha measure given by the 
product of assets under management and gross alpha. This measure captures aggregate fund manager skills and 
represents the dollar value that managers extract from the capital markets. In our research design, the average 
assets under management for institutions holding a leveraged ETF is $56.82 billion; thus, the relative value loss 
for these institutions is $272.74 million per year (=$56.82 billion x 0.0048).  
26 In our later analysis, we control for heterogeneity in institutional characteristics, which may also account for 
the observed difference in institutional performance. 
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where 𝑅𝑒𝑡𝑖,𝑞+1 is the future value-weighted portfolio return of institution i over quarter q+1; 𝐿𝑒𝑣𝑖,𝑞 

is a dummy variable equal to one if institution i holds a leveraged ETF in quarter q;27 𝑋𝑖,𝑞  is a vector 

of value-weighted stock characteristics of the institution’s portfolio in quarter q; and 𝑇𝐸𝑞+1 is the time 

fixed effect. We follow Gompers and Metrick (2001) and consider the following stock characteristics. 

Market capitalization (MktCap) is share price multiplied by total shares outstanding. Stock price (PRC) 

is the split-adjusted stock price. Return volatility (VOL) is the standard deviation of monthly returns 

for the past two years. Dividend yield (DivYld) is the cash dividend divided by share price. Book-to-

market (BM) is calculated as book value of equity for the fiscal year ending before the most recent 

June 30 divided by the market capitalization as of December 31 during that fiscal year. SP500 is a 

dummy variable for the S&P 500 index membership. Firm age (AGE) is the number of months since 

a firm’s stock return appeared in CRSP. Additionally, we use the number of stock holdings and the 

total dollar value of portfolio holdings to measure the size of equity investments for each institution. 

All regressors except VOL, DivYld, BM, S&P 500 membership, and prior returns are expressed as 

natural logarithms. The goal of our test is to control for other underlying factors that may affect equity 

portfolio profitability to isolate the relation between holding leveraged ETFs and institutional 

performance. 

Table 4 reports the estimation results for all 13F institutions, independent investment advisors 

(IIA), non-investment advisors (non-IIA), transient institutions (TRA), and quasi-indexers (QIX). The 

coefficient of interest from equation (1) is 𝛽, which captures the incremental effect of holding a 

leveraged ETF on the equity portfolio performance of institutional investors. We find strong evidence 

 
27 For robustness, we also construct two continuous variables to measure the degree of institutional leveraged 
ETF holdings. The first variable is the fraction of leveraged ETF holding value to the total value of an 
institution’s portfolio. The second variable is one plus the natural logarithm of the number of leveraged ETF 
positions in an institution’s portfolio. In an unreported table, we find similar results to those for the dummy 
variable.  

Electronic copy available at: https://ssrn.com/abstract=3839061



18 

 

that institutions holding a leveraged ETF also hold equity portfolios that underperform those that do 

not in the following quarter, and these results hold for the full sample of 13F institutions, and for 

heterogeneous types of institutions based on legal type or investment style.28 The t-statistics suggest 

that all performance differences are statistically significant at the 5% level or better, suggesting that 

the underperformance (of 20 to 30 basis points per quarter) following leveraged ETF investments 

cannot be explained by differences in institutional characteristics, investment objectives, or investment 

horizon/high portfolio turnover. This finding is again consistent with the notion that leveraged ETF 

holdings may indicate poor manager skills.29 

[Insert Table 4 about here] 

4.3. Leveraged ETFs and institutional skill 

In this section, we provide more granular evidence on the linkage between leveraged ETF holdings 

and institutional skills. Specifically, we relate return predictability of leveraged ETF ownership to 

institutional characteristics that are potentially correlated with portfolio management skills. We follow 

the extant literature and consider four portfolio characteristics: number of stock holdings, dollar value 

of the portfolio, past return volatility, and portfolio R2. The first two characteristics are motivated by 

literature showing diseconomies of scale in the mutual fund industry (Chen et al., 2004): manager skills 

are diluted as mutual funds become large. Past return volatility is widely used in the investment 

literature to capture risk management effectiveness. We measure past return volatility as the standard 

deviation of quarterly portfolio returns over the past 10 years. Amihud and Goyenko (2013) show that 

 
28 Subperiod analysis shows that most of the poor performance associated with holding leveraged ETFs occurs 
in the post-2008 financial crisis period (when we also have the most observations). 
29 We also replicated Table 4 using all-inclusive institutional returns that include the return component due to 
leveraged ETFs. Results are virtually identical—the coefficients on the leveraged ETFs variable remain negative 
and statistically significant for all institutional categories in Table 4. 
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lower mutual fund R2 indicates greater stock selectivity and better manager skills. We use the Carhart 

4-factor model to compute institutional portfolio R2 over a 10-year rolling historical window. We 

expect institutions with greater scale (measured by both the number of securities and portfolio value), 

volatility, and R2 to have poorer manager skills. For these institutions, leveraged ETFs should have a 

more pronounced negative effect on performance. 

At the beginning of each quarter, we partition 13F institutions into quintiles based on each of the 

four institutional characteristics. For each quintile, we then repeat the regression analysis in Table 4. 

Specifically, we regress value-weighted portfolio returns on a dummy variable equal to one if the 

institution holds a leveraged ETF, a vector of value-weighted stock characteristics, and a time fixed 

effect. Standard errors are clustered by quarter and institution to control for both cross-sectional and 

time-series dependence. To conserve space, in Table 5 we only report the coefficient estimates for the 

leveraged ETF dummy for each of the extreme quintiles. We find strong evidence that the negative 

return predictability of leveraged ETF holdings only exists among the institutions who are more likely 

to have poor portfolio management skills (many holdings, high portfolio value, high volatility, and 

large R2). In contrast, investments in leveraged ETFs are not related to significantly weaker 

performance in smaller (both in terms of portfolio value and numbers of securities), low volatility, and 

low R2 institutional portfolios. These results are consistent with less investment skill among 

institutional managers holding leveraged ETFs. 

