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1. Introduction 

Many investors delegate portfolio decisions to profes-

sional money managers and pay fees for the asset man-

agement service. The extent of delegation and the fee rev-

enues have grown significantly over the last four decades. 1

French (2008) reports that individual investor holdings of
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Ben-Rephael, Jules van Binsbergen, Oliver Boguth, Lauren Cohen, Javier 

Gil-Bazo, Zhiguo He, Zhengzi (Sophia) Li, Jon Reuter, Marliese Uhrig- 

Homburg, as well as participants at the 2021 Northern Finance Associ- 

ation Annual Meeting and seminars participants at Rutgers University. 
∗ Corresponding author. 

E-mail addresses: hitzemann@business.rutgers.edu (S. Hitzemann), 

ssokolinski@business.rutgers.edu (S. Sokolinski), taimzh@hku.hk (M. Tai) . 
1 In 2018, only the U.S. equity mutual fund investors paid more than 

$50B in fees. This calculation is based on the Investment Company Insti- 

tute 2019 report. The total mutual fund industry assets under manage- 

ment as of December 2018 amount to $17.7T, where equity funds repre- 

https://doi.org/10.1016/j.jfineco.2022.04.002 

0304-405X/© 2022 Elsevier B.V. All rights reserved. 
U.S. common equity declined from 47.9% in 1980 to only 

21.5% in 2007, while open-end mutual fund holdings in- 

creased from 4.6% to 32.4%. 2 Over the same period, in- 

vestors sacrificed about 10% of their annual real return 

for asset management fees and transaction costs. The dif- 

ferences in fees between funds represent a long-standing 

puzzle for financial economists especially since many funds 

charge fees higher than their risk-adjusted gross returns 

( Fama and French, 2010 ). 

In this paper, we examine the role of investors’ demand 

for leverage as a new determinant of asset management 

fees. Our basic idea can be illustrated through the follow- 

ing example. Consider two rational investors with different 
sent 52% of assets. The value-weighted expense ratio for the equity funds 

equals 0.55%. 
2 Stambaugh (2014) extends the time series to 2012, providing consis- 

tent evidence on the long-term decline in direct equity ownership by in- 

dividual investors. 
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3 Frazzini and Pedersen (2014) show that individual investors are more 

likely to hold high-beta stocks, consistent with the intuition that they are 

more leverage-constrained. 
risk profiles who need to choose an asset manager and can

easily obtain leverage. The risk-seeking investor seeks an

above-the-market return with a market beta of 1.5, while

the risk-averse investor seeks a below-the-market return

with a beta of 0.5. The risk-seeking investor borrows 50%

of her wealth and makes a leveraged investment in a mar-

ket index fund. The risk-averse investor equally splits her

holdings between the index fund and the risk-free asset.

But if the risk-seeking investor cannot borrow, she has to

find a manager who can deliver a leveraged portfolio with

a beta of 1.5. This manager can charge an extra fee for

providing leverage, irrespective of fees associated with the

manager’s risk-adjusted return or other factors. Empirically,

we find that leverage-based fees are considerable, and they

represent an important source of fee variation. At the same

time, the total cost of embedded leverage obtained through

high-beta funds is at the lower end relative to alternatives,

suggesting that asset managers provide leverage at a com-

petitive price. 

To sharpen this intuition and to guide our empirical

analysis, we present a model in which investors delegate

capital to asset managers. Asset managers differ in the

amount of embedded leverage they provide as measured

by their market betas ( Frazzini and Pedersen, 2014; Boguth

and Simutin, 2018; Frazzini and Pedersen, 2022 ), and in-

vestors vary in their risk aversion. To focus on the effect

of leverage on fees, we assume that asset managers are

homogeneous along other dimensions. As a result, if nei-

ther investors nor asset managers face leverage constraints,

price competition drives fees towards zero across all man-

agers. 

Under leverage constraints, investors are willing to pay

extra fees to high-beta asset managers because these man-

agers provide returns that investors cannot obtain on their

own. The willingness to pay for embedded leverage in-

creases with the tightness of leverage constraints and de-

clines with investor risk aversion. As a result, the equi-

librium features sorting of investors across managers such

that risk-seeking investors invest with high-beta managers.

When beta is greater than one, fees progressively increase

with beta because managers with higher betas possess lo-

cal market power over their constrained, risk-seeking in-

vestors. Risk-averse investors invest in the combination

of a market index fund and the risk-free asset, and do

not require leverage. Consequently, fees of asset managers

with betas smaller than one do not increase in beta. Even

though higher-beta funds can charge higher fees, the asset

managers’ endogenous betas are quite evenly distributed

in equilibrium due to their competition avoidance motive.

In particular, some managers address a small clientele of

extremely risk-seeking investors by choosing a high beta,

while others choose a lower beta at a level where a greater

investor clientele outweighs the lower fees. 

Our framework delivers three new testable hypothe-

ses. First, we expect to observe an asymmetric relation

between market beta and fees. In particular, fees in-

crease in beta when beta is larger than one, but they are

non-increasing in beta when beta is smaller than one.

Second, the relation between beta and fees in the range

of betas greater than one becomes stronger when leverage

constraints tighten. Finally, fund net alpha is expected to
106
decline in beta, and is particularly negative for beta greater 

than one. The effect of high fees on high-beta funds comes 

on top of the risk-return relation inherited from the asset 

market, through which portfolios of high-beta stocks may 

already have low gross alphas ( Black et al., 1972; Frazzini 

and Pedersen, 2014 ). As a result, our theory suggests that 

net-of-fee underperformance is exacerbated for high-beta 

funds. 

We examine these hypotheses in the sample of the 

U.S. domestic equity mutual funds. Our baseline empirical 

result is illustrated in Fig. 1 . In line with our first hypoth- 

esis, fund fees increase with beta when beta is larger than 

one. When fund beta is below one, the relation between 

beta and fees becomes economically and statistically in- 

significant. The effect of beta on fees for betas above one 

is economically meaningful. Annual fees increase by 32–63 

basis points per unit of leverage (when beta increases 

by one), while the median total fee is 131 basis points 

in our sample. The effect also stands as economically 

comparable to the effects of other determinants of fees. 

An increase of one standard deviation in beta is associated 

with an increase of 8.6 basis points in fees, while a similar 

change in log fund size or log fund age changes fees by 13 

basis points and 3 basis points, respectively. In terms of 

robustness, our findings are not confounded by differences 

in pricing policies across fund families, demand for style 

investing, differences in investors across fund distribution 

channels, decline in fund offerings with fund beta, differ- 

ences in trading or equity valuation costs, or differences in 

fund usage of derivatives and short-selling. 

Furthermore, we find that the effect of beta on fees is 

driven by both cross-sectional and time-series variations. 

Consistent with our model, high-beta funds set higher fees 

from their first appearance in the market. At the same 

time, changes in beta within funds also affect fees, albeit 

with smaller economic magnitude. Fund fees are highly 

persistent, but when they change, an increase in beta is 

followed by an increase in fees for funds with beta greater 

than one. The entry of new leveraged ETFs also contributes 

to the time-variation in fees by introducing alternatives for 

leverage-constrained investors and leading to price compe- 

tition. An increase of one standard deviation in penetra- 

tion of leveraged ETFs reduces the effect of beta on fees by 

16%. This lends additional support to our main mechanism, 

suggesting that the provision of leverage is an important 

dimension of competition in asset management. 

We next explore our second hypothesis and exam- 

ine whether the relation between beta and fees becomes 

stronger if leverage constraints are tight. We present two 

series of tests. The first group of tests is focused on the 

differences between institutional and retail investors. Our 

hypothesis is that the relation between beta and fees is 

stronger for share classes offered to retail investors, since 

they tend to face tighter leverage constraints. 3 We find that 

retail investors pay almost twice more per extra unit of 

leverage, relative to institutional investors. In our second 

series of tests, we examine the effects of time variation in 
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Fig. 1. The empirical relationship between market beta and fees. This figure presents the binscatter plot of residual fees against fund betas separately for 

funds with betas larger than one and smaller than one. Fee is the sum of the fund annual expense ratio and one-seventh of the sum of the front load and 

the back load. Beta is an estimate of the slope from the market model for fund returns. Residual fee is estimated in two steps: First, we regress the fee on 

all the control variables and fixed effects. Second, we calculate the residual fee as the original fee minus the predicted value based on the estimation in 

the first step. The shaded areas represent 95% confidence intervals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

leverage constraints. Since variation in fees within a given

fund is limited, we study the cross-section of new funds

launched in different periods. We expect the relation be-

tween beta and fees to be stronger for funds launched in

periods of tight leverage constraints. Using multiple mea-

sures of constraints, we find that funds introduced in con-

strained periods charge roughly twice more per unit of

beta relative to funds introduced in less constrained peri-

ods. 4 

An increase in demand is expected to produce not only

an increase in prices (fees) but also in quantities (assets

under management). We thus examine how changes in

beta affect fund flows to further test the leverage demand

channel. Conditional on fees being unchanged, high-beta

funds gain extra flows following an increase in beta, in

line with the increased demand from leverage-constrained

investors. Specifically, we find that for funds with beta

greater than one, a one-unit increase in beta is associated

with an increase of 1.8 percentage points (0.62 standard

deviations) in fund flows. Additionally, the investors’ re-

sponse is much stronger in periods of tight leverage con-

straints. Changes in beta do not, on the other hand, induce

significant changes in fund flows when beta is smaller than

one. 

We proceed to examine our third hypothesis and

explore the implications for fund net-of-fee performance.

Using portfolio sorting, we document that fund net alpha

declines in fund market beta. In the sample of funds
4 Our measures include the betting-against-beta (BAB) factor from 

Frazzini and Pedersen (2014) , the intermediary capital ratio (ICR) from 

He et al. (2017) , and the leverage constraint tightness (LCT) measure from 

Boguth and Simutin (2018) . 

107 
with betas greater than one, the difference in net alphas 

between the low-beta and the high-beta fund portfolios 

amounts to 74 basis points per year. Net alphas of high- 

beta funds are low due to both high fees (driven by the 

effect we document in this paper) and low gross-of-fees 

alphas (driven by the effect of “betting against beta”). 

These results suggest that demand for leverage plays an 

influential role in accounting for the poor net-of-fees 

performance of many equity mutual funds. 

We further examine whether the effects of leverage de- 

mand extend to investments based on other popular fac- 

tors such as HML and SMB. 5 Similar to our analysis of the 

market factor, we ask whether investors are willing to pay 

extra fees for funds with more extreme factor betas which 

are not easily attainable through factor-based index funds. 

For the HML factor, for instance, leverage-constrained in- 

vestors who are interested in a “deep value” portfolio may 

be willing to pay higher fees for funds with very high HML 

betas, which they cannot obtain through value-oriented 

index funds. Similarly, growth-oriented investors are ex- 

pected to pay higher fees for funds with very low HML 

beta. On the contrary, we do not expect investors to pay 

higher fees for the range of HML betas that can be easily 

obtained through growth or value index funds. This intu- 

ition yields the hypothesis that the relation between factor 

betas and fees is U-shaped. Our empirical results support 

the U-shaped relation. In particular, we find that extreme 

value (growth) funds charge extra 12 (16) basis points per 

unit of HML beta, while the relation is flat for funds with 

moderate HML betas. Micro-cap (mega-cap) funds charge 

an additional 34 (38) basis points in fees per unit of SMB 
5 We thank an anonymous referee for making this suggestion. 
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7 Gennaioli et al. (2014) and Gennaioli et al. (2015) argue that man- 

agers can charge fees for providing access to financial markets even in 

the absence of superior performance. Our paper follows their general idea 

of delegation, but takes a different perspective. In their model, managers 

charge fees for providing access to any risky asset—even investing in the 

baseline market portfolio requires paying a fee. In the equilibrium, the 

fees are the same for all managers. In contrast, in our framework in- 

vestors are free to invest in the market portfolio for a trivial fee but they 

are unable to easily lever it up. Consequently, equilibrium fees are ex- 

pected to vary across managers due to the variation in embedded lever- 

age and in the risk aversion of investor clienteles. As a result, our view 

distinctly predicts an asymmetric relation between beta and fees in the 

cross-section of managers, which we confirm empirically. 
8 The demand for leverage has also been found to be related to 
beta. These findings suggest that “paying for beta” extends

to other factor-oriented investments in a manner consis-

tent with the demand for leverage. 

We complete the picture by investigating how high-

beta funds obtain leverage, focusing on the market fac-

tor as in our main analysis. Asset managers can generally

lever up their portfolios in two broad ways: (1) investing

in high-beta stocks; and (2) engaging in alternative invest-

ment practices such as borrowing capital directly, trading

derivatives, or using short-selling. Using data on fund in-

vestment practices from N-SAR filings, we show that only

28% of high-beta funds engage in the alternative invest-

ment practices associated with leverage. High-beta funds

are also as likely to engage in these practices as the rest

of the funds, and their betas do not depend on whether

the fund borrows money, conducts short-selling, or uses

derivatives. These findings indicate that the vast majority

of high-beta funds obtain their embedded leverage by in-

vesting in high-beta stocks, unlike specialized leveraged

ETFs that strongly rely on derivatives ( Lu and Qin, 2021 ).

The sensitivity of fees to beta also does not depend on

fund investment practices. This suggests that the effect of

beta on fees is not driven by the supply side (i.e., how high

beta is obtained), but rather by investor demand, consis-

tent with our theory. 

We conclude by providing an estimate of the total costs

of leverage for high-beta fund investors, which are deter-

mined by the combination of extra fees and reduced gross

alpha. The portfolio sorting analysis suggests a gross per-

formance loss of 109 basis points per year when beta is

increased by one. Together with the extra fee of 32–63 ba-

sis points per year, we obtain a total cost of 141–172 basis

points per year for one unit of leverage. The cost of lever-

age embedded in high-beta funds is therefore economically

significant, but not higher than for leveraged ETFs ( Lu and

Qin, 2021; Frazzini and Pedersen, 2022 ), or for levering up

by borrowing at standard rates and investing in market

ETFs. 

