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1 Extension: Accounting for the deductibility of fees

This section examines how, in the partial equilibrium model in Section 2 of the paper (hold-
ing constant both percentage fees f and tax rates), alternative arrangements regarding the
deductibility of fees influence the incidence of the higher fees that occur under Traditional.
We examine two related questions that arose often when explaining our argument. First, does
Roth result in higher present-value government revenue in the model than Traditional simply
because under Traditional fees are paid with pretax money (i.e., implicitly tax-deductible),
whereas under Roth they are paid with after-tax money? Second, our argument assumes
that fees are paid with money from within the retirement account (“account money”). Would
our argument still hold if fees were paid with money from outside of the retirement account
(“outside money”)? We show that the lower present-value government revenue under Tradi-
tional is not solely due to the deductibility of fees, but also to the existence of additional
assets. For this reason, even if a Roth account holder manages to pay fees using outside
money and then deduct these fees as an investment expense, present-value government rev-
enue is still higher under Roth. We also show that the government can make the individual
fully responsible for fees, but doing so only shifts the burden of fees onto individuals. In
short, the additional assets under Traditional result in greater fee revenue for asset managers;
depending on the incidence of these fees, either the government or individuals or both prefer

Roth.

1.1 Background on deductibility of fees

Under the U.S. tax code, some retirement account investment costs paid using “outside
money” (i.e., money from an ordinary taxable account) are or have been tax-deductible. For
an employer paying the expenses of a plan, “ordinary and necessary” plan-related expenses
are deductible business expenses under U.S.C. 26 §162. For an individual owning an IRA,
prior to the 2017 US tax reform, fees were deductible as “miscellaneous itemized deductions”
under U.S.C. 26 §212 relating to expenses for production of income (Dold and Levine, 2011).

At the time of writing, the tax code does not explicitly discuss the treatment of IRA and
retirement plan fees, leaving the matter in the hands of the Internal Revenue Service (IRS).
The IRS has not issued detailed public guidance, but it has repeatedly upheld in private

that the payment of certain retirement account fees using outside money is not considered



a contribution to the account (and therefore it is presumably a deductible expense under
Sections 162 or 212, although the IRS has not pronounced itself on deductibility).

In recent taxpayer guidance (Private Letter Ruling 201104061), the IRS appears to make
a distinction between account-level fees and asset-level fees (without using this terminology).
Account-level fees, such as wrap fees and advisory fees, are considered akin to overhead ex-
penses, and therefore payable with outside money; whereas asset-level fees, such as brokerage
commissions, are “intrinsic to the value” of the assets and should be capitalized in the as-
set values, in essence requiring that they be paid with account money. For instance, if the
wrap fee covers brokerage commissions but does not depend on the number of trades, it is
considered an account-level fee and it becomes payable with outside money.

Importantly, the IRS has never made a distinction between Traditional and Roth IRAs
with regard to fee deductibility. In practice, however, there is a very relevant distinction.
Assume for simplicity that contribution limits are not binding, and that the tax rate at the
time of contributions is the same as the tax rate on distributions (7, = 7z = 7). Under
these assumptions, regardless of account type, one dollar of fees could be paid with outside
money, and then deducted as an expense, for a total after-tax cost of 1 — 7. An individual
paying for fees with money from a Traditional account should be indifferent about the source
of the fee payment, because one dollar of Traditional account money is worth only 1 — 7 in
after-tax terms. In contrast, an individual paying one dollar of fees from a Roth account
would prefer to use outside money because the account money is already after-tax. Under

these assumptions, paying fees with outside money is only beneficial for Roth investors.!

1.2 The sources of the revenue difference between Roth and Tradi-

tional

The above discussion of fee deductibility raises important questions. Would alternative

assumptions about the deductibility of fees shift some or all of the burden to individuals

'In reality, contributions to Traditional and Roth accounts are subject to limits. Since these limits are
set at the same nominal amount (currently $6,000) for both accounts, the Traditional limit is more likely to
be binding. If the limit is binding, the shadow cost of using Traditional account money to pay fees could be
greater than the cost of using outside money, and therefore there are taxpayers for whom it is advantageous to
pay Traditional fees with outside money regardless of deductibility considerations. Nonetheless, for taxpayers
that currently use Traditional account money to pay fees, a switch to a system in which Roth is the only
option and fees paid with outside money are deductible would create an incentive to use outside money.



(unlike in Table 2 of the paper, where all of the added fees under Traditional are borne
by the government)? In particular, if the U.S. government were to switch to a Roth-only
system, and fees were made deductible again, would part or all of the additional revenue of
Roth be offset by individuals’ increased fee deductions?

To examine these questions, we extend our results from Section 2 of the paper, obtained
under the assumption that the level of fees (f) is not affected by the amount of assets under
management. We decompose the difference in tax revenue between Traditional and Roth
into two components: (i) fee deductibility and (ii) the sheer existence of additional assets.
Assuming that all labor, retirement and investment income is taxed at the same flat rate
(1, = TR = 71 = T), a fraction 1 — 7 of the difference in tax revenue is due to the fact that
fees are implicitly deductible under Traditional and nondeductible under Roth. However,
the remainder (a fraction 7) is due to the fact that under Traditional there are more assets
and more fees are paid.

To see this, consider an individual allocating $1 of pretax income to retirement savings
at time 0. Depending on the taxation scheme, tax may be deferred or not, and therefore
the initial account balance may be 1 or 1 — 7. The account grows at a rate r, and the asset
manager charges fees proportional to the account balance at a rate f. At time 1, if the
taxation scheme is Traditional, the government takes a fraction 7 of the account balance,
and the remainder is paid out to the individual.

Panel (a) of Table 1 shows the different present value outcomes in terms of retirement
wealth, fee revenue and tax revenue under each of four account types. Because of the absence
of frictions other than fees, the present value of these three quantities must sum to the initial
contribution, i.e., to one. The four account types are obtained by combining two taxation
schemes (Roth or Traditional) and two deductibility rules (deductible or nondeductible fees,
represented as “Ded” and “NDed”). The first two accounts are Rothypeq (or simply “Roth”,
since fees in standard Roth accounts are non-deductible) and Tradpeq (or simply “Trad”, since
fees in standard Traditional accounts are effectively deductible). The other two accounts are
hypothetical. A fee-deductible Roth (Rothpeq) is a Roth account in which the individual is
able to get a deduction for fees paid. We assume that the future value of these deductions is

added to the individual’s retirement wealth.? A fee-nondeductible Traditional (Tradxpeq) is

2 Alternative assumptions (e.g., that the value of the current-period deduction is immediately added to
the account) yield the same qualitative result but with less-tractable expressions.
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a Traditional account in which the individual is taxed on the gross-of-fees balance (1 + T)T,
i.e., fees are explicitly made nondeductible.

Our goal is to understand the sources of present-value differences in fee revenue, retire-
ment wealth, and tax revenue between account types. To do this, we calculate the difference
between different account types with respect to these three quantities. The three differences
must sum to zero.

Panel (b) of Table 1 decomposes the difference between Traditional and Roth based on

the following identity:
Trad — Roth = (Rothpeq — Roth) + (Trad — Rothpeq) -

The first term (Rothpeq — Roth) is the effect of starting from a pure Roth and making fees
deductible. Doing so increases retirement wealth at the expense of the government. The
second term (Trad — Rothpeq) is the effect of switching from a fee-deductible Roth to a
Traditional. Doing so directly increases assets under management, and thus fees, this time
at the expense of both the individual and the government.

This decomposition is of practical importance because, although a fee-deductible Roth
account does not exist per se, as discussed above, individuals were able in the past to deduct
some fees paid with outside money and might be able again in the future. A fee-deductible
Roth represents the case in which individuals are able to deduct all fees. In this extreme case,
a switch from Traditional to Roth fails to realize a fraction (Rothpeq — Roth) / (Trad — Roth) =
1 — 7 of the expected improvement in tax revenue. Thus, a fraction 1 — 7 of the expected
revenue benefit of switching from Traditional to Roth is attributable to the implicit nond-
eductibility of fees under Roth, and the remainder (7) is attributable to the lower total fee
revenue, i.e., to the existence of additional assets under Traditional.

Panel (c) of Table 1 decomposes the difference between Traditional and Roth based on
a different identity:

Trad — Roth = (Tradypeqa — Roth) 4+ (Trad — Tradnpeq) -

The first term (Tradypea — Roth) is the effect of starting from Roth and switching to a
fee-nondeductible Traditional. Doing so leaves tax revenue intact, but it still increases fee
revenue by an amount 7 (1 —(1-f )T> at the expense of retirement wealth. The second
term (Trad — Tradnpeq) is the effect of going from a fee-nondeductible Traditional to a pure

Traditional. Fee revenue is unvaried, but the burden of the excess fees is transferred from



the government to the individual.

This decomposition is of policy importance because it shows that making the individual
fully responsible for fees obviously solves the government’s revenue problem, but only by
shifting the burden of fees onto individuals. Thus, if fees are deductible, individuals are
indifferent and the government prefers Roth; if fees are nondeductible, the government is

indifferent and individuals prefers Roth.

1.3 Practical importance

Above we showed that a switch to Roth combined with a deduction allowance for Roth
fees may cause individuals to start paying fees with money from outside the account. In
this scenario, individuals would capture a fraction 1 — 7 of the total fee savings from the
switch. Assuming 7 = 25%, this would amount to a three-quarters reduction in the expected
government savings. In reality, however, the extent to which individuals would be able to
take advantage of this opportunity is limited by several factors.

For IRA owners, even when fees were deductible, there were significant limits to the
deductibility of expenses incurred in the production of income under U.S.C. 26 §212. First,
miscellaneous itemized deductions were subject to a floor of 2% of adjusted gross income.
Second, they were a preference item for purposes of the alternative minimum tax. Third,
they were itemized deductions and therefore worthless for taxpayers taking the standard
deduction (Dold and Levine, 2011). Taken together, these restrictions would have prevented
a large number of IRA owners from taking deductions for Roth fees.