[Insert Table 5 about here] 

4.4. Leveraged ETF and market timing 

Leveraged ETFs provide an opportunity for institutions to seek abnormal returns through market 

timing. Previous literature typically finds that (although potentially lucrative) market timing is 

extremely difficult and costly (e.g., Daniel et al., 1997). In this section, we examine the relation between 
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the underperformance of institutions holding leveraged ETFs in relation to traditional portfolio timing 

measures. We consider a research design in the spirit of Treynor and Mazuy (1966) to examine whether 

leveraged ETF holdings are related to institutional timing ability in institutional equity holdings.30 To 

examine the differential impact associated with institutional managers that hold leveraged ETFs, we 

consider the following model specification: 

 𝐸𝑥𝑟𝑒𝑡𝑖,𝑞 = 𝛼 + 𝛽0𝐿𝑒𝑣𝑖,𝑞 + 𝛽1𝐿𝑒𝑣𝑖,𝑞 × 𝑅𝑀𝑅𝐹𝑞 (2) 

 +𝛽2𝐿𝑒𝑣𝑖,𝑞 × (𝑅𝑀𝑅𝐹𝑞)
2

+ 𝛽3𝑇𝐸𝑞 + 𝛽4𝐹𝐸𝑖 + 𝜀𝑖,𝑞   

where  𝐸𝑥𝑟𝑒𝑡𝑖,𝑞 is the excess return of institution i above the risk-free rate in quarter q; and 𝑅𝑀𝑅𝐹 is 

the market excess return. To control for unobserved time-varying factors and time-invariant individual 

effects, we also include time and institution fixed effects, denoted 𝑇𝐸 and 𝐹𝐸, respectively.31  

In this context the differential timing effect associated with institutional leveraged ETF holders is 

given by 𝛽2 in equation (2). Table 6 reports the empirical results. We find that estimated timing 

sensitivity for institutions holding leveraged ETFs is significantly negative for all institutions, for 

independent investment advisors, and for quasi-indexers. In addition to poor timing, all institutions 

(and all subcategories of institutions) suggest holders of leveraged ETFs display significant negative 

sensitivity to excess equity market returns relative to non-holders of leveraged ETFs. That is, in 

 
30 We find similar results using a Henriksson and Merton (1981) style model specification to capture mutual 
fund market timing ability. 
31 Our specification matches the traditional timing regression specification with excess market returns, and 
squared excess market returns (see, for example, Ferson and Schadt, 1996). Nonetheless, we also consider a 

revised specification with both 𝑅𝑀𝑅𝐹𝑞  and 𝑅𝑀𝑅𝐹𝑞
2  demeaned to facilitate interpretation of the dummy 

variable, 𝐿𝑒𝑣𝑖,𝑞 . These regressions continue to reveal negative and significant coefficients for both 

𝐿𝑒𝑣𝑖,𝑞 × (𝑅𝑀𝑅𝐹𝑞 − 𝑅𝑀𝑅𝐹̅̅ ̅̅ ̅̅ ̅̅ )  and 𝐿𝑒𝑣𝑖,𝑞 × (𝑅𝑀𝑅𝐹𝑞
2 − 𝑅𝑀𝑅𝐹2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )  interaction terms. In addition, these 

regressions result in an insignificant (and negative) coefficient for 𝐿𝑒𝑣𝑖,𝑞 in all columns of Table 6. We conclude 

that the underperformance in leveraged ETF holders is largely due to poor timing performance. 
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comparison with other institutional investors, leveraged ETF holders display negative market 

sensitivity and negative timing ability.32, 33 

[Insert Table 6 about here] 

4.5. Longer return horizon 

We next test if leveraged ETF holdings predict institutional investor returns over longer horizons. 

If institutional skills persist over time, leveraged ETF holdings should predict returns beyond the next 

quarter. To examine this, we replicate the tests in Table 4 by measuring institutional performance over 

the next one and three years. We report results in Panels A and B of Table 7, respectively. We continue 

to find strong negative predictability of leveraged ETF holdings on institutional performance with 

evidence that underperformance increases over longer horizons. 

[Insert Table 7 about here] 

4.6. Leveraged ETF and institutional portfolio characteristics 

Institutions may invest in leveraged ETFs for at least two additional reasons that we examine next. 

First, institutions may favor the skewness in returns provided by leverage (perhaps related to 

asymmetric compensation packages). Alternatively, institutions may dynamically invest in leveraged 

ETFs related to risk-shifting strategies. For example, in an effort to make up for poor recent 

performance, institutions may invest in riskier strategies. In contrast, they may sell previously 

 
32 In unreported tests, we separate the sample into short and long leveraged ETFs. In our initial test, holding 
short and long leveraged ETFs negatively relates to future returns (the analysis in Table 4). We also replicate 
the Table 6 analysis after partitioning the sample by short and long leveraged ETFs. We find that only holding 
long leveraged ETFs predicts poor market timing ability (the results for short leveraged ETFs are not 
statistically meaningful). 
33 As another robustness test, we estimate Table 6 regressions using all-inclusive institutional returns that 
include the return component due to leveraged ETFs. We find that all significant coefficients in Table 6 retain 
their sign, and all but one remains significant at the same level. The only change in significance is that the timing 
coefficient for independent investment advisors is significant at the 5% level.  
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purchased leveraged ETFs to secure prior period gains with risk-off trades—this strategy may be 

effectively used to lock in compensation. To better understand these potential motives for institutional 

investment in leveraged ETFs, we relate the stock characteristics of an institution’s portfolio to the 

decision to invest in leveraged ETFs. In particular, we run a logistic regression of a dummy variable 

indicating whether an institution holds a leveraged ETF in relation to the institution’s portfolio 

characteristics. Our model setup is: 