1.1. Contributions to the literature 

Our key contribution is to empirically examine the ef-

fects of investor leverage demand on price competition

in asset management. In important neoclassical models

with fully competitive markets and rational investors, asset

management fees converge towards fund gross alpha ( Berk

and Green, 2004; Pástor and Stambaugh, 2012 ). In contrast,

the empirical literature finds that many active funds charge

fees which are higher than their risk-adjusted returns. 6

Significant variation in fees exists even among index funds

which, by definition, are not expected to deliver above-

benchmark performance to their investors ( Elton et al.,

20 04; Hortaçsu and Syverson, 20 04 ). The literature con-

cludes that the large and persistent dispersion in fees can-

not be fully rationalized by standard models, and that
6 For early evidence on the underperformance of actively managed 

funds, see Jensen (1968) , Ippolito (1989) , and Gruber (1996) . For the re- 

cent advancements, see, for example, Gil-Bazo and Ruiz-Verdú (2009) , 

Fama and French (2010) , Del Guercio and Reuter (2014) , Berk and van 

Binsbergen (2015) , and Cremers et al. (2019) . 
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investors in high-fee funds likely experience significant 

losses due to their lack of financial sophistication or in- 

vestment mistakes ( Gil-Bazo and Ruiz-Verdú, 2009; Cooper 

et al., 2021 ). 

Our work provides a new angle on this debate by un- 

covering a novel source of fee variation. We show that 

the provision of leverage represents an additional service, 

and its value is not directly captured by fund gross alpha. 

Thus, the leverage demand channel can explain how fees 

can be larger than fund risk-adjusted performance, without 

requiring investors to be naive or irrational. Consequently, 

our evidence presents a novel perspective on the underper- 

formance of money managers, complementing other ex- 

planations such as the presence of non-sophisticated in- 

vestors ( Gil-Bazo and Ruiz-Verdú, 2008; Gârleanu and Ped- 

ersen, 2018 ), time variation in performance ( Glode, 2011 ), 

weak incentives to generate performance ( Del Guercio and 

Reuter, 2014 ), and paying for “peace of mind” ( Gennaioli 

et al., 2014; Gennaioli et al., 2015 ). 7 

Our additional contribution is to link the growing liter- 

ature on the effects of leverage constraints to the literature 

on fund fees and performance. Building on the idea of 

Black (1972) , Frazzini and Pedersen (2014) and Frazzini and 

Pedersen (2022) show that embedded leverage is associ- 

ated with lower risk-adjusted returns. Our results extend 

their work, showing that fund investors pay a premium for 

access to leverage not only in form of lower risk-adjusted 

returns but also via higher fees. We further document that 

the leverage-based fees are not limited to leveraged ETFs 

( Frazzini and Pedersen, 2022 ), they exist among style- 

oriented funds, and they significantly vary over time and 

in the cross-section of investors in a manner consistent 

with the underlying variation in leverage demand. 8 

Our study is also related to the literature on competi- 

tion in delegated money management. In addition to the 

early work by Berk and Green (2004) , recent theoretical 

research includes Cuoco and Kaniel (2011) , Pástor and 

Stambaugh (2012) , and Kaniel and Kondor (2013) . 

Christoffersen and Musto (2002) , Khorana et al. (2008) , 

Gil-Bazo and Ruiz-Verdú (2009) , Sheng et al. (2020) , and 

Cooper et al. (2021) examine the determinants of mutual 

fund fees empirically. 
the time variation in the aggregate portfolio beta of mutual funds 

( Boguth and Simutin, 2018 ) and to discounts on closed-end funds 

( Dam et al., 2019 ), while returns on leveraged funds can be used to eval- 

uate asset managers’ costs of leverage ( Lu and Qin, 2021 ). Furthermore, 

leverage-constrained fund managers may prefer high-beta stocks due to 

benchmarking requirements ( Christoffersen and Simutin, 2017 ), or in or- 

der to attract investor flows during market run-ups ( Karceski, 2002 ). 
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2. Theoretical framework 

2.1. Setup 

Our model has two time periods and two types of

agents: asset managers and investors. At time 0, asset

managers simultaneously choose their betas and fees, and

investors choose asset managers. At time 1, managers liq-

uidate their portfolios and distribute net-of-fees assets to

their investors. In line with the literature on delegated as-

set management, we assume that investors do not manage

portfolios of risky assets on their own. 9 This assumption is

made to simplify our analysis, and it does not imply that

investors are unsophisticated or exhibit any behavioral bi-

ases. For example, investors may rationally choose to del-

egate their investments because they face much higher

costs of selecting, trading, or rebalancing large diversified

portfolios, relative to asset managers. 

2.1.1. Asset managers 

There is a finite set J of asset managers, each with en-

dogenous market beta β j . We also assume that there is al-

ways an asset manager who offers a market index fund

with βM 

= 1 . Asset managers charge fees φ j per dollar

invested. A fund with beta β j has an expected before-

fee excess return of μ j = β j μM 

+ (1 − β j ) ξ and volatil-

ity σ j = β j σM 

resulting from its portfolio holdings. Here,

μM 

= E[ R M 

− R f ] and σ 2 
M 

= V ar[ R M 

] are the excess return

and variance of the market portfolio, and R f is the risk-

free asset return. Our specification for fund returns nests

the capital asset pricing model (CAPM), which is obtained

for ξ = 0 . In addition, our model incorporates the “bet-

ting against beta” (BAB) case where leverage constraints

affect returns in the asset market. In this case, ξ > 0 rep-

resents the tightness of funding constraints for asset man-

agers ( Frazzini and Pedersen, 2014; Boguth and Simutin,

2018 ). 

2.1.2. Investors 

There is a unit measure of investors. Investors have con-

stant absolute risk aversion (CARA) preferences and vary

in their risk aversion γi . Each investor is endowed with

one unit of wealth. Investors decide to invest a fraction

ω i of their wealth with one asset manager of their choice,

while the remaining wealth is invested into the risk-free

asset. Investors face heterogeneous borrowing constraints,

ω i ≤ l. In particular, a fraction ψ of the investors is strictly

borrowing-constrained with l = l = 1 , while a fraction 1 −
ψ faces a relaxed constraint with l = l > 1 . 

2.1.3. Agents’ objectives and equilibrium 

Each investor decides how much to invest into risky as-

sets and also chooses an asset manager. Formally, investor
9 See, for example, Cuoco and Kaniel (2011) , Gennaioli et al. (2014) , and 

Gennaioli et al. (2015) . This assumption also fits well with the recent evi- 

dence on the prevalence of delegation and the significant decline in direct 

shareholdings by individual investors. Specifically, the individual investor 

holdings of U.S. common equity dropped from 47.9% in 1980 to around 

20% in 2012 while the open-end mutual fund holdings increased from 

4.6% to 32.4% over the same period ( French, 2008; Stambaugh, 2014 ). 
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i solves the problem 

max 
j,ω j 

i 

ω 

j 
i 
(μ j − φ j ) + R f −

γi 

2 

ω 

j 
i 

2 
σ 2 

j , (1) 

choosing an asset manager j with beta β j and an in- 

vestment weight ω 

j 
i 

∈ [0 , l] subject to the given borrowing 

constraint. 

Each asset manager maximizes revenues that she gen- 

erates from fees. Asset manager j solves the problem 

max 
β j ,φ j 

φ j AUM j (β j , φ j ) , (2) 

where AUM j are the assets under management that are al- 

located to j when her fund has a beta of β j and she sets 

the fee to φ j . We assume perfect supply-side competition 

for market index funds with βM 

= 1 , following the intu- 

ition that all market index funds are very similar and en- 

try barriers in this highly competitive segment are rela- 

tively low. As a result, the fee φM 

on the market index 

fund equals marginal production/management costs, which 

we set to zero for simplicity. 10 All asset managers with be- 

tas different from 1 offer differentiated products and en- 

gage in monopolistic competition with each other, taking 

the investors’ demand function as given when maximizing 

revenues. A model equilibrium is a combination of betas 

β j and fees φ j for the asset managers such that, for op- 

timal investor choices resulting from (1) , fee revenues are 

maximized for all asset managers according to (2) . 

2.2. Model solution 

We solve the model in two steps. First, we solve for 

equilibrium fund fees conditional on the funds’ betas. Sec- 

ond, we solve for the equilibrium betas, given the solution 

for fees from the first step. Our model characterizes the re- 

lation between fund beta and fees in equilibrium, yielding 

our main result that fees increase in beta for betas greater 

than one. 

2.2.1. Fees conditional on betas 

As the first step, we characterize the investors’ choice 

dependent on their risk aversion, given a set of funds with 

fixed betas. We show that investors form clienteles such 

that those with lower risk aversion choose funds with 

higher beta. These results are discussed in detail in On- 

line Appendix A.1, Propositions A1–A3. As a consequence 

of this “sorting”, asset managers have local market power 

over their respective clienteles, and high-beta funds can 

charge their risk-seeking investors higher fees. Conditional 

on the funds’ beta values, we can efficiently compute the 

resulting equilibrium fees numerically. An analytical solu- 

tion for the fees conditional on betas can be obtained for 

a particular linear case, in which the following proposition 
10 Some market index funds charge fees which are exactly zero, and 

many major index funds charge fees which are very close to zero. For 

example, the Fidelity ZERO Total Market Index Fund seeks to replicate re- 

turns of the entire U.S. equity market, while charging a zero fee. The Van- 

guard Total Stock Market Index Fund charges a fee of 4 basis points, and is 

also available as an ETF for 3 basis points. Incorporating a small non-zero 

fee for the market index fund does not affect the economic implications 

of our model. 
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Fig. 2. The theoretical relationship between beta and fees. This figure presents the relation between fund betas and fees as predicted by our model. The 

blue line with round markers stands for a CAPM scenario with one fund in addition to the market ETF. Hollow circles indicate that in the CAPM case, the fee 

for any potential β < 1 fund is exactly zero and funds do not endogenously choose a beta smaller than one. The other lines stand for various BAB scenarios 

with one (purple line, square markers), two (green line, triangle markers), three (gray line, star markers), or four funds (yellow line, diamond markers) in 

addition to the market ETF. Parameters are set according to the “less constrained” scenario in Online Appendix Table A1. The orange line (inverse triangle 

markers) repeats the two funds scenario for the case of “more constrained” investors. In all scenarios, fund betas and fees result endogenously from the 

model equilibrium, which is computed numerically. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

summarizes our main result for the scenario of four asset

managers with betas 0 < β0 < β1 = βM 

= 1 < β2 < β3 . 
11 

Proposition 1 . [Paying for Beta] Suppose 0 < β0 < β1 = βM 

=
1 < β2 < β3 . In this case: 

(i) φ2 − φM 

> 0 and φ3 − φ2 > 0 . Managers with higher

beta earn higher fees, if beta is greater than one. 

(ii) 
∂(φ2 −φM ) 

∂ψ 

> 0 , 
∂(φ3 −φ2 ) 

∂ψ 

> 0 , 
∂(φ2 −φM ) 

∂ ̄l 
< 0 ,

∂(φ3 −φ2 ) 

∂ ̄l 
< 0 . The increase of fees in beta for beta greater

than one becomes steeper when investors face tighter bor-

rowing constraints, i.e., when the fraction ψ of strictly

constrained investors increases, or when l , the borrowing

bound of less constrained investors, decreases. 

(iii) if manager net performance relative to the CAPM is

defined as α j = μ j − β j μM 

− φ j , then α2 < αM 

and α3 < α2 .

Managers’ net performance is strictly decreasing in beta for

managers with betas greater than one. 

2.2.2. Calibrated equilibrium 

Based on the solution for equilibrium fund fees condi-

tional on betas, we solve numerically for the full model

equilibrium by computing the asset managers’ optimal

beta choices. 12 We depict the resulting fund betas and

their fees for multiple scenarios in Fig. 2 . The model is cal-

ibrated as specified in Online Appendix Table A1. 
11 To solve for the model equilibrium, we assume that γi is uniformly 

distributed on [ �, �] , where � specifies the risk aversion of the least 

risk-averse investors and � is the risk aversion of the most risk-averse 

investors. We characterize and explore the linear case, for which we can 

solve for fees analytically, in Online Appendix A.2. We explicitly prove 

Proposition 1 for this case in Online Appendix A.3. 
12 Technically, we compute equilibrium fees and fund revenues for a 

dense grid of possible beta choices, given a number of asset managers 

| J| . We calculate the endogenous equilibrium betas by iterating over this 

grid. 

110 
Our results show that due to the investors’ willingness 

to pay for leverage, there is an incentive for asset managers 

to offer high-beta funds. The blue round markers refer to a 

setting in which the CAPM holds. Funds always choose be- 

tas greater than one in this scenario; funds do not choose 

betas smaller than one as their fees are bounded to zero in 

the CAPM case. 13 The square, triangle, star, and diamond 

markers show various BAB scenarios which exhibit a flat- 

ter security market line in the asset market. Similar to the 

CAPM case, all asset managers choose betas greater than 

one in scenarios featuring one or two funds in addition 

to the market ETF; in the case of three or four funds, all 

managers except one choose a beta greater than one. The 

calibrated equilibrium shows that high-beta funds differen- 

tiate themselves from each other to avoid increased com- 

petition. As a result, the endogenous fund betas are quite 

evenly distributed. 

Fig. 2 also confirms that in all cases, fund fees increase 

in fund betas for beta greater than one. Investors with the 

lowest risk aversion choose the asset manager with the 

highest beta. Since these investors are willing to pay more 

for embedded leverage, they pay the highest fee in equilib- 

rium. The next group of investors chooses the asset man- 

ager with the second-highest beta and pay a lower fee. 

More risk-averse investors invest in the market index fund 
13 Asset managers tend to choose very high betas in the CAPM case 

of the calibrated model to benefit from higher fees. The investors’ will- 

ingness to pay for beta, however, tapers off at the “target beta” of the 

most risk-seeking constrained investors. Therefore there is no incentive 

for choosing a beta that exceeds that target beta even if there is no com- 

petition from other asset managers, as the simple scenario of one fund in 

addition to the market ETF nicely illustrates. In the BAB case, the attrac- 

tiveness of very high betas is counteracted by their lower gross alphas, 

leading to lower endogenous betas. At the same time, funds with beta 

smaller than one can also charge non-zero fees in the BAB case due to 

their greater gross alphas. 
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with βM 

= 1 . For beta smaller than one, fees are bounded

to zero by the market index fund and therefore flat in the

CAPM case. 14 In the BAB cases, fees of low-beta funds may

decline in beta since fund gross alpha declines in beta. The

decline becomes more pronounced when the BAB effect is

stronger ( ξ � 0 ), but in such a scenario the fund investors’

demand for low-beta funds will likely also be lower, coun-

teracting the effect. 

