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A Treasury Inflation-Protected Security (TIPS) is virtually risk free. As an obligation of theU.S. Treasury, it ismost-
ly free of default risk. As an inflation-indexed security held tomaturity, it is risk free in termsof purchasing power.
However, investing in a TIPS-only portfolio for retirement is not risk free. This paper presents the results of a sim-
ulation analysis designed to evaluate the performance of a portfolio of inflation-indexed Treasury coupon bonds.
This study demonstrates that significant shortfall risk exists for TIPS-only portfolios across a range of savings
plans and the securities selection rules.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

A portfolio of Treasury Inflation Protected Securities (TIPS) appears
to be an ideal candidate for achieving a target level of real consumption
in retirement. TIPS have virtually no default risk and are indexed for in-
flation. By comparison, stocks expose investors to considerable risk, and
even conventional Treasury bonds held to maturity have inflation risk.
For these reasons, Professor Zvi Bodie argues thatmost investors should
invest most if not all of their retirement savings in Treasury inflation-
indexed bonds (e.g.Bodie & Clowes, 2003, Chevreau, 2009a, 2009b,
Light, 2009).

This paper evaluates the shortfall risk of TIPS-only portfolios held for
retirement. Consider a household earning an income at the median for
U.S. households in 2012. Suppose that their objective is to maintain
the corresponding level of real income in retirement. This paper
shows that, across a range of savings plans and security selection
rules, the probability is significant that this household will not accumu-
late sufficient wealth in a TIPS-only portfolio to achieve its goal.

Themost obvious reason is that TIPS offer relatively low real returns.
An investor could boost the level of savings in the TIPS-only portfolio.
But this paper demonstrates that an investor would need to save prodi-
giously in order to reduce shortfall risk to minimal levels. Another solu-
tion is to delay retirement. But the reduction in the probability of a
shortfall generally comes at a significant cost in the form of lower utility

of consumption in retirement as well as loss of leisure time (i.e., less
time in retirement). Social Security benefits reduce shortfall risk, but
an investor who saves for retirement in a TIPS-only portfolio still must
contribute at high levels in order to minimize this risk.

Low real returns are not the only factor. Uncertainty about future
real yields creates uncertainty in how much real savings are required
to meet the investor's objectives. The analysis in this paper takes this
factor into account by simulating uncertain real yields over time. This
paper also examines the effects on shortfall risk of market friction and
risk of involuntary, early permanent retirement (e.g., due to disability).
In addition, not all TIPS selection strategies perform the same. This
paper shows that the choice of security selection rules can have a signif-
icant effect on shortfall risk.

2. Material and methods

2.1. Simulated investors

This paper evaluates investment performance in terms of shortfall
risk. This approach is consistentwith Bodie and Clowes (2003),who jus-
tify an all-TIPS portfolio on the grounds that it minimizes the risk of fall-
ing short of one's retirement goals. Suppose that investors are saving to
buy an inflation-indexed annuity at retirement. Shortfall risk can be
measured as P{ω :Ct(S;ω)(S;ω)bχ}, where S is a strategy in the invest-
ment strategy space, Θ; ω is a simulated history for one investor;
t(S;w) is the actual date of retirement; Cτ(S;w) is the inflation-indexed
monthly consumption supported by an immediate inflation-indexed
annuity purchased at time τ, given strategy S followed by the investor;
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and χ is the minimum acceptable level of real monthly consumption in
retirement. Equivalently, we can reformulate this probability in terms of
actual pre-tax real retirement income versus an income target. In this
paper, the latter interpretation generally ismore convenient for the pur-
pose of comparing retirement outcomes with the level of monthly sav-
ings before retirement.

For consistency when comparing simulated investor histories, real
values are in terms of purchasing power at the investor's 25th birthday,
regardless of when the investor starts and stops saving. Hence, through-
out this paper, the term “real value” refers to the investor's purchasing
power at age 25 unless I specify otherwise.

This paper addresses a claim about shortfall risk of TIPS-only portfo-
lios. However, expected utility of each strategy is reported as an alterna-
tive measure of the relative benefits when comparing two strategies
with different shortfall risk. Results are for a time separable utility of
consumption in retirement, where the utility function is the natural
log of consumption. Expected utility at retirement is discounted back
to the investor's 25th birthday in all cases (using the same time discount
factor applied to calculate the expected utility) for consistency when
comparing investors with different retirement dates. In order to focus
on standard of living in retirement, bequests have no utility in the
analysis.

For convenience in the analysis, I replacemonthly real after-tax con-
sumption in retirement with monthly real pre-tax retirement income.
This incomemay arise solely froma TIPS-only retirement portfolio liqui-
dated to purchase an inflation-indexed annuity, or it may also include
other inflation-indexed retirement income such as Social Security ben-
efits. With the natural log of utility and the size of payments in this
study, the effect of shifting from after-tax consumption to before-tax in-
come on utility is small. For example, if monthly pre-tax annuity pay-
ments are $4000 and the effective average tax rate is 10%, then the
ratio of the log of consumption to the log of annuity payment is 0.987.
Moreover, the effect is proportional and thus does not change relative
ordering of expected utilities. Hence, an analysis of shortfall risk in
terms of pre-tax retirement income at the median household level
will lead to approximately the same conclusions in this paper as an anal-
ysis in terms of after-tax consumption.

