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Predictable Investment Horizons and Wealth
Transfers among Mutual Fund Shareholders

WOODROW T. JOHNSON*

ABSTRACT

This study analyzes the distribution of investment horizons in a large, proprietary
panel of all shareholders in one no-load mutual fund family. A proportional hazards
model shows that there are observable shareholder characteristics that enable the
fund to predict reliably on the day each account is opened whether the account will be
short term or long term. Simulations show that the liquidity costs imposed on the fund
by the expected short-term shareholders are significantly greater than those imposed
by the expected long-term shareholders. Combining these results, the analysis argues
that mutual funds do not provide equitable liquidity-risk insurance.

INVESTORS OSTENSIBLY RECEIVE NO- OR LOW-COST LIQUIDITY from open-end mutual
funds. However, their trades in fund shares may force the fund to make costly
transactions in its portfolio. Because the fund pays these expenses, sharehold-
ers who trade implicitly impose the financial burden of their liquidity demands
onto others in the fund. If shareholders differentially generate fund-level costs,
there will be a wealth transfer from the low-cost shareholders to the high-cost
shareholders. The purpose of this article is to explore shareholders’ demanded
liquidity and its pricing in open-end mutual funds. The first part of the inquiry
asks whether shareholders’ liquidity demands can be predicted. The second part
examines whether shareholders’ predicted demand for liquidity is proportional
to the liquidity costs they bear in the fund.

The empirical analysis is based on a proprietary database that includes a
panel of all shareholder transactions within and across all funds in one no-load
mutual fund family between 1994 and 2000. The shareholders’ liquidity trans-
actions are one of four types: open an account, buy additional shares, sell some
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structive criticism: Charles Calomiris (my advisor), Stephen Cameron, Dwight Dennison, Lawrence
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shares, or sell all shares (i.e., close the account). Johnson (2002) documents
that most of these shareholders make no transaction between account opening
and closing. Moreover, he shows that those who do trade tend to make trans-
actions that are small relative to the account-opening purchase. This suggests
that their liquidity needs are primarily revealed by their investment horizons.
Hence, predicting liquidity needs of existing fund shareholders reduces to pre-
dicting account closures.!

The empirical investigation proceeds in two stages. First, it applies a duration
model to the data.? Results show that the fund can predict shareholder invest-
ment horizons using data it ordinarily collects when accounts are opened. This
finding is robust to data that are collected after account opening, including sub-
sequent fund returns. The second stage of the analysis splits the shareholders
into two ex ante groups and measures the liquidity demands of each group. Re-
sults show that their annual liquidity needs are significantly different. In other
words, the shareholders’ predicted demand for liquidity is not proportional to
the liquidity costs they bear in the fund.

Combining the two main results, this study argues that the long-term share-
holders pay for more liquidity than they demand. Similarly, the short-term
shareholders pay for less liquidity than they demand. The resulting wealth
transfer is noteworthy because it is predictable to the extent expected invest-
ment horizons are observable.

A narrow interpretation of this article is that it shows that mutual funds
misprice their shares because shareholders do not pay for the costs their trades
impose on the fund. This result contributes to the literature that examines
the structure of the mutual fund as an investment vehicle for heterogeneous
shareholders. Dickson, Shoven, and Sialm (2000) demonstrate that shareholder
flows negatively affect mutual funds’ after-tax returns. Other articles discuss
nonsynchronous trading and identify inefficiencies in the industry’s convention
of pricing mutual funds using the underlying assets’ last trades even when those
last trades were executed hours or days earlier. Chalmers, Edelen, and Kadlec
(2001) show that this mispricing can be profitably exploited in domestic equity
funds. Goetzmann, Ivkovié¢, and Rouwenhorst (2001) and Greene and Hodges
(2002) document a similar result in international equity funds. Taken together,
this is growing evidence of economically significant pooling externalities in
mutual funds.

! This may not be an appropriate measure of liquidity needs in families where investors fre-
quently exchange assets between funds without closing their accounts. Nevertheless, evidence
presented in Goetzmann and Massa (2002), Ameriks and Zeldes (2001), and elsewhere shows that
mutual fund investors trade very little. This suggests that more detailed measures of liquidity
needs may not be necessary in most families.

2 The earliest known public study of account durations is the 1990 Wyatt Company analysis
of shareholder persistency in load and 12b-1 mutual funds. They sampled approximately 1,500
new accounts in 1974 and 800 new accounts in 1984 and documented the realized account holding
periods. In contrast, this study is the first known public analysis of expected account durations.
Moreover, its data cover an entire mutual fund family, include more recent shareholders, and
contain only no-load funds.
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A broad reading of this article suggests that it has far-reaching implications
if the main results generalize to other financial intermediaries that are thought
to add value by insuring against some risk through the pooling of homogeneous
agents. One example of insurance-through-pooling intermediation is found in
the seminal investment model developed by Diamond and Dybvig (1983).2 In-
vestors are risk averse and do not know whether they will redeem early or late.
Investors bear liquidity risk if they invest directly: early redeemers receive a
low return and late redeemers receive a high return. The financial intermedi-
ary (called a bank) insures against this risk through an ex post wealth transfer
from the long-term investors to the short-term investors. Thus, early redeemers
have higher ex post utility if they choose the financial intermediary, and late
redeemers have higher ex post utility if they choose to invest directly. Neverthe-
less, on an ex ante basis, all shareholders prefer the financial intermediary be-
cause investment horizons—and hence wealth transfers—cannot be predicted.
If other financial intermediaries’ investors have predictable investment hori-
zons that cause wealth transfers, theorists will need to revisit the question
of how financial intermediaries add value. In any case, the following analy-
sis suggests that mutual funds are not Diamond-Dybvig liquidity providers,
contradicting the Chordia (1996) and Nanda, Narayanan, and Warther (2000)
models of mutual fund investment.

A second example of how lessons from this research may extend to other
financial contracts that provide insurance is found in the mortgage-backed
securities literature.* These securities insure against prepayment risk—the
risk that mortgagors will exercise their prepayment options—by transferring
it to all investors in the mortgage pool. Valuation studies suggest that these
pools contain mortgagors with heterogeneous prepayment risk.> While it is
well understood that observable holding period heterogeneity affects the value
of the pool in the secondary market, an overlooked corollary suggested by this
study is that it could affect mortgage prices in the primary market. If lenders
could screen prepayment risk (or borrowers could credibly signal their risk),
they could charge lower interest rates to low-risk borrowers and higher interest
rates to high-risk borrowers.

The remainder of this discussion is organized as follows. Section I summarizes
the model of mutual fund trade and the resulting wealth transfer. Section II
describes the data. Sections IIT and IV study investment horizons in the context
of single-spell, semi-parametric duration models. Section V estimates three
measures of costs generated by shareholders’ trades. The analysis concludes
with a discussion of the wealth transfer in Section VI and a summary of the
main results and major implications in Section VII.

3 A long literature follows in the tradition of Diamond and Dybvig (1983). Recent banks-as-
liquidity-insurance-providers articles include Diamond (1997), Allen and Gale (1998), and Kashyap,
Rajan, and Stein (2002). Nevertheless, there are competing banking models—such as Calomiris
and Kahn (1991) and Flannery (1994)—that do not rely on liquidity-risk insurance.

4Rick Green kindly suggested this example.

5 This has been documented at both the aggregate level (Stanton (1995)) and micro level (Deng,
Quigley, and Van Order (2000)).
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I. Model

An overlapping generations (OLG) model motivates this study. The model’s
essential intuition is outlined in this section; the formal model appears in the
Appendix.

The economy contains mutual funds that are endowed with the same
constant-returns-to-scale investment technology that enables them to gener-
ate identical returns each period. The funds do not charge shareholders any
kind of fee to trade fund shares. Nevertheless, funds must pay to trade their
underlying assets whenever their shareholders sell fund shares. Each fund’s
return is reduced, therefore, whenever any of its shareholders sells shares.

There are two types of shareholders, each investing for two periods. The first
type must pay a dissipative switching fee to change funds after one period.
These investors will choose to remain in the same fund both periods if the fee
is large enough. The second type does not pay a switching fee to change funds.
These investors will choose to change funds after one period if another fund
offers a marginally higher return in the next period.

The economic basis for the switching-fee heterogeneity can be motivated sev-
eral ways. Shareholders may have access to different trading technologies that
effectively change their price of trading. For example, some shareholders are
permitted to trade over the telephone while others are restricted to making
all trades in writing. Some shareholders may be more aware of alternative
investments. For example, shareholders originating in mutual fund supermar-
kets have electronic tools that simplify the fund search process. Sophisticated
shareholders—for example, the investment advisor’s own employees—can eas-
ily evaluate the fund’s performance. Tax-advantaged accounts have lower after-
tax trading costs than taxable accounts have during periods of gains. Other
shareholders may simply like to trade frequently.

The model has a unique separating equilibrium (see Theorem 1) in which
the zero-switching-cost investors change funds after one period and the high-
switching-cost investors do not. The essential intuition behind the equilibrium
is that shareholder-level redemptions decrease fund returns, driving a wedge
between the return of funds that have high redemption rates and those that
have low redemption rates. This wedge will make the zero-switching-cost share-
holders opportunistically switch to funds with low redemption rates. The high-
switching-cost investors recognize that their return is lower than the traders’
return, but they refrain from trade because their switching cost is at least as
large as the trading gain.

Sections ITI-V test two implications of the model. The first is that switching-
cost differences are associated with investment horizon differences. The second
is that investment horizon differences cause a wealth transfer from long-term
to short-term shareholders.

II. Data

The data for this research were supplied, generously, by an anonymous mu-
tual fund family. The family is an open-end, no-load complex with fees and



Predictable Investment Horizons and Wealth Transfers 1983

trading restrictions that are standard in the industry. It consists of approx-
imately 10 funds, including both equity and fixed-income funds. The equity
funds tend not to hold large-cap securities and are thus different from the
typical fund (see Falkenstein (1996)). Fund shares have been distributed
geographically—in terms of both number and value of accounts—in a way that
closely mirrors the distribution of wealth in the United States, with the excep-
tion of a disproportionately large presence in the investment advisor’s home
state. Section VI.C discusses whether the main results of this study generalize
to other mutual fund families.

