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Executive summary

Weinvestigatewhether moreefficientretirement
income solutions can be obtained through careful
effortstocombineinvestmentportfolios,income
annuities, and whole life insurance into an overall
retirementincome plan. Specifically, this white
paperservesasafollow-uptothe Pfauarticle
thatexaminesthe covered assetstrategy, which
combinesinvestmentswithwholelifeinsurance
andanincomeannuityinretirement. Inthiswhite
paper,weexamineanotherpotentialroleforwhole
lifeinsuranceinretirement,whichistousethe
cashvalueofthe policyasabufferassettohelp
managemarketvolatilityand sequenceofreturns
riskfor retirees.

A basic investment portfolio allocates assets between
stocksand bonds. Stocksarevolatileinvestments
which focus on growth, and bonds are generally used
todiversify and reduce overall portfolio volatility.
The benefits from investment strategies are liquidity
and upside growth potential. But investments alone
donotnecessarilycreateanefficientretirement
plan.Byefficiency, wemeanthattheremaybean
alternativewaytostructureretirementassetsand
lifeinsurance during workingyears, to be able to
support a higher level of retirement spending, as well
asanequalorgreateramountoffinancial assetsto
be available as part of alegacy.

Actuarial science principles can contribute to better
retirement outcomes. Actuarial science allows
personalretirement planning to be treated more
like a defined-benefit pension plan. These plans
canpoolfinancial marketrisks between different
cohorts and can pool longevity risk between different
individuals within the same cohort. Byincluding
actuarial science, longevity-protected spending can
bedeterminedinadvancethroughthesepooling
mechanisms.Incontrast,thoserelyingontheir
owndevices tomanage marketandlongevityrisks
must behave conservatively regarding market return
assumptions and the planning horizon, lest they run

out of assets. And even with conservative spending
assumptions,investment portfolios donothave
guarantees and remain vulnerable to depletion.

Tocomparewithinvestments, we can think of
thecombinationofwholelifeinsuranceand
incomeannuitiesas“actuarialbonds”withan
average maturity equal to life expectancy. These
financial products,whichinvestprimarilyina
fixedincome portfolio,canbetterhedgearetiree’s
personalincomeneeds. By combiningthem, the
overall planninghorizon can essentially be fixed
atsomethingclosetolife expectancy,aswholelife
insurance providesahigherimpliedreturnwhen
the realized lifetime is short, and income annuities
provideahigherreturnwhentherealized lifetimeis
long. Thisisamore effective way touse fixedincome
assetsthanasaportfoliovolatility reduction tool.

Anotheroptionistousethecashvalueasavolatility
buffertohelpmanagesequenceriskinretirement.
Cashvaluedoesnot experience downsiderisk for
capitallossesinthefaceofrisinginterestrates.Itis
guaranteed to grow and can provide a temporary
resource tosupplementretirement spending
ratherthanbeingforced tosell portfolioassets

at aloss during poor market environments. With
thismanagementofvolatilityandreductionofthe
sequence of returns risk triggered by needing to sell
assets at aloss to meet spending goals, the volatility
buffer hasthe potential to sustain anincreased
standard oflivingfroma givenbase ofassets saved
forretirementthan strategiesthatrelyonlyonan
investment portfolio.

Weconfirmthesestatementsthroughcasestudies
with 35-year-old and 50-year-old couples, comparing
fiveretirement scenarios foreach couple. Thefirst
scenariousesatermlife policytomeetlifeinsurance
needs until retirement, and otherwise draws
retirement income with systematic withdrawals
fromaninvestment portfolio. Thisis the “buy
termandinvestthedifference”strategythatis
popular with investment managers. The second
scenario maintains a permanent death benefit with
wholelifeinsurance and usesasingle-lifeincome
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annuityalongwith systematicwithdrawalsfrom
the remaining non-annuitized assets for retirement
income. This is the “covered assets strategy.” Retirees
may feel more comfortable with the idea of partial
annuitizationwhen theirhousehold balance sheet
also includes whole life insurance in retirement,
because the death benefit from the whole life
insurancemaybeviewedasareplacementofthe
moniesusedfortheincomeannuity. The third
scenarioisapurevolatility buffer strategyinwhich
the cashvaluecanbefullyused,uptolimitsto
ensurethatthe policyloanbalance doesnotexceed
the total policy cash value, as atemporary source
ofspendinginyearsafter marketdownturns. The
ideaistoavoidsellingportfolioassetsatalosswhen
they aredown and give them more opportunity to
recover. The fourth and fifth scenarios combine
elements of the covered asset strategy and volatility
buffer. Theretiree purchases anincome annuity
withtheideathatthedeathbenefitofthe wholelife
policywill return the premium to their heirs, but
isalsowillingtousethecashvalueasavolatility
buffer. Doingthis will reduce the death benefit so
thatitwill nottruly beacovered asset. In scenario
four,alimitedvolatility bufferisused, ascashvalue
isonlytreated asavolatility bufferuptothecost
basisofthepolicy.Inscenariofive,cashvaluecanbe
fullyusedasavolatilitybufferinthe samewayasin
scenario three.

