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Investment AUM fee costs: evaluating a simple formula

Joseph Levine'

1 Introduction

How much do financial management fees cost investors? This article studies fees
charged annually as a percentage of Assets Under Management (AUM)?. Investors
pay AUM fees on trillions of invested dollars each year, paying for products and ser-
vices such as fund management and financial advice. For example, an investor who is
charged a 1% AUM fee on a $100,000 investment portfolio would pay $1,000 in fees for
the year’. Many investors pay both fund management and advisory AUM fees.

AUM fees can compound over time to large costs, especially if the product or ser-
vice being paid for provides no compensating benefit. This article certainly does not
claim investment management never has value. Rather, its value is often uncertain,
and thus it pays to consider what happens when management provides no benefit to
offset its costs. In these cases, cumulative fee costs can have a large impact on invest-
ment outcomes. Despite this, many investors have trouble estimating how investment
fees impact their portfolios.

This article asks whether a simple, approximate linear formula for AUM fee costs
is useful. The formula states that

an investment paying an annual fee of €% of AUM over N years loses almost Ne%
of its value, compared to an investment with the same returns paying no fee.

The article is organized as follows. After an introduction to AUM fees, the formula
is first explained intuitively and derived analytically. Its error behaviour is then in-
vestigated analytically and numerically. The fee cost and error formulas studied here
apply broadly, as they are independent of investment return size and sequence. The
article concludes with a discussion of the formula’s uses and limitations.

2 Overview of annual AUM fees

AUM fees can compound to costs much larger than suggested by their annual rates®.
Figure 1 illustrates this with historical financial data. John Bogle of Vanguard pop-
ularized this surprising fact as the “Cost Matters Hypothesis” [1, 2], a message later
amplified by William Sharpe [3], Charles Ellis [4] and others.

!Joseph Levine (jh1@alumni.caltech.edu) is a technologist in Los Angeles, CA.

2QOther fee types of course exist in the industry.

3Sometimes, fees are charged pro-rata periodically through the year, to reflect changing portfolios.
“Fees commonly range from roughly 0.01% to 1% of AUM per year, in order of magnitude [12, 13].
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Figure 1: Small annual AUM fees compound over time to large losses, in the absence
of compensating benefit. Simulated growth of $100,000 invested from 1993 - 2022 in
(a) S&P 500 or (b) 10-year US Treasury portfolios, paying either no fee (black) or an
annual 1% AUM fee (red). Historical return data is from the public repository kindly
provided by Professor Aswath Damodaran at NYU [5]. After 30 years, the fee paying
portfolios in both investments lose about 26% compared to their no-fee counterparts.

Understanding AUM fee costs is important since evidence shows the benefits from
financial management can be uncertain, while the fees charged are typically not. The-
oretical work by William Sharpe [6] argued that actively managed investment funds
must underperform passive investments on average due to their higher fees. Studying
cumulative fee effects can help quantify how this underperformance accumulates over
time. Empirical work also suggests that investment products with very similar styles
and performances can sustainably charge very different fees, implying that the higher
cost of some financial products and services provides no compensating value. Why
investors continue to pay different prices for similar products and services remains an
important question, studied using terms such as “fee puzzle” [7, 8, 9] and “dominated
products” [10, 11].

Many investors have trouble quickly estimating how much a fee costs their specific
portfolio, as most studies and digital tools estimate fee impacts computationally. A
simple “back of the envelope” approximation for cumulative fee losses could make
the important concepts of the Cost Matters Hypothesis more broadly accessible.

3 Model definition and intuition

This article models fee impacts by imagining two portfolios with identical returns.
For an example, consider the situation shown in Figure 1A. One portfolio pays no fee
(black) and its counterpart (red) has the same returns but also pays an annual AUM
fee €%. The identical returns assumption models the possibility that the management
paid for by fees provides no additional return. Comparing the two portfolio values



quantifies fee impact.

One can intuitively understand the article’s main approximation formula. After one
year, the fee-paying portfolio is worth €% less than its no-fee counterpart. After two
years, the fee-paying portfolio loses another €% of its value to fees, and since it started
the year already €% behind the no-fee portfolio, it ends almost 2¢% behind. Since the
losses each year are small they accumulate almost linearly for a significant period of
time. After N years, the fee-paying portfolio is almost Ne% behind the no-fee portfolio.
The red portfolios of Figure 1A and 1B pay a 1% annual fee, and after 30 years they are
almost (30 years) x (1% fee per year) = 30% behind their no-fee counterparts. The exact
loss is very close to 26%.

4 A linear formula for cumulative AUM fee costs

Proposition 1.
An investment with annual fee expense €%, compounding for N years, loses almost Ne% of its
value to fees in the absence of compensating benefit.

Consider an investment with annual return » which pays an annual fee or expense ¢
that is a percentage of AUM®. As per industry fee data, 0 < ¢ < 1. Annual compound-
ing of returns and fees for NV years multiplies the investment’s initial value by

V(r,e, N) = ((1+r)(1—-e)".
With zero fee, this expression reduces to that for compound interest:
V(r,e=0,N)=(1+7)".

We calculate the portfolio loss to fees L(r, e, N) as the percentage of the zero-fee port-

folio value that is lost to fees in the absence of any additional return:

V(r,e=0,N)—V(r,e,N)
V(r,e=0,N)

L(r,e, N) = =1—(1—-e".
Note that all dependence on the return r factors out exactly, leaving only dependence
on e and N. Thus, L(r,e, N) can be written as L(e, V), and we drop the r dependence
going forward. In practice, this means that the analysis applies to a broad range of
investment returns regardless of specific return size or sequence. This can be seen in
Figure 1A and Figure 1B, where a 1% annual AUM fee causes the same percentage
losses for two portfolios from different asset classes with very different time varying
return sequences.