A simulated investor adopts a lifetime investment strategy that
consists of a savings plan and a securities selection rule. A savings plan
either consists of constant monthly real dollar contributions ormonthly
real dollar contributions that grow at a constant rate. Each month
during the accumulation phase, the investor pools the new contribution
with cashflows from coupon payments and par frommaturing TIPS and
attempts to invest in TIPS that satisfy the security selection rule. In all
cases, the investor buys an inflation-indexed immediate annuity at
retirement.

Each investment strategy is evaluated under three scenarios: (a) no
secondary market friction and no risk of involuntary early retirement;
(b) secondary market friction and no risk of involuntary early retire-
ment; and (c) secondarymarket friction and risk of involuntary early re-
tirement. When the simulated investor is at risk of involuntary early
retirement, the risk begins at age 52. This risk is based on the National
Institute on Aging survey data reported by Hodes and Suzman (2007).
The probability of involuntary retirement in each month after the
investor's 52ndbirthday is determined by a quadraticmodel fit to annu-
al data from Figure 2-2, “Retirement Pattern for Career Workers in the
First HRS Cohort: 1992–2002.” Although this data includes retirement
for all reasons, health was the primary factor in early retirement for
more than half of all men and more than one third of all women in
the survey. Achieving sufficient financial wealth does not appear to
have been a significant factor in the reported retirement rates, because
more than one third of respondents said that they had saved nothing for
retirement, and three-fourths said that they had not saved enough. The
survey data is for retirement in the age range 52 to 70 years; in the
simulation, the probability of involuntary early retirement after the
70th birthday is assumed to be the same as the rate at age 70.

To determine themonthly inflation-indexed annuity payment that a
given level of wealth can buy, the simulator calculates the immediate
pension annuity factor, assuming discrete, real monthly payouts
conditional on the investor's age at retirement. (Please see Appendix A
for details.) To determine the real payout, the simulator divides the
investor's wealth by the immediate pension annuity factor. The follow-
ing simplifying assumptions apply to all cases.

• The investor saves in a tax-deferred retirement account, and the
annuity at retirement is held in this account. This assumption is
consistent with the growing role of tax-deferred defined contribution
plans in the United States.

• The investor has an accumulation phase before retirement and a
payout phase after retirement. The investor has earned income only
during the accumulation phase. This assumption is reasonable,
because earned income typically falls sharply at retirement.

• The investor uses all wealth in the retirement account to purchase the
annuity at retirement. Hence, strategies only concern investment
decisions in the accumulation phase.

• The annuity is indexedwith no lag to the Consumer Price Index for All
Urban Consumers, non-seasonally adjusted (CPI-U). The annuity has
no risk of default and no insurance features. Also, assume that the
CPI-U tracks the investor's personal purchasing power in retirement.

• The annuity is the investor's only source of income in retirement with
one exception. Defined benefit pensions and income fromworking in
retirement are not considered in this analysis. To the extent that an-
other source of inflation-indexed income is available, the investor
could lower the target real consumption that must be supported by
the retirement account. Due to the importance of Social Security ben-
efits to many retirees, I evaluate the effect on shortfall risk if inflation-
indexed Social Security payments are available.

• Probability of death is modeled as a random event consistentwith the
mortality rates in the Society of Actuaries (2014). Mortality rates in
this simulation are unisex rates for the total U.S. population calculated
as a simple average of the Society of Actuaries (SOA) mortality rates
for men and women. I splice the SOA series for juveniles, employees,
and healthy annuitants.

• Calculation of shortfall risk is based on real annuity payments expect-
ed at time of retirement.

2.2. Target savings

In the simulation, I set the target real dollar, pre-tax retirement ac-
count payout equal to $51,915 per year or, equivalently, $4326.25 per
month. This value is the median pre-tax annual income among U.S.
households in 2012 (Noss, 2014). Throughout this paper, “median pre-
tax family income” refers to this dollar amount which also is defined to
be in age 25 dollars from the perspective of the simulated investor.

A pair of important related questions arises concerning the realism
of this target. What, in fact, is the retirement income target for a family
retiring with a median income; and does a retired household need the
same real income in retirement as before retirement?

Interpolating from survey data reported by the Employee Benefit Re-
search Institute (Fig. 27 in Helman, Adams, Copeland, & VanDerhei,
2014), the median amount of savings that workers in 2012 thought
they need for retirement was $368,056. Assuming a continuously
compounded annual real rate of return of 3% and retirement at age 65,
the corresponding annual real annuity would be $24,657. For the sake
of argument, assume also that this value is the target for workers earning
themedian family income just prior to retirement. AlthoughHelman et al.
do not report whether respondents considered Social Security benefits to
count as savings, it is reasonable to assume that the respondents excluded
those benefits when asked about anticipated savings needed.

Expected Social Security benefits could range widely. Consider a
worker who began earning the minimum wage in 1973 at age 25

2 P.J. Haensly / Review of Financial Economics 28 (2016) 1–20



Download English Version:

https://daneshyari.com/en/article/986655

Download Persian Version:

https://daneshyari.com/article/986655

Daneshyari.com

https://daneshyari.com/en/article/986655
https://daneshyari.com/article/986655
https://daneshyari.com