Bytrackingthe courseofincome andlegacy
wealth through age 100 for each scenario, we find
thattheinclusionofwholelifeinsuranceinto
thefinancialplancanallowforgreaterincome
throughout retirement through the covered asset
strategy, throughthevolatility bufferstrategy,or
through a combination of the two. Our simulations
showthattherisk poolingfeaturesoftheincome
annuityareessentiallyamoresignificantfactor
inboostingretirementincome thanisthe greater
upsidepotentialoffered throughincreasedreliance
oninvestments. Wealsoshowthatthevolatility
buffer does provide an effective way to help manage
sequence of returns risk. Incorporating the whole life
insurance, even though it requires larger premiums
thantermlifeinsurance, supportsahigher

incomelevelwhilealso supportingalargerlegacy.
Traditionally thereis a tradeoff between enjoying
moreincome and leavingalargerlegacy, but this
integrated approach allows for increases in both
incomeandlegacy. Wecanindeed concludethatan
integrated approach is a more efficient retirement
income strategy.

Wefind substantiveevidencethatanintegrated
approach with investments, whole life insurance,
andincomeannuities can provide moreefficient
retirement outcomes than relying on investments
alone.Becausewholelifeinsurancecanplay

an important role in producing more efficient
retirement outcomes, younger individuals planning
forbothretirement and life insurance needs may
viewwholelifeinsuranceinanewlightasapowerful
retirement income planning tool. The recent
conventionalwisdomof“buytermandinvestthe
difference”isless effective than manyrealize when
viewed in terms of the risk management needs ofa
retirement income plan.
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Introduction

Howshouldweinvesttocreateastableincomein
retirement? The bestwaytothink ofretirement
investingforincomeistoimagineaseriesofcash
flows, drawn from an investment account, that fund
spendingin the future. If my goal is to spend $80,000
peryear, thenIneed towithdraw $80,000 from my
portfoliooneyearfromtoday, $80,000intwoyears,
$80,000 in three years, and so on.

Oneofthemostimportantrisksaretireefacesis
the possibility that their investment portfolio will
fallinvalueearlyinretirement. Whyisthis such
asignificant risk? First, the retiree’s investment
portfolioislikely thelargestbefore heorshebegins
drawingdownassetstofund theannual spending
goal. Second, the goal spending amount established
earlyinretirementisbased onthesizeofaretiree’s
nestegg.

Consider the following example. Susan should
naturally expect to spend more from a $2.5 million
portfoliothanBillcanspendfroma$2million
portfolio. Since Susanhassaved moreduringher
working years, she should expect to spend more in
retirement. If Susan and Bill follow the so-called
4 percent rule to fund spending over a 30-year
retirement, Susanwill spend $100,000thefirstyear
and Bill will spend $80,000.

Example
Susan Bill
Initial Nest Egg $2,500,000 $2,000,000
4% Spending $100,000 $80,000
1st Year Return -20% 0%
Year 1 $1,920,000 $1,920,000
Year 2 Spending | $100,000+ $80,000+

None of us knows the so-called sequence of returns
onstocksandbondsthatwe’llreceive fromthe
markets during our first year of retirement. We may
befortunateandseesubstantialgrowthinstocks

andahighyieldonbonds. Orwe maybeunlucky

and experienceamarketcorrectioninourstock

portfolio or aspikeininterest rates may cause the

value of our bond portfolio to fall. This is the essence
of market risk. Sometimes markets will give us good

news, sometimes we won’t be as lucky.