 𝐷𝐿𝑒𝑣𝑖,𝑞
= 𝛼 + 𝛽0𝑁𝑢𝑚𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑦𝑖,𝑞−1 + 𝛽1𝑃𝑜𝑟𝑡𝑉𝑎𝑙𝑢𝑒𝑖,𝑞−1  (3) 

+𝛽2𝑅𝑒𝑡𝑖,𝑞−4,𝑞−1 + 𝛾𝑋𝑖,𝑞−1 + 𝜀𝑖,𝑞 

where 𝐷_𝐿𝑒𝑣𝑖,𝑞 is a binary variable equal to one if institution i holds a leveraged ETF in quarter q and 

zero otherwise. 

If skewness seeking behavior impacts the decision to invest in leveraged ETFs, then institutions 

with investments in leveraged ETFs should hold smaller stocks, lower priced stocks, stocks with 

higher return volatility, low dividend paying stocks, stocks with low book-to-market, stocks less often 

in the S&P 500 index, and younger stocks. 

Prior institutional performance may also impact the decision to invest in leveraged ETFs, 

especially if institutions undertake risk-shifting behavior. For instance, institutions may increase risk 

exposures through investment in leveraged ETFs in a doubling down effort when previous returns 

are poor. Alternatively, leveraged ETFs could be sold after previous positive returns in an effort to 

lock in gains; perhaps related to compensation contracts. Either of these investment behaviors will 

result in institutional holdings of leveraged ETFs that are negatively related to past returns. If 

institutions use leveraged ETFs to follow momentum-related strategies, we will expect a positive 

relation between leveraged ETF investment and past returns.  
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Table 8 reports the estimation results. We find that institutions with more diversified portfolios 

(i.e., more security holdings) and smaller portfolio value are more likely to hold leveraged ETFs. 

Moreover, institutions holding fewer S&P 500 stocks, and stocks with higher price, larger market 

capitalization, higher return volatility, and younger age, tend to be investors of leveraged ETFs. All 

determinants are virtually the same across different institutional types, suggesting a homogeneity of 

leveraged ETF trades by institutions employing similar strategies. Of the seven characteristics we 

consider regarding skewness, five have the expected sign and are statistically significant at the 5% level, 

supporting the assertion that leveraged ETF investors may seek skewness. Conversely, leveraged ETF 

investors also hold larger and higher priced stocks (both statistically meaningful at the 1% level).  

[Insert Table 8 about here] 

Table 8 also reveals that past returns negatively predict the decision to invest in leveraged ETFs. 

This result is consistent with managers that either increase their leveraged ETF holdings following 

poor prior performance (i.e., a risk-on strategy) or reduce such holdings following good prior 

performance (i.e., a risk-off strategy).34 We next examine these potential risk-shifting strategies by 

considering asymmetric responses of holdings to past returns. We replicate the analysis in Table 8, but 

replace the prior one-year return with two variables: RETq-4,q-1 (positive) is the product of RETq-4,q-1 

and a dummy variable equal to one when RETq-4,q-1 is positive; RETq-4,q-1 (negative) is the product of 

RETq-4,q-1 and a dummy variable equal to one when RETq-4,q-1 is negative. This allows us to examine 

whether the relation between leveraged ETF investment and prior returns is related to institutions 

 
34 Performance based risk-shifting has found support in the literature among several types of market participants including 
Chicago Board of Trade proprietary traders (e.g., Coval and Shumway, 2005), mutual funds (e.g., Chevalier and Ellison, 
1997; Sirri and Tufano, 1998), as well as hedge funds (e.g., Brown et al., 2001; Aragon and Nanda, 2012; Hodder and 
Jackwerth, 2007). Turtle and Wang (2016) also provide evidence that conditional risk-on/risk-off strategies may be 
effectively used in models of conditionally changing return moments. 
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increasing risk following poor performance (doubling-down) or reducing risk following good 

performance to lock in returns, which largely determine managers’ compensation. 

The results presented in Table 9 reveal that positive past returns predict reductions in leveraged 

ETF holdings, while negative past returns do not significantly impact future leveraged ETF investment. 

These results are consistent with Aragon and Nanda (2012) who find that hedge fund managers with 

compensation tied to high watermarks are less willing to take additional risk, and Lan, Wang and Yang 

(2013) who find that hedge fund managers do not increase leverage following poor performance. 

[Insert Table 9 about here] 

5. Robustness checks 

5.1. Alternative identification of leveraged ETF holdings 

In this section, we perform several additional tests to ensure the robustness of our findings. We 

start by considering an alternative measure of institutional holdings of leveraged ETFs. Because 

leveraged ETFs are short-term investment instruments, institutions may be more likely to trade them 

within quarters. We construct an alternative measure based on historical leveraged ETF holdings. 

Given the persistence of institutional investment patterns, we assume that if an institution holds a 

leveraged ETF in a quarter, this institution is likely to continue to use leveraged ETFs as part of its 

trading strategy in future quarters (even if future 13F filings do not contain any leveraged ETF 

positions due to intra-quarter liquidations). 