Comparing the green line (triangle markers) and the

orange line (inverse triangle markers) shows the implica-

tions of tighter leverage constraints. In this case, the will-

ingness to pay for embedded leverage increases for all

the investors, and asset managers with betas above one

can charge even higher fees. As a result, the scenario of

tighter borrowing constraints features higher endogenous

betas and an increased slope of the beta-fee relation. 

Our results have a direct implication for the fund net

performance as measured by the CAPM net-of-fee alpha. In

the presence of a BAB effect in the asset market, fund gross

alphas decline in beta. But since fund fees are increasing in

fund beta when beta is larger than one, net alpha declines

in beta further, beyond what is implied by the BAB effect

on gross alpha. Intuitively, investors pay for the provision

of leverage, and the value of this service is not captured by

the manager’s alpha. As a result, high-beta funds appear as

especially underperforming net-of-fees. 

2.3. Testable hypotheses 

In our empirical work, we examine three specific hy-

potheses that are implied by Proposition 1 and our numer-

ical solution of the calibrated model. 

Hypothesis 1. After controlling for the known determi-

nants of fees, fees increase with beta for funds with beta

larger than one, and fees are non-increasing in beta for funds

with beta smaller than one. 

Hypothesis 1 follows directly from Proposition 1 (i). In

our empirical work we include a proper set of control vari-

ables to test whether the effect of beta is unique and is

not being subsumed by other variables known to explain

fees. 15 

Hypothesis 2. The relation between beta and fees for

funds with beta larger than one is stronger 

(i) for funds held by retail investors than for funds held by

institutional investors, 

(ii) during periods of tight borrowing constraints relative

to less constrained periods. 

Hypothesis 2 follows from Proposition 1 (ii). The relation

between beta and fees becomes stronger when either the

fraction of strictly constrained investors increases, or when

less constrained investors face a lower borrowing limit. In
14 As discussed, funds do not endogenously choose a beta smaller than 

one in the CAPM case of our model as the zero fees result in zero poten- 

tial revenues. Nevertheless, funds with beta smaller than one exist in the 

data, most likely for reasons that are unrelated to “paying for beta”. Our 

model predicts that their fees are non-increasing in beta. 
15 Since our theory focuses on the effects of embedded leverage on fees, 

it is complementary to the effects of other known determinants of fees 

such as fund gross performance, size, age, and fund family pricing policies 

( Gil-Bazo and Ruiz-Verdú, 2009; Cooper et al., 2021 ). 

111 
line with Frazzini and Pedersen (2014) , we assume that re- 

tail investors face more severe leverage constraints relative 

to institutional investors, and we utilize this difference in 

the cross-section of investor types in the first part of Hy- 

pothesis 2. 16 

The second part of Hypothesis 2 is also implied by 

Proposition 1 (ii). The tightness of leverage constraints 

varies over time ( Frazzini and Pedersen, 2014; He et al., 

2017; Boguth and Simutin, 2018 ). If either the fraction of 

constrained investors or the borrowing limit varies over 

time, then the strength of the relation between beta and 

fees is expected to vary as well. 

Hypothesis 3. When betas are larger than one, fund net 

CAPM alpha declines in beta faster than gross CAPM alpha. 

Hypothesis 3 follows from Proposition 1 (iii). A relatively 

flat security market line already suggests that high-beta 

funds have lower gross alpha, which leads to lower net al- 

pha ( Black et al., 1972; Frazzini and Pedersen, 2014 ). How- 

ever, our model suggests that fees can further reduce net 

alphas of high-beta funds. As a result, when beta increases, 

fees are expected to progressively increase the gap be- 

tween the net and gross alphas. 

3. Data and methodology 

3.1. Data and variables 

Our main dataset is a sample of the U.S. equity mutual 

funds. We obtain our data from the CRSP U.S. Mutual Fund 

Database for the period from January 1991 to December 

2016. Our sample starts in 1991 because monthly reporting 

of fees, total net assets, and investment objectives becomes 

consistent and precise after 1990 (see also Gil-Bazo and 

Ruiz-Verdú, 2009 ). We start with the initial sample of all 

open-end mutual funds, keep only domestic equity funds 

using the information on fund investment objectives, and 

exclude mixed-asset funds. 

To obtain a proper estimate of fund ownership costs 

to investors, we combine the information on fund an- 

nual expense ratios and loads. We follow Sirri and Tu- 

fano (1998) and Gil-Bazo and Ruiz-Verdú (2009) , assuming 

an average fund share holding period of seven years. As a 

result, we define the mutual fund total annual fee as the 

sum of the fund’s annual expense ratio and one-seventh of 

the sum of the front load and the back load. 17 

In our main tests, we build on fund-level data where 

we calculate the averages of the CRSP variables across the 

share classes within a fund for each month, weighted by 

the share class total net assets in that month. We identify 

funds and share classes based on the CRSP identifiers. We 

use share-class-level data in several additional tests to ex- 

plore share-class-specific features. For parts of our analysis, 

we also employ a fund launch dataset. To obtain this data, 
16 In the context of our theory, we can think about this hypothesis in 

two ways. First, retail investors as a group can have a higher fraction of 

individuals who are severely constrained. Second, the borrowing limit of 

less constrained retail investors can be lower than the borrowing limit of 

less constrained institutional investors. 
17 In Online Appendix B.2.4 we show that our results are not sensitive 

to alternative definitions of fees. 
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20 We identify passive funds and exchange-traded funds (ETFs) based on 

the CRSP definitions. We define a fund as passive if its “Index Fund Flag”

in the CRSP Database is non-empty. We define a fund as an ETF if its 
we define the month of a fund’s first share class’s first ap-

pearance in the CRSP database as the month of its launch,

and collect the fund data only for this month. 

We supplement these data by four additional datasets

for various tests: (1) proxies for fund management costs;

(2) fund investment practices from N-SAR filings; (3) a

sample of leveraged ETFs; and (4) a sample of style-based

index funds. We describe and summarize these data in de-

tail in Online Appendix B.1. 

3.2. Estimation of betas and fund performance 

We estimate the market model with a rolling window

to evaluate a fund’s market beta and its performance rel-

ative to the market portfolio in each month. Specifically,

we estimate the following time-series regression for each

fund: 

R it − R f t = αi + βMKT 
i (R Mt − R f t ) + e it . (3)

In this regression, R it is the return on fund i for month

t , R f t is the 1-month U.S. Treasury bill rate, R Mt is the mar-

ket return obtained from Kenneth French’s website, and αi

is the average return unexplained by the market model,

which we annualize and further refer to as an estimate of

fund CAPM alpha. We refer to the estimate of βMKT 
i 

as the

fund market beta. 

For our analysis of the effects of other factor betas in

Section 4.5 , we estimate the standard 3-factor model: 

R it − R f t = αi + βMKT 
i (R Mt − R f t ) + βSMB 

i R SMB,t + βHML 
i R HML,t + e it . 

(4)

The returns on the SMB and HML factors are from Ken-

neth French’s website. In most of our analyses, we use es-

timates from the market model since our focus is on the

effects of market beta. 18 We use two variants of the mod-

els following Fama and French (2010) . The first variant uses

fund net returns to estimate fund net alpha, and the sec-

ond variant uses fund gross returns to estimate fund gross

alpha. We define the monthly fund gross return as a sum

of the monthly fund net return and one-twelfth of the an-

nual fund expense ratio. We present our results based on

the estimates of fund betas derived from fund gross re-

turns, but they remain virtually unchanged if we use betas

derived from fund net returns. 

To estimate the models of fund performance, we fol-

low Gil-Bazo and Ruiz-Verdú (2009) and require the fund

to have at least 48 months of performance data available

in the last 5 years, and we use 5-year rolling regressions

to obtain estimates for each month. As a result, our esti-

mates of fund performance and fund market beta become

available after January 1995. For the fund launch sample,

we estimate the models for the first 48 months of fund

operation. We drop funds with extremely high fees in the

sample (those above 99.9% of the sample distribution) and

focus on betas between 0 and 2. 19 
18 Our main results are not sensitive to whether we use market beta 

estimated from the market model or from the 3-factor model. The corre- 

lation between fund market betas obtained from the two models is 84%. 
19 Our results are robust under different data cleaning criteria that drop 

more (e.g., those above 99%) or fewer (e.g., those above 99.99%) extremely 

high fees, or that focus on a narrower or wider range of betas. 

112 
We present the distribution of the number of funds 

across market betas in Online Appendix Fig. B1. The dis- 

tribution is almost symmetric with many fund offerings 

concentrated around betas in the range of 0.9–1.1. As beta 

moves away from one, the number of fund offerings de- 

clines. Most of the U.S. equity mutual funds have market 

betas in the range of 0.5–1.5. 

3.3. Summary statistics 

We present the summary statistics for our main vari- 

ables in Panel A of Table 1 . The average annual fee over 

the sample period is 1.38%, and its standard deviation is 

0.69%. The standard deviation of fees within a given fund 

over time equals only 0.08%, indicating that almost all the 

variation in fees is driven by the differences across funds 

rather than the time variation within funds. The distribu- 

tion of fees is relatively symmetric across funds as the me- 

dian fee equals 1.31%. The funds at the top 5% of the fee 

distribution charge a 2.49% fee while the funds at the bot- 

tom 5% of the distribution charge only 0.30%. 

The average fund market beta equals 1, with a standard 

deviation of 0.27 and a within-fund standard deviation of 

0.06. Similar to fund fees, there is significantly more vari- 

ation in market beta across funds than within funds. The 

average gross CAPM alpha equals 1.74% (t-stat = 12.3, with 

standard errors clustered by month) and the average gross 

3-factor alpha is 0.81% ( t -stat = 12.5). The average net 

CAPM alpha equals 0.35%, while the average net 3-factor 

alpha is -0.57%. Fees thus considerably reduce returns to 

investors, turning the average alpha negative when factor 

exposures are taken into account. Passive funds represent 

13% of the fund-months in our sample and ETFs represent 

7%. 20 

We next examine the relative magnitudes of between- 

fund and within-fund variation in betas and fees. We re- 

port the R-squared from the regressions of variables on 

fund fixed effects in the last column of Panel A. The time- 

invariant characteristics drive 89% of the variation in fees 

and 67% of the variation in market betas. They also ex- 

plain 86% of the variation in SMB betas and 66% of the 

variation in HML betas. These results suggest that almost 

all the variation in fees and most of the variation in be- 

tas is driven by differences across funds rather than within 

funds. 21 

In Panel B, we present additional descriptive statistics 

on the persistence of fund-level fees and betas. We calcu- 

late the probability that fees or beta experience a certain 

change within a fund from one month to the next. The re- 

sults further support the limited time-series variation. For 
“ETF_ETN Fund Flag” equals “F” (for ETF) or “N” (for ETN). The definitions 

of a passive fund and an ETF do not necessarily overlap. A fund can be de- 

fined both as a passive fund and an ETF as in the example of index-linked 

ETFs. Index mutual funds meet the definition of passive funds but not of 

ETFs. In addition, some ETFs do not follow any index and are therefore 

considered to be actively managed. 
21 This is also consistent with the prior evidence on standard deviations 

across and within funds. 
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Table 1 

Summary statistics. This table presents summary statistics for the sample of fund-month observations over the period 1991–2016 at the fund level in Panel 

A. The fund characteristics are from the CRSP mutual fund database. Fee is the sum of the fund annual expense ratio and one-seventh of the sum of the 

front load and the back load. βMKT is an estimate of the slope from the market model for fund returns. βHML and βSMB are loadings on HML and SMB 

factors, estimated from the 3-factor model for fund returns. αGROSS and αNET are annualized estimates of the intercept from the market models or from the 

3-factor models for fund gross returns and fund net returns, respectively. TNA is the fund total net assets. Age is the fund age in months. 1 Passi v e indicator 

equals one if a fund is passively managed. 1 ETF indicator equals one if a fund is an ETF. Net flow is the monthly net fund flow. N of funds per beta bin is 

the number of funds (in thousands) with the value of beta falling into each 0.1 bin (e.g., funds with betas between 0.8–0.9 are in a bin, funds with betas 

between 1.1–1.2 are in another bin, etc.) in a specific month. HHI per beta bin is the TNA-weighted Herfindahl-Hirschman Index (HHI) that is estimated for 

each 0.1 bin of beta in each month. The last column reports the R 2 of the regressions of variables on fund fixed effects. Panel B presents the probabilities 

of changes in Fee and βMKT across selected magnitudes. 

Panel A: Main Variables N Mean SD Within SD 5% 25% 50% 75% 95% R 2 - fund FE 

Fee (%) 421,180 1.38 0.69 0.08 0.30 0.94 1.31 1.82 2.49 0.89 

βMKT 421,180 1.00 0.27 0.06 0.55 0.88 1.01 1.15 1.43 0.67 

βHML 417,045 0.04 0.36 0.10 -0.51 -0.19 0.02 0.25 0.68 0.66 

βSMB 417,045 0.21 0.36 0.07 -0.24 -0.08 0.12 0.49 0.86 0.86 

αGROSS from CAPM (%) 421,180 1.74 6.69 2.22 -5.70 -0.99 1.14 3.88 11.54 0.34 

αNET from CAPM (%) 421,180 0.35 6.69 2.20 -7.28 -2.30 -0.13 2.45 10.01 0.34 

αGROSS from 3-factor (%) 417,045 0.81 4.75 1.73 -5.50 -1.12 0.60 2.70 7.91 0.38 

αNET from 3-factor (%) 417,045 -0.57 4.77 1.73 -7.06 -2.52 -0.56 1.32 6.40 0.38 

TNA ($MM) 421,180 1943 8317 79 15 94 354 1262 7157 0.66 

Age (months) 421,180 193.29 154.47 62 96 147 225 527 

1 Passi v e 421,180 0.13 0.33 0.00 0.00 0.00 0.00 1.00 

1 ETF 421,180 0.07 0.25 0.00 0.00 0.00 0.00 1.00 

Net flow 398,975 -0.003 0.029 -0.046 -0.016 -0.005 0.006 0.048 

N of funds per beta bin 421,180 225.83 151.15 20 98 186 358 472 

HHI per beta bin 421,180 0.07 0.09 0.01 0.03 0.05 0.09 0.21 

Panel B: Probability of Change in Fee and Market Beta Within Fund 

y = Fee | �y | > 0 �y < −5 bps �y < −1 bps �y > 1 bps �y > 5 bps 

8% 2% 4% 3% 1% 

y = βMKT �y < −0 . 1 �y < −0 . 05 �y > 0 . 05 �y > 0 . 1 

0.4% 2% 2% 0.5% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fees, there is an 8% probability of any change, and the like-

lihood of reductions (increases) larger than 5 basis points

is only 2% (1%). For betas, changes larger than 0.1 in mag-

nitude are very unlikely. The probability of a 0.1 increase

in beta is only 0.5%, and the probability of a 0.1 decline in

beta is only 0.4%. 