If Susan’s $2.5 million portfolio declines by 20
percentthefirstyearand shewithdraws $100,000
atthebeginningoftheyear,shewill beleftwitha
portfolio of $1.92 million. Bill starts with a $2 million
portfolio and withdraws $80,000 to fund spending,
butBillexperiencesaflatmarketwithatotalreturn
ofOpercent. Evenwithnogainsin his portfolio
BillisnowintheexactsamepositionasSusan
after the first year with a portfolio of $1.92 million.
ButareBilland Susanequallylikelytorun outof
money? Unfortunately, even though Susan saved
more during her workinglife sheisnowinamore
dangerousfinancial positionthanBillafteronly
one year.

Susan,whowasinitiallythe wealthierretiree, now
faces funding $100,000 plus inflation per year for the
next29years.Bill, thelesswealthyretiree, needsto
fund only $80,000 per year plus inflation for the same
amountoftime. Eachneedstofund their spending
goalwith the same $1.92 million portfolio. Clearly,
Susanis more likely to run out of money.

Susanhasfallenvictimtotheriskoflowornegative
portfolio returns early in retirement, commonly
referred toas “sequence of returnsrisk.” Simply
put, aretiree doesn’t know what investment returns
the marketwill provideearlyinretirement. Stock
and bondreturns arerandom, and noone knows
iftheywill be higher or lowerthan averageearlyin
retirementwhentheywill havethe biggestimpact
onaretiree’sability togenerateincome over their
lifetime.

Low returns early in retirement will have a
devastating impact on the sustainability of a
retirement portfolio. Simulations show that returns
inthefirstdecadeofretirementhaveagreater
impactonthelikelihood thataretireewillrunout
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of money than returns over the subsequent 20 years
(Milevsky &Abaimova, 2006). Ifaretiree can avoid
experiencinglowreturnsearlyinretirement, they
maybeabletoavoid theriskofrunningoutofmoney
late inretirement.

Reducing sequence
of returnsrisk

Howcanaretireereducesequenceofreturns
riskearlyinretirement? Theycan hold agreater
percentageofinvestmentsinsafeassetssuchas
bonds or cash. Bonds that have the lowest annual
volatility in returns are referred to as cash-like assets
(orshort-term bonds). Afamiliar type of short-term
bondheld byconsumersisa l-yearcertificateof
deposit (CD). Shortterm means thataninvestor’s
cashisreturned within a relatively short time period,
usuallyuptotwoyears. Fullyliquidinvestments,
likeacheckingormoney-marketaccount,can
immediately beredeemed forcashbutwillhave
returnsthatareevenlowerthanashort-term
bond fund.

AsdepictedinFigurel,short-termbonds (cash)
also have the lowest historical returns. So thereisa
clear costinexpected portfolioreturns toholding
short-term bond investments early in retirement.
Bonds that have a higher expected return, those with
alongertermuntilthecashisreceived,alsohave
a higher historical volatility. Historically, investors
have been able to get higher returns for holding
longer-term bonds. But they have also faced higher
volatility. Andvolatilityearlyinretirementcanbe
dangerous.

Figure 1: Average returns from 1926-2017 on cash,
intermediate-term, and long-term bonds in the U.S.
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Aretireethenfacestwooptionsforinvestingthe
safe portion of their portfolio earlyin retirement.
Unfortunately, each involves a compromise that
canincreasesequenceofreturnsrisk.Placing
assetsin short-term bonds essentially locks in lower
returns from bond investments early in retirement.
Butinvestinginlong-durationbondsexposesthe
retiree to the risk that interest rates will rise early in
retirement, which could result in not just low positive
returns but alossin the bond portfolio.

Thisisillustratedin Figure2usingMorningstar
projections offuturebondreturns thatbegin
attoday’slowratesandareexpectedtorisein
thefuture.Figure2showssimulationsofmany
possible paths in future bond returns. Although the
averageyield onbondsisexpected torise slowly,in
some simulations interest rates will rise sharply in
retirement (andinothersinterestrateswillfall). We
do not know exactly what interest rates will look like
in the future, but we do know, based on history, that
theywilllikely fall within a specificrange and can
estimate usingarandom projection (also known
as Monte Carloanalysis)whatwill happentoa
retirement nest eggin all of these plausible scenarios.