Recall now that fees are small in practice. Taylor expansion in small € yields a
simple first order approximation for the loss:

Li(e, N) = Ne.

>For simplicity, we assume a constant average return. Real financial rates of return are of course
highly variable. Fees rates do not typically vary annually.
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5 How accurate is the simple formula for AUM fee costs?

How accurate is the loss approximation L, (¢, N) = Ne? We can get an intuitive sense
by plotting both the exact loss L(e, N) and the approximate loss L, (¢, V) in Figure 2.

The simple formula reflects how fees accumulate over time to large losses. While
the exact loss saturates at 100% as N becomes large or ¢ approaches 1, the simple for-
mula is a linearisation that increases without limit. With ¢ small as in practice, the
Li(e, N) = Ne formula approximates the exact loss L(e, N) over several decades of
time before the two significantly diverge.

Loss to Annual AUM Fees: — Approximate L, (¢,N) Fee Loss
Approximate vs Exact -—- Exact L(g,N) Fee Loss
(a) Fee () =0.1% (b) Fee (¢) =0.5% (c) Fee (g) = 1.0%

5% - 25% - 50% 1

4% 20% - 40% 1

3% - 15% 1 30% 1

Loss

2% - 10% 4 20% 4

1% 4 5% A 10% 4

Years

Figure 2: Approximate and exact loss to annual AUM fees over time. The linear
Li(e, N) = Ne formula (solid line) approximates the exact loss L(e, N) = 1 — (1 — ¢)V
(dashed line) through 50-year investment periods, for various fee levels € (a) - (c). The
approximation error grows as the exact loss converges towards 100%.

We can quantify the difference between the exact and approximate losses using a frac-
tional error F (¢, V), the relative error between the first order approximate loss L (¢, V)
and the exact loss L(e, N):

Li(e, N) — L(¢,N)
L(e,N)

Expanding in small € and keeping the highest order numerator and denominator terms
gives

Ei(e, N) =

Ei(e,N) = % :
Table 1 lists specific numbers that tell the same story as Figure 2. It shows specific
numerical losses (exact and approximate) from the examples in Figure 2, as well as the
relative error and its approximation E;. Even in the most extreme case of ¢ = 1%, after
a 50-year investment period the approximate L, loss differs from the exact L loss by
only 10%, a relative error of 25%. Notably, the F; expression for relative error captures

the true relative error very well over the 50-year investment period considered here.
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Fee Years Predicted Exact Error Relative Relative
Loss Loss Error Error

(Approx)

€ N L; = Ne L Li— L i By = &¢
0.1% 30 3% 2.96% 0.04% 1.46% 1.5%
0.1% 50 5% 4.88% 0.12% 2.47% 2.5%
0.5% 30 15% 13.96% 1.04% 7.44% 7.5%
0.5% 50 25% 22.17% 2.83% 12.77% 12.5%
1.0% 30 30% 26.03% 3.97% 15.25% 15%
1.0% 50 50% 39.50% 10.50% 26.58% 25%
0.1% 200 20% 18.14% 1.86% 10.28% 10%
0.5% 40 20% 18.17% 1.83% 10.08% 10%
1.0% 20 20% 18.21% 1.79% 9.83% 10%

Table 1: The L; = Ne formula approximates losses to annual AUM fees across a range
of fee levels ¢ and investment horizons N. The relative error expression E; predicts
relative errors between the approximate and true fee loss. The upper table entries show
losses and approximation errors after 30 and 50 years for the fee levels of Figure 2. The
bottom table entries show the years, for those fees, at which the L; = Ne formula’s
relative approximation error reaches ~10%. Calculated numerical values are shown
up to two decimal places.

6 Isthe simple formula for AUM fee costs useful?

Is the simple formula discussed in this article useful? The formula is a linear approxi-
mation of an annual AUM fee cost model, and it approximates how annual AUM fees
affect portfolio performance when the management being paid for provides no com-
pensating benefit. As with all approximations and models, the usefulness depends on
the use case.

The formula is very accurate when € and N are small, and it gradually becomes
a more qualitative approximation as either parameter increases. Critically, it captures
the key insight that annual fees can compound over years to large losses, in the absence
of compensating benefit. The approximate loss L; = Ne and its relative approximation
error £y = Ne/2 are related by a factor of 2, quantifying how accuracy changes with
the approximate loss. For example, if one accepts a relative approximation error of one
part in ten, the simple formula is accurate until losses reach about 20%.

The threshold approximation error of one part in ten seems reasonable for this back-
of-the-envelope heuristic. Under this condition, for an annual fee of 1% the simple



formula works well for 20 years; for an annual fee of 0.5% the simple formula works
well for 40 years (Table 1). By the time the formula’s approximation error exceeds this
threshold, sizeable investment portfolio losses of about 20% have already accumulated
and the approximation’s point has already been made.

The simple formula studied in this article thus provides a useful tool to conceptual-
ize and estimate annual AUM fee impacts. Conceptual heuristics have a long history in
finance. Examples include the Rule of 72 [14, 15] for compounding times and the Four
Percent Rule [16, 17] for safe retirement withdrawal rates. It is hoped this formula can
similarly help raise awareness of cumulative AUM fee impacts.
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