At the end of each quarter, we define institutions with leveraged ETF holdings as those that have 

at least one leveraged ETF position over the prior four quarters, regardless of whether they report 

leveraged ETF positions in the current quarter. We then replicate the tests in Table 4 and report the 

results in Panel A of Table 10. That is, we regress value-weighted portfolio returns on a dummy 
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variable equal to one if the institution holds a leveraged ETF, a vector of value-weighted stock 

characteristics, and a time fixed effect. Overall, the results based on this alternative leveraged ETF 

holding measure are comparable to those in Table 4: holding leveraged ETFs predicts 

underperformance for both the aggregated sample and among quasi-indexers. However, in this 

specification, transient institutions holding leveraged ETFs do not underperform in a statistically 

significant manner. 

[Insert Table 10 about here] 

Next, we control for institutional heterogeneity by requiring each 13F institution to also invest in 

ETFs. This analysis allows us to provide a more focused comparison between the performance of 

leveraged ETF institutional investors (who appear to deviate from buy and hold strategies) and other 

index investing institutional investors. This analysis provides greater homogeneity among these 

institutions. At the end of each quarter, we select the 13F institutions that hold at least one ETF in 

their portfolio. We then repeat the analysis in Table 4 using this subset of institutions. Panel B of 

Table 10 presents the results for this test. Our results continue to show strong evidence that 

institutions that hold leveraged ETF underperform those institutions that do not.  

5.2. Value-weighted results 

To examine if our results are driven by small institutions in equal weighted results, we replicate 

Tables 1, 4, 7, and 10 using a value-weighted approach in the Internet Appendix. For Table 1, we re-

calculate each percentage number as the portfolio value of each institutional type divided by the 

portfolio value of all institutions. For Tables 4, 7, and 10, we re-estimate the regressions using a 

weighted least squares regression where the dependent and independent variables are transformed 

using the total dollar value of an institution’s portfolio as the weight. The results of these robustness 

tests largely consistent with those reported in the paper. 
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6. Conclusion 

The popularity of leveraged ETFs has risen over the past decade, and this popularity includes 

investments by institutional investors. We document increased investment from almost all institutional 

types. For skilled institutions, leveraged ETFs could provide additional value within dynamic strategies. 

In contrast, leveraged ETF holdings within less-sophisticated institutional portfolios and may expose 

institutions to unintended, or excessive risks, and may result in diminished portfolio returns. Our 

findings suggest that institutional skills may be signaled through institutional investment decisions in 

leveraged ETFs. 

Using a comprehensive sample covering all 13F institutions over the period of 2006-2016, we 

explore the linkage between institutional equity performance and investment in leveraged ETFs. Both 

univariate tests and cross-sectional regressions show that leveraged ETF positions predict poorly 

performing institutional equity portfolios. Importantly, this poor performance cannot be explained by 

institutional characteristics such as portfolio turnover or investment objectives. Further tests show 

that leveraged ETFs predict institutional underperformance only among the institutions that are likely 

to lack skills. In contrast, for institutions with potentially good skills, leveraged ETFs do not 

differentiate performance. We also document an interesting negative relation between prior 

institutional performance and the investment decision to use leveraged ETFs. Further examination of 

this relation reveals that institutions reduce leveraged ETF holdings following good performance (but 

do not increase leveraged ETF positions following poor performance), consistent with Aragon and 

Nanda’s (2012) finding that hedge fund managers with a high watermark compensation structure are 

less willing to take additional risk. Our results persist after numerous robustness checks and remain 

qualitatively unchanged. 
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Our findings offer several implications for academic research as well as for policy makers who 

might want to guide investment in leveraged ETF products. First, we reveal that a sizable number of 

institutional investors consider leveraged ETFs as investment choices, stressing the important role of 

leveraged ETF assets in capital markets. In addition, institutions in aggregate do not benefit from 

exposure to leveraged ETFs. Rather, these instruments appear to be used by institutions prone to 

poor market timing—yet again, confirming the difficulty in earning abnormal returns through market 

timing. 
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Appendix A. Snapshot of Holdings for ProShares UltraPro QQQ (Ticker: TQQQ)  
This appendix presents the portfolio composition of the ProShares UltraPro QQQ leveraged ETF on January 17, 2020. The fund targets 

a 3X leveraged daily return on the Nasdaq 100. Panel A shows the total return swaps held by the fund. Panel B provides the total market 

value of the holdings in the individual securities in the Nasdaq 100 as well as the cash held by the fund. The fund has individual positions 

in each of the Nasdaq 100 securities in their respective weights within the index. For brevity, we aggregate the total value of all individual 

Nasdaq 100 security positions in the first row in Panel B. 

 

Panel A: Return swap exposure value 

Security Description Shares/Contracts Exposure Value 

    NASDAQ 100 Index SWAP Citibank NA 273,398 2,508,079,435 

    NASDAQ 100 Index SWAP BNP Paribas 264,135 2,423,103,174 

    NASDAQ 100 Index SWAP Goldman Sachs International 170,713 1,566,074,969 

    NASDAQ 100 Index SWAP Societe Generale 161 1,479,878,602 

    NASDAQ 100 Index SWAP Credit Suisse International 145,279 1,332,750,321 

    NASDAQ 100 Index SWAP UBS AG 99,604 913,740,203 

    NASDAQ 100 03/20/2020 (NQH0) 3,296 605,310,400 

    NASDAQ 100 Index SWAP Bank of America NA 13,519 124,023,619 

    NASDAQ 100 Index SWAP Morgan Stanley & Co. International PLC 1,306 11,980,891 

    PowerShares QQQ (QQQ) SWAP Morgan Stanley & Co. International PLC 773 2,657,211 

    PowerShares QQQ (QQQ) SWAP Goldman Sachs International 293 1,007,196 

    Total SWAP exposure value   10,968,606,021 

Panel B: Investment in NASDAQ 100 securities 

    Total Market Value of NASDAQ 100 security holdings       3,934,439,657 

    Net Other Assets or Cash      1,032,148,761 

    Total Asset Value       4,966,588,419 
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Appendix B. Leveraged ETF Authorized Participants 
This appendix presents all authorized participants for 119 sample leveraged ETFs. All leveraged ETFs are produced by either Direxion or ProShares. 