Figure 2 follows the common 4 percent rule, in
whichretireeswithdraw4 percentoftheirinitial
retirement savings balance and increase this amount
bytherateofinflationeachyear.Thesimulation
clearly shows that investing in short-term bonds
eliminates anychancethatthe bond portfolio
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willrunoutofmoneyinfewerthan21years. After
the 21styear, however, the probability of success
falls rapidly. By the 23rd year, thereis more than a

50 percent chance that the client will have exhausted
their retirement savings.

Figure 2: Probability that a retirement portfolio will be
abletofund a4 percentspending path byyear
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Longer-termbondinvestmentswilllastlonger, but
they are also morerisky. A retiree has the best chance
thattheirbondswillbeabletofund a4 percentrule
spendinggoalformorethan25yearsiftheyinvest
inlong-term bond funds. Unfortunately, investing
inlong-termbondswillalsoresultinthehighest
probabilitythattheywillrun outofmoneybefore
22years. Why?In someofthe simulations, interest
rates will rise quickly early in retirement resulting
inaninvestmentlossinthebond portfolio.

Theriskoflossinabond portfolioistheresultofa
concept known as bond duration. Duration measures
theaveragenumberofyearsuntilaninvestorscash
isreturned. Longer duration has historically resulted
in higher returns. But longer duration also increases
the risk of loss.

A1 percent increase in interest rates, such as from
3percentto4percent, willresultinalossinbonds
thatisroughlyequaltothedurationofthebond. For
example, according to Morningstar data the average
(median)long-termbondwillhaveadurationof
about1lyears.Ifinterestratesriseby 1 percentage
point, thelong-termbond portfoliowill fallinvalue
by 11percent.Ifinterestratesrisefrom 3 percentto

5percent,a$500,000 bond portfoliowillfalltoless
than $400,000. Thisis theinterestraterisk ofholding
long-term bonds.

The power of smoothing risk in

life insurance cash value

Dividends on life insurance cash value have
historically resembled the returns on a high quality,
corporatelong-duration bond portfolio, with one
importantdifference: the annualvolatilityin
thesedividendsisfarlowerthanthevolatilityon
along-term bond portfolio. Insurance companies
whoinvestinbondsareabletosmoothreturnsfor
policyholders in a way that provides a buffer against
short-term interest rate volatility. Cash value is not
exposed to interest rate risk and capital losses. Thus,
itcanbeviewed asabufferasset,and bufferassets
can be useful to a retiree.

This reduction in risk is particularly valuable for new
retirees. Asan example,let’sconsideranewretiree
whoisinvesting$500,000 tofund safe spendingin
retirement. In a short-term bond, such asa 1-year CD
paying 1 percentinterest, theretireewill withdraw
$20,000 at the beginning of the first year and the
remaining $480,000 will grow to $484,800.

Hadtheretireechosenalonger-durationbondwith
a3 percentyield, the balanceatthe end of the first
year would instead be $494,400. By lengthening the
durationofcashflows, theretireeisnowableto
growtheirassetbasebynearly$15,000,whichcan
replace about 75 percent of the amount withdrawn to
fund spending that year. Obviously, getting a higher
returnonbondinvestmentswillstretchoutthe
numberofyearsthattheretireecanreceiveasteady
income from these assets.
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lllustration of the potential benefit
of a term premium for bonds

Certificate of

Deposit Long-Term Bond
Initial Balance | $500,000 $500,000
Initial spending | $20,000 $20,000
Returnin Year 1 | $4,800 (1%) $14,400 (3%)
End of Year $484,800 $494,400
Balance

Of course, with greater expected return comes
greaterrisk. Whatwill happentoalong-termbond
portfolioifyields onlong-termbondsincrease by 1
percent,from 3 percentto4 percent,duringthefirst
year of retirement? If the average durationis 11 years,
thenthebondportfoliowilldeclineby 11 percent
from $480,000t0$432,000. And the nextyear, the
retiree maywithdraw $20,500 tokeepupwith 2.5
percentinflation fromthis $432,000 portfolio. Itis
easy to see that losses such as these early in
retirementwillincrease the risk of runningout of
money even earlier thaniftheretiree had invested
in CDs.

lllustration of therisk oflong-term bondsifinterest
rates rise 1%

Certificate of

Deposit Long-Term Bond
Initial Balance $500,000 $500,000
Initial spending | $20,000 $20,000
Returnin Year 1 | $4,800 (1%) -$38,000 (-11%)
End of Year $484,800 $432,000
Balance

Aretiree who owns awholelife insurance policy
pays premiums in excess of the cost of providing
life insurance coverage for that year (the mortality
charge) during their working years. In other words,
theypaymorethanthecostofobtainingterm
lifeinsurance duringtheseyearsinordertofund
the costof maintaininga death benefitover their
lifespan. This is the essence of whole life insurance.

