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The Decumulation Problem

« Accumulation problem — Efficiently turning income (contribution)
into wealth:
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« Decumulation problem — Efficiently turning wealth back into income
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An Important and Complex Problem

“The only way to avoid a catastrophe is for plan participants,
professionals and regulators to shift the mindset and metrics
from asset value to income.”

Bob Merton (recipient of the 1997 Nobel prize in economics)
The Crisis in Retirement Planning — Harvard Business Review — July/August 2014

“Decumulation is the nastiest, hardest problem in finance.”

Bill Sharpe (recipient of the 1990 Nobel prize in economics)
Tackling the 'Nastiest, Hardest Problem in Finance® — Bloomberg Opinion — June 5, 2017
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A Conundrum

E EDHEC}'EISK,,

Academic insights (starting with Merton (1969)) about optimal
investment & income strategies (wy, c{) are not actionable:
— ¢ function of unobservable parameters (risk-aversion, expected returns)

Industry best practices about heuristic investment & income
strategies (wy, c¢;) are not efficient:
— ¢; given by ad-hoc rule (e.g., 4% rule) violating basic efficiency axioms

Fixed x% spending rules inevitably lead to spending too much
(bankruptcy) or too little (opportunity cost).

Our approach: simplify the problem via a focus on (1) first 20Y
versus whole retirement and (2) efficiency versus optimality.
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The Retirement Bond

* One key ingredient is the retirement bond, a fully amortizing
fixed-income security paying constant (or COLA) cash-flows for
first 20 years in retirement.

Cash-flows

W Straight Bond

Retirement Bond 2§d21 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 2043 2045

Cash flows in accumulation and decumulation
« >

= Price B; gives purchasing power of wealth in income units:
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Issuing versus Replicating Retirement Bonds
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Retirement
Muralidhar's SeLFIES) do not (yet) exist but
(unlike SeLFIES, which are indexed with
respect to per capita consumption) they can
be replicated (Mantilla et al. (2022)).

bonds
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Merton

&
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# before. Those parts of the industry that
have not evolved fast enough, says Clive
Bannister, the head of Phoenix Group, a

“closed" life insurer that buys and man-
ages old policies but issues no new ones,
have experienced a “demolition”. He liss
half a dozen British life insurers that exist-
ed 15 years ago butno longer do.

The lacklustre partial spin-off on May
1oth of the American life-insurance unit of
AXA, a French insurer, is just the latest sign
of worries about the industry's prospects.
Shares were priced st $20, well below the
expecied $24-27. Among its woes are low
interest rates, which make it hard to Fulfil
promises of guaranteed returns on some
products, and costly new regulations.
Since 2016 Europe has required much more
capital 1o be held against long-term Habil-
ities, like those of life insurers. That has
prompted some to seek to rebalance their
businesses. Axa has not only listed its
American life arm this year but also an-
nounced the purchase of xt, a Bermuda-
based property-and-casualty insurer.{

More serious stll are demmgraphic
pressures. As the rich world ages and re-
tires, total life- Insurance premiums are flat
or falling. In developed countries they fell
by 05% in 208 in real 1erms, according to
Swiss Re, a reinsurer, Sdme countries have
fallen off a dliff, including Australia (an
18.2% drop in 2017 [n nominal lerms) and Ja-

n (n.3%), where negative interest rates
ve savaged returns and prompted some
life Insurers to stop seling lump-sum

nuities are still the core business, life insur
ers are branching out into savings products
and insurance agdinst disability or need
ing long-term social care. Greg Galeaz of
Pwc, a consulancy, notes that American
ﬁrmure mh:rulnmrmce products to ap

pu (1] people, such as policies
that all wnhd.nwlh 1o pay off student
Joans or support ageing parents. The indus-
try could do more 1o appeal 10 the moder
ately affluent, who largely think of life in
surers as providers oldealh benefits rather

The Economist May 19th 2018

Insurers’ single most popular strategy
has been to diversify into investment-like
products—an index-tracker bundled witha
jguarantee that the principal will be re-
turned, for example. But since these resem-
ble the offerings of asset managers, they
are also the least distinciive. Antimo Per-
retta of Axa echoes many of his peers
when he says that risk-averse customers
have much to gain from the smoothing of
returns an insurer can provide. Life insur-
ersalso argue they give access 10 a broader
range of asset classes (including, say, expo-
sure to private equity) than asset managers
do. And they point 1o the artractive tax
treatment in most jurisdictions of savings
products with a life-insurance element.