Summary statistics for the share-class-level dataset

and the fund launch dataset are provided in Online Ap-

pendix Table B1 and Online Appendix Table B2, respec-

tively. 

4. Hypothesis testing 

4.1. Asymmetric relation between market beta and fund fees 

We examine the three testable hypotheses derived from

our model. We start by testing Hypothesis 1 and examine

the baseline relation between fees and embedded leverage

as measured by a fund’s market beta. Our first econometric

specification is a panel regression of the form: 

F ee i f t = γ f + γt + λβMKT 
i f t + ρX i f t + e i f t . (5)

In this regression, F ee i f t is the fee for fund i in fund

family f in month t , βMKT 
i f t 

is the fund’s market beta, γ f is

a fund family fixed effect, γt is a month fixed effect and

X i f t is a set of fund-level control variables such as a fund’s

CAPM alpha, the logarithm of fund age in months, the log-

arithm of fund total net assets, an indicator variable that

equals one if a fund is passively managed, and an indica-

tor variable that equals one if a fund is an ETF. Standard
113 
errors are double-clustered by fund family and month. Our 

unit of observation is a fund-month. We include fund fam- 

ily fixed effects in our specifications to control for unob- 

served family-specific determinants of fees such as family 

pricing policies. As suggested by our framework, we esti- 

mate Eq. (5) separately for funds with betas larger than 

one and smaller than one. 

Our second approach combines both the high-beta and 

low-beta subsamples in a single specification. In particular, 

we estimate a panel regression of the form: 

F ee i f t = γ f + γt + γ f × 1 βMKT 
i f t 

> 1 + γt × 1 βMKT 
i f t 

> 1 + δβMKT 
i f t × 1 βMKT 

i f t 
> 1 

+ λβMKT 
i f t + ηX i f t × 1 βMKT 

i f t 
> 1 + ρX i f t + e i f t . (6) 

In this specification, 1 βMKT 
i f t 

> 1 is an indicator variable 

which equals one if the fund’s market beta is greater than 

one. We interact 1 βMKT 
i f t 

> 1 
with all the control variables and 

fixed effects. The specification therefore fully controls for 

differences in the effects of control variables across high- 

beta and low-beta funds which could confound the effects 

of fund market beta. The coefficient of interest is δ, which 

is interpreted as the marginal effect of beta on fees for 

funds with beta larger than one. 

4.1.1. Main tests 

We first examine the relation between beta and fees 

non-parametrically. We present the binscatter plot of 

residual fees against market betas separately for funds 

with betas larger than one and smaller than one in Fig. 1 . 
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Table 2 

Relation between fund market beta and fund fees. This table reports the results from regressing mutual fund fees on fund market beta and fund charac- 

teristics separately for funds with betas larger than one and smaller than one, and on the interaction between fund market beta and an indicator for beta 

being larger than one. Columns (1)–(4) report the results for all funds and columns (5)–(8) report the results for active funds. Fee is the sum of the fund 

annual expense ratio and one-seventh of the sum of the front load and the back load. βMKT is an estimate of the slope from the market model for fund 

returns. 1 βMKT > 1 indicator equals one if the fund’s beta is greater than one. Columns (4) and (8) report the results from piecewise linear regressions which 

simultaneously estimate the kink point ( βKINK ) and the coefficients on βMKT and 
(
βMKT − βKINK 

)
× 1 βMKT >βKINK (see Section 4.1.1 ). 1 βMKT >βKINK indicator equals 

one if the fund’s market beta is larger than the identified kink point. αGROSS is an annualized estimate of the intercept from the market model for fund 

gross returns. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, respectively. Standard errors double-clustered by fund family and month 

are in parentheses. 

y = Fee All funds Active funds only 

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

βMKT > 1 βMKT < 1 Full Sample Kink Estimation βMKT > 1 βMKT < 1 Full Sample Kink Estimation 

βMKT 0.32 ∗∗∗ -0.09 -0.09 -0.08 ∗ 0.35 ∗∗∗ -0.06 -0.06 -0.06 

(0.04) (0.06) (0.06) (0.04) (0.04) (0.06) (0.06) (0.05) 

βMKT × 1 βMKT > 1 0.41 ∗∗∗ 0.41 ∗∗∗

(0.07) (0.08) 

βKINK 0.96 ∗∗∗ 0.96 ∗∗∗

(0.03) (0.03) (
βMKT − βKINK 

)
× 1 βMKT >βKINK 0.34 ∗∗∗ 0.34 ∗∗∗

(0.06) (0.07) 

αGROSS 0.0039 ∗∗∗ 0.0024 0.0024 0.0023 ∗∗ 0.0051 ∗∗∗ 0.0024 0.0024 0.0024 ∗

(0.0014) (0.0023) (0.0023) (0.0010) (0.0019) (0.0027) (0.0027) (0.0012) 

Observations 215,931 204,970 420,901 420,917 188,621 178,342 366,963 366,977 

R-squared 0.77 0.73 0.75 0.73 0.72 0.68 0.70 0.67 

Control variables Yes Yes Yes Yes Yes Yes Yes Yes 

Fund family fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Control variables ×1 βMKT > 1 No No Yes No No No Yes No 

Fund family fixed effects ×1 βMKT > 1 No No Yes No No No Yes No 

Month fixed effects ×1 βMKT > 1 No No Yes No No No Yes No 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23 Since estimating the piecewise regression with high-dimensional 

fixed effects is computationally intensive, we follow a two-step estima- 

tion procedure. First, we regress F ee i f t on the fund family fixed effect γ f , 

the month fixed effect γ , and the conventional fund characteristics X 
The residual fee is estimated in two steps. First, we regress

the fee on the basic control variables and fixed effects as

specified in (5) , and then we calculate the residual fee as

the original fee minus the predicted value from the esti-

mation in the first step. The results in Fig. 1 are consistent

with the model’s central predictions: (1) fees increase with

market beta when beta is larger than one; and (2) fees are

non-increasing in beta when beta is smaller than one. 

Columns (1)–(4) of Table 2 present the formal regres-

sion results from the entire sample of mutual funds. The

estimates in the first two columns confirm the graphical

evidence from Fig. 1 . The result in column (1) shows that

fees increase in beta when beta is larger than one. The co-

efficient on beta is statistically significant at the 1% level.

The relation between betas and fees for betas above one is

economically meaningful: when fund beta increases from 1

to 2, the top of our trimmed sample distribution, fund fees

increase by 32 basis points, which is about a 24% increase

relative to the median fee. This relation also stands as eco-

nomically significant relative to the effects of other deter-

minants of fund fees. An increase of one standard deviation

in beta is associated with an increase of 8.6 ( 0 . 32 × 0 . 27 )

basis points in fees, while a one-standard-deviation change

in log fund size or log fund age changes fees by 13 ba-

sis points and 3 basis points, respectively. 22 The estimate
of the coefficient on beta for funds with betas below one 

22 According to unreported estimates for the corresponding fund charac- 

teristics, the regression coefficient is -0.07 for log fund size and 0.04 for 

log fund age. The standard deviations for these two variables are 1.90 and 

0.63, respectively. 
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is economically negligible and statistically indistinguish- 

able from zero (column (2)). Column (3) reports the results 

from our second approach. The coefficient on the interac- 

tion term between beta and the indicator for beta being 

greater than one equals 0.41. This implies that when beta 

is greater than one, an additional unit of embedded lever- 

age increases fees by 41 basis points relative to the case 

when beta is less than one. 

Our model suggests that the “kink” in the asymmetric 

fee-beta relation is at a beta of one, which is the theo- 

retical beta of market index funds. While our results are 

consistent with this view, a remaining concern is that the 

kink point may be below or above one in the data. To ad- 

dress this concern, we estimate a piecewise linear regres- 

sion in which the actual kink point in the data ( βKINK ) is 

estimated jointly with the slopes based on the following 

specification: 23 

F ee i f t = γ f + γt + δ × (βMKT 
i f t − βKINK ) × 1 βMKT 

i f t 
>βKINK 

+ λβMKT 
i f t + ρX i f t + e i f t . (7) 
t i f t 

including the logarithm of fund age in months, the logarithm of fund to- 

tal net assets, an indicator variable that equals one if a fund is passively 

managed, and an indicator variable that equals one if a fund is an ETF. 

Then, we use the residuals from the first step as the dependent variable 

in the second step, in which we conduct a piecewise linear regression 

that jointly estimates the kink point, the coefficient for beta below and 

above the kink point, as well as the coefficient on alpha. 
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25 Note that the fund market beta is computed over the first 48 months 
The results in column (4) of Table 2 show that the esti-

mate of the kink point is at a beta of 0.96, with a standard

error of 0.03 which makes it statistically indistinguishable

from a beta of one. This finding is consistent with our the-

ory and the prior results. It is also worth noting that both

the average and median beta of S&P 500 index funds in

our sample are 0.96 (see Online Appendix Table B4), in

line with the estimated kink point. 24 Additionally, the es-

timated effects of beta on fees for betas above and be-

low the kink point are comparable to the estimates from

columns (1) and (2) where we set the kink point to be ex-

actly one. These results suggest that our findings are ro-

bust to whether we choose the kink point at a beta of one

or allow the data to inform a kink point. 

In sum, the combined evidence consistently supports

Hypothesis 1. If borrowing-constrained investors pay fees

for leverage, fees are expected to increase in beta only for

funds with betas larger than one. Additionally, the asym-

metry of the beta-fee relation, which is predicted by our

model, sets a high hurdle for some potential alternative ex-

planations. For example, if investors do not risk-adjust re-

turns due to lack of sophistication or other reasons, they

may perceive higher total returns of high-beta funds as

“fund performance”. As a result, these investors may gen-

erally be willing to pay higher fees for funds with higher

beta. However, this explanation would imply an increasing

relation between beta and fees for all levels of beta and is

thus difficult to reconcile with fees being flat in beta for

beta smaller than one. 

In Online Appendix B.2, we discuss a number of robust-

ness checks for our main results. Our first concern is that

fees may increase with beta due to the decline in the num-

ber of alternative choices, and not due to the effects of

leverage demand. We show that our results are not driven

by the variation in the number of fund offerings with beta.

Second, we find that the effects of beta on fees do not

vary across distribution channels, suggesting that our re-

sults are not confounded by the differences in clienteles

across these channels. Third, our findings are largely un-

affected by the inclusion of fund style fixed effects in our

specifications, implying that the relation between beta and

fees does not reflect demand for style investing. Fourth, we

show that our results do not depend on how we define

fees. Finally, we find that that the effect of beta on fees is

not driven by trading or equity valuation costs. 

Columns (5)–(8) of Table 2 also show that our results

hold in the sample of actively-managed funds, which rep-

resent the majority of our observations, suggesting that

our results are not driven by a small number of lever-

aged ETFs and index funds ( Frazzini and Pedersen, 2022 ).

Since our subsequent analysis deals with changes in fund

beta (which require active investing) as well as implica-

tions for fund performance, we focus on actively-managed

funds throughout the rest of the paper. Nevertheless, we

show in Sections 4.1.3 and 4.5 that the competition from

leveraged ETFs and index funds has important effects on
the relation between beta and fees. 

24 The betas of S&P 500 index funds do not equal exactly one because 

the Fama-French market factor is based on the entire CRSP/Compustat 

universe of stocks. 
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4.1.2. Cross-sectional and time-series variations 

We next examine the roles of cross-sectional and time- 

series variations in determining the relation between beta 

and fees. There are two non-mutually exclusive sources of 

variations. First, high-beta funds can set higher fees from 

their first appearance in the market, such that the effect 

of beta on fees is driven by variation across funds. Sec- 

ond, when asset managers adjust a fund’s beta over time, 

they can also adjust its fees accordingly, generating time- 

series variation in beta and fees within the same fund. 

While Table 1 shows that time-variation in fees and be- 

tas is rather limited, it does not imply that such variation 

is completely non-existent. 

Our first test focuses on variation across funds at the 

time of fund launch. We conduct our analysis by estimat- 

ing the specifications from Table 1 for our fund launch 

sample, and report the results in Table 3 . We find that the 

baseline results hold in the sample of funds at launch with 

moderately larger economic magnitudes. The increase in 

fees per unit of beta equals 52 basis points for funds with 

betas greater than one (column (1)), and it is small and in- 

significant for funds with betas smaller than one (column 

(2)). These results suggest that a good degree of the effect 

of beta on fees is already present since fund launch. This 

is consistent with our theoretical framework where funds 

endogenously choose their fees and beta from day one. 25 

We next turn to the variation within funds. Since fund 

fees do not change frequently, we focus our time-series 

analysis on the subsample of fund-months in which fees 

do change relative to the previous month, and ask how 

these changes correlate with changes in fund beta. We 

start our investigation by first including fund fixed effects 

in our baseline panel specification. This new specification 

effectively controls for all fund-specific time-invariant un- 

observables, such that the coefficient on beta is now inter- 

preted as the effect of changes in beta over time within 

the same fund. The results in columns (3) and (4) of 

Table 3 show that dynamic variation within funds also 

matters. The effects are consistent with our other results: 

fees increase in fund beta when beta is greater than one, 

and they are independent of beta when beta is smaller 

than one. 