The fund family’s transfer agent provided an electronic copy of its database
for the period between fall 1994 and summer 2000. The database contains
three main files: shareholders (well over 50,000), transactions (just under one
million), and funds (around 10). The shareholder file includes, for each ac-
count opened during the data window, comprehensive registration information
(such as investor’s age and state of residence) and account options (such as par-
ticipation in the dividend reinvestment or automatic investment programs).
The transaction file includes, for each fund, all shareholder transactions (such
as purchases and exchanges), method of payment (such as wire, check, or ex-
change), and various codes for internal use. The fund file includes, for each
fund, a complete history of net asset values and distributions.

The unit of observation throughout the analysis is the account and not, for
example, the shareholder or the invested dollar. Thus, the fact that a particular
shareholder might hold multiple funds, might hold the same fund multiple
times (e.g., in both taxable and tax-advantaged accounts), and might repeatedly
reregister the investment (e.g., a newly married shareholder might reregister
an individual account as a joint account) is ignored; each account is treated
as if it were independent. In practice, few shareholders seem to have multiple
registrations, although there is a handful of accounts that has been reregistered
10 or more times. “Investor” and “shareholder” are hereafter used to mean
“account.”

All fixed-income accounts are excluded from the analysis because they may
be traded differently from the equity accounts. All accounts opened before fall
1994 are dropped because data about transactions and account closures that
occurred during that period are unavailable. Account options such as telephone
redemption privileges are effective as of the earlier of the account closing date
or summer 2000; the analysis assumes that the observed options were set at
account opening.

A. Fund Distribution

The industry assigns social codes to accounts. A few examples of the scores
of social codes used by this family are joint tenants with rights of survivor-
ship, partnership, corporate fiduciary, omnibus house, Roth conversion, uni-
form gifts to minors, dealer, and trust. Some of these codes exist as check-off
boxes on the application while others are assigned by the transfer agent after
it reviews the application and all supporting materials. Protocols for assigning
social codes are encapsulated in a written document that is used by employees
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of the transfer agent making the assignment. Rigorous internal quality-control
checks further ensure the consistency of these data across time and across
employees.

All accounts are grouped into eight distribution channels based on their social
codes for this study: Retail Taxable, Retail Tax-free, Minor, Trust, Fund/SERYV,
Entity, Supermarket, and Other. The Retail Taxable accounts are taxable in-
dividual or joint accounts. The Retail Tax-free accounts are generally IRAs,
either traditional or Roth. The Minor accounts are registered as uniform gifts
or transfers to minors and are invariably managed by the minor’s parent. The
Trust accounts tend to be managed either by a family member or a bank.
The Fund/SERV accounts originate through the Fund/SERV system and fre-
quently lack identifying characteristics of the underlying shareholder.® The
Entity accounts include religious organizations, clubs, associations, educational
institutions, corporations, and partnerships. Supermarkets and omnibus house
accounts make up the Supermarket category. The Other accounts have either
undefined or omitted social codes. Sections III and IV show that the eight dis-
tribution channels are important predictors of investment horizons.

Within the eight distribution channels, funds and shareholders are connected
in one of two ways, either directly or indirectly. Direct shareholders interact
with the transfer agent and complete the fund’s application. These sharehold-
ers originate in the Retail Taxable, Retail Tax-free, Minor, Trust, and Entity
distribution channels. Indirect shareholders trade through intermediaries that
in turn trade with the transfer agent.” These shareholders originate in the
Supermarket, Fund/SERYV, and Other distribution channels. Section V shows
that the costs imposed by shareholder trading vary across the two account
types.

B. Summary Statistics at Account Opening

Table I describes the data collected by the fund when each account is opened,
and Table II provides summary statistics; data generated after account
opening—for example, fund returns—are summarized in Section IV. One-fourth
of accounts do not indicate the shareholder’s age; the age distribution of the

6The Fund/SERV system is a technology provided by the National Securities Clearing Corpo-
ration that included 571 fund families in September 2001. Investors connected to this network
are able to trade funds in a supermarket-like fashion at low financial and economic cost. A list of
Fund/SERYV participants is available at http://www.nscc.com/directory/fundserv.pdf.

"The intermediary that brings investors to the fund can establish one of three bookkeeping
arrangements with the transfer agent. First, an omnibus account can be created that contains all
shareholders of the intermediary in the fund. In this case, the transfer agent has on its books one
(large) account that is permitted to trade frequently in the fund. Large mutual fund supermarkets
such as Charles Schwab or TD Waterhouse may choose this system. In the second arrangement,
intermediaries open accounts for each of their individual investors using the intermediaries’ name
and a control number. Brokers such as E¥TRADE and HARRISdirect may choose this system. Under
either of these schemes, the transfer agent does not know the identity of the ultimate investor,
although in the second case it is able to observe the investor’s trades. In the final bookkeeping
arrangement, each account is identified by its shareholder.
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Table 1
Definitions of Variables Collected at Account Opening

This table defines the variables collected by the fund at account opening. Continuous data are
recoded as dummy variables because they are easier to interpret in the duration model.

Age dummies

Age 0 Shareholder’s age is less than 10
Age 10 Shareholder’s age is between 10 and 20
Age 20 Shareholder’s age is between 20 and 30
Age 30 Shareholder’s age is between 30 and 40
Age 40 Shareholder’s age is between 40 and 50
Age 50 Shareholder’s age is between 50 and 60
Age 60 Shareholder’s age is between 60 and 70
Age 70 Shareholder’s age is between 70 and 80
Age 80 Shareholder’s age is greater than 80
No Age Shareholder’s age is either not available or undefined
Initial transaction dummies
Size 0 Opening trade is less than 0.5 times the fund’s minimum
Size 0.5 Opening trade is between 0.5 and 1.0 times the fund’s minimum
Size 1 Opening trade is between 1.0 and 2.5 times the fund’s minimum
Size 2.5 Opening trade is between 2.5 and 5.0 times the fund’s minimum
Size 5 Opening trade is between 5.0 and 50.0 times the fund’s minimum
Size 50 Opening trade exceeds 50.0 times the fund’s minimum
Employee dummy
Employee Shareholder is an employee or relative of an employee of the fund

State of residence dummies
Headquarters
State 1-State 6

Account option dummies

Account is registered in the investment advisor’s home state
Account is registered in one of six large states

ATP There was an automatic transaction during the first ninety days
Not check The account was not opened with a check
Cash dividends Dividends are not reinvested

Telephone none
Telephone exchange
Telephone redemption
Telephone both

Distribution channel dummies

Retail Taxable
Retail Tax-free
Minor
Fund/SERV
Trust

Entity
Supermarket
Other

Neither telephone redemptions nor exchanges are allowed
Only telephone exchanges are allowed

Only telephone redemptions are allowed

Both telephone exchanges and redemptions are allowed

Social code is taxable individual or joint household

Social code is tax-free individual; the account is generally an IRA
Social code is uniform gifts or transfers to minors

Social code is Fund/SERV

Social code is trust

Social code is club, corporation, partnerships, or similar entity
Social code is supermarket or ominibus house

Social code is undefined or omitted

remaining accounts is centered at 40 and is roughly normal. Three-fourths of
accounts are opened with less than 2.5 times the fund’s minimum initial invest-
ment. Fewer than 1% of accounts are held by fund employees. The investment
advisor’s home state ranks third on account registrations yet only contains
half of the accounts registered in State 1. About one-third of accounts have no
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Table II
Summary Statistics of Variables Collected at Account Opening

This table presents the means and standard deviations of the variables collected by the fund
at account opening for all equity accounts opened between fall 1994 and summer 2000 in one
anonymous mutual fund family. There are over fifty thousand accounts, the unit of observation.
The censored accounts were active on the date the data set was extracted in summer 2000. All
variables are dichotomous.

Variable Mean Std. Dev. Variable Mean Std. Dev.
Age 0 0.008 0.091 Headquarters 0.071 0.257
Age 10 0.010 0.097 State 1 0.137 0.344
Age 20 0.075 0.263 State 2 0.079 0.269
Age 30 0.179 0.383 State 3 0.055 0.227
Age 40 0.197 0.398 State 4 0.044 0.205
Age 50 0.157 0.364 State 5 0.046 0.210
Age 60 0.086 0.280 State 6 0.044 0.205
Age 70 0.039 0.194
Age 80 0.007 0.084 Telephone None 0.329 0.470
No Age 0.242 0.429 Telephone Exchange 0.160 0.366
Telephone Redemption 0.121 0.326
Size 0 0.160 0.367 Telepone Both 0.390 0.488
Size 0.5 0.303 0.459
Size 1 0.291 0.454 Retail Taxable 0.579 0.494
Size 2.5 0.125 0.330 Retail Tax-free 0.172 0.377
Size 5 0.115 0.318 Minor 0.041 0.199
Size 50 0.007 0.085 Trust 0.107 0.309
Fund/SERV 0.086 0.280
Employee 0.002 0.040 Entity 0.004 0.065
Supermarket 0.000 0.019
AIP 0.120 0.325 Other 0.011 0.106
Cash Dividends 0.043 0.203
Not Check 0.215 0.411 Censored 0.322 0.467

telephone privileges and one-third have full privileges. Retail accounts com-
prise about three-fourths of all accounts, and Fund/SERV accounts make up
just under 10% of the total pool. About one-third of accounts are censored, mean-
ing they had not yet closed when the data were drawn in summer 2000.

A pairwise correlation matrix for the principal variables of interest by dis-
tribution channel is presented in Table III. The table shows that the Retail
Taxable accounts are correlated with automatic investment plans (p = 0.212),
the no-check flag (o = —0.339), and telephone redemption-only or redemption-
and-exchange options (p = 0.215 and p = 0.308, respectively). The Retail Tax-
free accounts are correlated with automatic investment plans (p = —0.135) and
the telephone exchange-only option (o = 0.643). The Fund/SERV accounts are
larger than the retail accounts, take cash dividends (p = 0.372), have no tele-
phone privileges (p = 0.436), and do not initially invest using a check (p =
0.573).