The first two columns report if the investment company is an AP for either Direxion or ProShares. Column (3) reports the name of the AP, column 

(4) reports the percent of aggregate redemptions made by the AP in column (3). Column (5) reports the percent of the 119 total ETFs the AP made 

redemptions or purchases for in the annual reporting period. Column (6) reports the cumulative sum of column (4) from Merrill Lynch to the respective 

row.  

Authorized participant for (3) (4) (5) (6) 

Direxion ProShares Authorized participant name % of Aggregate redemptions 
+ purchases 

% 119 ETFs traded Running sum Column 
(4) 

Yes Yes Merrill Lynch Professional Clearing Corp. 26.2 89.9 26.2 

Yes Yes Goldman Sachs & Co.  23.9 46.2 50.1 

Yes Yes Virtu Financial BD LLC  17.8 62.2 67.9 

Yes Yes Citigroup Global Markets Inc.  11.0 29.4 78.9 

Yes Yes ABN AMRO Clearing Chicago LLC  10.8 41.2 89.7 

Yes Yes J.P. Morgan Securities LLC  3.7 17.6 93.4 

Yes Yes Morgan Stanley & Co. LLC  2.6 18.5 96.0 

Yes Yes Deutsche Bank Securities Inc.  1.3 10.1 97.3 

Yes Yes Citadel Securities LLC  0.9 13.4 98.1 

Yes Yes RBC Capital Markets LLC  0.5 7.6 98.6 

No Yes J.P. Morgan Clearing Corp.  0.4 10.1 99.0 

Yes Yes SG Americas LLC  0.4 12.6 99.4 

Yes Yes Virtu Americas LLC  0.3 24.4 99.7 

Yes Yes HRT Financial LLC  0.1 4.2 99.9 

Yes Yes Credit Suisse Securities (USA) LLC  0.1 5.0 100.0 

Yes No Cantor Fitzgerald & Co.  0.0 3.4 100.0 

Yes Yes UBS Securities LLC  0.0 0.008 100.0 

Yes Yes Timber Hill LLC  0.0 0.008 100.0 

No Yes Wedbush Morgan Securities  0.0 0 100.0 

No Yes Jefferies LLC  0.0 0 100.0 

Yes Yes BNP Paribas Securities Corp.  0.0 0 100.0 

No Yes Mizuho Securities USA Inc.  0.0 0 100.0 

No Yes Barclays Capital  0.0 0 100.0 

No Yes Cowen Execution Services LLC  0.0 0 100.0 

No Yes Interactive Brokers  0.0 0 100.0 

No Yes Electronic Transaction Clearing Inc  0.0 0 100.0 
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Table 1 
Institutional Investor Type 

This table presents the number and fraction of all 13F institutions, institutions that hold an ETF, and 

institutions that hold a leveraged ETF in their portfolio. In columns four and six, we also report in parentheses, 

the share of ETF institutional types holding ETFs, and leveraged ETFs, respectively. In Panels A and B, 

institutional investors are classified based on Bushee’s (2001) legal types and investment styles, respectively. 

 All 13F Institutions 
Institutions that hold 

an ETF 
Institutions that hold 

a leveraged ETF 

 Count Percent Count Percent Count Percent 

Panel A: Legal type of 13F institutions 

Bank Trust 
281 5.00 264 6.08 

(93.95) 
98 7.68 

(34.88) 

Corporate (Private) Pension Fund 
45 0.80 39 0.90 

(86.67) 
5 0.39 

(11.11) 

Independent Investment Advisor 
4772 84.90 3650 84.04 

(76.49) 
1077 84.40 

(22.57) 

Insurance Company 
88 1.57 71 1.63 

(80.68) 
14 1.10 

(15.91) 

Investment Company 
47 0.84 36 0.83 

(76.60) 
12 0.94 

(25.53) 

Miscellaneous 
325 5.78 233 5.36 

(71.69) 
68 5.33 

(20.92) 

Public Pension Fund 
41 0.73 32 0.74 

(78.05) 
1 0.08 

(2.44) 
University and Foundation 

Endowments 
22 0.39 18 0.41 

(81.82) 
1 0.08 

(4.55) 

Panel B: Investment style of 13F institutions 

Dedicated 
251 3.99 86 1.82 

(34.26) 
7 0.55 

(2.79) 

Quasi-indexer 
3297 52.43 2534 53.71 

(76.86) 
674 53.37 

(20.44) 

Transient 
2740 43.58 2098 44.47 

(76.57) 
582 46.08 

(21.24) 
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Table 2 
Portfolio Characteristics of Institutions Holding a Leveraged ETF 

This table presents summary statistics for institutional ownership in ETFs (rows 2, 4, and 6) or leveraged ETFs 

(rows 3, 5, and 7). The first three rows report the number of securities, the number of ETFs, and the number 

of leveraged ETFs in an institution’s portfolio. Rows 4 and 5 present the fractions of ETFs and leveraged ETFs 

in an institution’s portfolio. Rows 6 and 7 report the dollar value fractions of ETFs and leveraged ETFs in an 

institution’s portfolio. 