But that is to reverse the logic. Govern-
ments tax life insurance lightly because of
the social value of protecting people from
underestimating their life expectancy and
retirement needs. used to offer re-
tiring workers incentives to purchase an-
nuities; when it stopped these in 2007, the
annuities market shrivelled sway. Many el
derly Australidns have used their freedom
imprudently: around half have emptied
their pension pot by the age of 70. Mr Ban-
nisier fears a repeat on a grander scale in
Britain, which in 2015 abolished a require-
ment for retirees lo purchase an annuity.
Life insurers must somehow reinvent
themselves without losing sight of their
core purpose: providing a way for their cus-
tomers to plan for a dignified old age with-

than savings and products.

death-benefit palicies. The industry h
long been used (o accumulating new as-
sets, with old policies sold off to specialists}
(such as Phoenix). it will now have to ad-|
just to “decumulation”, says Henrik Nau-
joks of Bain & Company, a consultancy.
One way out of this bind is to add bells
and whistles to their basic offerings. A sut-
vey by Bain suggested th

Pension bonds

Will Selfies stick?

Mwmmmw—mm

the idea of receiving advice during illness
or regular health check-ups s part of their
life-insurance policy. That suggests they|
might welcome a blurring of the distine-
tion between life and health insurance.
Anather option is to expand into new
markets. In emerging economies, life-in-
surance penetration ranges from 2.6% of|
aor in China to just 0.4% in Russia. (South
Africa, atn, is an outlier) Toml premiums
grew by 16.9% in real terms in 2006, But com-
tition from domestic incumbents is
ierce, particulacly in China. And attracting
new customers of providing new services,
whether at home or sbroad, will be hard
for an industry that is saddled with high
costs and has been slow 1o go digital. Most
sales are still through agents and brnlwn.

Athird approach ds of
customers. Though death btmﬁlund an-

Amard: On May 1605 Callum Willioms, our Britain
of

-
Uhe Young Fiaaclal Journatist of tre Vear at ihe Wincst
Amards, a1 annual set of prises for British fousraliss.

WHIN ! leing, they return of the capital. These would be
nudaudtmﬂtmhu linked to inflation, or another measure
are 10 have such S0 s work-
9m‘d~dmu-\hdwmlnfarx erborn in 970, say, would buy a bond
Everyone else faces a difficult choice. that made payments from 2035 until
Some their pension pot in 2085, Every financial innovation needs
and watch as it is eroded by, n. an acronyrm, and these are called seLrizs
desl_mlnmp of Living Indexed, Forward-
i k starting Income-only Securities).
downturn. A third option is an annuity, They would act somewha like annu-
which guarantees a lifelong income but without protecting
vanishes at death, even if that is a week the risk of | much longer than ex-
after retirement. One big advantage is that if hold-
Lionel Marieljini of tDuiC,aFrench ers die before the maturity daie,
mmmﬂdmmmof ?H o bcpnudlnmm
nology (a Nobell | enblon AAdTERd Do
have come up with an shernative. Work- m-wnllhﬁ-:dsmllfbwd
‘ers would buy hw—nu!‘dm sl ,wuhﬂmmmh
while h ers ] jon pol 1o
20 years (the on 2 mmmunlmimh
bondhold: Id $14,500. That will not generste much
payments comprising interest plus the income, whatever security it buys.
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RB as a Numeraire for Turning Wealth into Income

The Retirement Bond price S; gives purchasing power of wealth in
income units W, /S, and thus allows us to...

= ... Estimate the income that a given wealth level can secure

Cash-flows
Wealth

2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041

= .. Estimate the wealth needed to secure a desired income level
Cash-flows

As of 220ct2021 (US Treasury Yield Curve)
Desired Income = $30k p.a. ~ Wealth = $500k

Desired Income

% 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041
E EHECASK
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Benefits of Retirement Bonds for Efficient Spending

= The retirement bond price can also be used to define a new
spending rule, the maximally moderate (MM) rule:

— Income withdrawal defined as: ¢; = W;-/B;- (moderation).
— Implies strict maintain of purchasing power: W, /B; = W;-/B;-.
— Final deficit/surplus is zero for all scenarios & portfolios.

= IThe MM rule ...

— ... Is purely based on observable parameters (the yield curve);
— ... generalizes the “naive annuity” rule: ¢; = W, /(t — t);

— ... is reminiscent of Siegel and Waring (2015) “annually recalculated
virtual annuity” rule (based on an average real yield as discount rate);

— ... coincides with the solution to Merton’s (1969, 1973) problem with
infinite risk-aversion: lim ¢; = ¢;.

’)/—)OO
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Optimal Decumulation Strategies with Merton Rule

« Reminder on optimal investment and consumption decisions:

T
max E; f u(cy)dt
(ceWo)Tst<t T

= Optimal portfolio: Merton (1973), Munk and Sorensen (2004)

1 L 1 ~1
Wt - - Zt ‘th +_H Zt CY,t HY - — Zt ,ut + Z‘t CQ’t
14 tangency 14 hedging tangency m
portfolio portfolios portfolio  portfolios

= QOptimal spending (complex time- and state-dependent rule):

13
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Efficiency Gains with Merton Rule (Constant Opportunity Set)

» r=4%; Mg = 0.5; T-T = 20 years; W; = $100.