Public data on mutual fund shareholders are generally unavailable. Although
it is difficult to say whether shareholders in this family of funds are representa-
tive of the larger population of shareholders, the distribution of investor ages,
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account balances, and trading frequencies closely matches statistics reported
by the Investment Company Institute (the national association of the U.S. in-
vestment company industry). However, the funds’ transfer agent anecdotally
reports that shareholders in this family are “more stable” (longer term) than
those in other families it services.

II1. Closure Risk Estimated at Account Opening

This section applies a single-spell, semi-parametric proportional hazards
model to estimate closure risk. Regressors—usually called covariates in the du-
ration literature—are restricted to data collected by the fund on the day each
account opens. Section IV adds data collected after account opening, including
subsequent trades made by shareholders and fund returns.

The primary function of interest in the duration model is the hazard func-
tion A(#). It represents, loosely speaking, the conditional account-closure rate
at event time ¢. Letting the random variable T be the length of time a mutual
fund account is open, the hazard function can be expressed as follows:

Pr[t5T<t+h|th])
A X

A(t) = lim (
h—0*

Although the hazard function can be parametrically specified, there is little
economic theory to suggest an appropriate specification for the mutual fund
account-closure process. Erring on the side of caution, therefore, the propor-
tional hazards model developed by Cox (1975) is selected for the analysis. In
this semi-parametric model, the hazard function is specified as follows:

AME, 23 B, ho) = €2 P o), (1)

where ¢ is measured in calendar days and z is a vector of regressors that are
hypothesized to affect the distribution of fund holding periods. The empirical
analysis estimates 8 while allowing A to vary freely.

Animportant feature of the Cox model is that the hazard function A equals the
baseline hazard Ao when z = 0. Thus, if the regressors are carefully defined so
that z = 0 for the “average” account, the baseline hazard can be interpreted as
the hazard of the average or baseline account. All other effects are interpreted
relative to this baseline using the hazard ratio e# = (efirg)/(e%A). If the hazard
ratio is greater than one, the account is called risky because it is associated
with higher closure risk than that of the average account. Similarly, if the
hazard ratio is less than one, the account is called safe because it is associated
with lower closure risk than that of the average account. For example, if the
coefficient associated with the indicator variable z; were 8; = 0.6514, accounts
possessing that characteristic are risky: they are e®%14 — 1 = 91.8% more likely
than the baseline account to close. The estimated coefficients 8; are not of direct
interest and are not reported.

It is difficult to make strong statements about economic significance in the
proportional hazards model. Unreported results show that marginal effects
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greater than 7.53% in absolute value alter the investment advisor’s discounted
future profit by 1%. Therefore, the analysis focuses on hazard ratios from in-
dicator variables that are outside the interval (0.9247, 1.0753) and that are
statistically significant at « = 5%.

A. Specification

The empirical specification of mutual fund closure risk is motivated by the
switching-cost model: fund holding period is a function of shareholder type and
fund performance. Six classes of variables are hypothesized to proxy for the
shareholder’s switching costs and other economic factors: time, performance,
fund, shareholder characteristics, account options, and distribution channel.
These six groups collectively contribute more than 100 variables collected at
account opening to the regression. Continuous variables are recast as dummy
variables because they are easier to interpret in the Cox model.

The time dummies capture opening month (69 dummies), calendar month
(12), and day of the week (5) effects. The performance dummies indicate whether
the fund’s raw return exceeded its benchmark index or an alternative index in
the past week, month, or quarter (6). The third group consists of dummies for
each of the funds. The fourth type of regressors summarizes shareholder char-
acteristics: shareholder age (10), size of first transaction (6), investment advisor
employee status (1), and state of residence (7). The fifth type of regressors de-
scribes options chosen by the shareholder at account opening: automatic invest-
ment or withdrawal plan participation (1), whether the initial transaction was
made with a check (1), whether dividends are reinvested (1), and the selected
level of telephone trading privileges (4). The final type of dummy variables
indicates the distribution channel through which fund shares are purchased
(8).

The closure risk model for shareholder i who opens an account in fund j at
time ¢ is the log-linear version of equation (1):

log A(¢, zi,j; B, ho) = (time), 81 + (performance); B2
+ (fund); B3 + (shareholder characteristics); 84
+ (account options); 85 + (distribution channel); 85

+ log Ag(2). (2)

Three empirical specifications of this equation are presented in the next sub-
section: both 85 and Bg are constrained to equal the zero vector; only Sg is
constrained to equal the zero vector; neither 85 nor B¢ are constrained.

All data used in these specifications are collected by the fund when the ac-
count is opened. Variables are measured so that the baseline shareholder (z = 0)
is not an employee of the fund, does not live in one of the six largest states or
the state of the investment advisor, is between 40 and 50 years old, and paid
for the initial transaction using a check. The initial deposit was between one-
half and one times the fund’s minimum and was transacted on a Monday in
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Table IV
Closure Risk Estimated at Account Opening
The semi-parametric Cox proportional hazards model, A(¢, z; 8, Ag) = €2 P Ao(#), is applied to all equity
accounts that were opened between fall 1994 and summer 2000 in one anonymous mutual fund
family. The first, opening trade in the account is event-time zero. The closure of the account is
observed if it occurs before summer 2000; otherwise, it is censored. The baseline hazard A is left
unspecified and corresponds to z = 0. The baseline account is characterized by a shareholder who
is between 40 and 50 years old, is not an employee of the investment advisor, does not live in one
of the seven flagged states, does not participate in an automatic investment plan, does not allow
telephone trading, and opened the account with the fund’s minimum required investment using a
check through the Retail Taxable distribution channel. Only data collected by the fund when the
account is opened are used to estimate the account’s closure risk. All variables are dichotomous.
The unreported controls include fund dummies, month dummies (69; December 1994 is omitted),
calendar-month dummies (12; November is omitted), day-of-week dummies (5; Monday is omitted),
and six dummies that capture whether the fund exceeded its benchmark index or an alternative
index at account opening over the previous week, month, or quarter. The estimated hazard ratios
(HR) and robust standard errors (RSE) are displayed for three specifications. Statistical significance

at 10%, 5%, and 1% is denoted with one, two, and three asterisks, respectively. The variables are
defined in Table 1.

Log-Likelihood —354,414.74 —353,796.42 —-353,423.56
Variable HR RSE HR RSE HR RSE
Age 0 0.606 0.047** 0.644 0.050*** 1.001 0.087
Age 10 0.774 0.050*** 0.806 0.051** 1.030 0.068
Age 20 1.085 0.024*+* 1.096 0.025*** 1.095 0.025*+*
Age 30 0.975 0.017 0.985 0.017 0.982 0.017
Age 50 1.175 0.021** 1.160 0.021*+* 1.166 0.021**
Age 60 1.452 0.031*+* 1.411 0.031*** 1.420 0.031***
Age 70 1.743 0.051*** 1.677 0.050*** 1.662 0.049*+*
Age 80 1.595 0.102*** 1.553 0.100*** 1.550 0.100***
No Age 1.478 0.026*** 1.326 0.025*+* 1.260 0.041**
Size 0 0.995 0.017 1.012 0.019 1.027 0.020
Size 1 1.100 0.015*** 1.066 0.015*** 1.064 0.015***
Size 2.5 1.178 0.022*** 1.112 0.021** 1.092 0.021***
Size 5 1.390 0.028** 1.265 0.027*+* 1.237 0.026*+*
Size 50 1.948 0.153** 1.589 0.132*+* 1.629 0.133***
Employee 0.445 0.093*** 0.387 0.082*** 0.423 0.088*+*
(continued)

December 1994. The account comes through the Retail Taxable channel, rein-
vests dividends, does not have telephone trading privileges, and has neither an
automatic investment nor disinvestment plan.

The parameters 81, B2, and B3 are each expected to differ from the zero vector
because of the evidence that fund flows are sensitive to fund returns at both
the aggregate level (Sirri and Tufano (1998), Warther (1995), and Zheng (1999))
and investor level (Goetzmann and Massa (2002) and Grinblatt and Keloharju
(2001)). Additionally, B4 is expected to differ from the zero vector because de-
mographics have been shown to affect investors’ trades (Ameriks and Zeldes
(2001)).
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Table IV—Continued
Log-Likelihood —354,414.74 —353,796.42 —353,423.56
Variable HR RSE HR RSE HR RSE
Headquarters 0.681 0.017++ 0.688 0.017*** 0.711 0.018**+
State 1 1.133 0.019*** 1.124 0.019** 1.111 0.019***
State 2 1.041 0.022* 1.038 0.022* 1.036 0.022*
State 3 1.163 0.027*** 1.158 0.027*** 1.160 0.027***
State 4 0.983 0.026 0.998 0.027 1.002 0.027
State 5 1.054 0.028** 1.052 0.028* 1.031 0.028
State 6 0.940 0.026** 0.943 0.026** 0.955 0.026*
ATP 0.973 0.018 0.961 0.018**
Not check 1.622 0.032*** 1.464 0.031***
Cash dividends 1.490 0.049*** 1.331 0.044***
Telephone exchange 1.153 0.020*** 1.330 0.027**
Telephone redemption 1.193 0.022*** 1.234 0.024**
Telephone both 1.265 0.017** 1.339 0.020***
Retail Tax-free 0.858 0.018**
Minor 0.614 0.026***
Trust 1.096 0.035***
Fund/SERV 1.918 0.091***
Entity 0.975 0.087
Supermarket 0.323 0.157*
Other 1.103 0.066

Controlling for these four classes of variables, this section tests the hypothe-
sis that B5 and B¢ are equal to the zero vector. Distribution channels (8g) could be
related to investment horizons for two different reasons. (A similar discussion
applies to account options (B5).) First, there may be treatment effects: share-
holders that happen to be in a low-cost trading channel choose high levels of
trade simply because trades are cheap. Second, there may be selection effects:
shareholders with a priori preferences for high levels of trade will self-select into
a low-cost trading channel. Under either interpretation, the fact that distribu-
tion channels predict duration is sufficient to show that market segmentation
is possible, ceteris paribus. In order to simplify the discussion of the following
empirical results, the selection effect interpretation is taken below.