For participants in employer-sponsored retirement plans, there is no obvious way to cover
investment costs with outside money. Some employers already cover some of the costs, but
it is not obvious that upon a switch to Roth employers would have an incentive to do more
than they already do. According to a Deloitte study (Rosshirt et al., 2014), employers cover
roughly one-tenth of account costs, or 6 bps—a small fraction of the total.

Finally, our estimated investment costs largely consists of trading costs and expense
ratios of mutual funds and similar investment product, two types of expenses for which
using outside money is usually impractical or impossible. TRA owners might be able to
cover their explicit trading costs and advisory services with a wrap fee, which could be paid

with outside money, but they would still be have to use account money for implicit trading



costs such as bid-ask spreads, as well as for mutual fund expense ratios. Retirement plan
participants are largely invested in mutual funds and other collective investment products,

and many employers would find it difficult to cover more costs than they already do.

2 Further detail on investment fees

2.1 Additional detail on fees and costs
2.1.1 Distribution fees and complimentary advice provided with the account

Often, asset management accounts come with some level of complimentary advice. Part of
the cost of these services is financed by “distribution fees” that are charged not by the account
provider, but rather by the managers of the products available in the account. These fees are
then rebated to the account provider in the same way that salespeople receive a commission
from the manufacturer of the products they sell. For instance, in the case of mutual funds,
there are “load” fees, e.g., one-time fees paid upon purchase or redemption of shares, as
well as ongoing fees called variously “level load fees”, “service fees”, or “12b-1” fees that are
included in the ongoing expense ratio.® 12b-1 fees cover two types of expense: distribution
costs, i.e., commissions to the sales force (capped at 75 bps), and shareholder servicing costs,
e.g., cost of providing internet access to fund filings, etc. (capped at 25 bps). All these fees
are distribution fees and are rebated to the account provider.

For instance, with a 5% front load, an investor giving $100 to the broker is only investing
$95. If the fund has 12b-1 fees in addition to loads, these fees will be levied every year upon
the $95. The same fund may have multiple classes of shares. According to Morningstar’s
Glossary, “In a typical multi-class situation, the class A fund has a front-end load and either
a 0.25% distribution fee or a 0.25% service fee. Class B shares usually have a contingent
deferred sales charge and a corresponding 0.75% 12b-1 fee, plus a maximum 0.25% service
fee. [...] Class C shares customarily charge a level load with the same fee structure found in
a class B share.”

An account provider may derive revenue from explicit account fees, ongoing distribution

312b-1 fees are so called after SEC Rule 12b-1 under the Investment Company Act of 1940. FINRA
regulations from 1993 establish the caps on these fees. See SEC > Mutual Funds Fees and Expenses
(https://www.sec.gov/answers /mffees.htm).



fees like 12b-1 fees, and one-time distribution fees like loads. In the presence of explicit
account fees, investors typically have access to “no-load” funds, although no-load funds can
still charge up to 0.25% of level load fees. Overall, advisory and distribution fees (excluding
12b-1 fees, which are already included in the net expense ratio) average about 50 bps (Bogle,
2014).

2.1.2 Advisory fees charged by mutual fund managers

A mutual fund’s net expense ratio includes three types of fees. First, paperwork fees: custo-
dial fees, legal fees, record-keeping fees, etc. These fees typically cover the cost of inevitable
services provided by third parties unaffiliated with the mutual fund. Second, distribution
and service fees, discussed above. Third, asset management advisory fees, i.e., the actual

revenue of the money management company that sponsors the fund.

2.1.3 Trading costs

Trading costs include explicit commissions and implicit costs like bid-ask spreads and market
impact. Quantifying trading costs is challenging. We are not aware of any peer-reviewed,
asset-weighted estimates of trading costs for U.S. equity mutual funds, or of any estimates
(asset-weighted or equal-weighted) for bond funds. Equal-weighted estimates are useful to
discuss the average fund, but the government is interested in the average dollar invested
in a fund, because a fraction of each dollar will eventually generate tax revenue. Often,
equal-weighted estimates are driven by many inefficient small funds, whereas most of the
dollars are in a few efficient, large funds. Here we report some equal-weighted estimates for
completeness’ sake.

Livingston and Zhou (2015) estimates that equal-weighted average explicit portfolio com-
missions alone are in the order of 18 bps. Wealthfront (2016) finds a very similar number
(20 bps). The literature on implicit trading costs reports a wide range of estimates, perhaps
because of the difficulty of quantifying these costs. Wermers (2000) estimates that commis-
sions, transaction costs and cash drag due to liquidity cause a 230 bps wedge between the
average equity mutual fund’s returns and the return of the stocks they hold. Edelen et al.
(2013) estimate average total trading costs of 144 bps using a sample of over 3,000 U.S.

domestic equity funds. In this sample, implicit costs exceed the average expense ratio (119



Performance (bps)

Source Net Gross Benchmark

Berk and van Binsbergen (2015)  -12 * Investable Vanguard funds
Malkiel (2013) -64 Large cap active vs. SP500 Index
Malkiel (2013) -82 Bond funds vs. Barclays US Agg
Fama and French (2010) -100 -5 3- and 4-factor benchmarks
Wermers (2000) -100 130 Own stock holdings

Carhart (1997) -102 ok 1-, 3- and 4-factor benchmarks
Jensen (1968) -40 ~0 1-factor benchmark (CAPM)
Fama (1965) -60 +20 Market

Table 2: Estimates of average equity mutual fund underperformance. “Net” and
“Gross” refers to expenses. The definition of “expenses” is typically the expense ratio, but
in the case of Wermers (2000) it includes everything including cash drag and trading costs
(see text) — Footnotes:

[*] Underperformance with respect to the Vanguard benchmark, which charges fees of 18 bps
[**] 100 bps of expense ratio are associated with underperformance of 154 bps. Using our
asset-weighted estimate of 66bps, 102 = 154 x 66,/100.

bps).

2.2 Summary of the literature on performance of actively managed

mutual funds

Measuring mutual fund performance is difficult. First, actual performance net of the bench-
mark has a large random component, and a reliable estimate of performance requires a long
time series. Second, unlike direct estimates of fees, every benchmark-based estimate implies
and depends on an asset-pricing model. As a result, the literature on mutual fund per-
formance contains numerous estimates done using different methodologies and benchmarks,
a few of which are summarized Table 2. Some of these are in the main paper, and the
remainder are described next.

The literature begins with classics such as Fama (1965) and Jensen (1968). Both studies
show no evidence of managers predictably beating the market on a net-of-fee basis; on
average, mutual funds show a small underperformance with respect to the market benchmark.

Consistent with market efficiency, this underperformance is of the same magnitude of fees



and cash drag. More recently, Carhart (1997) compiles a mutual fund database that is
comprehensive and free of survivorship bias, and uses it to replicate the basic result that there
is no evidence of skilled or informed mutual fund managers.* Using four-factor and three-
factor benchmarks, Carhart finds that there is manager-specific persistence in performance
that is not explained by fees, but only for the worst-performing funds. He estimates that
100 bps of expense ratio are associated with a 154 bps underperformance with respect to the
market. Wermers (2000) decomposes mutual fund returns into stock-picking talent, style,
transaction costs, and expenses, concluding that mutual funds hold stocks that beat the
market by 1.3%, but the funds’ returns underperform the market by 1%. He attributes the
large discrepancy to cash drag (0.7%) and expenses and transaction costs (1.6%).

Based on a CAPM benchmark, Fama and French (2010) estimate net-of-fees underper-
formance of about 1% per year. Malkiel (2013) compares several categories of funds with
their indices, finding that active large-cap equity funds underperform the S&P 500 Index by
64 bps, and bond funds underperform the Barclay US Aggregate Bond Index by about 84
bps.

Some recent studies have focused on investable benchmarks. French (2008) estimates a
broad measure of the annual cost of active management, including not only costs faced by
individual investors but also costs faced by institutions and market-making gains by financial
intermediaries over 1980-2006. The cost of active management is 0.67% of the aggregate
value of the market, in addition to the approximately 0.10% cost of passive management.
As a passive benchmark, French uses the Vanguard Total Stock Market Index. Berk and
van Binsbergen (2015) compare active funds’ dollar returns (as opposed to percent returns)
against the relevant Vanguard benchmarks. They estimate a value weighted net alpha of -12
bps (not statistically different from zero) in addition to the fees on the Vanguard benchmark
(18 bps), implying a total cost of active money management of at least 30 bps, not including
the benchmark’s implicit trading costs, and any account-level fees for recordkeeping and

advice.

4Malkiel (1995) also addresses survivorship bias and extends the sample period of previous studies which
claimed to find persistence in returns. Carhart also addresses those studies, explaining their findings as the
result of momentum investing.
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Retirement Assets  Gov. Acct. Subsidy

Country Data  $b % De- R $b  Fees 71 $b % GDP
Year ferred

United States 2018 16,464 94% 20% 3,084 0.80% 21% 19.5 0.10%

Canada 2015 1,003 86% 15% 129 2.06% 15% 2.3 0.15%

United Kingdom 2015 950 32% 20% 41 1.45% 20% 0.7 0.02%
Netherlands 2015 108 100% 39% 41 1.41% 25% 04  0.06%

Switzerland 2015 945  100% 4.0% 38 1.29% 18% 0.4 0.06%
Australia 2015 1,797 55% 3.4% 34 1.10% 30% 0.3 0.02%
Japan 2015 112 100% 2.6% 3 1.47% 30% 0.0 0.00%

Table 3: Estimated subsidy to the asset management industry in seven countries
with the largest Traditional retirement assets. Fees are the asset-weighted average of
money market, equity and fixed-income mutual fund fees based on overall (not retirement-
only) asset allocation in that country. For each country, 7z (the tax rate on retirement
income, and therefore the fraction of Traditional assets that implicitly belong to the govern-
ment) is calculated as the average tax rate faced by a person earning the average retirement
income with no other income. 74, the corporate tax rate, is simply the top statutory tax
rate. Sources: see text.