In our second test, we use a first-differences specifi- 

cation, directly estimating how changes in fees relate to 

changes in beta. To account for the stickiness of fees and 

to reduce noise coming from the estimation of betas, we 

examine changes at a 12-month horizon in both variables 

in this specification. We condition our analysis on fees 

changing at the same 12-month horizon since fees may 

not change immediately in response to beta changes at a 

monthly frequency. We find that the first-differences spec- 

ification delivers qualitatively similar results (columns (5) 

and (6)). 
after the fund’s introduction to investors, as described in Section 3.2 (see 

also Gil-Bazo and Ruiz-Verdú, 2009; Fama and French, 2010 ). As the time 

variation in beta within funds is limited (see Table 1 ), we can assume that 

this conventional procedure provides a reasonable estimate for the fund 

beta at the time of fund launch. 
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Table 3 

Cross-sectional and time-series relation between fund market beta and fund fees. This table reports the results 

from regressing mutual fund fees on fund market beta and fund characteristics separately for funds with betas 

larger than one and smaller than one. Columns (1)–(2) show the results from the fund launch sample which 

consists of the cross-section of funds at the time of their launch. Columns (3)–(6) show the results from the 

sample which consists of the panel of fund-months that have fee changes in the corresponding period. Fee is 

the sum of the fund annual expense ratio and one-seventh of the sum of the front load and the back load. 

βMKT is an estimate of the slope from the market model for fund returns. αGROSS is an annualized estimate of 

the intercept from the market model for fund gross returns. �Fee is the change in Fee from month t to month 

t + 12 . �βMKT is the difference between the average βMKT over the upcoming 12 months versus that over 

the previous 12 months. �αGROSS is the difference between the average αGROSS over the upcoming 12 months 

versus that over the previous 12 months. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, 

respectively. Standard errors double-clustered by fund family and month are in parentheses. 

Sample: Fund Launch Conditional on Fee Changing 

y = Fee Fee Fee Fee �Fee �Fee 

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

βMKT > 1 βMKT < 1 βMKT > 1 βMKT < 1 βMKT > 1 βMKT < 1 

βMKT 0.52 ∗∗∗ 0.07 0.11 ∗∗ 0.02 

(0.12) (0.15) (0.06) (0.05) 

αGROSS 0.0158 ∗∗∗ 0.0195 ∗∗∗ 0.0041 ∗ -0.0061 ∗∗

(0.0031) (0.0044) (0.0023) (0.0029) 

�βMKT 0.04 ∗∗ 0.01 

(0.02) (0.03) 

�αGROSS -0.0016 ∗∗ -0.0029 ∗∗∗

(0.0007) (0.0008) 

Observations 992 1485 14,535 14,062 127,055 123,992 

R-squared 0.62 0.56 0.90 0.91 0.23 0.23 

Control variables Yes Yes Yes Yes Yes Yes 

Fund family fixed effects Yes Yes No No No No 

Fund fixed effects No No Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In sum, the baseline “paying for beta” effect is driven

by both the relation between betas and fees across funds

as well as the dynamic relation through changes within

the same fund. We note that the economic magnitude of

the effect is noticeably smaller in the time-series tests

when compared to the baseline estimation or the sample

of funds at launch. 26 

4.1.3. Effects of leveraged funds entry 

Our model suggests that competition among high-beta

mutual funds can be another source of time-series varia-

tion in the relation between beta and fees. We expect that

funds will charge less per unit of beta if the competition

intensifies. 27 We examine this additional dynamic implica-

tion using the introduction of leveraged index-linked funds

as a source of competition. Lu and Qin (2021) find that

fund families started introducing these funds in the mid-

20 0 0s in response to increasing demand for leveraged in-

vestments. 
26 We also note that the second time-series test yields a smaller eco- 

nomic magnitude than the first one. This is because the second specifica- 

tion does by design not capture the longer-term effects of beta changes 

on fees. 
27 While leveraged ETFs typically deliver a specified multiple of the 

underlying index return on a daily basis, they are not perfectly suited 

for achieving the desired leverage over medium and long-term horizons. 

Therefore, it is not expected that the introduction of leveraged ETFs en- 

tirely drives out the demand of leverage-seeking investors for high-beta 

funds. 
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To conduct this analysis, we collect data on leveraged 

funds using the sample from Lu and Qin (2021) . This pro- 

cedure generates a sample of 108 leveraged funds launched 

between 2006 and 2015. We introduce two measures of 

penetration of leveraged funds at the monthly level. Our 

first measure is the share of leveraged funds’ AUM in the 

total AUM of index funds. This measure reflects the avail- 

ability of leveraged index-based funds relative to all index 

funds. Our second measure is the number of leveraged in- 

dex funds as a share of the total number of index funds 

available. We interact these measures with fund beta and 

add the interaction variables to our baseline specification. 

The coefficient on the interaction between the measure of 

penetration and fund beta captures the effect of penetra- 

tion on the relation between beta and fees. 

The results in Table 4 confirm our hypothesis. Columns 

(1) and (2) show that the penetration of leveraged funds 

reduces the effect of beta on fees for funds with beta 

greater than one. An increase of one standard deviation 

in penetration reduces the effect of beta on fees by 10% 

(if measured by relative number of funds) to 16% (if mea- 

sured by relative AUM). 28 For funds with beta less than 
28 When measured by the relative number of funds, the standard de- 

viation for leveraged ETF fund penetration is 5 percentage points, sug- 

gesting that a one-standard-deviation increase in the relative number of 

leveraged ETF funds reduces the effect of beta on fees by 0 . 01 × 5 = 0 . 05 , 

which is about 10% of the baseline effect (which is 0.50). When measured 

by the relative AUM of funds, the standard deviation for leveraged ETF 

fund penetration is 0.4 percentage points, suggesting that a one-standard- 

deviation increase in the relative AUM of leveraged ETF funds reduces the 
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Table 4 

Relation between fund market beta and fund fees around leveraged ETF entries. This 

table reports the results from regressing mutual fund fees on fund market beta and 

its interactions with measures of monthly penetration of leveraged ETFs ( %Leveraged 

ETFs). In columns (1) and (3), %Leveraged ETFs is the share of leveraged funds’ AUM in 

the total AUM of index funds. In columns (2) and (4), %Leveraged ETFs is the number 

of leveraged index funds as a share of the total number of index funds. Fee is the 

sum of the fund annual expense ratio and one-seventh of the sum of the front load 

and the back load. βMKT is an estimate of the slope from the market model for fund 

returns. αGROSS is an annualized estimate of the intercept from the market model 

for fund gross returns. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% 

levels, respectively. Standard errors double-clustered by fund family and month are 

in parentheses. 

y = Fee (1) (2) (3) (4) 

By AUM By Number By AUM By Number 

βMKT > 1 βMKT > 1 βMKT < 1 βMKT < 1 

βMKT × %Leveraged ETFs -0.17 ∗∗ -0.01 ∗∗ -0.11 0.01 ∗

(0.08) (0.005) (0.08) (0.004) 

βMKT 0.45 ∗∗∗ 0.50 ∗∗∗ 0.00 -0.14 ∗

(0.07) (0.07) (0.07) (0.08) 

αGROSS 0.0053 ∗∗∗ 0.0054 ∗∗∗ 0.0024 0.0024 

(0.0020) (0.0020) (0.0027) (0.0027) 

Observations 188,621 188,621 178,342 178,342 

R-squared 0.72 0.72 0.68 0.68 

Control variables Yes Yes Yes Yes 

Fund fixed effects Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

one, there is no effect of leveraged funds’ penetration on

the relation between beta and fees when penetration is

measured by the share of AUM (column (3)). When we

measure it by the share of funds, the estimated effect has

the opposite sign, with very small economic and statistical

significance (column (4)). 

4.2. Heterogeneity in borrowing constraints 

4.2.1. Comparison of retail and institutional investors 

We proceed to examine Hypothesis 2 and explore vari-

ation in the tightness of borrowing constraints across in-

vestor types. We expect the relation between beta and

fees for betas larger than one to be stronger among re-

tail investors relative to institutional investors, since re-

tail investors are more likely to face borrowing constraints

( Frazzini and Pedersen, 2014 ). We test this prediction us-

ing our share class sample, introducing indicator variables

that equal one if a share class is offered to retail or in-

stitutional investors, respectively. 29 We add these variables

to our baseline specification from Eq. (5) , interacting them

with market beta to evaluate the relation between beta

and fees for different investor clienteles. 

We present the results in Table 5 , starting with funds

with betas greater than one in column (1). The coeffi-

cient on the interaction between market beta and the in-

dicator for retail share classes equals 0.37, while the co-

efficient on the interaction between market beta and the
effect of beta on fees by 0 . 17 × 0 . 4 = 0 . 07 , which is about 16% of the base- 

line effect (which is 0.45). 
29 Almost all share classes are offered either only to retail investors or 

only to institutional investors, and we remove the very few exceptions 

from our sample that are indicated to be offered to both investor types. 
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indicator for institutional shares equals 0.21. As a result, 

retail investors pay an extra 16 basis points in fees per 

unit of beta. This implies that when a share class is of- 

fered to retail investors, the fund charges them 76% more 

(0.16/0.21) for the same increase in beta relative to institu- 

tional investors. The estimated coefficients remain virtually 

unchanged when we control for fund performance (column 

(2)). The tests for differences in the coefficients show that 

the difference in fees between the share classes is statisti- 

cally significant at the 1% level. Consistent with our frame- 

work, columns (3) and (4) show that there is no effect of 

beta on fees for funds with beta less than one, neither for 

retail nor for institutional share classes. 

In sum, the comparison of retail and institutional 

share classes supports Hypothesis 2. More borrowing- 

constrained retail investors pay more for beta relative to 

less borrowing-constrained institutional investors. 

4.2.2. Time variation in tightness of borrowing constraints 

We next explore the effects of time variation in bor- 

rowing constraints. Hypothesis 2 suggests that the rela- 

tion between beta and fees for betas larger than one 

is more pronounced in times when it is more difficult 

to borrow capital. We use three measures of borrowing 

constraint tightness: the betting-against-beta (BAB) factor 

from Frazzini and Pedersen (2014) , the intermediary capi- 

tal ratio (ICR) from He et al. (2017) , as well as the lever- 

age constraint tightness (LCT) measure from Boguth and 

Simutin (2018) . We use monthly variation in each mea- 

sure and define periods when a measure takes on extreme 

values as constrained periods, separately for each measure. 

Low values of the BAB and the ICR measures as well as 

high values of the LCT measure indicate tighter borrowing 

constraints. Consequently, we define periods with the BAB 
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Table 5 

Relation between fund market beta, fund fees, and investor type. This table reports the results from 

regressing fund fees on fund market beta and its interactions with indicators for retail and institu- 

tional share classes. Fee is the sum of the fund annual expense ratio and one-seventh of the sum of 

the front load and the back load. βMKT is an estimate of the slope from the market model for fund 

returns. αGROSS is an annualized estimate of the intercept from the market model for fund gross 

returns. 1 Retail indicator equals one if a share class is offered to retail investors. 1 Inst it ut ional indicat or 

equals one if a share class is offered to institutional investors. The tests for differences between co- 

efficients and their p-values are reported. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 

1% levels, respectively. Standard errors double-clustered by fund family and month are in parenthe- 

ses. 

y = Fee 

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

βMKT > 1 βMKT > 1 βMKT < 1 βMKT < 1 

βMKT × 1 Retail 0.37 ∗∗∗ 0.39 ∗∗∗ -0.10 ∗ -0.07 

(0.04) (0.04) (0.05) (0.05) 

βMKT × 1 Inst it ut ional 0.21 ∗∗∗ 0.23 ∗∗∗ -0.05 -0.03 

(0.06) (0.06) (0.06) (0.06) 

1 Retail 0.69 ∗∗∗ 0.69 ∗∗∗ 0.94 ∗∗∗ 0.93 ∗∗∗

(0.07) (0.07) (0.06) (0.06) 

αGROSS 0.0060 ∗∗∗ 0.0045 ∗∗∗

(0.0019) (0.0016) 

Tests for differences between coefficients 

βMKT × 1 Retail − βMKT × 1 Inst it ut ional 0.16 ∗∗∗ 0.16 ∗∗∗ -0.04 -0.04 

p-value 0.00 0.00 0.47 0.51 

Observations 489,569 489,569 420,848 420,848 

R-squared 0.71 0.71 0.70 0.70 

Control variables Yes Yes Yes Yes 

Fund family fixed effects Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

or ICR measure in the first quartile of its time distribution

or periods with the LCT measure in the fourth quartile as

constrained periods. Accordingly, a time period is defined

as unconstrained if the measure’s value belongs to the op-

posite extreme quartile of its time distribution: the fourth

quartile for the BAB and ICR measures, and the first quar-

tile for the LCT measure. We introduce new indicator vari-

ables that equal one if a period is defined as constrained or

unconstrained. We add these variables to our main speci-

fications and interact them with market beta to evaluate

the effects of time variation in borrowing constraints on

the relation between beta and fees. 

Since time-variation in fees is limited and sticky as

shown in Tables 1 and 3 , we use the fund launch sam-

ple. We exploit the variation across funds with different

launch time, combined with time-series variation in bor-

rowing constraint tightness. In particular, we test whether

funds introduced in constrained periods charge higher fees

per unit of beta relative to funds introduced in uncon-

strained periods. 

We present the results in Table 6 , starting with the

BAB factor as a measure of borrowing constraint tight-

ness in column (1). The coefficient on the interaction be-

tween market beta and the indicator for constrained pe-

riods equals 0.66, statistically significant at the 1% level.

The coefficient on the interaction between market beta and

the indicator for unconstrained periods equals 0.31, statisti-

cally indistinguishable from zero. The p-value of the test of

differences in coefficients equals 3%. These results suggest

that funds introduced in constrained periods, as measured

by the BAB factor, additionally charge roughly twice more
118 
(0.66/0.31) per unit of beta relative to funds introduced in 

unconstrained periods. 

The results for the ICR and LCT measures are similar 

to the results based on the BAB factor (columns (2) and 

(3)). According to the ICR-based results, funds introduced 

in constrained periods again additionally charge two times 

more (0.75/0.38) per each unit of beta. The effect of beta 

on fees for constrained periods as measured by LCT equals 

0.61 and is much larger relative to unconstrained periods 

(0.38). We note, however, that the difference in the coeffi- 

cients for the LCT measure is not statistically significant. 

This possibly reflects a small sample size (350 observa- 

tions) and limited statistical power to reject the null. 