B. Results

Table IV presents the estimation results from three specifications of
equation (2) using the popular Breslow approximation for failure-time ties and
robust standard errors. Only results from the third specification are discussed.

The age baseline (from the omitted dummy) is the group of shareholders be-
tween 40 and 50 years old. Accounts that indicate no age have a hazard ratio
of 1.26: their conditional closure risk is 26% larger than the risk for sharehold-
ers in their 40s. Apart from the 20-year-old shareholders who are 10% riskier
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than the baseline, all shareholders under age 50 have similar closure risk.
Seventy-year-old shareholders have the largest hazard ratio at 1.66. This can
be interpreted as evidence of changing switching costs across cohorts: those
with the highest costs may be preoccupied with their careers and families (Age
30 and Age 40) while those with the lowest cost may have more free time (Age
70). A life-cycle or consumption story is also possible. For example, finance pro-
fessionals frequently advise clients to hold more bonds toward the end of the life
cycle as the clients shift from saving assets to consuming assets. The evidence
is broadly consistent with this advice and with some related models of portfo-
lio theory as discussed in Jagannathan and Kocherlakota (1996). Ameriks and
Zeldes (2001) provide an excellent introduction to this topic.

The second group of hazard ratios comes from account size dummies. The
baseline account deposited between one-half and one times the fund’s mini-
mum. Results show that the smallest accounts are not significantly different
from the baseline, but larger accounts are uniformly shorter term. The largest
accounts are 63% riskier than the baseline. These effects are consistent with
the model: the smaller shareholder has higher switching costs because he has
fewer alternatives, a smaller incentive to monitor the account, or has less trad-
ing experience.

The transfer agent keeps track of shareholders who are either fund employ-
ees or relatives of fund employees. The regressions show that fund employees’
accounts are significantly longer term.

Mutual funds are required to record the state of residence for every pur-
chaser of fund shares under blue sky laws. The seven largest states for share
purchases are assigned dummy variables. The investment advisor’s home state
is specially coded as Headquarters and the other six are coded as State 1-
State 6. It is surprising that dummies for State 1 and State 3 are statistically
and economically significant, but their effects are small compared with other
regressors of interest. The hazard ratio for Headquarters is surprisingly small,
however, even after controlling for employees who presumably reside in this
state: accounts opened in this state are 29% safer. The propensity for local
shareholders to have long investment horizons is interesting in light of the ge-
ography literature that documents investors’ preference for local assets (e.g.,
French and Poterba (1991) and Coval and Moskowitz (1999)).

Some shareholders opt to establish automatic investment (withdrawal) plans
through which a fixed amount of money is regularly debited from (credited to)
their bank account. There is no record of whether such a plan was established
when the account was opened, only what was in effect when the account last
appears in the data set. However, since individual automatic transactions are
dynamically coded as such in the transaction data, a proxy variable AIP is con-
structed. This dummy equals one if and only if there is an automatic transaction
during the first 90 days of the account. (Ninety days is chosen because auto-
matic transactions are sometimes established with a quarterly frequency.) The
results show that these accounts are less risky, but the effect is not economically
significant.

Some shareholders make their initial deposit with a check while others use al-
ternative means such as a bank wire or an Automated Clearing House
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transfer. Mailing a physical check to the fund generally takes more time and in-
volves more uncertainty about the eventual transaction date than other means.
Thus, market timers and investors with short investment horizons might find
this approach unacceptable. The evidence is consistent with this expectation:
shareholders who do not pay with a check are 46% riskier than those who do.
This difference is statistically and economically significant.

Most accounts (96%) reinvest dividends. Those that do not reinvest dividends
have a hazard ratio that is 33% higher than the baseline. This effect is statisti-
cally and economically significant after controlling for other variables, such as
age, that might be correlated with the need for dividends.

Accounts may have telephone exchange privileges, redemption privileges,
both, or none (omitted). Accounts that select some form of telephone privileges
are significantly riskier than those that do not.

The account option results have practical implications for the investment
advisor. Mutual funds are increasingly offering options that simplify the trad-
ing process, including telephone and Internet trading technologies. Lowering
shareholders’ trading costs might be rational business strategy if shareholder
type were exogenously determined (i.e., if there were a selection effect). How-
ever, this might not be wise if trading preferences were endogenously deter-
mined based on the options provided by the fund (i.e., if there were a treatment
effect): low costs will encourage short investment horizons. In either case, the
long-term social welfare implications of lower switching costs are not clear. On
the one hand, shareholders may move assets to funds that deliver excess re-
turns, efficiently reallocating capital (see Gruber (1996) and Zheng (1999)). On
the other hand, they may transfer assets to funds that achieved high recent
returns by chance, imposing socially wasteful transaction costs on the economy
(see Theorem 3 in the Appendix).

The final group of regressors consists of the eight distribution channel dum-
mies. Retail Taxable is the omitted channel in the regression because it has the
largest number of accounts. Entity and Other accounts have durations that are
statistically indistinguishable from the baseline account. Fund/SERV accounts
are 92% riskier than the baseline; these shareholders have economically and
statistically shorter investment horizons. Trusts are 10% riskier than the base-
line. The Retail Tax-free accounts are nearly 15% safer than the Retail Taxable
accounts. This is consistent with folk wisdom in the industry, but inconsistent
with the tax advantages of realizing capital gains inside tax-free accounts. Mi-
nor accounts are 39% safer than the baseline.

The marginally significant coefficient on Supermarket is ignored. Although
no firm that had an omnibus relationship with the family terminated it, there
were several instances of account reregistration. Thus, the closures that exist in
this category are in some sense artificial. These reregistrations are not excluded
from the database because similar reregistrations exist in the other channels.
Dropping these accounts does not materially change the results.

It is important to understand that the fund chooses the type of its sharehold-
ers when it chooses its distribution channels. For example, the fund chooses
whether or not to have risky shareholders by choosing whether or not to
participate in the Fund/SERV and Supermarket channels. Simulations in
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Section V quantify the costs of pooling predictably heterogeneous share-
holders.

Although many of the above-mentioned individual coefficients are economi-
cally and statistically significant, the univariate effects do not capture the full
range of redemption risk. Suppose, for example, that a 35-year-old shareholder
opens a Retail Tax-free account with a check at the fund’s minimum, reinvests
dividends, does not authorize telephone privileges, and establishes an auto-
matic investment plan. This account is 19% safer than the baseline account:

1-0982x0858x1x1x1x1x0.961=19%.

Were this shareholder also a resident of State 6 (Headquarters), the account
would be 23% (42%) safer than the baseline account. In contrast, a Retail Tax-
able account opened by a 75 year old depositing 50 times the fund’s minimum
by wire and choosing full telephone privileges while not reinvesting dividends
is 606% riskier than the baseline account. These multivariate effects appear to
be large enough to concern regulators, the investment advisor, and the fund’s
other shareholders.

The unreported fund and time effects are qualitatively similar across specifi-
cations. However, the day-of-the-week effect changes with the controls for share-
holder type. Monday accounts are significantly safer and Wednesday
accounts are significantly riskier in the first two reported specifications. In
the final reported specification—after controlling for shareholder type—only
a marginally significant Wednesday effect remains. This is consistent with
Lakonishok and Maberly (1990) who find that unsophisticated individuals
transact on Mondays while sophisticated institutions transact on Wednesdays.

In summary, many of the regressors analyzed in this section are economically
and statistically significant predictors of investment horizons. The directions of
these effects are consistent with the switching-cost model. Some of the largest
effects come from the fund-delivery mechanism, suggesting that the fund could
dramatically decrease its redemption rate were it to stop distributing shares to
predictably risky investors.

IV. Closure Risk Estimated after Account Opening

The previous section uses data that are collected by the fund when accounts
are opened to show that the fund can predict shareholder investment hori-
zons. This section extends the analysis by incorporating information about the
shareholder’s trades, account performance, and fund performance after account
opening. This robustness exercise strengthens the previous results.

A. Restructured Database

The database is restructured by splitting each account into 30-day observa-
tions. Regressors are assumed constant within each 30-day interval, but they
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Table V
Definitions of Variables Collected after Account Opening

This table defines the variables collected by the fund after account opening. The trade variables
are dichotomous, and the return variables are continuous.

Recent-trade dummies

Recent Buy There was a nonautomatic purchase in the previous 30-day interval
Recent Sell There was a nonautomatic redemption in the previous 30-day interval
Ever-trade dummies
Ever Buy There was a nonautomatic purchase before the current 30-day interval
Ever Sell There was a nonautomatic redemption before the current 30-day
interval

Fund returns
Fund Return Lag 1 Difference between the annualized lagged fund return and the
annualized average fund return
Fund Return Lag 2 Difference between the annualized twice-lagged fund return and the
annualized average fund return

Account returns

Account Return Difference between the annualized account’s lifetime return and the
annualized average fund return

are allowed to change between intervals. Thirty days is arbitrarily chosen as
a base unit of time; choosing a 91-day interval does not materially change the
results.

Table V defines two new classes of variables, and Table VI provides summary
statistics. The first group includes four dummy variables that measure non-
automatic trading in the fund (automatic trading is captured by the AIP dummy
defined in Table I). Recent Buy and Recent Sell indicate whether the account
executed a purchase or a redemption during the previous 30-day observation.
Ever Buy and Ever Sell indicate whether the account executed a purchase or a
redemption at any time before the start of the current 30-day observation.

Table VI
Summary Statistics of Variables Collected after Account Opening

This table presents the means and standard deviations of the after-opening trading dummies for
the database that consists of all equity accounts opened between fall 1994 and summer 2000 in
one anonymous mutual fund family. Each account is split into 30-day observations. For a given
account, the trading dummies start at zero but become one later if there is an appropriate trade
in the account. There are approximately 1.5 million observations (i.e., account months) in the
database.