3 International fee calibration

In Table 3, we carry out a back-of-the envelope calibration of the annual subsidy to asset
managers for the seven countries with the largest dollar amounts of tax-deferred assets (the
rows are ordered by the size in dollars of the implicit government account). As in the main

text, the subsidy is calculated as
Annual subsidy = ST . 7Lred . (1 —70) . (1)

The data covers the most recent available year as of 2019. We use data on all existing
types of tax-advantaged retirement plans and their tax treatment from the Organization
for Economic Cooperation and Development (OECD, 2015a,b), estimates of assets under
management by plan type from various sources (national statistical office and country trade
associations), average retirement income from national statistical offices, information on basic
deductions, personal tax brackets, and the corporate tax rate from country tax authorities,

and fee estimates from Morningstar (Alpert et al., 2013) and other sources.’

50ur estimate of 75 is a rough lower bound, equal to the average tax rate faced by a person earning the

11



For consistency with our U.S. estimates, we exclude defined benefit (DB) pension plans
from the calculation. With or without DB plans, the U.S. has the world’s largest retirement
assets, and therefore leads the list. However, other countries have substantial amounts of
DB retirement assets (United Kingdom, Netherlands and Japan), and omitting DB leads
to an important underestimate of the size of the implicit government account. In the case
of United Kingdom and Netherlands, this underestimate meaningfully affects the estimated
subsidy.

Each of the components of the subsidy has substantial variation across countries. For
instance, although Switzerland, Australia and Japan have significant tax-deferred assets,
the estimated subsidy is small simply because under current tax law retirement payouts
are lightly taxed. Canada has the second-largest subsidy in dollar terms ($2.3 billion) and
the largest as a fraction of GDP (0.15%), driven by the surprisingly large fees charged by
Canadian funds (2.06%).

4 Proofs and derivations

In this section, we lay out a number of proofs and derivation for sections 3, 5, and 6 of
the main text. Please note that this section is not meant to be read sequentially. Each

subsection of this section is a stand-alone derivation.

4.1 Proof of the supply-side fee equivalence result

In Section 2 of the paper we have formalized a well-known individual equivalence result
under the assumptions of constant tax rates and constant individual income across Roth
and Traditional. Here, under the same assumptions, we prove the new equivalence result
presented in Section 3 of the paper: if a linear pricing schedule is profit-maximizing for a
firm under Roth, an equivalent schedule that results in the same variable and fixed percent
fees is profit-maximizing under Traditional. The proof is general, and the result also holds

if the variable or fixed component of fees is constrained to be zero.

70
for firm j under Roth, and an equivalent schedule ®7m%¢ = ( 7K Fj) under Traditional.

Formally, define a linear pricing schedule @t — ( Fj) that is profit-maximizing

average retirement income with no other income.

12



Note that we purposefully omit the “Roth” superscript for the Roth fee schedule. K =
(1 —7&™") /(1 — 78) is the increase in saving per unit of forgone consumption under
Traditional over the same quantity under Roth. Note that in the paper we defined K =
1/ (1 — 77), while here we prove a more general result. Here, 78" is not constrained to
be zero, so that this proof also holds when there is an implicit match (defined as 7, =

(ts — Tr)/(1 — 75)) under Traditional and an equal implicit or explicit match under Roth.®

. o . . . on;
Given these definitions, we need to show that if ®7°" is optimal under Roth ( SH o
J | Roth,®Rot
on; . . - on;
0 and 57 = 0), then ®'™ is optimal under Traditional ( 5z = 0 and
i | Roth,®Roth I\ Trad,®Trad
or; . .
B—}Z = 0). If F or f, are constrained to be zero under both Roth and Tradi-
i \Trad,®Trad
. - on;
tional, then we only need to show one of these two conditions (% =0 =
J Roth,(I)ROth
o7 . . . o o .
Air ] = 0, if f, is constrained, or 7 =0 = 2 =0if F
OF; | prod oTrad OF7 | Roth,®Roth O} | Prad,@rrad

is constrained). Our proof consists of first conjecturing that the conditions hold and then

verifying that there is no contradiction. We start by assuming an equilibrium under Roth
SEoth and fee schedule @t

We assume equal individual incomes (Y774 = YEoth — Y income tax rates (717%¢ =

Roth Trad _ -Roth
779") and match rates (73, = 73;°")

with saving

across Roth and Traditional.” We also assume
that every firm j has differentiating, nonprice attributes that affect individuals’ utility, and
individuals are heterogeneous in their preferences so that a smooth change in fees will result
in a smooth change in revenue. Finally, we assume that the same firms exist under Roth and
Traditional.® Individuals’ utility is separable in consumption and firm nonprice attributes.

Next we conjecture that, under these assumptions, there is a Traditional equilibrium in

6Under Roth, 75°" is zero, so Toth = 7Loth /(1 — 7Roth) "or, equivalently, T2oth = rlioth /(1 4 7 foth).

7Assuming equal income amounts to disregarding profits, and any impact of Traditional on ag-
gregate profits.  Similarly, assuming equal income tax rates amounts to disregarding the govern-
ment’s budget constraint. Note that a weaker assumption that after-tax lifetime resources are equal
(Y +1fred) (1 — 7fred) = (Y 4 I1%°th) (1 — 7f°")) would be sufficient. This weaker condition can en-
dogenously arise in equilibrium if the larger assets under management under Traditional do not result in
more real resources spent on asset management. One such example is the no-entry equilibrium with ¢ = 0
in Section 5 in our paper.

8This is a stronger assumption than either no entry or an equal number of firms (N7 = NFfoth),

13



which
STrad =K. SRoth

C«g‘rad — Cfé%oth
ijTrad =K. F‘g VJ
f;I,TT‘CLd _ fJU vj

where the last two equations signify that firms use equivalent fee schedules as defined above,

, (2)

and every individual chooses the same firm as they would under Roth.

We begin by showing that, conditional on choosing the same firm j, if the individual
faces equivalent fee schedules under Roth and Traditional that result in the same level of
percent fees, the standard equivalence result for individuals holds regardless of their choice

of firm j. For every j:

1. The individual’s first-order condition (FOC) is the same under either system, because

under our conjecture f7 is the same and we have assumed that 7y, is the same:

gy (Coi) =0 (L4+71) (1= f)) (L4 mar)ug, ; (Chy) - (3)
Thus, if a (Cy;, C1,;)-pair satisfies the Euler equation under Roth, the same pair sat-

isfies it under Traditional.

2. The individual’s budget constraint is
Cri=AV (1 —=m) = Cos] (1= f") = F(1—=75)} (1 +7) (14 7a), (4)

which is also the same under either system. Thus, for a given Cy; ;, individual ¢ can

achieve the same C' ; ;.

3. Thus, the same consumption plan is both optimal and feasible under both systems,
and consumption under Traditional is the same as under Roth in both periods for every
individual #:

Cod™ (f5, K - Fy) = G (f7 Fy) , £ € {01}, (5)
Then, for every given firm j, the individual obtains the same utility under either system,

Trad Trad -\ __ Roth Roth - .
Ui (Co,i,j ,Clig J) = U (Co,m' ,O1; vJ) vj.

Under the assumption that the same firms exist under Roth and Traditional, then, each
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individual chooses the same firm under either system because

J* =arg max u; (Co,;;,Crij.7)
JeJ (@)

where J (i) is the subset of all firms that are actually available to individual i. Thus,

equivalent fee schedules yield the same equilibrium market shares under either system:
a; " (f) K Fy) = a7 (£ ) 95 (6)
Finally, we verify that charging the same percent fees is optimal, i.e., that under our

initial conjecture the firm’s first-order conditions are still satisfied. We begin by examining

the firm’s FOC for the variable component of fees:

Om; y 0g e 0S;

Note that all three terms under Traditional are proportlonal by a factor K to their Roth

equivalents:

STrad Trad __ =K. SRoth Roth

1. Under our initial conjecture (2), q qj

_ Oqgj

9g;
2. By Eq. (0), gp¢| =gk

W , and thus our conjecture (2) implies
Roth
an

afr

J

v oth] 94
= K- [Fj—i_(fj _C)Sthh] afjv

Trad J

[ 4 (17 - ) ST

Roth

3. By the individual-level equivalence result (5), if Roth and Traditional feature identical

consumption for every pair of equivalent fee schedules, then the response of time-0
80077,,] 80071,]

L = L . Since
6fj Trad afj Rath)

a $1 change in consumption causes an opposite change in saving, and since, by the

consumption to a change in variable fees is the same (

definition of K, this change is K times larger under Traditional than under Roth, then

the response of saving to a change in variable fees is K times larger under Traditional

than under Roth asi;j =K. 631';] )
( fF | rrad of; Roth)

These statements imply that if the variable fee component f; under Roth is optimal (2n 577 o
Roth,®Rot

= K x

0), then the same variable fee under Traditional is also optimal (2% a7
Trad,®Trad

Om =

afv Roth,CI)ROth O> ’

Analogous reasoning shows the optimality of FjTT“d = K - F;. The firms’ FOC for the
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fixed component of fees,

on; 0q; 0S;
—L =g+ |+ (f—c)S;| =L+ (fP—c) =L .q =0, 8
aFj q; [ J (fJ ) J} @FJ (f] ) aF} qj ( )
has three terms, and it is easy to show that all three terms are the same under Roth and
Traditional:
1. Equation (6) directly implies q;f”“ad = q]ROth.
. . . 0q; _ 1 9q; . .
2. By the chain rule, (6) also implies oF; ey = K oF; ot Then, (2) implies
[FTrad 4 (fv _ C) STrad} % _ [F 4 (f'v _ C) SRoth} %
. . . = [F; , ; )
! ’ ! aﬂ Trad ’ ’ af?] Roth
. . . 800,1‘,]' 1 80071-,]- .
3. By the chain rule, (5) implies B8 |y = K O | pn However, since the effect
of forgoing consumption on AUM is K times larger under Traditional, 885;;’7 =
J \Trad
L1 05 _ 08,
K% %, Roth 2T |Roth’
So, finally, if aa% oth proth 0, then ‘g—;; Trad,@Tred = 0, and the same fee structure is profit-

maximizing.