In sum, the evidence on time variation in borrowing 

constraints additionally supports Hypothesis 2. In more 

constrained periods, investors pay more for the same 

amount of embedded leverage relative to less constrained 

periods. 

4.3. Response of fund flows 

Our main argument is that the relation between beta 

and fees is driven by increased demand for high-beta 

funds. To evaluate the importance of this demand chan- 

nel, we examine the effect of fund beta on quantities, in 

addition to the effect on prices documented above. Specif- 

ically, we ask whether an increase in fund beta leads to 

fund inflows. If leverage-constrained investors prefer high- 

beta funds, then an increase in beta is expected to gener- 

ate an increase in flows if fund fees stay the same. To test 

this implication, we evaluate the effects of changes in beta 
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Table 6 

Relation between fund market beta, fund fees, and tightness of borrowing constraints. 

This table reports the results from regressing fund fees on fund market beta and 

its interactions with measures of borrowing constraint tightness. The measures in- 

clude the BAB measure from Frazzini and Pedersen (2014) , the ICR measure from 

He et al. (2017) , and the LCT measure from Boguth and Simutin (2018) . All the regres- 

sions are estimated for funds with betas larger than one at the time of fund launch. 

The sample consists of months when the measure of tightness is either in the first 

quartile or in the fourth quartile of its distribution across time. Fee is the sum of the 

fund annual expense ratio and one-seventh of the sum of the front load and the back 

load. βMKT is an estimate of the slope from the market model for fund returns. αGROSS 

is an annualized estimate of the intercept from the market model for fund gross re- 

turns. 1 Constrained is defined for each measure separately and equals one if the BAB or 

ICR measures are in the first quartile of their distributions across time, and if the LCT 

measure is in the fourth quartile of its distribution across time. 1 Unconstrained indicator 

equals one minus 1 Constrained . The tests for differences between coefficients and their 

p-values are reported. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% 

levels, respectively. Standard errors double-clustered by fund family and month are in 

parentheses. 

y = Fee 

Measure of borrowing constraint tightness BAB ICR LCT 

(1) (2) (3) 

βMKT × 1 Constrained 0.66 ∗∗∗ 0.75 ∗∗∗ 0.61 ∗∗

(0.14) (0.19) (0.25) 

βMKT × 1 Unconstrained 0.31 0.38 ∗∗∗ 0.38 

(0.19) (0.13) (0.36) 

αGROSS 0.0126 ∗∗∗ 0.0165 ∗∗∗ 0.0096 

(0.0041) (0.0032) (0.0065) 

Tests for differences between coefficients 

βMKT × 1 Constrained − βMKT × 1 Unconstrained 0.35 ∗∗ 0.36 ∗∗ 0.23 

p-value 0.03 0.04 0.59 

Observations 595 599 350 

R-squared 0.64 0.70 0.59 

Control variables Yes Yes Yes 

Fund family fixed effects Yes Yes Yes 

Month fixed effects Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

on fund flows, conditional on no simultaneous changes in

fees. We set up a panel regression of the form: 

Net f low i,t+1 = γi + γt + λ�Beta i,t + ρX it + e i,t+1 , (8)

where Net f low i,t+1 , defined as 
T NA i,t+1 −T NA i,t (1+ R i,t+1 ) 

T NA i,t 
, is the

net fund flow for fund i in month t + 1 , γi and γt are

fund and month fixed effects, and X it is the set of fund-

level time-varying control variables from the main speci-

fication with an addition of fund fees. Standard errors are

double-clustered by fund family and month. We estimate

this specification in the sample of fund-months with no

fee changes. 

The results in Table 7 support our hypothesis. For funds

with beta greater than one, a one-unit increase in beta

is associated with an increase of 1.8 percentage points in

fund flows (column (1)). The standard deviation of net

flows amounts to 2.9 percentage points, indicating that

the economic magnitude of this effect is non-negligible.

There is no significant effect of changes in beta on flows

for funds with beta smaller than one (column (2)). These

results are consistent with the underlying variation in in-

vestor demand: when leverage-constrained investors can

obtain a higher beta for the same fee, they increase their

fund holdings. 
119 
We next test whether high-beta funds experience 

higher net flows immediately after borrowing constraints 

tighten. Similar to our tests on fees from Section 4.2.2 , 

we add interactions between changes in beta and indicator 

variables for constrained and unconstrained periods, us- 

ing the same measures of leverage constraint tightness. As 

fund flows vary significantly over time for a given fund as 

opposed to fees, which show much less time variation, we 

can take full advantage of within-fund variation in flows 

for these tests. The results in columns (3)–(5) consistently 

support the leverage demand channel, further strengthen- 

ing the evidence on fees from Table 6 . High-beta funds 

exhibit higher net flows in constrained periods across all 

the measures. The estimated effects are large and statisti- 

cally significant at the 1–5% levels for constrained periods, 

while being small and insignificant for unconstrained peri- 

ods. The differences between the coefficients are large and 

statistically significant for the BAB and LCT measures. 

In sum, our findings in Tables 3, 6 , and 7 suggest 

that investors’ demand for leverage drives both prices and 

quantities in the asset management market. Specifically, 

the leverage demand effect leads to cross-fund dispersion 

in prices (fund fees) of new funds and time-series fluc- 

tuation of prices and quantities (fund AUM) among all 

the funds. In a series of additional tests, we examine a 
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Table 7 

Relation between fund market beta, net fund flows, and tightness of borrowing constraints. This table reports the results 

from regressing net fund flows on changes of fund market beta. Net Flow is the net fund flow in a given month, andthe 

sample consists of fund-months with no fee changes. �βMKT is the monthly change in the estimate of the slope from the 

market model for fund returns. �αGROSS is the monthly change in the annualized estimate of the intercept from the market 

model for fund gross returns. Fee is the sum of the fund annual expense ratio and one-seventh of the sum of the front 

load and the back load. In columns (3)–(5) we further interact �βMKT with measures of borrowing constraint tightness, 

including the BAB measure from Frazzini and Pedersen (2014) , the ICR measure from He et al. (2017) , and the LCT measure 

from Boguth and Simutin (2018) . All the regressions in columns (3)–(5) are estimated for funds with betas larger than one, 

and the sample consists of months when the measure of tightness is either in the first quartile or in the fourth quartile of its 

distribution across time. 1 Constrained is defined for each measure separately and equals one if the BAB or ICR measures are in 

the first quartile of their distributions across time, and if the LCT measure is in the fourth quartile of its distribution across 

time. 1 Unconstrained indicator equals one minus 1 Constrained . The tests for differences between coefficients and their p-values are 

reported. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, respectively. Standard errors double-clustered 

by fund family and month are in parentheses. 

y = Net Flow Baseline Measure of borrowing constraint tightness 

βMKT > 1 βMKT < 1 βMKT > 1 

BAB ICR LCT 

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

�βMKT 0.018 ∗∗∗ 0.007 

(0.007) (0.010) 

�βMKT × 1 Constrained 0.024 ∗∗ 0.015 ∗∗ 0.035 ∗∗∗

(0.010) (0.007) (0.012) 

�βMKT × 1 Unconstrained -0.008 0.013 -0.006 

(0.016) (0.025) (0.018) 

�αGROSS 0.0021 ∗∗∗ 0.0031 ∗∗∗ 0.0022 ∗∗∗ 0.0020 ∗∗∗ 0.0020 ∗∗∗

(0.0002) (0.0003) (0.0003) (0.0003) (0.0003) 

Fee -0.003 ∗∗∗ -0.002 -0.002 ∗ -0.002 -0.004 ∗∗

(0.001) (0.001) (0.001) (0.002) (0.001) 

Tests for differences between coefficients 

�βMKT × 1 Constrained − �βMKT × 1 Unconstrained 0.032 ∗ 0.001 0.041 ∗∗

p-value 0.09 0.97 0.04 

Observations 162,476 153,302 81,632 79,588 66,378 

R-squared 0.16 0.18 0.18 0.20 0.19 

Control variables Yes Yes Yes Yes Yes 

Fund fixed effects Yes Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

number of complementary channels for market adjustment

to time-variation in borrowing constraints. These channels

include an increase in fund market beta among existing

funds as well as an increased entry of high-beta funds

in constrained time periods. Overall, we find no evidence

in favor of these additional mechanisms (see Online Ap-

pendix Tables B11 and B12). 30 

4.4. Implications for fund net performance 

We next test Hypothesis 3 and examine the effects of

leverage constraints on fund net performance. Our model

suggests that the presence of leverage constraints is as-

sociated with reduced net alphas since investors pay fees

not only for performance but also for embedded leverage.
30 Our results show, first, that the average change in funds’ market betas 

does not covary with leverage constraints in an economically meaningful 

way. For example, we find that funds with beta greater than one reduce 

their beta by 0.001 on average in constrained times as measured by the 

BAB factor, which is neither economically nor statistically significant. Sec- 

ond, our results reveal that there are less entries and more exits of high- 

beta funds in constrained times compared to unconstrained times. There- 

fore, the investors’ higher willingness to pay for leverage does not cause 

more high-beta funds to enter the market, potentially due to the more 

challenging conditions asset managers themselves are facing. 

120 
Consequently, we expect fund net alpha to decline in beta 

faster than gross alpha among funds with beta larger than 

one. 

We conduct a portfolio analysis to test this prediction. 

We sort funds with betas larger than one into five equally- 

weighted portfolios according to the funds’ beta and cal- 

culate mean gross and net alphas as well as mean gross 

and net returns for these portfolios. The results are pre- 

sented in Table 8 . Consistent with our regression results, 

fees are steadily increasing with beta across fund portfo- 

lios (column (2)). The difference in f ees between the high- 

beta portfolio and the low-beta portfolio is equal to 27 ba- 

sis points. 

We report the average gross CAPM alphas in column 

(3). Gross alpha is declining with beta in line with a rel- 

atively flat security market line in the asset market (see 

Black et al., 1972; Frazzini and Pedersen, 2014 ). The dif- 

ference in gross alphas between high-beta funds and low- 

beta funds equals -47 basis points. At the same time, net 

alpha declines with beta one-and-a-half to two times as 

fast as gross alpha (column (4)). The difference in net al- 

phas between the high-beta portfolio and the low-beta 

portfolio equals -74 basis points. 

These findings suggest that two mechanisms can jointly 

explain why net alpha declines with beta: (1) the leverage 
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Table 8 

Average returns, CAPM alphas, and fees for fund portfolios sorted by market 

beta. This table reports average returns, CAPM alphas, and mutual fund fees 

for five equally weighted mutual fund portfolios sorted by their market be- 

tas. All the funds have betas larger than one. Fee is the sum of the fund an- 

nual expense ratio and one-seventh of the sum of the front load and the back 

load. βMKT is an estimate of the slope from the market model for fund returns. 

αGROSS and αNET are annualized estimates of the intercept from the market 

models for fund gross returns and fund net returns, respectively. R NET is the 

annualized monthly fund return net-of-fees. R GROSS is the sum of R NET and Fee . 

The t-statistics for tests of differences between the averages are reported. ∗ , ∗∗ , 

and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, respectively. 

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

βMKT Fee αGROSS αNET R GROSS R NET 

(1) Low βMKT 1.03 1.45 1.13 -0.32 9.12 7.66 

(2) 1.09 1.51 1.19 -0.32 8.87 7.37 

(3) 1.16 1.57 0.87 -0.70 9.20 7.64 

(4) 1.26 1.63 0.85 -0.78 9.66 8.03 

(5) High βMKT 1.46 1.72 0.66 -1.06 9.65 7.92 

(5) - (1) 0.27 ∗∗∗ -0.47 ∗ -0.74 ∗∗∗ 0.53 0.26 

t-statistic 17.54 -1.75 -2.82 0.09 0.04 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

demand effect of fund investors presented in this paper,

which drives the increase in fees; and (2) the asset market

mechanism which drives the decline in gross alpha (e.g.,

Frazzini and Pedersen, 2014 ). Both mechanisms are in line

with Hypothesis 3, and they generate comparable effects

on the observed decline in net alpha. 

Finally, the results in columns (5) and (6) show that

high-beta funds have higher average excess returns. High-

beta funds are therefore indeed attractive to leverage-

constrained risk-seeking investors, even though the risk-

return relation inherited from the asset market is flatter

than predicted by the CAPM. This is again in line with the

BAB case in our calibrated model: a flatter security market

line slightly weakens the relation between beta and fees

for funds with betas greater than one, but this effect is not

large enough to eliminate the relation. 

4.5. Evidence from other factors 

We next examine how the effects of leverage demand

extend to other factor betas in addition to a fund’s market

beta. We focus on the HML and SMB factors because they

represent the basis of many popular style-based invest-

ment strategies and because mutual fund investors care

about fund exposure to these factors ( Barber et al., 2016;

Berk and van Binsbergen, 2016 ). Similar to our core anal-

ysis of the market factor, we ask whether other factor-

oriented constrained investors are also willing to pay extra

fees for funds with more extreme betas that are not eas-

ily attainable through the corresponding factor-based in-

dex funds. We expect fees to increase with the absolute

value of factor beta when the factor beta is taking on ex-

treme values. When the factor beta is very high (low), we

therefore expect to observe a positive (negative) relation

between factor beta and fees. However, when the factor

beta is in the intermediate range that could be achieved by

a combination of risk-free assets and corresponding factor-

based index funds (i.e., when the factor beta is between

0 and that of a typical factor-based index fund), we expect

to observe a weaker or even a flat relation. Accordingly, we
121 
hypothesize that the overall relation between factor betas 

and fees is U-shaped. 

To test this hypothesis, we first construct an additional 

dataset of index funds which are based on size and value 

factors. We conduct a search of words such as “large”, 

“small”, “value”, “growth”, “small cap”, “large cap”, “micro 

cap” in the names of all index funds from the CRSP Mu- 

tual Fund Database. Based on the fund names, we classify 

index funds into four categories: value, growth, small cap, 

and large cap. The resulting fund factor betas are consis- 

tent with the name-based classification. The median HML 

beta for value index funds equals 0.32, while the median 

HML beta for growth index funds equals -0.27. Small cap 

index funds have a median SMB beta of 0.83, while large 

cap index funds have a median SMB beta of -0.15 (see On- 

line Appendix Table B4 for details). 