Variable Mean Std. Dev.
Censored 0.975 0.157
Recent Buy 0.044 0.205
Recent Sell 0.007 0.084
Ever Buy 0.344 0.475

Ever Sell 0.080 0.271
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The second category of new regressors measures fund performance using
two different yardsticks: fund return and account return.® For each 30-day
observation, the fund’s holding period return is calculated and annualized. The
fund’s annualized return between fall 1994 and summer 2000 is then subtracted
from these returns so Ao retains its average-account interpretation. Thus, the
hazard ratio on this forward-looking measure of returns captures how closure
risk changes when the fund performs better or worse than average.

The account return captures the shareholder’s cumulative return experience
in the fund. It is calculated by subtracting the fund’s annualized return between
fall 1994 and summer 2000 from the fund’s annualized holding period return
between account opening and the start of the current 30-day observation. The
hazard ratio on this variable captures what happens when the account performs
better or worse than the fund. Note that fund and account returns are not
disjoint.

The new regressions also include all time dummies based on each account’s
opening date from the previous section and two new sets of time dummies based
on the after-account-opening observations. The first new group captures effects
for each of the 69 months in the sample period; the second group captures effects
for each of the 12 months in the calendar year.

B. Results

Table VII presents four specifications of time-varying closure risk. The pop-
ular Breslow approximation for failure-time ties is again used, but nonrobust
standard errors are reported because robust standard errors are not computa-
tionally feasible in this larger data set. The results are discussed in terms of
the fourth specification that includes all time-varying regressors. The hazard
ratios for shareholder age, account size, employee status, and state of residence
are not reported because they are similar to those presented in Table IV.

The first group of new variables are important predictors of closure risk.
Investors who have ever sold shares are 52.0% more likely than investors who
have never sold shares to close their accounts. Investors who recently redeemed
are 51.7% more likely than investors who did not recently redeem to close their
accounts. However, the effect of the first redemption in the account (Recent
Sell and Ever Sell are both equal to one) is to increase the closure risk by
1.517 x 1.520 — 1 = 131%.

Closure risk is reduced by both recent purchases (34%) and the first purchase
in the account (1 — 0.659 x 1.035 = 32%). However, closure risk is higher in
accounts that have made a purchase but not recently (Ever Buy is one and

8 In other contexts, studies have shown that aggregate fund flows are not particularly sensitive
to the chosen measure of fund performance (Gruber (1996), Sirri and Tufano (1998), and Zheng
(1999)). The present research weights accounts equally (as opposed to weighting by account value),
and Capon, Fitzsimons, and Prince (1996) document that mutual fund shareholders are unexpect-
edly unsophisticated. It seems unlikely that sophisticated measures of fund return would explain
account durations better than simple ones. Because no noteworthy differences are found across
several specifications, a simple measure is reported.
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Table VII
Closure Risk Estimated after Account Opening

The semi-parametric Cox proportional hazards model, A(,z; B, o) = e¥PA(2), is estimated for all
equity accounts that were opened between fall 1994 and summer 2000 in one anonymous mutual
fund family. The first, opening trade in the account is event-time zero. The closure of the account is
observed if it occurs before summer 2000; otherwise, it is censored. The baseline hazard 1 is left
unspecified and corresponds toz = 0. The baseline account is characterized by a shareholder who is
between 40 and 50 years old, is not an employee of the investment advisor, does not live in one of the
seven flagged states, does not participate in an automatic investment plan, does not allow telephone
trading, and opened the account with the fund’s minimum required investment using a check
through the Retail Taxable distribution channel. The regression includes data that are collected
by the fund on the day the account is opened (i.e., every regressor from the third specification of
Table IV) and data that are collected after account opening (including fund returns, account returns,
shareholder trades, and dummies that capture more robust time effects). The estimated hazard
ratios (HR) and non-robust standard errors (NRSE) are displayed for four specifications. Statistical
significance at 10%, 5%, and 1% is denoted with one, two, and three asterisks, respectively. The
variables are defined in Tables I and V.

Log Likelihood —-355,114.31 —355,108.74 —348,930.17 —348,748.79
Variable HR NRSE HR NRSE HR NRSE HR NRSE
Headquarters 0.701  0.017** 0.702 0.017** 0.703 0.017=* 0.702 0.017***
AIP 0923 0.018*** 0.923 0.018** 0921 0.018** 0.922 0.018**
Not Check 1.418 0.027*** 1419 0.027*** 1.429 0.027*** 1423 0.027***
Cash Dividends 1.261 0.033*** 1.262 0.033** 1.264 0.033** 1253 0.033***
Telephone 1.302 0.027*** 1.302 0.027** 1.295 0.027** 1293 0.027**
Exchange
Telephone 1.218 0.023** 1.218 0.023*** 1.219 0.023** 1.220 0.023**
Redemption

Telephone Both  1.306  0.019** 1.307 0.019** 1307 0.019** 1305 0.019***
Retail Tax-free 0.857 0.018*** 0.857 0.018** 0.859 0.018** 0.861 0.018"**

Minor 0.626  0.026*** 0.626 0.026* 0.629 0.026*** 0.629 0.026***
Trust 1.121 0.032*** 1.121 0.032** 1.118 0.032*** 1118 0.032**
Fund/SERV 2.236  0.089*** 2238 0.089** 2,152 0.086*** 2.123  0.085"**
Entity 0.994 0.088 0.994 0.088 0.996 0.088 0.996 0.088
Supermarket 0.235 0.097***  0.235 0.097** 0.231 0.095*** 0.234 0.097***
Other 1.058 0.058 1.057 0.058 1.056 0.058 1.062 0.058
Recent Buy 0.661 0.022*** 0.662 0.022*** 0.666 0.022*** 0.659 0.022***
Recent Sell 1539 0.065** 1.543 0.065*** 1.5639 0.065*** 1517 0.064***
Ever Buy 1.044 0.013** 1.044 0.013*** 1.038 0.013*** 1.035 0.013***
Ever Sell 1.500 0.028** 1.499 0.028*** 1513 0.028*** 1520 0.028***
Fund Return 0.992 0.000*** 0.992 0.000***
Lag1
Fund Return 0.992 0.000*** 0.992 0.000***
Lag 2
Account Return 0.999  0.000*** 1.006  0.000***

Recent Buy is zero): they are 3.5% more likely than the baseline account to
close. This effect is not economically significant, but it is consistent with the
switching-cost model: having revealed their low switching costs, ever-bought
shareholders are more likely to trade.
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The second group of new variables is less important than the first. The es-
timated hazard ratio for the first lag of fund returns is 0.992. A 10% increase
in last-period annualized, average fund performance (which also increases ac-
count returns) decreases closure risk by 10 x (1 — 0.992 x 1.006) = 2%. The ef-
fect of the second lag is to decrease closure risk by about the same 2%. Curiously,
after controlling for recent fund returns, positive account returns increase clo-
surerisk: a 10% increase in account returns more than 2 months previous raises
risk by 6%.

The hazard ratios of the other regressors of interest are qualitatively un-
changed in this model, except that the automatic investment plan is now eco-
nomically significant. Importantly, the channel effects remain economically and
statistically significant.

In summary, this section shows that although trades made after account
opening, fund returns, and account returns affect closure risk, other data avail-
able at the account’s opening generally have larger effects. In particular, dis-
tribution channel effects are larger than the effects of most other variables of
interest, including fund returns. Because regressors that predict duration are
collected by the investment advisor when the shareholder first joins the fund,
it is clear that mutual funds do not pool homogeneous shareholders to insure
against liquidity risk as suggested by Diamond and Dybvig (1983), Chordia
(1996), Nanda, Narayanan, and Warther (2000), and others. One puzzle raised
by this study is why funds choose to pool observably different shareholders.

V. Cost Estimates

The previous two sections document that shareholders in one mutual fund
family have predictably different liquidity needs. This section measures
whether the shareholders’ predicted demand for liquidity is proportional to
the liquidity costs they bear in the fund.

The fund incurs liquidity costs as investors trade its shares. Five components
of these costs are outlined as follows. First, shareholder flows impose transac-
tion costs—brokerage commissions, bid-ask spreads, and price impact—on the
fund if the portfolio manager trades the flows. Jones and Lipson (2001) docu-
ment that one-way transaction costs are 85 bp for their sample of institutional
investors that trade on the NYSE and the AMEX.

Second, shareholder flows may force the fund to trade at inopportune times.
Edelen (1999) argues that the fund will earn positive risk-adjusted returns
when the portfolio manager trades on private information. He predicts, how-
ever, that the fund will incur losses when the portfolio manager trades to satisfy
shareholders’ liquidity needs.

Third, shareholder flows will make the fund deviate from its preferred port-
folio weights. Purchases will result in excess cash in the fund’s portfolio; re-
demptions have the opposite effect. Even after the flow is fully traded, there
may be tracking error if the flow was not large enough to be traded across
each of the fund’s assets. The other side of the coin is that shareholder flows
allow a misaligned portfolio to be rebalanced more cheaply than if there were
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no flows. In the case of net inflows, for example, underweighted assets could
be purchased without the sale of overweighted assets.

Fourth, shareholder flows may alter the type of securities placed in the fund’s
portfolio. Chordia (1996) provides evidence that mutual funds hold more liquid
assets when there is more uncertainty about shareholder redemptions. For
example, closed-end funds’ portfolios may contain more illiquid assets than
open-end funds’ portfolios contain because closed-end funds do not need to sell
assets to satisfy shareholder redemptions.

Last, shareholder flows may change the fund’s distributions. This will affect
the return obtained by taxable shareholders. On the one hand, their tax burden
will increase if net outflows force the portfolio manager to sell appreciated
assets because the fund is required to pass through gains to its shareholders
proportionately. On the other hand, their tax burden will decrease if net inflows
dilute the fund’s realized and unrealized capital gains through the creation of
new shares. Dickson et al. (2000) report that this tax externality may have cost
shareholders more than 10 bp per month between 1983 and 1998.