As should be clear from the above proof, this result does not rely on the two-part fee
structure we assumed. If the fixed component of fees F} is set to zero (i.e., if firms are forced
to charge only variable fees), Eq. (7) is unaffected (because F"** = K - F; = 0 is still true)
and Eq. (8) no longer applies. Similarly, if the variable component of fees is forced to be

zero, Eq. (8) is unaffected and Eq. (7) no longer applies.

4.2 Equilibrium fees with Salop and log utility

In this section we derive the expression for fees shown in Section 5.2 of the paper, where
we do not yet impose (i) that the aggregate profits received by individuals (IT) are equal to
aggregate firm profits or (ii) that taxes balance the government’s budget. As discussed in
Section 5.1 of the paper, we assume that individuals are uniformly distributed over a circle
of circumference 1 and the N firms are evenly distributed around the circle. This subsection
closely follows the solution of Salop (1979) and Tirole (1988, Ch. 7).

In this setting, there exists a symmetric equilibrium such that all firms charge the same
fees, i.e., F; = F and f} = f* Vj € {1, 2,... N}. The equilibrium fee structure (F, f*) is
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such that no firm has an incentive to switch to a different structure given that every other
firm is also charging fees with the same structure (F, fv).

Consider the situation of the marginal investor ¢ living between firms 7 and 7 + 1 who
is indifferent between the two firms. For this marginal investor, the distance from the two

adjacent firms is such that
In COJ‘J‘ + 0ln Cl,i,j - In di,j =1In CO,i,j—‘rl + 0ln Cl,i,j-f—l - In di,j+17 (9)

where C}; ; is ¢’s time-t consumption conditional on choosing firm j.

Demand: q; = 2 - d; ;

- [ ° o o
FII'I’I’I]—l F1rm] Indifferent F1rm]+1
Fees (F, f) Fees (F, f;) mdividual 7 Fees (F, f)

Figure 1: Geometric intuition for the calculation of firm-level demand.

Firm 5 chooses (FJ, f;’) taking all other firms’ fees as given, and therefore (Fj+1, I +1) is
simply the equilibrium fee structure, (F, f”) . Moreover, since the distance between firms is

1/N, the distance of the investor from firm j + 1 is

1
dij1 = djjr1 — dig = 55 — diy. (10)
Thus, (9) simplifies
1
CO,i,j -+ 0ln Cl,i,j - In d@j =1In CO,i + 0ln Cl,i - In (N — di,j) . (11)

Finally, as shown in Figure 1, the demand faced by firm j is equal to twice the number of
individuals living between the firm and the indifferent individual, because there are individ-
uals living to the left and to the right of the firm. Thus, solving (11) for d; ;, we obtain the

equilibrium demand function faced by firm j:

~ 1 S5
2 C - Coii\7 (Crii\7
— L = — — h . = it . b . 12

2d; ; N1+ G where C; ( Cos ) < Crs > (12)

J

4;

The optimal level of fees is found by deriving the first-order conditions of the firm’s objective

17



function with respect to F; and f;.

or v 8(] v 08,

an—S qJ [Fj+(fj_C)Sj}'af}—i_(j_c)'af]z;'%':o' (13>
o, . dg; .. . 0S,
or, G+ [+ (=S g+ (F—e) g0 =0 (14)

To solve, we impose a symmetric equilibrium in which F; = F and f} = f* (and ¢; = 1/N).
We examine the general case with fixed and variable fees, and the two special cases with

only fixed or only variable fees.

4.2.1 General case: F, f" >0

This is the main case examined in Section 5.2 of the paper. Solving (13) and (14) requires

first finding an explicit expression for S;. Maximizing utility with respect to Cj gives

maxU =InCy; +6InCy; — vInd,

Co

subject to the individual’s intertemporal budget constraint
Coi={(Y+I) (1 —7) = Coll (1= f}) = F(1—7s)} (L+7)(L+7u), (15
and defining Y = (Y +1I) (1 — 1) / (1 — 75) (“saveable” lifetime resources), so that

Cri={ [T (1=79) = Coa| (1= 1) = B (1 =) } (1 1) (14 7).
the F.O.C. implies

F

C = —

=) - 2 1)

146
Then, note that by definition,
(Y +1I) (1 — 71) — Co,

Si:
1—7’5

so that
5 -m 1 F 5 - 1 F
s — 0 (v4m o Yy L 16
e S I A By T oy LA By R gy TR

Thus, saving is a convex combination of lifetime resources and total fixed fees (grossed

up for variable fees). This second term means that a fraction 1/(1 + §) of fixed costs F
gets financed by giving up time-0 consumption and therefore added here. The remainder is

financed by giving up time-1 consumption.
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Next we assume, as in the main text, that firms take into account the fact that if they
raise their fees, people save less. We impose a symmetric equilibrium as discussed above so
that ¢; = 1/N, S; 2 S, F; 2 F, I3 2 fv. Cpiy = Cyy for all 4, j,t. We now find an explicit
expression for all the implicit terms of Eqs. (13) and (14).

Equation (16) implies (switching from ¢ to j subscripts to indicate that this is now the

firm’s perspective)

0, 1 F 4 1 F )
Off 140 (1—yo) 1406 (1—f)
2s; 1 1o 1 1 18)
OF; 146 1—fy 146 1—fv
Moreover, Eq. (12) together with (16) implies
off 2N Y (1 — - F/f/)
% «w_1 1 1+9 (20)
OF} 2N Y 7(1—f”—F/3~/>
We now substitute expressions (17)—(20) into (13) and (14), and solve to obtain
f=c (21)
Fe 2 gy mi T (22)
1429490 ¢ 1—75

Note that N does not appear in these expressions. This is a consequence of our logarithmic
utility assumption, and it is discussed in footnote 38 of the paper. Fixed cost ¢ also does
not appear in these expressions, as ¢ only affects the entry decision but does not appear in

the firm’s first-order condition.

4.2.2 Only fixed fees (F' >0, f*=0)

In this case, (14) becomes the only optimality condition and simplifies to:

(971']‘ o 8qj 83] -
aFj—QJ‘i‘(FJ cSj) oF, CaFj q; =0. (23)
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Solving, we obtain

146
_ —Qﬁ;ilﬁ (Y +10) 1:2 (24)
4.2.3 Only variable fees (F' =0, f* > 0)
In this case, (13) becomes the only optimality condition and simplifies to:
22;:sj-qj+(f;—c)sj-g—§j+(f;—c)-g—%-qj:o. (25)
Solving, we obtain
) (26)

4.3 Aggregate AUM, consumption, saving, and profits

We now show that, as discussed in Section 5.3 of the main text, Traditional has higher AUM
and higher profits than Roth. Since Cy;, Ci;, and S; are the same for all individuals, the
corresponding aggregate values (Cy = fol Coudi, Cy = fol Cidi, S = fol S;di) are equal to

the individual values. Solving yields

=— (Y +II) (1 - 2
Co= s VD (7). "
Cl:m(y+n)(1_TL)(l_C)(1+T)(1+TM): (28)
2W’+—5 1 — TL
= — (Y +1I . 2
S' 1 +‘5‘+’21/( + ) 1 — Ts ( 9>
Moreover, (29) implies
STrad YTrad + Hde 1
GRoth 'y Roth T [IReth 1 — 7 Roth (30)

We now impose that profits received by individuals are equal to aggregate firm profits
(Il = >_;m;). Combining Egs. (21)—(29) and solving yields equations for aggregate fees,

profits, and saving:

b=V =tsmsm 1 1= (31)
2 l—c 1-—71
Y — 6N
H:Zﬂj:F—ng:l_ = (1_6)1_TL—K (32)
j T+6+27 1—7g



_ (27 4+0) (Y — ¢N)
S_(1+5+27)1:—:i—2'y(1—c)' (33)

It is easy to see from (31)—(33) that Traditional has higher assets under management,
higher total variable fees (fV-S), a higher fixed fee, and higher profits than Roth. Note that,
if (1 —7drad)/(1 — 7l red) =1 and 7% = 0, for given N this result holds as long as 770~

0, and it does not depend on an assumption that 7774 = rfth,

4.4 Tax policy

We now close the model by assuming that the government is subject to budget constraints and
derive closed-form expressions for tax rates under Roth and Traditional. These expressions
show, as discussed in Section 5.3 of the main text, that taxes under Traditional are higher
than taxes under Roth.

The government spends an exogenously given amount G. To satisfy its time-0 budget
constraint, the government borrows an amount B at the market interest rate r to cover its
deficit, so that

B=G+S 15— (Y +1I)7. (34)

To satisfy its time-1 budget constraint, the government taxes retirement income at a rate

TR-

Bl+r)=[S(1—-/f")—=F](1+r)7g, (35)

where Y and F' are the equilibrium values. Putting these together yields the government’s

single (intertemporal) budget constraint:
G:(Y+H)TL—(F/S+fU)'(TR'S)—S<TS—TR>, (36)

where G is government expenditure and the right-hand side is the present value of tax
revenue.

Assuming for simplicity 777 = 0 (i.e., 727 = 7I7%?) and using the equations for
optimal fees (21) and (22), optimal saving (33), and the expression for aggregate profits
(32), we obtain:

LRoth _ (G/Y)(1+0+2cy)
L (1+6+27)(1=N-¢/Y)=2(1-c)y-G/Y

(37)
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rrad . (G/Y)(1+ 0+ 2¢y)
L d_[1+(5(1—c)](1—N-¢/Y) (38)
Roth>.9

Thus, for a given N, Traditional always results in a higher tax rate (777 > 7

4.5 N and L with endogenous entry

Next, we allow for entry as discussed in Section 5.4 of the paper and solve for the new
equilibrium with endogenous number of firms N. We assume that N can be noninteger, and
therefore firms enter the market until equilibrium profits 7; equal zero for all firms ;. Since
7; is the same for all firms j, we can set Eq. (32) to zero and solve for N, obtaining
Y (- 1-7
o 1+6+2y 1—79
The share of employment in the asset management industry (L) is found by substituting
(39) and (33) into the definition of labor supply L:
cS+oN  cd+2y 1-1

(39)

L= = : . 40
Y 140427 1—r1g (40)
Continuing to assume 777% = 0, and substituting (39) into (38), we obtain!!
Ta ra 65 + 27 O
rired — T d:G/Y<1+—1+5(1_C)>>G/Y:7‘fth. (41)

Note that since tax rates do not depend on ¢, total expenditure within each system on the
fixed costs of asset management = ¢ - N are independent of the size of the fixed cost ¢,

because an increase in ¢ causes an offsetting decrease in N.