We next estimate the effect of factor betas on fees 

across different ranges of the respective factor beta, using 

the following methodology. For the HML factor, we use the 

following four ranges: 

• βHML < 

ˆ βHML 
growth index 

(extreme growth) 

• ˆ βHML 
growth index 

< βHML < 0 

• 0 < βHML < 

ˆ βHML 
v alue index 

• βHML > 

ˆ βHML 
v alue index 

(extreme value) 

By ˆ βHML 
v alue index 

we denote the median HML beta of value 

index funds in each period, and 

ˆ βHML 
growth index 

denotes the 

median HML beta of growth index funds in each period. 

The median betas of index funds are calculated separately 

for each month such that these cut-offs are time-varying, 

reflecting the introduction of passively-managed invest- 

ment products that allow investors to access new ranges 

of beta. Thus, our estimation accounts for dynamic varia- 

tions in the relationship between factor betas and fees due 

to changes in the penetration of the corresponding factor- 

based index funds. For the SMB factor, we analogously 

use the following ranges: βSMB < 

ˆ βSMB 
large index 

(“mega” caps), 



S. Hitzemann, S. Sokolinski and M. Tai Journal of Financial Economics 145 (2022) 105–128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˆ βSMB 
large index 

< βSMB < 0 , 0 < βSMB < 

ˆ βSMB 
small index 

, and βSMB >

ˆ βSMB 
small index 

(“micro” caps). 

We consider several econometric specifications to iden-

tify the effects of factor betas on fees, controlling for the

effects of other factors. In our baseline test, we use the fol-

lowing specification: 

F ee i f t = γ f + γt + λβF ACT OR 
it + γ Z MKT 

it + ρX it + εi f t . (9)

In this specification, 

Z MKT 
it = 

[
1 βMKT > 1 , 1 βMKT > 1 × βMKT , 1 βMKT < 1 × βMKT 

]
, 

and βF ACT OR 
it 

is the fund’s HML or SMB beta. Z MKT 
it 

includes

a dummy variable which indicates if the market beta is

greater than one ( 1 βMKT > 1 ) and its interactions with mar-

ket beta. This set of variables allows to control for our

baseline non-linear effects of market beta on fees. The rest

of the variables are the same as in the main specification

from Eq. (5) , with both the fund’s CAPM gross alpha and

its 3-factor gross alpha included as control variables. We

estimate Eq. (9) separately for each of the four ranges of

factor betas. 

In our second test, we further control for the non-linear

effects of the other factor beta. For example, when we test

for the effects of HML beta, we control for the effects of

SMB beta. In particular, we add a vector Z SMB 
it 

which in-

cludes four dummy variables indicating the four ranges of

SMB beta as well as the four interaction variables between

βSMB 
it 

and each of these dummies. This allows us to fully

control for the effects of SMB beta on fees, conditional on

the different ranges. When we test for the effects of SMB

beta, we use an analogous specification where Z HML 
it 

fully

controls for the non-linear effects of HML beta. 31 

We start by plotting the residual fees from Eq. (9) , us-

ing the same approach as in Fig. 1 . Fig. 3 shows that fees

sharply increase with the absolute value of HML beta (up-

per panel) and SMB beta (lower panel) when the factor

beta is in the very high or low ranges. In line with our

hypothesis, factor betas and fees exhibit a U-shaped rela-

tion, consistent with leverage-constrained investors paying

higher fees for funds with extreme factor exposures. 

Panel A of Table 9 reports the regression results for the

relationship between HML factor beta and fees. The base-

line results are reported in columns (1), (3), (5), and (7).

The relation between HML beta and fees is significantly

negative for βHML < 

ˆ βHML 
growth index 

and significantly positive

for βHML > 

ˆ βHML 
v alue index 

. The magnitudes of the coefficients

are smaller relative to those from the regressions of fees

on market beta, but they are economically meaningful. In

particular, investors are willing to pay 16 basis points in

fees for one unit of beta for extreme growth funds, and

12 bps for extreme value funds. In the intermediate range
31 In our baseline test, the market beta is estimated using the CAPM 

model and we include the CAPM alpha. This specification allows us to ex- 

amine the effect of factor betas while controlling for the effect of market 

beta exactly in line with Table 2 . In the second test, we use the market 

beta estimated from the 3-factor model and only control for the 3-factor 

alpha such that all the betas and alpha are simultaneously estimated from 

the same 3-factor model. Our results do not depend on which market 

beta we control for and on whether CAPM alpha is included as a control 

variable or not. 

122 
of HML betas, the relation between HML beta and fees is 

insignificant and economically weaker, which is consistent 

with the presence of the U-shaped relationship. Columns 

(2), (4), (6), and (8) show that the results are robust to fur- 

ther controlling for SMB factor exposure. 

We next repeat the exercise for the SMB factor. The 

results in Panel B of Table 9 are also consistent with 

higher willingness to pay for leverage for extreme SMB be- 

tas. The baseline results in columns (1), (3), (5), and (7) 

show that investors who seek to lever up their invest- 

ment in large-cap stocks ( βSMB < 

ˆ βSMB 
large index 

) pay 38 ba- 

sis points per unit of SMB beta, and those who invest in 

small-cap stocks ( βSMB > 

ˆ βSMB 
small index 

) pay 34 basis points. 

For 0 < βSMB < 

ˆ βSMB 
small index 

, the relation between SMB beta 

and fees is positive but much smaller in magnitude rela- 

tive to βSMB > 

ˆ βSMB 
small index 

. For ˆ βSMB 
large index 

< βSMB < 0 , the ef- 

fect of SMB beta on fees is insignificant. This suggests that 

the relation becomes flatter for less extreme values of be- 

tas, again consistent with the U-shaped relationship. We 

obtain very similar results when further controlling for the 

effects of HML beta in columns (2), (4), (6), and (8). 

The combined evidence supports the idea that leverage- 

constrained investors are willing to pay higher fees for ac- 

cessing portfolios with more extreme values of HML and 

SMB betas. 32 Consequently, our findings on the effects of 

market beta on fees generally extend to the HML and SMB 

factors. 

5. Implied costs and provision of leverage 

Our results establish that mutual fund investors pay 

considerable fees for the provision of embedded leverage. 

In this section, we conclude our analysis by investigat- 

ing how high-beta funds obtain leverage and by provid- 

ing back-of-the-envelope estimates of the combined costs 

of leverage for fund investors. This analysis allows us to 

evaluate the efficiency of leverage provision through asset 

managers and to put the “all-in cost”—consisting of extra 

fees and reduced gross alphas—into perspective. We focus 

on the effects of market beta, which is in the center of our 

analysis. 

5.1. How do funds obtain leverage? 

We first examine how high-beta funds obtain leverage. 

Asset managers can lever up their portfolios in two broad 

ways: (1) investing in high-beta stocks; and (2) engaging in 

alternative investment practices such as borrowing capital 

directly, trading derivatives, or using short-selling. Using 

N-SAR reports, Almazan et al. (2004) document a rich vari- 

ation in investment practices across the U.S. mutual funds. 

We follow their approach by using the N-SAR sample (de- 

scribed in Online Appendix B.1.2) to examine which prac- 

tices are employed by mutual funds to obtain leverage. 

We present the summary statistics for fund investment 

practices in Table 10 . Only 29% of the sample funds em- 
32 Murray (2020) finds a rather flat relation between HML and SMB be- 

tas and expected returns in the stock market. Our result comes on top of 

this effect, reducing the net performance of funds with extreme HML and 

SMB betas. 
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Fig. 3. The empirical relationship between HML and SMB betas and fees. This figure presents the plot of residual fees against fund HML and SMB betas. 

Fee is the sum of the fund annual expense ratio and one-seventh of the sum of the front load and the back load. HML Beta is an estimate of the loading 

of fund returns on the HML factor. SMB Beta is an estimate of the loading of fund returns on the SMB factor. Betas are estimated from the 3-factor model. 

Residual Fee is estimated in two steps: First, we regress the fee on all the control variables and fixed effects. Second, we calculate the residual fee as the 

original fee minus the predicted value based on the estimation in the first step. The vertical lines represent the median HML betas of value and growth 

index funds, and the median SMB betas of small-cap and large-cap index funds, respectively. 

 

 

 

 

 

 

ploy any alternative investment practice, consistent with

the estimates for usage of derivatives from Kaniel and

Wang (2021) . The most common practices are trading in

stock index futures (13%), borrowing money (9%), and trad-

ing options on equities (8%). The fraction of funds engaged

in each of the other practices is below 4%. Furthermore, the
123 
funds with beta greater than one do not engage in alterna- 

tive investment practices more frequently than the rest of 

the funds. The fraction of high-beta funds engaged in any 

of these practices equals 28%, which is approximately the 

same as in the entire sample. A similar pattern holds for 

each investment practice separately: the difference in the 
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Table 9 

Relation between fund beta and fund fees: HML and SMB factors. This table reports the results from regressing mutual fund fees on fund factor betas. 

Panel A reports the results for HML beta and Panel B reports the results for SMB beta. The regressions are estimated across four different ranges of 

factor betas. Fee is the sum of the fund annual expense ratio and one-seventh of the sum of the front load and the back load. βSMB and βHML are 

loadings on the HML and SMB factors, estimated from the 3-factor model for fund returns. ˆ βHML 
growth 

and ˆ βHML 
v alue 

are median HML betas for growth and 

value index funds in each period. ˆ βSMB 
large 

and ˆ βSMB 
small 

are median SMB betas for large-cap and small-cap index funds in each period. Columns (1), (3), 

(5), and (7) report the results from the baseline specification and columns (2), (4), (6), and (8) report the results for the specifications which further 

control for non-linear effects of the other factor (see Section 4.5 ). ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, respectively. 

Standard errors double-clustered by fund family and month are in parentheses. 

Panel A: HML 

y = Fee βHML < 

ˆ βHML 
growth 

ˆ βHML 
growth 

< βHML < 0 0 < βHML < 

ˆ βHML 
v alue 

βHML > 

ˆ βHML 
v alue 

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

βHML Baseline SMB Controls Baseline SMB Controls Baseline SMB Controls Baseline SMB Controls 

-0.16 ∗∗∗ -0.15 ∗∗∗ -0.10 -0.09 -0.00 -0.02 0.12 ∗∗ 0.12 ∗∗

(0.07) (0.06) (0.07) (0.07) (0.06) (0.06) (0.06) (0.05) 

Observations 64,064 65,211 105,166 105,239 140,582 140,613 54,448 54,450 

R-squared 0.76 0.76 0.72 0.73 0.69 0.70 0.72 0.73 

Control variables Yes Yes Yes Yes Yes Yes Yes Yes 

Fund family fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Panel B: SMB 

y = Fee βSMB < 

ˆ βSMB 
large 

ˆ βSMB 
large 

< βSMB < 0 0 < βSMB < 

ˆ βSMB 
small 

βSMB > 

ˆ βSMB 
small 

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

βSMB Baseline HML Controls Baseline HML Controls Baseline HML Controls Baseline HML Controls 

-0.38 ∗∗∗ -0.42 ∗∗∗ 0.17 0.13 0.16 ∗∗∗ 0.19 ∗∗∗ 0.34 ∗∗ 0.32 ∗∗

(0.12) (0.12) (0.12) (0.12) (0.03) (0.03) (0.15) (0.14) 

Observations 36,442 36,133 88,482 88,408 213,401 212,714 28,353 28,264 

R-squared 0.79 0.79 0.71 0.72 0.69 0.69 0.77 0.77 

Control variables Yes Yes Yes Yes Yes Yes Yes Yes 

Fund family fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Month fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

33 While our full sample of U.S. equity mutual funds contains 4775 

funds, the number of leveraged ETFs in the comprehensive sample com- 
fraction of funds engaged in a practice between the entire

sample and the sample of high-beta funds is 2% or lower

for all the practices. These results show that most high-

beta funds are not especially reliant on borrowing, usage

of derivatives, or short-selling, suggesting that they achieve

high beta by holding high-beta stocks. 

As an additional measure for the presence of alterna-

tive practices, we also examine the difference between the

fund’s beta and the weighted average beta of its stock

holdings. A positive difference indicates that the fund uses

instruments other than stocks to lever up its portfolio. The

last row in Table 10 shows that only 26% of high-beta

funds have betas larger than the betas of their stock port-

folios. This finding is again in line with the prevalent re-

liance on high-beta stocks for obtaining high-beta portfo-

lios. 

We next formally examine the relation of investment

practices to fund beta within the sample of high-beta

funds by regressing fund beta on our proxies for alter-

native investment practices. All the specifications include

the same set of control variables and fixed effects as in

our main specifications for fees. We report the results in

Table 11 . Overall, the effects are economically negligible.

The funds which engage in borrowing, usage of derivatives,

or short-selling, as reported in their N-SAR filings, have be-

tas lower by 0.01, relative to the funds which do not en-
124 
gage in these practices (column (1)). A positive difference 

between the fund’s beta and the beta of its stock portfolio 

is associated with a tiny increase of 0.03 in fund beta (col- 

umn (3)). The usage of stock index futures or options on 

them is associated with marginally smaller betas (columns 

(6) and (7)). These results again indicate that a fund’s en- 

gagement in alternative investment practices is largely un- 

related to an increased fund beta. We conclude that gen- 

eral high-beta funds mostly invest in high-beta stocks, in 

sharp contrast to specialized leveraged ETFs, which make 

ample use of derivatives such as equity swaps ( Lu and 

Qin, 2021 ). 33 

In our model, the relation between beta and fees is not 

driven by potential costs associated with the provision of 

leverage. Our effect arises from the demand side (i.e., the 

willingness of investors to pay for beta) and does not rely 

on the supply-side effects (i.e., how the leverage is ob- 

tained by the funds). The N-SAR data allows us to empir- 

ically examine this mechanism by testing whether the re- 

lation between beta and fees depends on how funds ob- 

tain leverage. If the relation between beta and fees were 

to come from the supply side (say, from differences in fund 
piled by Lu and Qin (2021) amounts to 269 funds. 
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Table 10 

Funds’ investment practices, trading costs, and market beta. This 

table reports the summary statistics for the investment prac- 

tice variables obtained from the form N-SAR, and for the dif- 

ference between fund beta and its stock holdings beta. βMKT is 

an estimate of the slope from the market model for fund re- 

turns. 1 Alternat i v e pract ices indicator equals one if the fund engages 

in at least one of the activities such as borrowing money, short- 

selling, or trading options and futures. 1 Options on equities indicator 

equals one if the fund trades options on equities. 1 Options on stock indices 

indicator equals one if the fund trades options on stock indices. 