A comprehensive analysis of these five costs is beyond the scope of this study.
Moreover, data required to measure precisely these costs are unavailable. For
example, the tax basis of the fund’s portfolio must be known before the tax effect
can be measured accurately. For these reasons, the liquidity cost estimates
presented in this section are entirely based on Jones-Lipson transaction costs
and Edelen uninformed trading costs. This necessary simplification suggests
that the reported estimates will understate the total costs shareholder flows
impose on the fund.

A. Results

The fund’s technology enables it to generate a particular series of returns. As
shareholders trade fund shares, however, the fund will make extra trades and
incur extra costs. Thus, the post-shareholder-flow fund returns will be inferior
to the pre-shareholder-flow fund returns. The difference between these returns
is the fund’s cost of liquidity provision. Formally, fund j’s liquidity cost at time
t is the geometric difference between the cumulative pre-flow fund return and
the cumulative post-flow fund return:

cumulative pre-flow fund return;
liquidity cost;, = log( P 2 ) ; 3)

cumulative post-flow fund return;,

where the cumulative returns are normalized to one when the fund enters
the sample. The liquidity cost is annualized and averaged across all funds in
the family. The difference between indirect and direct shareholders’ average
liquidity cost is the liquidity difference:

liquidity difference = liquidity cost.

indirect — liquldlty cOStdirecl:'
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This statistic will be zero if there are no wealth transfers between the indirect
and direct shareholders. The difference between the fund’s liquidity cost and
that of one shareholder type is the pooling cost:

pooling cost, . = liquidity costg,,q — liquidity cost,yp,

where “type” is either indirect or direct. This statistic estimates how much a
shareholder type loses (or gains, if negative) in the pooled fund.

Note that the liquidity cost statistic is affected by the ratio of shareholder
flows to fund assets. For example, $10,000 in transaction costs is more signifi-
cant on a per-invested-dollar basis in a $5 million fund than in a $500 million
fund. Thus, funds with high percentage flows (e.g., rapidly growing funds) in-
cur high liquidity costs. Nevertheless, the liquidity difference statistic is not
affected by fund growth if the indirect and direct growth rates are equal: the
liquidity difference statistic is zero if both indirect and direct assets grow at
the same rate. The key observation necessary to see this is that liquidity costs
associated with a given percentage inflow will be the same for both indirect
and direct shareholders because liquidity costs are stated as percentages.

The liquidity cost model in equation (3) has four inputs. The first is fund
returns. The post-flow fund returns are the realized returns of the funds in the
database. The pre-flow fund returns are simulated by adding the estimated
shareholder-imposed transaction costs to the post-flow fund returns.

The second input is the fund’s transaction costs. They are affected by, among
other things, the fund’s underlying assets and management style. To conserve
space, however, a menu of only the following four management-style transac-
tion cost estimates reported by Jones and Lipson (2001) is provided: 152 bp
(momentum manager), 85 bp (“average” manager), 57 bp (index manager), and
50 bp (value manager). No attempt is made to adjust for the fact that if a large
trade raises (lowers) an asset’s price, there is a residual benefit (cost) to the
fund insofar as the fund already owned shares of that asset.

The third input is the process by which the fund responds to shareholder
flows. One model regresses fund trades on shareholder flows:

fund purchases = «a; + Bi(shareholder purchases) + ¢,

fund redemptions = ay + Ba(shareholder redemptions) + €3,

where 81 and Bs capture the shareholders’ incremental effect on the fund. This
model cannot be estimated because the fund’s trades are not available. How-
ever, Edelen (1999) estimates it for a sample of mutual funds and reports that
70% of gross shareholder flows are traded by the fund (i.e., B; ~ B2 ~ 0.70). The
remaining 30% of gross shareholder flows are either netted across some accu-
mulation period or are incorporated into trades the fund would have otherwise
made. These results are used to estimate a gross-flow model.

Edelen (1999) presents a second model of the fund’s response to shareholder
flows: the fund nets shareholder flows over an accumulation period before trad-
ing them. This approach corresponds more closely with the intuition that net
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(not gross) shareholder flows cause the fund to trade. However, this methodol-
ogy is sensitive to assumptions about the fund’s cash management strategy. For
example, trading costs will depend on the number of days the fund accumulates
flows before it trades them. Additionally, the fund’s return during the accumu-
lation period will depend on how the accumulated cash is held. For example,
noninterest bearing cash will behave differently from S&P 500 futures con-
tracts. These cash management strategies may be especially relevant for funds
that have high portfolio turnover and funds that do not track popular indices.
For these reasons, Edelen’s net-flow model may be inferior to his gross-flow
model. Nevertheless, a net-flow model, too, is estimated.

The final input in the liquidity cost model is shareholder flows. To simplify
the analysis, account-level transactions are aggregated into daily gross flows
from three types of shareholders: direct (accounts opened through the transfer
agent), indirect (accounts opened through an intermediary), and all (the sum
of indirect and direct). Results from Sections III and IV suggest that direct
shargholders’ liquidity cost will be less than indirect shareholders’ liquidity
cost.

The gross-flow model is presented in Panel A of Table VIII. Pre-flow fund
returns are estimated by adding daily transaction costs for 70% of gross share-
holder flows to the post-flow fund returns. Results show that liquidity provision
costs the fund 112 bp annually if trading costs are assumed to be 85 bp.'® How-
ever, liquidity costs are very different for the two subgroups. The indirect share-
holders’ liquidity cost is 126 bp while the direct shareholders’ liquidity cost is
62 bp. The resulting 65 bp liquidity difference is large in a relative sense—it is
slightly larger than the direct shareholders’ liquidity cost. It is also large in an
absolute sense—it is nearly three-quarters of the 91 bp average asset-awaited
expense ratio of domestic equity mutual funds in 2000.!! These results sug-
gest that shareholders’ predicted demand for liquidity is not proportional to
the liquidity costs they bear in the fund.

Since the liquidity cost imposed on the fund by the indirect shareholders is
higher than that imposed by the direct shareholders, it appears that the fund’s
return would have been higher had the fund excluded the costly indirect share-
holders. The direct shareholders’ estimated pooling cost is 51 bp, suggesting
that an otherwise identical direct-only fund would outperform the pooled fund
by 51 bp annually.

The other rows of Panel A show the liquidity costs, pooling costs, and liquid-
ity differences for the other three management styles identified by Jones and

91If indirect and direct shareholders really trade shares differently, the fund may adapt its re-
sponse to shareholder flows. In the gross-flow model, for example, this suggests that Bairect 7 Bindirect-
Data limitations prevent an exploration of this issue; the estimated costs assume that the fund’s
response does not vary by shareholder type.

10 Although liquidity cost levels are not the focus of this section, it is worth noting that Panel
A’s estimates are consistent with other research. In particular, estimates in Edelen (1999) suggest
that liquidity provision costs the fund 90 bp = 0.0174(0.24 + 0.28) annually. This level of liquidity
costs obtains when transaction costs are 68 bp.

1 January 2001 Morningstar PrincipiaPro; author’s calculations.
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Table VIII
Liquidity Difference

This table presents, in basis points, the average liquidity cost (LC), pooling cost (PC), and liquidity
difference (LD) by shareholder type. LC is the geometric difference between the simulated pre-flow
fund return and the actual post-flow fund return. It is annualized and averaged across all funds in
the family. PC is the difference between the fund’s liquidity cost and that of either indirect or direct
shareholders. LD is the difference between LCs for the indirect and direct shareholders. Panel A
assumes the fund trades 70% of gross shareholder flows. The fund’s transaction costs are 152 bp
(momentum manager), 85 bp (average manager), 57 bp (index manager), or 50 bp (value manager).
Panel B assumes the fund trades 100% of net shareholder flows over accumulation periods that
range from 1 to 20 trading days. Trading costs are 85 bp.

Shareholder Type
All Indirect Direct
LC LC PC LC PC LD

A. Gross Shareholder Flows

Trading Costs
(in Basis Points)
152 195 216 —22 108 86 108
85 112 126 -14 62 51 65
57 76 86 -10 42 35 45
50 67 76 -9 37 31 39

B. Net Shareholder Flows

Accumulation Period

(in Trading Days)
1 110 138 —28 63 47 75
2 105 131 —26 60 45 71
5 99 121 —22 58 41 63
10 99 115 —-16 58 41 57
15 100 109 -9 60 40 49
20 103 106 -3 61 42 45

Lipson (2001). For example, the results show that liquidity differences between
indirect and direct shareholders in momentum, index, and value managed
funds are 108, 45, and 39 bp, respectively.

The net-flow model is presented in Panel B of Table VIII. The pre-flow fund
returns are calculated by adding transaction costs for 100% of shareholder net
flows to the post-flow fund returns over accumulation periods ranging from
1 to 20 trading days.'? The model assumes that trading costs are 85 bp. The
results are qualitatively similar to those in Panel A.

2]t is unlikely the fund accumulates flows over periods longer than one calendar month. First,
the transfer agent sends the fund daily or twice-daily updates on gross shareholder flows. This
suggests that the fund considers daily whether or not to trade shareholder flow. Second, the ratio
of monthly net flows to monthly fund assets averages 7%. Tracking error would be significant if
the fund had longer accumulation periods.



Predictable Investment Horizons and Wealth Transfers 2003

B. Robustness Checks

The liquidity cost model has four inputs. Table VIII shows that the results are
driven by neither assumptions of trading costs (Jones and Lipson (2001)) nor
assumptions about the fund’s response to shareholder flows (Edelen (1999)).
It is worthwhile to consider briefly the model’s sensitivities to the other two
inputs because they are unique to the mutual fund family that provided the
data.