4.5.1 Entry and cost structure

Here we examine how different cost structures affect fees and entry in equilibrium. Our
results so far allow for both variable and fixed costs. A fixed-cost-only scenario is simply

obtained by setting ¢ = 0. Examining a variable-cost-only scenario is more complex.

9Technically, this requires that ¥ — ¢N — G > 0, i.e., that exogenous claims on total resources leave
enough resources for consumption to be positive.

10Requiring N to be integer can lead to a situation in which N firms make positive profits, and N + 1
firms make negative profits. This possibility, which could have important consequences if N were small, is
analyzed by Mankiw and Whinston (1986).

HNote that the constraint TLde < 100% implies a limit on the public expenditure share of output G/y
that is tighter than Roth. The higher ~, the higher the fees individuals are willing to pay, the larger the
government’s transfer to asset managers, and the fewer resources available for public expenditure.
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e One approach is to let ¢ — 0. In this case, it is clear from Eq. (39) that the total
resources devoted to asset management fixed cost, ¢V, are constant. As ¢ vanishes,
the number of firms approaches infinity while profits remain zero. Fees remain the
same throughout because, as discussed in Section 4.2.1, they do not depend on ¢ or

(because of our logarithmic specification) on N.

e A second approach is to set ¢ = 0. In this case, the equilibrium fee structure described

12 The reason is that,

by Egs. (13) and (14) leads to positive equilibrium profits.
once again, fees do not depend on N. Entry does not eliminate firm profitability, and
continued firm profitability continues to induce entry. Individual firm profits vanish as

the number of firms goes to infinity, but aggregate profits remain positive.

e A third approach is to set ¢ = 0 and enforce zero profits, then deduce the fee structure

from Eq. (13) together with the zero-profit condition, which yields
F=0and f"=c, (42)

if variable fees are permitted, and otherwise

Feg— dc Yl—TL

d f*=0. 4
1+6—c 1—Tsan / 0 (43)

Table 4 summarizes all relevant combinations of fee structure (based on the analysis of

Section 4.2) and cost structure (based on the analysis in this section).

4.6 Proof that JII/ON <0, 0S/ON < 0 and 0F /0N < 0 for given N

Here we formally show that aggregate profits, fixed fees, and AUM are all decreasing in the
number of firms. For Traditional, the proof is trivial. Eqs. (31)-(33) above are of the form
a — bN because tax rates simplify out. For Roth,

e JII/ON < 0: substituting 7, = G/ (Y +1I) and 7 = 0 in Eq. (32), we obtain

Y — ¢N . 2
__Y-¢ Y with K= — 1 (1-¢) e (0,1) (44)
1_K(1_Y_+H) 14+2v+46
and further simplified to 3
H:(Y_G”{_QZ)N, (45)
1-K

12 similar outcome is shown in Section 5 of Mankiw and Whinston (1986).
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Fees

Costs Both fixed and Fixed only Variable only
variable (f*=0) (F=0)
Both fixed and 1. Main result: 2. f*<ec Too 3. f'>c.
variable f?=rc. Too many firms due  Undersaving vs.
many firms due to oversaving  business stealing.
to business and business Uncertain result.
stealing. stealing.

Fixed only (¢ = 0) 4. f* =c=0. 5. f*=¢=0. 6. f > c. Special
Special case of Special case of  case of #3.
1. 1.
Variable only, letting ¢ — 07: same as cases #1-6 above.
Variable only, setting ¢ = 0 and...

...allowing 7. fY =cand 8. fV<e, 9. fY > c. Special
equilibrium fees, F > 0. Special special case of  case of #3.
positive profits case of #1. #2.

(I > 0)

...setting fees to 10. fU =c, 11. fv<e, FF' 12, f¥ = c. Special
enforce zero profits F=0. from eq. (43).  case of #1.

(I = 0)

Table 4: Equilibrium fees under different assumptions for cost and fee structures.

a decreasing function of V.

e JF/ON < 0 follows by observing that
[=F—¢N

and thus - .
FoTl4oN = (Y—G;)K[;Kng

e 0S/ON < 0 follows trivially as F' and S are proportional.

To build intuition for these results, begin by considering the case in which profits received by
individuals (IT) are independent of aggregate firm profits. As N increases, firms charge each
customer the same fixed fees (F'), but the market share of each firm shrinks, so firm-level
profits become lower, while new entrants still make positive profits. Aggregate profits shrink

too because aggregate revenues remain the same, while aggregate fixed costs rise due to the
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increase in the number of firms. When we require profit passthrough (IT = Zjvzl

), an
increase in N further reduce individuals’ resources by reducing aggregate profits; in turn,

individuals save less and are charged lower fixed fees.

4.7 Derivation of the planner’s simplified objective function

Here we derive the simplified planner objective function discussed in Section 6.1 of the main
text. The planner maximizes
U= max /1 In C()’Z' + 0ln Clﬂ' - In di,j di. (46)
{Co,:}:{C1,:}.N J
Note that it is optimal for the planner to give equal consumption to all individuals (Cy,; = Cy
and C},; = C}) because the utility function is concave and separable in its arguments. Then,
using the assumption that the NV firms are located equidistantly along the circle, the planner’s

objective function simplifies to

1/(2N)
U:maxln00+5ln01—'y-2N/ Ini di, (47)
Co,N 0
or
U:glajsfcln00+5ln01—I—vlnN—’y(l—l—ln2). (48)
0,

4.8 Planner solution

We now solve the planner’s optimization problem as discussed in Section 6.1 of the main

text. There are two first-order conditions. The first is
U'(Cy) =0d(1+7)(1—c)U(CY), (49)
and the second one is

b U(CE) = U'(N). (50)

Combining and simplifying the first-order conditions yields the following optimal quantities:

s b

C = 1+5+7(Y G), (51)
*——5 — —c r

C’l—1+5+7(Y G) (1 Y(1+7), (52)
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A ST ol
N_HCSH(Y G) (1 c)¢.

Note that the distaste for distance enters into the formulae for optimal consumption in each

(53)

period, because it affects the optimal number of firms, and thus the aggregate resources
available for consumption. Note also that N*¢, the total allocation to the fixed costs of

asset management, does not depend on the size of the fixed cost ¢.

4.9 Welfare analysis

In this subsection we show that, as discussed in Section 6.2 of the main text, in our model
Uhoth > Trad - We show this result both under the assumption of arbitrary N constant
across Roth and Traditional and under the assumption of free entry and endogenous N

determined by market competition.

4.9.1 N given

With N given, notice that
URoth > UTrad — eUROth/eUTrad > 1 (54)

Simplifying, we obtain
(14+6(1—¢)) (1 — N9y —GCly)
>
(1+d6(1—¢) (1 —=N9yv)—=Cly (14+6+2cy) —
Since the left-hand side expression is the ratio of two exponentials, both its numerator and

(55)

denominator must be positive. Then, (55) simplifies to
I4+0(1—¢) <14+ 2cy, (56)

which always holds, and holds with equality when ¢ = 0.

4.9.2 Endogenous N

Given the optimal N, we have

[JRoth _ [jTrad _ (14+7v+6)In(1—Cx)—(1+6)n (1 — Gly - %) _ (57)
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The argument of the logarithm in the second term can in principle be negative. However,

note that - 5

(e e R 58)
i.e., for the argument to be positive it is sufficient that the tax rate under Traditional be
less than 100%. If v = 0 and ¢ = 0, this simplifies to the trivial condition G/y < 1, i.e.,
public expenditure cannot be more than output. However, in our model we allow v > 0 and
¢ > 0, and thus 777 < 1 is a stricter condition than G/y < 1. If « or ¢ are large enough,
under this policy there are so many firms in equilibrium that society cannot afford both
asset management and public expenditure at current levels. We thus simply assume that
Tirad < 1 to rule out this pathological case.

Rearranging, we obtain

1445

142y+4§ 1+
photh _pgtred ~ 0 «—= 1 -Gy > (1 -Gy - ————— . 59
/Y Ay (59)

To show that this inequality always holds, set x = l}rﬁr 5+ Then,
1\* 1+2v+6 \°

1-6Gy>(1-GCGly-—| >|1-6CGly —————— 60
po (1= 1) > (1= 1) )

where the first inequality is true for every 0 < G¢/y < x < 1 and the second one is true
because x > (1+0 (1 —¢)) /(1 + 27+ ).

4.10 Welfare decomposition

To better understand the role of fixed and variable costs, we decompose the welfare effect of

switching from Traditional to Roth into two parts:
URoth _ UTrad — (UTrad}N:NROth _ UTrad) 4 (URoth _ UTrad‘N:NROth> 7 (61)

where UT™?| s conditional aggregate welfare, i.e., the sum of all individual utilities in
a market equilibrium under the Traditional scheme given an exogenous N, and therefore
U T’"“d‘ N—nrown 18 conditional aggregate welfare evaluated at N = N Roth " This decomposition
is then used in our welfare calibration of Section 6.3 in the main text. Starting from a market
equilibrium under Traditional, the first term on the right-hand side is the net effect from
decreasing the number of firms to the Roth level, which can be further decomposed into

two terms: the welfare gain from lower fixed costs, and the welfare loss from the increase
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in average distance between investors and their chosen firm. The second term is the welfare
effect in the model of switching to Roth while leaving N = NF°" This second step causes
assets under management (and hence variable costs) to decrease, but leaves the number of
firms (and hence fixed costs) unchanged, and therefore we define this term as the gain from

lower variable costs.
Substituting the appropriate equilibrium values into (61) and simplifying, we obtain

1-Gly 1-6/y-(A-B)

URoth o UTrad _ (1 + 5) In

+ (1+4)n

+ ’yln(lfc/y)v

1-G/y-(A-B) 1-Gfy. A
| — | S —
Effect of Gain from lower Gain from lower Loss from
switch to Roth variable costs fixed costs fewer firms
(62)

where A = (146 +27)/[1 +6(1 —¢)] and B = 2y(1 —¢)/(1 + 6 + 2¢7).1?