 Mean 5th Pctl 25th Pctl Median 75th Pctl 95th Pctl 

1) Num. securities 743.18 31 111 304 832 3441 

2) Num. ETF  102.68 2 12 42 115 440 

3) Num. leveraged ETF  4.96 1 1 2 3 23 

4) Fraction (num) ETF (%) 18.01 1.56 6.25 13.03 23.70 52.44 

5) Fraction (num) leveraged ETF (%) 1.92 0.10 0.29 0.71 1.61 6.98 

6) Fraction (value) ETF (%) 26.50 0.22 4.10 15.74 40.89 89.02 

7) Fraction (value) leveraged ETF (%) 1.63 0.00 0.01 0.12 0.72 7.58 
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Table 3 
Univariate Tests of Institutional Investor Performance and Leveraged ETF Holdings 

Panel A results are based on a sorting of institutions into five quintile groups based on their portfolio performance 

in quarter q+1, where Q1 (Q5) represents the group of institutions with the worst (best) portfolio performance. 

For each quintile, the fraction of institutions that hold a leveraged ETF in quarter q is calculated and reported in 

the first row, where the second row reports the share of portfolio value of institutions that hold a leveraged ETF 

in proportion to the total portfolio value of institutions per quintile. Panels B and C present the portfolio equal-

weight (initial row) and value weight (second row) raw returns and alphas in quarter q+1 for institutions that hold 

and do not hold a leveraged ETF in quarter q, respectively. Alphas are estimated using the Carhart 4-factor model. 

t-statistics are reported in parentheses. ***, ** and * represent 1%, 5% and 10% significance, respectively.  

Panel A: Fraction of institutions holding a leveraged ETF (first row), and portfolio value of institutions that 
hold a leveraged ETF in proportion to the total portfolio value of institutions per quintile (second row) after 
sorting over next quarter portfolio performance, RETq+1 

Q1 Q2 Q3 Q4 Q5 
Diff  

(Q5-Q1) 

7.14% 9.67% 9.47% 7.23% 4.41% -2.73%*** 
     (-3.06) 

8.68% 10.09% 9.62% 7.56% 5.35% -3.33%*** 
     (-3.00) 

Panel B: Raw returns of institutions holding vs. not holding a leveraged ETF 

 Not Hold Hold Diff 

     EW RETq+1 1.74% 1.34% -0.40%* 
   (-1.89) 

     VW RETq+1 1.63% 1.33% -0.30% 
   (-0.23) 

Panel C: Alphas of institutions holding vs. not holding a leveraged ETF 

 Not Hold Hold Diff 

     EW αq+1 -0.06% -0.18% -0.12%* 
   (-1.84) 
     VW αq+1 -0.04% -0.17% -0.13%* 
   (-1.69) 
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Table 4 
Cross-sectional Regressions of Institutional Investor Performance and Leveraged ETF Holdings 

This table reports the cross-sectional regression estimates of an institution’s future one-quarter returns 

regressed on a dummy variable indicating whether the institution holds a leveraged ETF and other 

characteristics of the institution’s portfolio. Num. Security and Port. Value are the number of securities in and 

the total dollar value of the institution’s portfolio. Other control variables are the value-weighted averages of 

the characteristics of the stocks in the institution’s portfolio. The first column reports results for all 13F 

institutions. Columns two and three report the results for independent investment advisors (IIA) and other 

institutions (Non-IIA). The last two columns report results for transient institutions (TRA) and quasi-indexers 

(QIX). t-statistics based on standard errors clustered by quarter and institution are reported in parentheses. ***, 

** and * represent 1%, 5%, and 10% significance, respectively. Standard errors are clustered by institution and 

quarter. 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 
-0.003*** -0.002*** -0.003*** -0.003** -0.002*** 

(-3.06) (-2.77) (-2.83) (-2.18) (-2.66) 

Num. Securityq 
0.000 0.000 0.000 0.000 0.000 
(0.87) (1.00) (0.51) (0.06) (0.44) 

Port. Valueq 
0.000 0.000 0.000 0.000 0.000 
(0.50) (0.17) (0.22) (0.80) (0.09) 

PRCq 
0.000 0.000 0.000 -0.001 0.001** 
(0.68) (0.92) (1.09) (-0.64) (2.03) 

MktCapq 
-0.004 -0.004* -0.006 -0.005** -0.003 
(-1.56) (-1.90) (-1.56) (-2.41) (-1.37) 

VOLq 
0.365 0.429* 0.212 0.365 0.639* 
(1.49) (1.82) (0.64) (1.33) (1.93) 

DivYldq 
-0.006 -0.007 -0.006 -0.008** -0.004 
(-1.36) (-1.43) (-0.86) (-2.38) (-0.59) 

BMq 
-0.000 -0.000* -0.000 -0.000*** -0.000 
(-1.35) (-1.95) (-0.10) (-3.14) (-1.04) 

SP500q 
0.018** 0.021** 0.023* 0.026** 0.017* 
(2.05) (2.44) (1.74) (2.50) (1.85) 

AGEq 
0.004 0.003 0.002 0.004 0.004 
(1.30) (1.07) (0.57) (1.19) (1.00) 

RETq 
0.076* 0.078 0.095 0.070 0.093 
(1.69) (1.56) (1.59) (1.06) (1.56) 

RETq-4,q-1 
-0.012 -0.019 -0.009 -0.021 -0.019 
(-0.40) (-0.62) (-0.26) (-0.68) (-0.49) 

Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 109,449 85,192 20,937 33,677 63,441 

Adj. R2 0.5943 0.6396 0.6775 0.6672 0.7126 
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Table 5 
Institutional Investor Performance and Leveraged ETF, Conditioning on Institutional Portfolio Characteristics.  