The first family-specific input is daily fund returns. The gross-flow model is
reestimated with three sequences of random returns. The first sequence is nor-
mally distributed with the same mean and standard deviation as the family’s
returns. The second sequence is normally distributed with mean and standard
deviation equal to that of the value-weighted stock market between 1994 and
2000, the sample period. The third sequence is normally distributed with mean
and standard deviation equal to that of the value-weighted stock market be-
tween 1962 and 2000. In each case, the unreported results are similar to those
presented in Table VIII. This suggests that the family’s particular sequence of
returns is not driving the results.

The other family-specific input is shareholder flows. One concern is that the
positive liquidity difference is primarily driven by fund growth differences and
not investment horizon heterogeneity: a higher growth rate of indirect assets
would mechanically impose higher aggregate transaction costs even if invest-
ment horizons were identical. (Recall that the liquidity difference statistic con-
trols for common growth rates.) If the differential growth rate were predictable,
the liquidity difference statistic would remain meaningful ini the sense that it
captures a predictable wealth transfer. Even so, an adjustment for differential
growth seems warranted. The first robustness check reestimates the gross-flow
model with scaled shareholder flows:

average fund inflows

scaled type inflows, = type infl -
P W8 = raw type ntiows, x average type inflows

)

average fund outflows

scaled t; tfl = fl
ype outflows, = raw type outflows, x average type outflows

2

where “type” is either indirect or direct. The scaled liquidity difference for mo-
mentum, average, index, and value managers is 48, 29, 21, and 18 bp, respec-
tively. This shows that even when the indirect and direct shareholders impose
exactly the same level of costly aggregate flows on the fund, there are still differ-
ences in the fund’s corresponding liquidity costs that are directly attributable
to investment horizon differences.

The second adjustment for growth differences focuses on outflows from ex-
isting shareholders while ignoring inflows from new shareholders.!3 This is
operationalized in the gross-flow model by assuming the fund trades gross
shareholder redemptions at 85 bp and gross purchases at 0 bp. In this model,

13 The referee kindly suggested this approach.



2004 The Journal of Finance

the liquidity difference for momentum, average, index, and value managers is
55, 31, 21, and 19 bp, respectively. This shows that the results are not driven
by inflows.

Out-of-sample tests for the robustness of the main results to shareholder
flows are not possible because shareholder data from other mutual fund fam-
ilies are not available. Future research is needed to determine whether this
family’s mixture of shareholders is representative of mixtures found in other
open-end mutual fund families. The item of interest is whether predictable
liquidity differences (not simply liquidity costs) are economically large.

In summary, this section explores liquidity costs generated and borne by fund
shareholders, focusing on two easy-to-identify groups of shareholders (namely,
indirect and direct) that have different predicted liquidity needs. Even though
these shareholders bear the same daily costs in the pooled fund, their annual
liquidity needs differ in the basic, scaled, and redemption-only models by 65, 29,
and 31 bp, respectively. In other words, these shareholders’ predicted demand
for liquidity is not proportional to the costs they bear in the fund. In the basic
model, for example, direct shareholders annually pay 51 bp more for liquidity
in the pooled fund than they would pay in an otherwise identical fund that
excluded indirect shareholders.

The reported liquidity and pooling cost estimates are expected to be lower
bounds of the true costs for three reasons. First, the estimation process ex-
cludes liquidity cost components such as tracking error and taxes. Second, the
estimates are based on two very coarse types of shareholders—indirect and
direct—that are categorized by just one ex ante characteristic. It is easy to
segment further the shareholders into groups that have larger costs. Third,
the estimates ignore shareholders’ private information about their liquidity
needs.

VI. Discussion

The first part of this study documents that shareholders in one mutual fund
family have predictably different liquidity needs. The second part shows that
the shareholders’ predicted demand for liquidity is not proportional to the costs
they pay in the fund. This raises three questions about the predictable wealth
transfer: can it be reduced or eliminated, is it offset by other costs, and does it
exist in other mutual fund families? These are discussed in turn.

A. Reducing the Wealth Transfer

The wealth transfer could be reduced if fees were charged that either discour-
aged costly, short-term investments or compensated the fund for its transaction
costs. One common fee is the load. It is generally imposed by the fund at the
time of share purchase (front-end load), but it is occasionally imposed at the
time of redemption (back-end load). Either way, the load introduces, in effect,
a bid-ask spread in the pricing of fund shares that makes trading more costly
for shareholders. Nevertheless, loads may not have a large effect on fund-level
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investment horizons because they are generally family (and not fund) specific.
For example, a new shareholder will pay a load on the initial investment in an
equity fund but not on a subsequent exchange to another equity fund in the
same family. Moreover, loads are paid to the broker and do not compensate the
fund for its transaction costs.

Some funds charge purchase or redemption fees that are paid directly to
the fund’s portfolio—not to the broker—to offset the fund’s trading expenses.
Purchase fees are imposed on all share purchases; redemption fees are only
levied against shares sold within a specified time after purchase, typically fewer
than three months. These fees should reduce the transaction cost externality
because they may discourage very short holding periods and they compensate
the fund for at least some of the shareholder-imposed transaction costs. Even
when combined, however, purchase and redemption fees will not eliminate the
wealth transfer because shareholders whose investment horizon exceeds the
redemption-fee window do not pay the redemption fee. The percent of no-load
equity funds that impose redemption fees increased from 3.5% in 1999 to 7.7%
in 2001.14

In theory, the transaction cost externality would be eliminated were every
shareholder charged, irrespective of expected or realized holding periods, a
properly calibrated transaction fee for all purchases and redemptions that is
paid directly to the fund’s portfolio. However, transaction fees would not address
the other four liquidity costs (such as taxes) highlighted in Section V.

B. Offsetting Costs

It may be naive to focus on just one cost of investing in mutual funds when
it might be offset by other factors. For example, there may be economies of
scale in the industry that reduce expense ratios as funds grow. If the expense
ratio reduction were large enough, short-term shareholders would provide a
net benefit to long-term shareholders when they join the fund.

Another unexplored cost comes from servicing shareholders. The Vanguard
Group says that shareholder servicing costs are approximately $40 per account
per year.!® A fund’s expense ratio would have to include 100 bp on a $4,000
account to recover just these expenses. Even if long-term accounts subsidize
short-term accounts’ trading costs, the wealth transfer likely runs the other
way for shareholder servicing costs because long-term accounts tend to carry
small balances.

C. Generalizability

The predictable wealth transfers documented within one mutual fund family
are more interesting if they are indicative of economically significant wealth

14 July 1999 and July 2001 Morningstar PrincipiaPro; author’s calculations.
15 The Wall Street Journal, August 8, 2001, p. C1.
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transfers in other mutual fund families. The remainder of this section discusses,
therefore, whether shareholders in other funds have predictably heterogeneous
liquidity needs and whether other funds have different liquidity costs.

The transfer agent that provided data for this study anecdotally reports that
this family’s shareholders are more stable (longer term) than those in other
families it services. Beyond this, it is impossible to say whether shareholders
in other mutual funds have liquidity needs that are different from those doc-
umented in this study. Nevertheless, it is reasonable to conjecture that other
funds contain shareholders with heterogeneous expected investment horizons
because fund shares are frequently sold through multiple distribution chan-
nels. For example, some funds are distributed through both small 401(k) retire-
ment plans that do not provide many alternative investments and large mutual
fund supermarkets that do. Even if a particular fund were distributed through
a single channel—such as a proprietary pension fund for a large employer—
investors may have unequal access to account options such as Internet trad-
ing privileges that affect or are affected by their switching costs. For example,
white-collar managers with computers on their desks and Internet trading priv-
ileges trade shares more cheaply than blue-collar workers on the factory floor
without computer access trade. Although this sort of within-fund heterogeneity
is expected to lead to measurable ex ante investment horizon differences within
other mutual funds, it is unclear whether the average difference will be smaller
or larger than those documented in this study.

The reported liquidity cost estimates may be representative of the average
costs found in other funds because they are grounded in general results from
Edelen (1999) and Jones and Lipson (2001). On a fund-by-fund basis, however,
it is clear that shareholder-imposed costs vary. A few examples illustrate which
funds might have high liquidity costs. First, shareholder flows increase costs if
they are volatile (as might be the case in mutual fund supermarkets) or if they
are large relative to the size of the fund (as might be the case in a small fund that
has gotten positive press). Second, the fund accentuates the negative effect of
shareholder flow if it accumulates flows over short periods (as might be the case
in a fund that is sensitive to deviations from its preferred portfolio weights).
Last, the fund’s costs will increase if the fund aggressively trades assets (as
might be the case in a momentum fund) or if the fund trades relatively illiquid
assets (as might be the case in a small-cap fund).

VII. Conclusion

A new friction in trading mutual fund shares is modeled: switching costs.
Shareholders with low switching costs sell fund shares early and impose high
costs on the fund. Similarly, shareholders with high switching costs sell fund
shares late and impose low costs on the fund. The net effect is a wealth transfer
from the long-term shareholders to the short-term shareholders. Two implica-
tions of the model are tested in this study: switching-cost differences are asso-
ciated with investment horizon differences and investment horizon differences
cause a wealth transfer among shareholders.
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The first half of the analysis shows that the fund can predict shareholders’in-
vestment horizons using data it collects in the ordinary course of business that
proxy for shareholders’ switching costs. For example, older investors, larger ac-
counts, and Fund/SERV accounts have shorter investment horizons while au-
tomatic investment plan, tax-advantaged, and employee accounts have longer
investment horizons. Accounts with recent purchases are less likely than oth-
ers to close; those with recent redemptions are more likely than others to close.
Accounts with distant purchases or redemptions are uniformly more likely than
others to close, but the distant-purchase effect is economically small. The evi-
dence also shows that even though various measures of fund returns are sta-
tistically significant predictors of investment horizons, the economic effects are
surprisingly small.

The duration analysis also shows that residents of the investment advi-
sor’s home state have predictably longer investment horizons than nonresident
shareholders have. This large effect is interesting in light of the geography lit-
erature that documents investors’ preference for local assets (e.g., French and
Poterba (1991) and Coval and Moskowitz (1999)).