Certain equivalent wealth

48,00 Consider large gamma values (say y>20) and
$7,00 give the following options to the investor:

26,00 = Option 1: Do not invest and consume

o W./(z-T)=$5 every year for 20 years;

$3,00 = Option 2: Invest and consume following
22'00 Merton optimal prescriptions for 20 years.
1,00

$0,00

1,5 11,5 21,5 31,5 41,5 515 61,5 71,5 81,5 915

. _ Certain equivalent consumption
Risk aversion

relative to constant consumption

e Mlerton 3,50
= Option 2 generates a higher welfare o M/
compared to option 1 — actually the 2 00
same welfare as consuming not $5 but 1,50 — >
1.5x5=%7.5 every year. ;gg
» Investor could have saved $7, or 7%, 0,00
to achieve the same welfare. 1,5 11,5 21,5 31,5 415 51,5 61,5 71,5 815 91,5

Risk aversion

EDHEC-A“‘RISI(‘
_ W e [\lerton 14
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Optimal Decumulation Strategies with MM Rule

E EDHECARISK
W

Optimal investment with maximally moderate withdrawal strategy:

T T Wt
max FE u(cy)dt = max E ul—|dt
T t T
Wo)Tst<t T Wo)Tst<t T bt

ct=Ct

Optimal investment strategy:

1 1 1
x _ -1 _ -1 - -1
N ey N ey —
tangency retirement bond hedging
portfolio hedging portfolio portfolios

Optimal strategy for infinite risk-aversion: 100% in retirement
bond (replicating portfolio); this is the only (non ftrivial)
decumulation strategy (i.e., joint (wg,c;) decision) allowing
investors to enjoy constant withdrawals (obviously not investing

and spending TMZ—; would also work).
15
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Efficiency Gains with MM and Naive Annuitization Rules

» r=4%; hysg = 0.5; 7-T = 20 years; W, = $100.

Certain equivalent wealth

$8,00
$7,00
$6,00
$5,00
$4,00
$3,00
$2,00
$1,00
50,00 Certain equivalent consumption
1,5 11,5 21,5 31,5 415 515 615 71,5 815 91,5 . .
. . relative to constant consumption
Risk aversion
3,50
e \lerton e \aximally moderate Naive annuitization 3,00 |
2,50
2,00
1,50
1,00
0,50
0,00

1,5 11,5 21,5 31,5 41,5 51,5 61,5 71,5 81,5 91,5
Risk aversion

EDHEC—R'SK e [\lerton e Maximally moderate Naive annuitization
i
16
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Practical Implication — Improvement of Target Date Funds

= Using the retirement bond as the fixed-income asset allows for both
higher average withdrawals and lower withdrawal uncertainty.

Withdrawal volatility Mean withdrawal per S invested

8% $0,104

7% $0,102

6%

5% $0,100

4% $0,098

3% $0,096

2%

1% $0,094 .

0% $0,092

20-20 30-20 40-20 50-20 20-20 30-20 40-20 50-20
20-year glidepath 20-year glidepath
M Aggregate bond index M Retirement bond W Aggregate bond index M Retirement bond

Withdrawal volatility and the mean withdrawal are calculated over each 20-year decumulation period, beginning
each month end from Jul. 1981 to Dec. 2020. Volatility is averaged over the 462 periods with at least two
withdrawals recorded to date (periods beginning until Dec. 2019), and the mean withdrawal is averaged over
E EDHEC-RISK the 474 periods with at least one withdrawal.

Ingttue
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Practical Implications — Improvement of Efficient Frontiers

Using the Retirement Bond as the fixed-income building block enhances
“risk-adjusted returns” with respect to retirement income.

140%
100%
0,
120% . 90% ® 100%
) 80% ® 90%
100% 70% ® 30%
0,
60% ® 70% P

80% 50% ’

40% ’
60% ° ® 50% % -

30% N /

40% 0% ® 0 TTTee~o_ S

--2 i i\AO
20% Equity Allocation%

Retirement Income "Return
Final Cash Balance - Mean

[ ]

H

o

x

4

/

~

0% ® 10% 4
-20%

-40%
0% 10% 20% 30% 40% 50% 60%

Retirement Income "Risk"
Final Cash Balance - Semi-volatility

Retirement Bond @ US Aggregate

The retirement bond allows for a more efficient spending of retirement
income risk budget: higher equity allocation for the same risk budget.

EDHEC-RISK
E Isttte (*) Mean and Semi-volatility of Final Cash Balance are based on historical outcomes of overlapping 20y-windows starting every month.
- There are 234 outcomes. The first window is July1981-July2001, the last window is Dec2000-Dec2020. 18
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Puzzles in Retirement Investing

= We have identified an efficient (if not optimal) decumulation
strategy.

= |t relies on the retirement bond as a key ingredient:
— Used as a numeraire for spending decisions;
— Used as a building block for investment decisions.

= The retirement bond is a safe asset for decumulation that can
serve as a useful complement or substitute for:
— Annuities (cf. the annuity puzzle, Modigliani (1986));
— Bond funds (cf. the duration puzzle, van Bilsten et al. (2020)).

= The retirement bond can also be used in dynamic strategies

aiming at securing minimum income levels while allowing for
upside potential.

E EDHEC-RISK.
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