4.11 Welfare calibration

Here we provide quantitative detail regarding the three calibration exercises discussed in
Section 6.3 of the main text.

In our first exercise, we quantify the welfare gain in the model of a switch from Traditional
to Roth expressed as a percent of retirement consumption. Specifically, we define o as the
fraction of retirement consumption that could be taken away under Roth such that aggregate

utility would be the same as under Traditional.'* In other words, we solve for « such that

InCImd 4 §In CTm*4 — y1n dgj’."“d = InCH™ 4 §1n [C’f“th (1-— a)} —~vln dffth. (63)

The right hand side can be rewritten as U™ + §In(1 — «), which implies we want to solve
for a such that d1In(1 — «) = UT™e — UHoth This yields

In (1 — 7Roth 140+ —In (] — 7Trad 146
—hl(l _ a) — % (URath . UT'rad) _ Il( 7L, ) - n( TI, )

13Note that each term of (62) is equal to zero when G' = 0. This is simply because when G = 0, 77, = 0,
and thus there is no implicit government account under Traditional and no effect of a switch to Roth.

1A switch would result in higher tax rates for all individuals and an increase in the number of firms. If
firms change positions on the circle and individuals do not, most individuals would find themselves at a lower
distance from the closest firm but some would be farther. In that case, to make every individual indifferent,
a customized (and possibly negative) fraction of consumption «; would have to be taken away from each.
However, individuals’ positions can be rearranged so that each individuals’ distance from the closest firm is
a constant fraction of the original distance, making «; = « for all individuals.

(64)
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Since — In(1 —«) = a, the right-hand side of Eq. (64) represents the consumption-equivalent
welfare gain of Roth in the model. Since our approximate expression for « is simply (U —
UTrad) /5 the welfare gain decomposition of Eq. (62) can also be applied to a.

To calibrate a;, we require estimates of §, G/y, ¢, and 7. We set ¢/y = 20%, a rough
estimate of federal public expenditure as a fraction of domestic output,'® and § = 0.64, an
annual 1.5% real discount rate over a horizon of T = 30 years. We set total percentage
fees f = f* + F/S = 21.4%, corresponding to the value of 77 bps/year that we estimated
in Section 4 of the main text over the same horizon. Under this assumption on f, and
given 0, the fee equation f = (27 + ¢d)/(2v + §) implies a relation between ¢ and . We
examine a range of values for ¢ such that ¢/f varies between 0% and 100%, and we let
vary accordingly.'6

In our second exercise, we scale a by the overall tax expenditure on retirement savings
accounts under Roth.!” We define tax expenditure in the model (T'X) as the additional rev-
enue (expressed in future value at time 1) that the government would receive if it eliminated
the tax break on retirement saving, so that the returns on saving were all taxable, but every-
thing else (first period consumption, number of firms, etc) stayed the same. We then express
this quantity as a percent of retirement consumption (7'X%). Using the definitions of f,
F, and S, we obtain TX% = r7;/ (14 r (1 —77)), where 77 is the tax rate on investment
income generated on taxable accounts.!® To calibrate T X%, we set r = 56%, a 1.5% real
return for 7' = 30 years, and 7; = 39.1%, a rough approximation of the long-run effect of

personal taxes on real returns,'® obtaining TX% = 16.4%, i.e., 16.4% of retirement wealth

15This figure is based on Federal Net Outlays as Percent of Gross Domestic Product (https://fred.
stlouisfed.org/series/FYONGDA188S). The average of this series since 1946, included, is roughly 20%.
20% is also the typical value since the mid-1970s and until 2019.

16 A5 fixed costs vanish (¢/f — 1), v must go to zero to keep f = 78 bps. In this case, the number of firms
N goes to zero as well. Algebraically, the model allows for N = 0. Conceptually, it is difficult to imagine
individuals paying fees and society incurring (variable) costs in a world with zero firms. One can loosely
interpret this scenario as N as being a large number under normal conditions and becoming very small as
v — 0.

I"No adjustment is needed to this measure because tax expenditure is expressed in the same units as
unadjusted « (percent of retirement consumption).

18Tn practice, taxation is based on nominal investment income. Since all variables in the model are real,
77 is the effective tax rate on real returns, which depends on the level of inflation.

19We assume the annual tax on all capital income to be 7744 = 20%. We define nominal returns as
R = (1+4r)(1+14) —1, where i = 56% based on a 1.5% inflation rate for T = 30 years. Since interest
and dividends are taxed every year, whereas capital gains are taxed once when the asset is sold, the long-

run effect is different. For interest and dividend income, we define the effective tax rate to be TIDw/ nt _
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of an individual who has saved in a retirement saving account is the result of not having
paid taxes on returns.

In our third and last exercise, we start from a zero-profit world with Traditional accounts
and assume that, upon a switch to Roth, 7, remains the same. That is, we assume that
the tax rate on labor income under Roth is G/y {1+ (¢d +27)/[1+ (1 —¢)]} as in Eq.
(41). In this case, leaving everything else the same, the government will have a budget
surplus under Roth. We assume that the government uses this surplus to provide an explicit
match 78" > 0 to those who save in a Roth account (e.g., if 74" = 5%, for every $100
contributed, the government adds an extra $5 into the account). Note that, for Roth, $1
of forgone consumption results in a $1 account contribution, so the match rate 7); can be
equivalently expressed as either a percentage of forgone consumption or a percentage of

account contribution. This match is2°

Trad
Roth _ 22’2—:_550 - iLTg’md > 0. (65)
A fraction of this match compensates individuals for the lower number of firms upon the
switch:
7_J\I}oth, Comp _ (1 N Tgrad) =/ (6+7) _1 (66)

The remainder of the match generates a net improvement in welfare in the model.

4.12 Alternative specifications of costs and fees

So far we have discussed welfare when firms face both fixed and variable costs and are free
to set both fixed and variable fees (with zero variable costs a special case), and showed that
firms choose to set variable fees equal to marginal costs (f* = ¢). In Section 6.2 of the

paper, we consider the possibility that firms are instead restricted to charge either variable

1—[1+ R(1 — gpmual)|T /(1 + R)T, and for capital gains we define the effective tax rate to be 7" =

rirmual[(1 4 R)T —1]/(1 + R)T. The effective long-run tax rate on investment income is then a weighted
average of the two rates, 77 = w - 789" 4 (1 — w) - 7P /™ where w = 48% is calibrated based on Internal

Revenue Service Statistics of Income data using average fractions of interest, dividend and capital gain
income from 1990 to 2016.

20To find 7" we solve for the Té?om that balances the government’s budget constraint. Under Roth
(tr = 0) and with entry (I = 0), the government’s budget constraint is G = Y77, — S7s. Eqgs. (33) and (76)
imply S=Y (2y+6)/(1+d+27)-(1 —7) /(1 —75). We solve for 75 and then substitute in the expression
for 77, from (41) which yields 7R = (2y + ¢8) / [(G/y)*l (146427 2y +8)(1+0(1—¢)—d(1— c)}
and then use the existing definition 7py = (7¢ — 7r) / (1 — 75).
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fees or fixed fees, but not both. Above in Section 4.2 we have solved the model under these
restrictions and other possible combinations of fixed and variable costs and fixed and variable
fees.

The business-stealing effect exists independent of fee and cost structure, and in each case
it steers society in the model towards an overly large asset management sector (N > N*).
However, if there is a mismatch between the fee structure and the cost structure, another
friction arises. For example, if there are variable costs (¢ > 0) but fees are restricted to be
fixed-only (f¥ = 0 < ¢), individuals do not internalize the cost of managing assets in their
saving decision, so that the Euler equation is now different from the planner’s (1— f* # 1—¢),
i.e., the optimal C;/Cy under Roth is higher than what the planner would choose. The
additional fixed fees F' that firms charge to cover their variable costs imply that, compared
to the baseline scenario with f” = ¢, initial consumption is lower (C’fj%hzo < C’é?;ih:c) and
saving is larger (Sﬁ‘i}é > Sﬁ"fé), so that N ﬁ‘i% >N ﬁ‘i}é and U ﬁ‘i% <U ﬁ‘i’; A switch from
Roth to Traditional in this scenario will, as in the baseline scenario, increase the equilibrium
number of firms and variable costs ¢S, and cause a welfare loss in the model.

In contrast, if there are fixed costs (¢ > 0) but fees are restricted to be variable-only
(F = 0), firms must set f¥ > ¢ in order to cover their fixed costs. Individuals face marginal
fees higher than the marginal cost of managing assets, so that the optimal C/Cy under Roth
is lower than what the planner would choose. The additional resources released by setting
F = 0 imply that compared to the baseline scenario with F' > 0, initial consumption is
higher (C§¥ > C{i2) and saving is less (S < SE2Y), starving the asset management
sector of assets and offsetting the business-stealing effect, so that the net effect on the
number of firms and welfare is unclear (Nf%h = NEoh and URoth = UFo). 1f the decrease
in saving is large enough that N < N* < N Traditional in the model may yield
higher welfare than Roth by increasing aggregate saving and thereby the number of firms.
However, under reasonable calibrations, a switch from Traditional to Roth in the model is

still welfare-enhancing.?’ The intuition is that Traditional does not create a bigger saving

21By “reasonable calibrations” we mean the following. Even assuming no variable costs (¢ = 0, the most
favorable scenario for Traditional), maximized utility under Roth is higher than under Traditional as long as
~ is smaller than a certain threshold. If, as in Section 6.3 of the paper, we assume § = 0.55 and G/y = 0.2,
the threshold for « is roughly 0.57, implying that about 40% of total resources in the economy are devoted
to asset management. In general, for reasonable choices of G/y (between 0.1 and 0.5), the threshold for
v is of the same order of magnitude of ¢, implying that individuals in the model are willing to devote as
many resources to asset management services as they do to retirement consumption itself. We find this
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subsidy than Roth in our model, and therefore it does not solve the undersaving problem; it
merely exacerbates the individuals’ price insensitivity because it subsidizes fees while leaving

the individual’s consumption/saving tradeoff intact.