1 Stock index f utures indicator equals one if the fund trades stock in- 

dex futures. 1 Options on stock index f utures indicator equals one if the fund 

trades options on stock index futures. 1 Borrowing indicator equals 

one if the fund borrows money. 1 Short−sel l ing indicator equals one if 

the fund engages in short-selling. 1 βMKT 
f und 

>βMKT 
f und port f olio 

indicator equals 

one if the difference between the fund beta and its stock holdings 

beta is larger than 0.05. 

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

Full Sample βMKT > 1 

Mean N Mean N 

1 Alternat i v e pract ices 0.29 20,717 0.28 11,203 

1 Options on equities 0.08 20,716 0.07 11,203 

1 Options on stock indices 0.02 20,717 0.01 11,203 

1 Stock index f utures 0.13 20,717 0.13 11,203 

1 Options on stock index f utures 0.00 20,717 0.00 11,203 

1 Borrowing 0.09 20,717 0.10 11,203 

1 Short−sel l ing 0.04 20,703 0.02 11,197 

1 βMKT 
f und 

>βMKT 
f und port f olio 

0.22 58,103 0.26 31,527 

Table 11 

Relation between fund investment practices and market beta. This table

cators for the engagement in alternative investment practices for funds

from the market model for fund returns. 1 Alternat i v e pract ices indicator equa

as borrowing money, short-selling, or trading options and futures. Nu

practices employed by the fund. 1 Options on equities indicator equals one if

tor equals one if the fund trades options on stock indices. 1 Stock index f utu

1 Options on stock index f utures indicator equals one if the fund trades options on

borrows money. 1 Short−sel l ing indicator equals one if the fund engages in

ence between the fund beta and its stock holdings beta is larger than 

1% levels, respectively. Standard errors double-clustered by fund family

y = βMKT 

(1) (2) (3) 

1 Alternat i v e pract ices -0.01 ∗∗

(0.00) 

Number of Alternat i v e Pract ices -0.01 ∗∗

(0.00) 

1 βMKT 
f und 

>βMKT 
f und port f olio 

0.03 ∗∗∗

(0.01) 

1 Options on equities 0

(0

1 Options on stock indices 

1 Stock index f utures 

1 Options on stock index f utures 

1 Borrowing 

1 Short−sel l ing 

Observations 11,163 11,163 31,503 11

R-squared 0.41 0.41 0.34 0

Control variables Yes Yes Yes Y

Fund family fixed effects Yes Yes Yes Y

Month fixed effects Yes Yes Yes Y
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management costs), it could be affected by how funds ob- 

tain leverage. Importantly, we do not need to assume a 

priori which investment practices are more expensive than 

others. For example, it is unclear whether trading deriva- 

tives is more expensive than trading high-beta stocks. If 

any differences in fund management costs between invest- 

ment practices drive the effect of beta on fees, this would 

suggest an additional supply-side effect beyond our base- 

line demand-driven effect. 

We estimate our main specification adding interactions 

of fund beta with variables that capture the usage of al- 

ternative investment practices from Table 10 . We also add 

an extra variable Number of Alternative Practices which cap- 

tures the number of alternative investment practices em- 

ployed by the fund. A significant coefficient on the interac- 

tions would suggest that the beta-fee relation varies across 

funds with different investment practices, in support of 

supply-side effects. The results in Table 12 show that the 

relation between beta and fees does not depend on fund 

investment practices. The coefficient on beta itself is posi- 

tive and significant, in line with the baseline effect. How- 

ever, the coefficients on all the interactions are economi- 

cally small and statistically insignificant. These results sug- 

gest that the relation between betas and fees is primarily 

shaped by investors’ demand for leverage rather than by 

supply-side effects. 
 reports the results from regressing fund market betas on indi- 

 with betas greater than one. βMKT is an estimate of the slope 

ls one if the fund engages in at least one of the activities such 

mber of Alternat i v e Pract ices is the total number of alternative 

the fund trades options on equities. 1 Options on stock indices indica- 

res indicator equals one if the fund trades stock index futures. 

stock index futures. 1 Borrowing indicator equals one if the fund 

 short-selling. 1 βMKT 
f und 

>βMKT 
f und port f olio 

indicator equals one if the differ- 

0.05. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 

 and month are in parentheses. 

(4) (5) (6) (7) (8) (9) 

.00 

.00) 

0.02 

(0.02) 

-0.02 ∗∗∗

(0.01) 

-0.06 ∗∗∗

(0.02) 

-0.01 

(0.01) 

0.01 

(0.01) 

,163 11,163 11,163 11,163 11,163 11,157 

.41 0.41 0.41 0.41 0.41 0.41 

es Yes Yes Yes Yes Yes 

es Yes Yes Yes Yes Yes 

es Yes Yes Yes Yes Yes 
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Table 12 

Relation between fund market beta, fund fees, and funds’ investment prac- 

tices. This table reports the results from regressing fund fees on fund market 

betas and their interactions with measures of engagement in alternative in- 

vestment practices for funds with betas greater than one. Fee is the sum of 

the fund annual expense ratio and one-seventh of the sum of the front load 

and the back load. βMKT is an estimate of the slope from the market model 

for fund returns. 1 Alternat i v e pract ices indicator equals one if the fund engages in at 

least one of the activities such as borrowing money, short-selling, or trading 

options and futures. Number of Alternat i v e Pract ices is the total number of al- 

ternative practices employed by the fund. 1 βMKT 
f und 

>βMKT 
f und port f olio 

indicator equals one 

if the difference between the fund beta and its stock holdings beta is larger 

than 0.05. ∗ , ∗∗ , and ∗∗∗ denote statistical significance at 10%, 5%, and 1% levels, 

respectively. Standard errors double-clustered by fund family and month are 

in parentheses. 

y = Fee (1) (2) (3) 

βMKT 0.42 ∗∗∗ 0.41 ∗∗∗ 0.30 ∗∗∗

(0.08) (0.08) (0.06) 

βMKT × 1 Alternat i v e pract ices -0.11 

(0.09) 

1 Alternat i v e pract ices 0.12 

(0.11) 

βMKT × Number of Alternat i v e Pract ices -0.06 

(0.07) 

Number of Alternat i v e Pract ices 0.07 

(0.08) 

βMKT × 1 βMKT 
f und 

>βMKT 
f und port f olio 

-0.04 

(0.05) 

1 βMKT 
f und 

>βMKT 
f und port f olio 

0.05 

(0.06) 

Observations 11,163 11,163 31,503 

R-squared 0.80 0.80 0.73 

Control variables Yes Yes Yes 

Fund family fixed effects Yes Yes Yes 

Month fixed effects Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2. Do fund investors overpay for leverage? 

We complete the picture by evaluating the total costs

of leverage for high-beta fund investors. If these costs

are comparable to the costs of alternative leverage strate-

gies, then high-beta funds supply leverage at a competi-

tive price, which makes them attractive for risk-seeking in-

vestors. These alternatives include investing in specialized

leveraged ETFs or borrowing and investing in market index

funds or ETFs. On the other hand, if the costs are exces-

sive due to either very high fees or very low gross perfor-

mance, investors would be better off by obtaining leverage

through others means. 

We first develop a simple analytical formula to calcu-

late the implied costs based on our estimates. In partic-

ular, the estimate of the coefficient on beta from the re-

gression of fees on beta can serve as an estimate of the

cost of leverage for fund investors that arises from paying

higher fees for high-beta funds. On top of the higher fees

comes the extra cost in form of lower risk-adjusted per-

formance of higher-beta funds. To see this, consider an in-

vestor who seeks to make a leveraged investment. Assume

the cost of leverage to be R l . If the investor seeks to attain

beta ˆ β > 1 , she can borrow and make a leveraged invest-

ment in the market index fund with a beta of one. If the

index fund charges a fee f β=1 and has an expected gross

return of R β=1 , the expected net return on the investor’s
126 
portfolio is 

R borrow 

= 

ˆ βR β=1 − f β=1 − ( ̂  β − 1) R l . (10) 

If the investor instead buys a mutual fund with beta ˆ β , 

fee f 
β= ̂ β

, and expected gross return R 
β= ̂ β

, her expected net 

return is: 

R high beta = R 

β= ̂ β
− f 

β= ̂ β
= α + 

ˆ βR β=1 − f 
β= ̂ β

, (11) 

where α is the fund’s market-adjusted performance. By 

equating the returns between the alternatives, we can re- 

cover the implied cost of leverage R l . If R borrow 

= R high beta , 

we have: 

R l = 

f 
β= ̂ β

− f β=1 

ˆ β − 1 

− α

ˆ β − 1 

. (12) 

The implied cost of leverage consists of two parts: 

higher fees per unit of beta and the difference in perfor- 

mance per unit of beta. The first part can be estimated us- 

ing our regression of fees on beta ( Table 2 ). In particular, 

the estimate of the coefficient on beta ( λ) is the slope of 

the linear relationship between beta and fees when other 

determinants of fees are held fixed. Alternatively, we can 

examine the differences in fees between high- and low- 

beta fund portfolios ( Table 8 ) per unit of beta. 

We combine these estimates with the differences in 

performance to provide “back-of-the-envelope” estimates 

of the total cost of leverage from investing in high-beta 
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funds, and compare our results to other studies. In terms

of fees, our baseline regression estimate shows an increase

of 32 basis points when beta increases by one (i.e., per

one unit of leverage). The portfolio sorts in Panel A of

Table 8 show an increase of 27 basis points in fees when

beta increases by 0.43, from 1.03 (quintile (1)) to 1.46

(quintile (5)). This implies a fee of 63 basis points for one

unit of leverage ( 27 / 0 . 43 ). The combination of these es-

timates suggests an extra fee of 32–63 basis points per

year for an extra unit of leverage. 34 The difference in

gross alphas between the bottom and top beta quintiles

amounts to 47 basis points, suggesting a performance loss

of 109 basis points per year when beta is increased by one

( 47 / 0 . 43 ). Our results on investment practices in the pre-

vious section suggest that this loss mostly comes from in-

vesting in high-beta stocks. Combining the extra fees with

the performance loss puts the total cost of leverage in the

range of 141–172 basis points per year. 

We compare this estimate to the alternative of in-

vesting in specialized leveraged ETFs. The performance

loss for leveraged ETFs is smaller by half, being equal to

only 53 basis points per year as established by Lu and

Qin (2021) . 35 Providing leverage through investing in high-

beta stocks thus results in a larger performance drop rel-

ative to derivatives-based strategies as employed by lever-

aged ETFs. At the same time, leveraged ETFs charge much

higher expense ratios per unit of leverage, ranging from

95 basis points ( Frazzini and Pedersen, 2022 ) to 127 basis

points ( Lu and Qin, 2021 ). Compared to these benchmarks,

the fee of 32–63 basis points per unit of leverage charged

by high-beta funds is significantly smaller. The “all-in cost”

of leverage for high-beta fund investors is therefore com-

parable to leveraged ETFs, which experience a lower per-

formance drop but charge higher fees. 

The total leverage cost of 141–172 basis points per year

is also considerably lower than other conventional esti-

mates of borrowing costs. For example, the average inter-

bank interest rate (LIBOR) over our sample period equals

288 basis points per year, and the average AAA bond yield

equals 567 basis points per year. These rates are, however,

only available to large financial institutions or low-risk cor-

porations. Retail investors have to pay much higher mar-

gin rates when obtaining leverage from their brokers. Even

in the recent extremely low interest rate environment, the

margin rates offered by major retail brokerages are in the

range of 50 0–80 0 basis points per year. 36 Therefore, invest-

ing in high-beta funds for obtaining leverage appears to be

attractive for many investors when compared to the alter-
34 In line with the baseline estimates, we mostly obtain regression- 

based cost estimates in the range of 32–75 basis points per year through- 

out the paper, depending on time period and investor type. In our addi- 

tional robustness checks, we estimate the main specification every 5 years 

between 1995 and 2016, and find that the coefficients mostly remain in 

the same range (see Online Appendix Table B13). 
35 Lu and Qin (2021) calculate the performance loss as a difference in 

performance between leveraged ETFs and index ETFs. 
36 For example, the margin rate equals: 5% at Robinhood, 6.83% at Fi- 

delity, 6.83% at Charles Schwab, 7% at Vanguard, and 7.75% at TD Amer- 

itrade. These rates are collected in January 2021 from the websites of 

these companies, assuming a margin loan of $10 0,0 0 0. The rates are 

higher for smaller loans. 
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native of levering up by borrowing money and investing in 

the market portfolio. 

6. Conclusion 

In this paper, we examine the role of investors’ lever- 

age demand in the determination of asset management 

fees. If investors face borrowing constraints and are limited 

in making leveraged investments on their own, they seek 

for managers to obtain the desired leveraged returns. As a 

consequence, asset managers can charge fees for the provi- 

sion of leverage, and this channel produces an asymmetric 

relation between beta and fees which varies with the tight- 

ness of leverage constraints. The empirical evidence from 

the U.S. equity mutual funds provides strong support for 

our hypotheses: fees vary across funds, investors, and mar- 

ket conditions in a manner consistent with the leverage- 

based explanation. 

Our results shed light on the well-known poor perfor- 

mance of asset managers who charge fees that are signifi- 

cantly higher than the managers’ risk-adjusted returns. We 

propose that high-beta funds provide an additional service 

to their borrowing-constrained investors. The investors can 

lever up their portfolios through the asset managers and 

pay fees for the embedded leverage irrespective of the 

fund performance. Consequently, fund gross alpha may not 

fully capture the full range of services provided by asset 

managers. Many high-beta funds appear as “underperform- 

ing” net-of-fees while their investors can actually improve 

their welfare by gaining access to leverage. Our estimates 

of the total cost of leverage underline this notion, suggest- 

ing that high-beta fund investors obtain access to embed- 

ded leverage at a competitive price. 

Supplementary material 

Supplementary material associated with this article can 

be found, in the online version, at doi: 10.1016/j.jfineco. 

2022.04.002 . 
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