The second half of the analysis splits the shareholders into two groups based
on the channel through which they purchased fund shares and measures the
liquidity demands of each group. Estimates show that even though the indirect
and direct shareholders bear the same liquidity costs in the pooled fund, their
liquidity needs differ significantly. In other words, the shareholders’ predicted
demand for liquidity is not proportional to the costs they bear in the fund,
suggesting that the fund systematically misprices its shares. For example, ex-
pected long-term shareholders pay more for liquidity in the pooled fund than
they would pay if the fund excluded expected short-term shareholders.

The levels of the reported cost estimates are large relative to explicit mutual
fund expenses such as management fees and 12b-1 fees. Moreover, the simula-
tions likely underestimate the true pooling externalities for two reasons. First,
this study only looks at one dimension of the problem, ignoring, for example,
the effects of taxes and tracking error. Second, the cost estimates are based on
only two ex ante types of shareholders, neglecting not only the shareholders’
private information about their liquidity needs, but also many other observable
variables that predict account closures.

An important result of this article is that mutual funds are not Diamond-
Dybvig liquidity providers that offer an equitable insurance benefit to all share-
holders. Because predictable investment horizon differences result in econom-
ically significant wealth transfers, the fund’s proportionate allocation of costs
allows expected short-term shareholders to impose some of their costs on the
long-term shareholder. Future research could pursue this unexpected wealth
transfer from the supply side: Why do mutual funds pool predictably heteroge-
neous shareholders? Alternatively, the demand side could be explored: Why do
long-term investors commit resources to mutual funds that engage in such pool-
ing? Although these questions are narrowly focused on mutual funds, parallel
questions may apply to banks, mortgage-backed securities, and other financial
structures. Answers to these questions may add important insights into the
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perennial question of how mutual funds and related financial intermediaries
add value.

Appendix

This appendix presents a model of mutual fund investing where the moti-
vation for trade across funds is the mutual fund pricing mechanism. Because
some investors have high switching costs and remain in the fund for both peri-
ods, they pay a disproportionate amount of the fund’s aggregate trading costs
and receive a lifetime return lower than the return obtained by the investors
who trade. Theorem 1 documents the economy’s unique separating equilib-
rium. Theorem 2 demonstrates that there is no pooling equilibrium. Theorem 3
proves that trading is socially wasteful. Theorem 4 shows that if the proportion
of traders is high enough in the separating equilibrium, prohibiting trade is
Pareto optimal.

The model is based on the standard infinite-horizon OLG framework, where
time is divided into a countable number of dates ¢t € Z, the set of integers. At
each ¢, a new generation of investors, normalized to one, is born and one new
mutual fund is created. Both investors and funds live for two periods. Investors
are endowed with unit wealth at birth (¢), may switch funds at midlife (¢ + 1),
and consume only at death (¢ + 2). Funds are endowed with a constant-returns-
to-scale investment technology that enables them to generate raw returns R > 1
each period. Without loss of generality, assume funds are owned by investors
and charge management fee f = 0 each period.

When a new investor is born at ¢, he can choose to invest in either the second
phase of the old fund born at ¢ — 1 or the first phase of the new fund born at ¢.
If he chooses the old fund, he is forced to redeem at ¢ + 1 when it is liquidated.
He must invest the proceeds either in the new fund’s second phase or the first
phase of the future fund born at # + 1. If the investor chooses instead the new
fund at ¢, he can either continue in the fund at ¢ 4+ 1 or he can invest in the first
phase of the future fund. There is no alternative storage technology so he must
invest in a fund each period. See Figure Al.

Investors pay a dissipative switching fee s € {s;,s;} to exchange funds at
midlife.'® Assume proportion 6 € (0, 1) of each generation have low switching
costs, s; = 0, and 1 — 6 have high switching costs, s, > 0. The fund pays trading
costs ¢ € (0, %R) in proportion to realized redemptions at the end of its first
and second phases. Shareholder flows reduce, therefore, the fund’s after-cost
performance for both redeemers and nonredeemers.

Theorem 1 shows that if switching costs are large enough for the high-cost
type, there is a separating equilibrium where the low-switching-cost (LSC) in-
vestors switch funds at midlife and the high-switching-cost (HSC) investors do

16 Investor heterogeneity is modeled in terms of switching costs. Other devices that generate
similar results include search costs (some investors are better or more cheaply informed about
alternative funds), trading preferences (some agents like to trade), and taxes (some investors are
not required to pay taxes on early redemptions).
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Figure Al. Investment alternatives at time £. In an infinite-horizon OLG model where
both funds and investors live for two periods, investors choose between two funds each period.
Trading costs ¢ imposed by shareholder redemptions reduce the otherwise fixed return R of the
funds. In the unique separating equilibrium, investors with high switching costs are long-term in-
vestors (proportlon 1 0) while those with low switching costs are short-term (). The first-period

fund return R — mc is greater than the second-period fund return R —c. The traders’ return

(R - i th90)2 is, therefore, greater than the nontraders’ return (R — T ec)(R —c).

not switch funds. The HSC investors recognize the LSC investors earn a higher
return than they do in this full-information game, but they refrain from trade
because their switching cost is at least as large as the trading gain.

THEOREM 1 (Separating Equilibrium): If 6 € (0, 1) and s, > i zc investors with
high switching costs invest for both periods in the new fund whzle investors with
low switching costs invest in the new fund for only one period, switching to the

future fund at midlife. The first-period fund return is, therefore, R — 1 +ec and
the second-period fund return is R — c The traders’return (R — = 00)2 is greater
than the non-traders’ return (R — 5% e)c)(R c).

Proof: At time ¢, assume the LSC investors find it optimal to switch while
the HSC investors do not. In this case, the new fund acquires the entire new
generation of investors (1) and all shareholders from the old fund who have low
switching costs (6). The new fund has, therefore, 1 + 8 investors at ¢, 20 of whom
redeem at¢ + 1 when the older 6 die and the younger 6 switch to the future fund.
The remaining 1 — 9 HSC investors continue in the fund until it is liquidated
at t + 2. The total trading cost at ¢ + 1 is 26¢, and the per-investor cost is 1 + 5C

The first-period fund return is, therefore, R — ; +(,c At t + 2, the total tradlng
cost is (1 — )c, and the per-investor cost is ¢. The second-period fund return
is, therefore, R — c¢. Given these fund returns and investing strategies, do any
investors deviate? For the LSC investor, the equilibrium return is (R — = 6)c)z
while the best deviating return is (R — 1% eC)(R — ¢). Thus, they do not deviate
if 6 € (0, 1). For the HSC investor, the equlhbnum return is(R -3 +ec)(R -c)
while the best deviating return is (R — 55¢ — si)(R — 13 9C) Thus, they do not
deviate if s, > 1=Y¢. Q.E.D.

1+6

1+6
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Theorem 2 demonstrates there is no pooling equilibrium in this economy.
THEOREM 2 (Pooling Equilibrium): There is no pooling equilibrium.

Proof: Assume no investor switches at midlife. The return from not deviating
is R(R — ¢) while the return from deviating is (R — s)R. In this case, at least the
LSC investors deviate because s; = 0. Assume all investors switch at midlife.
The return from not deviating is (R — ¢ — s} R — ¢) while the return from deviat-
ing is (R — ¢)R — ¢). Thus, the HSC investors deviate because s; > 0. Q.E.D.

The before-trade fund return is always R. Because trades generate no social
benefits and are costly, they are a deadweight loss to the economy. Theorem 3
proves this, showing that a social planner would prohibit midlife trades.

THEOREM 3 (Social Welfare): Midlife trades are a deadweight loss to the economy
in the separating equilibrium.

Proof: Assume the separating equilibrium where trades generate gains for
the LSC investors and losses for the HSC investor. The aggregate benefit and
cost of the midlife trades are as follows:

2
aggregate benefit = 9 ((R - 12i90) —R(R - c)) )

2c0
aggregate cost = (1 — 0) (R(R —c)—(R~-¢) (R B 1+9))'

The difference between the benefits and costs is

¢6(2c(1+62) — R(1+6)%)

<0,
(1+6)>

aggregate benefit — aggregate cost =

since§ € (0,1)andc < JR. QE.D.

Were funds to price redemptions according to marginal cost, each investor
would pay c for each redemption. However, the actual pricing structure in the
model permlts a wealth transfer in the separatmg equlhbnum twice redeemers
pay 1 +0c + 1 + 2-¢ < 2c while once redeemers pay 1 125¢ +¢ > c. Theorem 4 shows
that if 6 were large enough, even the traders who exploit the pricing mecha-
nism would prefer marginal cost pricing to the prisoner’s-dilemma-like payoffs
they receive in the separating equilibrium. The essential intuition is that with
enough traders in the economy, their lifetime return (R — 12" c? ~ (R —c)is
less than the return they receive if midlife trades are prohlblted R(RR — o).

TuHEOREM 4 (Trading Tax): Assume 6 € (0,1) and c €(0,1R). Define V =
R- ZVR(R‘C . If 6 €[V,1), a midlife trading tax p > ¢ is Pareto optimal. If
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0 € (0,V), a midlife trading tax p > ¢ benefits the HSC investors but hurts the
LSC investors.

Proof: If no one trades, all investors receive the two-period return R(R — c).
The LSC investors’ return from deviating is (R — p)R, so they do not deviate. The
HSC investors’ return from deviating is even lower so they, too, do not deviate.
All that remains to be shown is that this new pooling equilibrium is Pareto
improving. The HSC investors’ welfare clearly improves. The LSC investors
are no worse offif R(R —¢) > (R — _1_2_%0)2’ or, equivalently, f(6) = (R(R —c¢) —

(R — 2;¢)*)(146)% > 0. Note that f(6) is a convex, parabolic function of 6. Its

two roots are V' = BX2VEE-0) 5pq v = B-2/EE -0 where V' < V. The first

root, V', is negative because ¢ € (0, %R ). The second root, V, is between zero
and one for the same reason. Therefore, f(6) is negative when 0 € (0, V) and
nonnegative when 6 € [V,1). Q.E.D.
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