4.13 Optimal Taxation
4.13.1 Optimal taxation under Traditional

Can the government in the model exercise its one degree of freedom under Traditional to
obtain the same outcomes as the planner, or at least better outcomes than under Roth?
Here we show that the tax policy used in the paper (7 = 71) could be improved upon unless
¢ = 0. However, the improvement is not enough in the model to make Traditional better
than Roth. These findings are discussed in Section 6.2, footnote 42 of the main text.

In a market equilibrium under Traditional, maximized utility simplifies to
U=krk+In(l—7)+0In(1—71g) (67)

for some constant x that does not depend on government policy. Thus the government
chooses 7, and 7 to maximize (67) subject to its budget constraint

_ Gvim (14 2y +6) — 71
TR - 5 (1 o C) Y (68)

which yields the following tax rate path:
1+2y+96 c

77 = G/(v+1) T T -0, (69)
and 1 42y46 |
\ v c
TR (G/(”H) 146 1+5> I (70)

This path can be upward or downward sloping, depending on the specific values of G/ (Y + II)
(or equivalently G/Y when IT = 0), 0, v, and ¢. However, even with these constrained-
optimal tax rates, utility in the model cannot be higher under Traditional than under Roth.

To see this, recall the expressions for consumption and number of asset management firms.

unreasonable, and we therefore conclude that v should be less than this threshold, implying that a switch
from Traditional to Roth in the model is welfare-enhancing. This result is independent of the size of firm-level
fixed costs ¢.
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The planner chooses:
1

Og:m(Y—G% (71)
*——6 — —c r
1—1+(5+7(Y G)(1—c)(1+7), (72)
s 3 ot
N = e (V=G (-0 (73)

And the market equilibrium quantities are (assuming zero profits):

1
CMit = 72755 5Y (1—7L), (74)
o
1 27y 1—7
Mkt _ — 2T .
N = = 1+27+5(1 Y- (76)

Because under Traditional 7¢ = 7., N7 does not depend on tax rates at all, and therefore
NTrad — NHRoth —~ N* regardless of 777%%. In turn, a higher N implies 777 > rfoth =
G/Y for the government budget constraint to be satisfied, which in turn implies fewer
resources available for consumption. Moreover, since in equilibrium f* = ¢, the intertemporal
consumption choice in the model is not distorted under Roth. With fewer resources and no
distortions to correct, even with the best possible tax rates, Traditional in the model cannot

be as good as Roth.

4.13.2 Comparing Roth to Taxable; Optimal taxation with TTE accounts

In order to compare Taxable with Roth, we derive the optimal tax rate on investment income
in our model. If this rate is zero (or negative), Roth in the model is optimal (or constrained-
optimal).
Aggregate utility under a taxable (TTE) system is
U™E =InCJ"F 4+ §InCHE + yIn NTTF 4 (1 +1n2) (77)

Using the results from the paper with a slight modification (using the aftertax return
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r (1 — 77) instead of just r), and setting 7¢ = 0, we obtain

1
Co = my(l —TL), (78)
)
01:mY(l—TL)(l—C)(1+T(1—T[)), (79)
2 Y ga—n. (80)

N=_ T
1+0+2y¢

Substituting in and rearranging we obtain utility as a function of tax rates:
UM = K4+ (1+6+7)In(1—7m)+6In(1+7r(1—1)), (81)

where K is a constant that does not depend on tax rates. Next, we use the government’s
budget constraint to pin down 77, as a function of 77, and solve for the 7; that maximizes
welfare.

Taxes on returns are collected at time 1. To compute tax revenue, consider that the final
account balance in retirement is (S (1 — f¥) — F) (14 r) or, succinctly, S (1 — f)(1+7),

where

_ g _ 2yt
f=f'+F/S= S (82)
and 519
+ 2y
=" Y(1-1).
1+0+2y (1 =7 (83)

We assume fees are nondeductible, reflecting the current U.S. tax environment.?? Then, the
tax basis of the investment is S (1 — f) and the tax revenue is S (1 — f) r7;.

The government’s intertemporal budget constraint is

r

G:YTL+S(1—f>1+TT]. (84)
Note that 549 5 5
B . + 27 B _v—l—c
SU=I) =1 5357 @ TL)(l 5+27)
)
_1+5+2’y(1_c)y(1_m:S'Y(I_TL)’ (85)

where s € (0,1), a constant, is defined for notational convenience. Substituting this expres-

22Prior to 2018, in the U.S., investment management fees and financial planning fees were deductible if
they exceeded 2% of AGI. For a broader discussion, see Section 1 of this Internet Appendix.
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sion into the budget constraint, and rearranging, we obtain 1 — 77, as a function of 7;:

1-G
TR e L (86)
1— Sl_JrTTI
Then, the utility function becomes
UMM — Ky —(1+6+7)In (1 —51:; 7'1) +oln(1+7r(1—m)) (87)
r

where K, is another constant that does not depend on tax rates. The first-order condition

1s:

QUTTE —s: o
=—(1+d+ - =0 88
oty ( 7) 1 —syeTr 1+7r(1—m) (88)
Simplifying, we obtain
I v+c(l+6+7) 147
[ =— . . 0 89
I 1—c 147 r < (89)

Thus, in this case, 77 < 0 which means Roth in the model is better than Taxable, and negative
tax rates on investment returns in the model would be even more welfare-enhancing. The

intuition is the following:

e First, note that with logarithmic utility, regardless of the after-tax rate of return

r (1 — 77), dollar saving S and number of firms N are the same.

e Second, a negative 7; means higher 7, to balance the budget. A higher 7, means lower
S and lower N, which is good, because the equilibrium with 7; = 0 results in too many
firms. Thus, at 77 = 0, OUTTF /o < 0.

e Finally, as 77 moves away from zero, the Euler equation gets more and more distorted.
At some point the damage from the distortion balances out the benefit from fewer

firms, and an optimum is reached.

The calibrated optimal 7} is somewhere between —1% and —3% based on v = 0.005 to 0.2,
r = 150% and ¢ = 20%.

5 Advanced results beyond logarithmic utility

In this section, we solve the two-period model in Section 5 of the paper, but using a more

general constant relative risk-aversion (CRRA) utility specification. We also derive some
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results that hold with any concave increasing utility function. Note that, throughout this
section, we apply the Trad or Roth superscripts to whole expressions to indicate Traditional
and Roth, respectively. Any expressions without superscripts hold regardless of the sys-
tem. We maintain the same notation as in the rest of the paper, e.g., Cy and C} indicate

consumption at times 0 and 1, respectively, S indicates saving, etc.

5.1 Basic expressions for C' and S under power utility

We assume a power utility specification with coefficient p for consumption at times 0 and 1
as well as for distance disutility. The utility function of individual ¢ is thus

Cyi” CL.r dlj—.f’

XA 52 _ 1, . 90
1—p + 1—p 71 —p (90)
We omit the i subscripts henceforth to lighten the notation. As in Section 5.2 of the paper,

Ui(OO,z’7 Cl,i7 di,j) =

the basic budget constraints are
(Y+H)(1 —TL) —Co
1— TS

S = (91)

and
Ci=[SA—-f)—Fl(Q+4+r)1+7m)(1—7s). (92)
Notice further that the Euler equation requires
[5(1+7)(1 = f9)(1 = )7 Co = Ch. (93)
Throughout this section, let
01+ 7)1 = )1 = 7ar)]?

§ = 94
(A (1~ )~ 7) o
By combining egs. (92) and (93), we then obtain
Y +1I)(1 — —(1—719)F/(1—f*
140
Substituting this expression for Cj into Egs. (92) and (91), we obtain
(YD) (1) - CTRT
Y+1)(1—71) — —t
o= | O gy ke mo - )
—Ts
)
= (Y (L= 7)1 )~ B R+ ) (1) (96)
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and

Y41 (1—7 )= LT8)F
B (Y+H)(1—TL)—( +II)( 1i()5 1—f
N 1—7’5
) (1-75)F
_ Y+ IDA - )+ g o7
N 1—7’5 ) ( )

5.2 Basic assumptions

Throughout this section we assume that certain quantities are fixed and constant across

regimes. Namely, as in Section 3 of the paper, we assume:
e No entry (fixed N) and the same firms exist under Roth and Traditional
e No government budget constraint (fixed 7p,)

e Constant lifetime resources (fixed Y and fixed II, ignoring the constraint that II =
> )

Finally, we also assume there is no match (7, = 0).

5.3 A basic “scaling” result

Under our basic assumptions, 0 is constant across regimes. If fee schedules are equivalent as
defined in Section 3 of the paper ([(1—7g)F]T"% = [(1—75) F]fo" as well as fvTred = foRoth),
then egs. (95), (96), and (97) immediately imply

OTrad — (ifoth. (98)
OTrad — (ifoth. (99)
[(1 = 75)S]"" ! = [(1 = 75) 5], (100)

and therefore
[g]wad _ [g]Roth' (101)

In sections 5.4 and 5.5, we prove that the optimal fees for firms actually satisfy [(1 —

75) F|Tred = [(1 — 15) F]F°h (and foTred = fv.Rothy ynder our basic assumptions and power

utility, which therefore implies scaling of both F' and S by (1 — 7g) and therefore [%]T“’“d =

[£]%th as shown above.
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5.4 Derivation of optimal F' under power utility

Continuing to use our basic assumptions from Section 5.2, we now want to derive the F
and fU chosen by the firm. Our derivation follows the same pattern used for logarithmic
utility, although for brevity we simply assume that the variable component of fees (f¥) equals
variable costs (c¢) under both regimes.?® To solve for the fixed component (F), we substitute
f¥ = cinto FOC (8) and simplify to

9g; 4
qj+17j-a—];:0<:>F}:—8_;j, (102)
J dF;
Which in a symmetric equilibrium becomes
1
F=- 8]; . (103)
oF,

We obtain ¢; by noting that in equilibrium it equals 2d; ; for the marginal investor i who'’s
indifferent between two neighboring funds. Investor ¢’s indifference condition is represented
by

Coag g0 dig” _ Goi” | GOL"(y — i) (104)
l—p 1—p '1—p 1—p 1-p 1=p

or 1 1 )
Ay = (g = ha)'™ = Z[Cf = Gl + 101 - G (105

This expression does not allow for a closed-form solution for d;;, so we use the implicit
function theorem, which (using eqs. (95) and (96) for Cy;; and Cy; ;) yields

8(]]' _ 28di7j
OF;  ~ OF;
(L4+0) (1 —7g)[(Y + (1 —72)(1 = f*) = (1 = 7o) F]7°[(1 = f*) " + 8[0(1 + ) (1 + 7)) °

N Y(2N)P ’
(106)

23 As discussed in Section 5.2 of the paper, this is a common result that does not depend on the utility
function (see, e.g., Oi, 1971).
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Combined with (103), we find

Ly 22N (Y + (A — 7)) (1= f*) — (L= 75) F)°
L—7s (L4081 —fo)rt+6[0(1+r)(1+7ar)]' 7]
With p = 1 and fY = ¢, this yields (22) as expected. With generic p, however, we cannot

— F =

(107)

solve for F' explicitly.