This table reports the cross-sectional regression estimates of an institution’s future one-quarter returns 

regressed on a dummy variable indicating whether the institution holds a leveraged ETF and other 

characteristics of the institution’s portfolio. At the beginning of each quarter, institutions are sorted into five 

quintile groups based on the number of stock holdings (Panel A), the dollar value of their portfolio (Panel B), 

and the quarterly return volatility over the past 10 years (Panel C), and the R2 from a time-series Carhart 

regression (Panel D). The first and second columns in each panel report the results for the lowest and the 

highest quintile, respectively. t-statistics based on standard errors clustered by quarter and institution are 

reported in parentheses. ***, ** and * represent 1%, 5%, and 10% significance, respectively. 

Panel A: Sort on number of stock holdings 

 Low High 

LEVq 
-0.004 -0.002*** 
(-0.98) (-2.69) 

Institution Characteristics Yes Yes 
Time Fixed Effect Yes Yes 
Obs 17,199 24,112 

Adj. R2 0.3512 0.8640 

Panel B: Sort on portfolio value 

 Low High 

LEVq 
-0.001 -0.002*** 
(-0.87) (-2.89) 

Institution Characteristics Yes Yes 
Time Fixed Effect Yes Yes 
Obs 17,460 24,937 

Adj. R2 0.3948 0.7828 

Panel C: Sort on past return volatility 

 Low High 

LEVq 
0.001 -0.006*** 
(1.31) (-2.71) 

Institution Characteristics Yes Yes 
Time Fixed Effect Yes Yes 
Obs 8,752 8,679 

Adj. R2 0.7472 0.6620 

Panel D: Sort on R2 

 Low High 

LEVq 
-0.001 -0.002** 
(-0.70) (-2.08) 

Institution Characteristics Yes Yes 
Time Fixed Effect Yes Yes 
Obs 8,454 9,005 

Adj. R2 0.4362 0.9402 
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Table 6 
Market Timing Ability of Leveraged ETF Holding Institutions 

This table reports the regression estimates for an institution’s excess returns regressed on the leveraged ETF 

holding dummy and the interaction terms of market excess returns (including both first order and quadratic 

terms) and the leveraged ETF holding dummy. The first column reports the results for all 13F institutions. 

Columns two to five report the results for institutions classified by their legal type and investment style. t-

statistics are reported in parentheses. ***, ** and * represent 1%, 5%, and 10% significance, respectively. The 

regressions include institutional and quarterly fixed effects. 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 

0.004*** 0.005*** 0.002 0.002 0.002** 

(4.66) (4.53) (1.40) (1.45) (2.24) 

LEVq× RMRFq 
-0.136*** -0.136*** -0.092*** -0.131*** -0.090*** 

(-18.50) (-17.57) (-7.14) (-11.66) (-12.03) 

LEVq× RMRFq
2
 

-0.188*** -0.173*** -0.166 -0.149 -0.111* 

(-2.96) (-2.59) (-1.51) (-1.49) (-1.72) 

Institution Fixed Effect Yes Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 128,975 100,009 22,851 37,419 67,256 

R2 0.5762 0.6246 0.6771 0.6619 0.7136 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electronic copy available at: https://ssrn.com/abstract=3839061



 

 

 
 
Table 7 
Long Horizon Institutional Investor Performance and Leveraged ETF 

This table reports the cross-sectional regression estimates of an institution’s future one-year (Panel A) and 

three-year (Panel B) returns regressed on a dummy variable indicating whether the institution holds a leveraged 

ETF and other characteristics of the institution’s portfolio. The first column reports the results for all 13F 

institutions. Columns two to five report the results for institutions classified by their legal type and investment 

style. t-statistics based on standard errors clustered by quarter and institution are reported in parentheses. ***, 

** and * represent 1%, 5%, and 10% significance, respectively. 

Panel A: Future one-year performance 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 
-0.009*** -0.007*** -0.010*** -0.006 -0.007*** 

(-3.70) (-2.73) (-3.50) (-1.32) (-3.50) 
Institution Characteristics Yes Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 99,102 77,123 19,147 30,259 58,361 

Adj. R2 0.5827 0.5979 0.6717 0.6216 0.6583 

Panel B: Future three-year performance 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 
-0.034*** -0.034*** -0.033*** -0.048*** -0.020*** 

(-5.43) (-5.12) (-3.52) (-5.21) (-3.18) 
Institution Characteristics Yes Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 64,231 49,737 13,495 19,429 39,322 

Adj. R2 0.5312 0.5638 0.6260 0.5139 0.6811 
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Table 8 
Determinants of Institutional Holdings of Leveraged ETF 

This table reports the logit regression estimates for institutional holding of leveraged ETFs regressed on the 

characteristics of the institution’s portfolio. The dependent variable is a dummy variable equal to one if an 

institution holds a leveraged ETF in a quarter and zero otherwise. The first column reports the results for all 

13F institutions. Columns two to five report the results for institutions classified by their legal type and 

investment style. t-statistics are reported in parentheses. ***, ** and * represent 1%, 5% and 10% significance, 

respectively. 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

Num. Securityq-1 
1.170*** 1.176*** 1.255*** 1.079*** 1.235*** 
(80.52) (72.30) (32.43) (45.39) (58.27) 

Port. Valueq-1 
-0.327*** -0.382*** -0.194*** -0.290*** -0.345*** 
(-35.93) (-35.56) (-9.50) (-18.40) (-26.95) 

PRCq-1 
0.102*** 0.050*** 0.296*** 0.191*** 0.104*** 

(9.62) (4.08) (11.86) (8.16) (7.92) 

MktCapq-1 
0.648*** 0.667*** 0.566*** 0.810*** 0.479*** 
(25.87) (24.48) (6.63) (20.95) (12.54) 

VOLq-1 
0.111*** 0.086*** 0.129** 0.047 0.141*** 

(5.84) (3.81) (2.43) (1.53) (4.40) 

DivYldq-1 
-0.233 -0.647* -0.296 -0.568 -1.344* 
(-0.70) (-1.77) (-0.22) (-1.38) (-1.68) 

BMq-1 
-0.048** -0.026 -0.066 -0.013 -0.045 
(-2.28) (-1.23) (-0.92) (-0.59) (-1.06) 

SP500q-1 
-2.004*** -1.789*** -3.032*** -2.230*** -2.158*** 
(-20.65) (-16.44) (-11.26) (-13.57) (-14.92) 

AGEq-1 
-0.763*** -0.779*** -0.243 -0.952*** -0.163* 
(-13.26) (-12.46) (-1.18) (-10.44) (-1.67) 

RETq-4,q-1 
-1.534*** -1.516*** -1.561*** -2.015*** -1.133*** 

(-7.32) (-6.51) (-2.70) (-6.43) (-3.41) 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 113,851 88,702 21,546 34,889 65,614 
Pseudo R2 0.2350 0.2250 0.2780 0.2390 0.2180 
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Table 9 
Determinants of Institutional Holdings of Leveraged ETF, Conditioning on Asymmetric Return Variables 

This table reports the logit regression estimates for institutional holding of leveraged ETFs regressed on the 

characteristics of the institution’s portfolio. The dependent variable is a dummy variable equal to one if an 

institution holds a leveraged ETF in a quarter and zero otherwise. RETq-4,q-1 (positive) is the product of RETq-

4,q-1 and a dummy variable equal to one when RETq-4,q-1 is positive. RETq-4,q-1 (negative) is the product of RETq-

4,q-1 and a dummy variable equal to one when RETq-4,q-1 is negative. All columns report results for all 13F 

institutions. t-statistics are reported in parentheses. ***, ** and * represent 1%, 5% and 10% significance, 

respectively. 

  All 13F Institutions  All 13F Institutions  All 13F Institutions 

Num. Securityq-1  
1.167***  1.171***  1.167***  
(80.27)  (80.66)  (80.21)  

Port. Valueq-1  
-0.326***  -0.328***  -0.326***  
(-35.83)  (-36.14)  (-35.83)  

PRCq-1  
0.103***  0.099***  0.103***  

(9.68)  (9.34)  (9.68)  

MktCapq-1  
0.625***  0.665***  0.623***  
(24.53)  (26.52)  (24.19)  

VOLq-1  
0.133***  0.074***  0.134***  

(6.99)  (3.88)  (6.98)  

DivYldq-1  
-0.298  -0.152  -0.302  
(-0.88)  (-0.47)  (-0.89)  

BMq-1  
-0.046**  -0.050**  -0.046**  
(-2.18)  (-2.39)  (-2.17)  

SP500q-1  
-1.900***  -2.108***  -1.893***  
(-19.13)  (-21.79)  (-18.85)  

AGEq-1  
-0.753***  -0.790***  -0.752***  
(-12.96)  (-13.82)  (-12.95)  

RETq-4,q-1 (positive)  
-2.269***    -2.290***  

(-8.40)    (-8.36)  

RETq-4,q-1 (negative)  
  -0.443  0.212  
  (-1.00)  (0.47)  

Time Fixed Effect  Yes  Yes  Yes  
Obs  113,851  113,851  113,851  
Pseudo R2  0.2350  0.2340  0.2350  
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Table 10 
Institutional Investor Performance and Leveraged ETFs, Other Considerations 

This table reports the cross-sectional regression estimates of an institution’s next quarter returns regressed on 

a dummy variable indicating whether the institution holds a leveraged ETF and other characteristics of the 

institution’s portfolio. In Panel A, we classify an institution as holding a leveraged ETF if the institution has 

held a leveraged ETF in the past four quarters (not including the current quarter). In Panel B, we require that 

an institution hold an ETF in the current quarter. The first column reports the results for all 13F institutions. 

Columns two to five report the results for institutions classified by their legal type and investment style. t-

statistics based on standard errors clustered by quarter and institution are reported in parentheses. ***, ** and 

* represent 1%, 5%, and 10% significance, respectively. 

Panel A: Alternative measure of leveraged ETF holding 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 
-0.002*** -0.002** -0.002** -0.002 -0.002*** 

(-2.70) (-2.46) (-2.32) (-1.59) (-3.04) 
Institution Characteristics Yes Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 109,449 85,192 20,937 33,677 63,441 

Adj. R2 0.5943 0.6396 0.6775 0.6671 0.7126 

Panel B: Institutions holding ETF 

 
All 13F 

Institutions 
IIA Non-IIA TRA QIX 

LEVq 
-0.002*** -0.002*** -0.002** -0.002*** -0.001** 

(-3.19) (-2.95) (-2.57) (-2.78) (-2.19) 
Institution Characteristics Yes Yes Yes Yes Yes 
Time Fixed Effect Yes Yes Yes Yes Yes 
Obs 65,143 49,646 14,276 18,325 41,674 

Adj. R2 0.7468 0.7423 0.7791 0.7281 0.7942 

 
  

Electronic copy available at: https://ssrn.com/abstract=3839061



 

 

 

 
 

Fig. 1. Time-series Evolution of the Number of 13F Institutional Investors 

The blue line and dotted blue line correspond to the left axis and report the number of 13F institutions and the number of 13F institutions holding an 

ETF over the period from September 2006 to December 2016. The red line with circular indicators corresponds to the right axis and presents the number 

of 13F institutions holding a leveraged ETF over the same period.  
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Fig. 2. Institutional Participation in the Leveraged ETF Market 

This figure plots the fraction of the value of institutional leveraged ETF holdings to the total value of the leveraged ETF market over the period from 

September 2006 to December 2016.  
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