5.5 Supply-side equivalence result under power utility

Here we derive explicit equations that demonstrate, for the special case of CRRA utility, the
basic supply-side equivalence result in Section 4.1. We continue to use our basic assumptions
from Section 5.2. Notice that expression (107) immediately implies
v 2PNPH(Y + D1 — 7)) (1 — f°) — (1 — 75) FJ
(1+0)P~1[(1 — fo)e L +58[6(1 + ) (1 + Tar)] 7]
Now suppose by contradiction that [(1 — 75)F|™" = [(1 — 75) F]T™? (Without loss of gen-
erality, let us set [(1 — 1) F]% > [(1 — 75) F]T%4.) Then, we would have
v 2NPHY + D)1 — 1) (1 — %) — [(1 — 75) F] )7
(1+0)7 (L = f2)e=t +0[0(1 +r) (1 + 7ar)]* 7]
v 22NPH(Y +ID(1 — ) (1 — f°) — [(1— 7s) P
(L+0)r= (1 = fr)r=t +8[0(L+r)(L+mag)]' ¢
a contradiction. Hence, we have [(1 — 75)F]77 = [(1 — 75) F]®°"". By Section 5.3, we can

therefore conclude that

(1—1g)F = (108)

(109)

(110)

OTrad CRoth (1 1 1)
CTrad CRoth (1 12)
[(1 = 75) ST = [(1 — 75) 5], (113)
and therefore
[g]Trad — [g]Roth (114)

holds. Since f¥ = ¢, this shows (consistent with our results in Section 3 of the main paper)
that percent fees are the same under both regimes given our basic assumptions from Section

5.2 and power utility.
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5.6 Does % depend on 7.7

Next, we allow 7, to differ between regimes, but we keep all other basic assumptions from
Section 5.2. Under these assumptions, we show that our fee equivalence does not generally
hold when tax rates are allowed to vary across regimes.

Notice that by (97), i.e.

s (Y + (1L - ) + 5

(1=7v)(149)
S = , 115
1-— TS ( )
we obtain
5 Y+II (1—7s)
St T i (116)
F 1-— TS .

From the last expression, we can deduce that % is independent of 77, and 7¢ (and therefore
equal across regimes) iff F' = a- }:—:g for some a constant across regimes. To see why, consider
that if F' has this form, we have

§ Y+II1—7 (1—75)
S _ i e in -t Emig (117)
F 1— TS
5 Y +II 1
_ 0 Y+l (118)

1+ a (1—f)(1+0)
which is constant across systems. If F'is not of this form, we either have that a is not
constant across regimes, or that 7, and/or 7g do not cancel out. As can be seen in eq. (22),
the closed-form solution of F' for the log case (i.e. p = 1) fulfills this requirement.
Now consider the following for the case of arbitrary p for which we have the implicit Eq.
(107),
1y 22N (Y + (1 = 1) (1 — %) = (1= 76) F?

=1 (1+0)P1[(1 = fo)r1 +8[0(1+r)(L+7a)] 7] (119)

Suppose that F' = a - == for some a constant across regimes holds. This implies
S

B W R U [t 10 e Ut VRS = RN
Trs  T-7s (140 1L — /) + 0B+ (L + a7
PN v 2NPU(Y + (1 — f°) — a)f (121)

(L= 72)' =2 (1 +0)e=2[(1 — )=t + 0[6(1 + ) (1 + 7ar)]* 7]
To simplify this expression, let’s denote all terms constant across regimes in the expression
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above by B, C', and D, obtaining

=z iL)l_pB[CD_ af’ (122)
where
B=r~-2°N\1, (123)
C= +I)(1—-f"), and (124)
D=1+81 = +0[6(1+r)(1A+ 7)) 7). (125)

Since B, C', and D are constant across regimes, it is immediate to see that a changes across
regimes, since it depends on 77, (provided p # 1). Hence, we have reached a contradiction,
proving that F'/S depends on 7, iff p # 1. (For reference, divide eq. (22) by eq. (29) to find

that F'/S is independent of taxes and therefore constant across systems in the log case.)

5.7 Proof of constant F'/S (with ¢ =0 and fixed N)

In this section, we continue to assume that 7y = 0 and that fv77ed = fvloth — ¢ iy
equilibrium. Under the further assumption that ¢ = 0, we show that our fee equivalence
does hold for all values of p, as long as there are no variable costs.

First, notice that by (107),

V2PN + TN — 7)1 — f°) — (1 = 75) FJ
T A+ 0) (A = )t S+ ) (A + )] ]
By our assumptions, ¢ is constant across regimes, and thus the only two non-constant terms
in (126) are (1 — 75)F and (Y 4+ II)(1 — 71), so that

(1= 76 It = [(1 = 7) FJ0h =5 (v +TO)(1—72)[77 = (v +TO)(1 = 7)] " (127)

(1—719)F (126)

Consider similarly that by our expression for saving (97),

. 5 (1—TS)F
(1= )8 = 50V + I =)+ i

Here, since [(1 — 75)F|Tm = [(1 — 75) F]%" implies [(Y + II)(1 — 77)]7™ = [(Y + II)(1 —

)]t it also implies

(128)

[(1 = 75) ST = [(1 = 75) S| (129)

(Notice that by Eq. (95), this also implies CI™¢ = Cf°®". Furthermore, notice that this
statement of [(1 _ TS)F]TTad — [(1 _ TS)F]ROth _— [(1 _ TS)s]Trad — [(1 _ TS)S]ROth is
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different from that in section 5.3 in that II and 7, are no longer exogenous.) Hence, we can

conclude that

[(1 o TS)F]Trad — [(1 . TS)F]Roth —_— [g]de — [g]Roth (130)

(Notice that this is not an iff statement.)
To check if [(1 — 75)F]T™ = [(1 — 75) F]f" holds in equilibrium, consider once again
the expression for saving (97),

(V1 — ) + Fs

(1-fv)(1+9)
= 131
s — , (131)
as well as the tax rates that satisfy the government budget constraint
G
Roth __ 132
L Y+ F—¢N (132)
G
Trad __
LT YN S (39
= 3 G - . (134)
Y —¢N — f [m(Y—i-F—qu)—i—m]
Substituting these tax rates into the implicit equation for F' (107),
L—7g (148, (1= fo)rt+6[0(1+ 7)1+ 7))’
we obtain
Roth _ _ V2PNPTH(Y — 6N — G)(1 — f*) — Ff*)P (136)
(14 0)P7 (1 = fo)r=L +6[0(1 + r)(1 + 7ar)] 7]
Trad _ v 2p]}]’p—1(1 — TL)p_l[(Y __(Z)N)(l — fv) — Ffv]p (137>
(14 06)7= 1A = fo)p=t +0[0(1 + ) (1 + 7ar) ']
LoP NP1 _ _ G p—1 _ _ fUy _ v]p
N s Y oM )~ B -
- (14 0)P= (1 = fo)r=t +8[0(1 + ) (1 + 7ar)]' 7] '
Now let ¢ = f¥ = 0. Then, we have
Roth — _,y ' Qpril[_}/ - ¢N - G]P (139)
(L4 6)P~ 1+ 0[0(1 +7)(1 + 7ar)] 7]
Trad . ,y : 2pr71(Y - ¢N B G)pil[y B ¢N] (140)

(A H )P L+ 001 4 )X 4 )]
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By 1 — 7/7ed = Y_ON-G (o immediately find

Y—¢N >
(1 . Tgrad)FTrad — FRoth’ (141)

or equivalently,
[(1 = 7s) FJT7e4 = [(1 — 7) F] '™ (142)

Hence, for ¢ = 0 and arbitrary p, we have shown that

(1 = 7s) Pt = [(1 — 7s) F] T, (143)
which, by the logic above, implies
[(1 = 7s)S]" = [(1 — 75) 8], (144)
Cgred = cgreth, (145)
and
[g]de _ [g]Roth' (146)

5.8 Willingness to pay and willingness to travel

Define A as the distance an individual is willing to travel for one more unit of consumption.

Formally,
ou ou
A =0. 147
aCo, \0d,, (147)
Under our assumption of power utility, (147) becomes
N
Cof —Md 0 =0 <= A= —".
’ 7 ’Ydi,g"o
Further define
1 —p
1 v
Nij= A = Lt (148)
77 Coy C&i’?

as the the percentage of initial consumption that an individual would give up to save a
mile of travel. Now notice that since d, ; is constant across Traditional and Roth under our
assumption that the same firms exist under either system, A; is constant across systems
unless C’é;p differs. Obviously, 001;;) is constant across systems if p = 1 regardless of C 7

and C§¥™". If p # 1, however, we have

A= AT = Gt = G Y (149)
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Hence, we also have
Trad __ A Roth Trad __ Roth

in equilibrium. Notice that we have C1* = Cfe™ as well as [£]774 = [E]F!h for p # 1 in

both section 5.5 and 5.7.
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