The excess premiums are invested by the insurance
company to cover the future costsofinsuringthe
retiree. Animportant option contained inawhole
life policy contract is the ability of a retiree to
withdraw these excess premium dollars in the form
ofcashvalue.Thiscashvaluegrowsovertimein
retirement when declared dividends are reinvested
in the policy at a rate that has historically resembled
asafe,longer-duration corporate bond.

A 65-year-old retiree with, for example, $500,000 of
cashvaluein a sample wholelife policy, paidupat
the beginning ofretirement, is projected toseetheir
cashvaluegrowto$522,241 atage66,assuming
dividendsaredeclaredas projected. Evenifinterest
ratesrise during the year, the cashvaluethatthe
retiree can accesstofund spending will remain
$522,241.

Cash value has two primary advantages over
traditionalbondinvestmentsinretirement. Cash
valueisexpectedtogrowataratethatexceedsshort-
termbonds, whichareheld primarily forsafetyasa
cushion (orbuffer)againstinvestmentlossesearly
inretirement. Cashvaluecansubstituteforshort-
term bonds as a buffer asset while providing growth
comparable to long-term bonds.

Cashvaluealsohasanimportantadvantage over
long-termbonds. Growthwillresemblethatoflong-
termbondsduringretirement, buttheretireewill be
shielded fromsequenceofreturnsriskthroughthe
interest smoothing mechanism provided through the
insurer.Ifinterestratesrise, theretireewill beable
toaccessthecashvaluetofund spendingwithout
sufferingasignificantdepletion oftheirnestegg.
Aswehaveseen,aretireewhoexperiencesalossin
their long-term bond portfolio early in retirement is
atgreaterriskofrunningoutofmoneyearlierthan
the investor who held lower-yield, safer short-term
bonds. In essence, cash value provides the buffering
benefitofashort-termbond portfoliowith the
expectedgrowth ofalong-termbond portfolio.
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Buffer assets and stocks
Anadditionaladvantageofbufferassetssuchas

life insurance cash value is their ability to provide
afunding“bridge” thatallowsinvestorstoavoid
liquidating assets that have experienced a temporary
decline in value. If stocks fall in value early in
retirement,aninvestorcanchoosetowithdraw
cashvalue from the wholelife policy to fund their
spending goal without selling stocks after they have
fallen invalue.

Theuse of buffer assets such as cashvalueisan
effective tool to improve the sustainability of a stock
portfolioifstocksare meanreverting. This means
thatstockstendtoriseandfall predictablyduring
business cycles. Amarket correction will result
instocksthatare priced below their fundamental
value, and long-term investors who hold these stocks
arerewarded with higher expected returns when
stocks recover.

Historicaldatafrom 20 countriesusingover 2,500
combined years of stock returns shows that stock in
18outof20countries,includingthe United States,
exhibit statistically significant mean reversion that
rewards investors who hold stocks for a longer period
of time (Blanchett, Finke and Pfau, 2013).

Retirees are both long-term and short-term investors.

They will sell assets from their portfolio to fund
spendinginoneyear, twoyears, threeyearsin the
futureandsoon. Theywillalsoholdassetsthatthey
plantoliquidatein 15,20, oreven 30 yearsin the
future.

Ifretireesfaceabearmarketforstocksearlyin
retirement, they maybeforced toliquidate stocks
thathavefallenbelowtheirfundamentalvalueand
mightotherwise prove essentialin fundinglong-
term spendingafter they subsequentlyrecoverin
value.Theonlyalternativetoliquidatingstocks
followingadeclinein stock priceistoliquidateone’s
bond portfoliotofund spending. Thisagainresults
inthe tradeoffbetween holding safer, short-term
bonds to fund immediate spending needs or hold

higher-yield, long-term bonds and face the risk that
thesetoowillfallinvalueearlyinretirement.

Perhapsthegreatestriskthatretireesfaceis
the possibility that stock prices will fall early in
retirementwhilebondassetsalsodeclinedueto
ariseininterestrates.Ifthishappens,thevalue
of a buffer asset such as cash value life insurance
will providethegreatestprotectionagainst
outliving assets.

Intheremainder ofthe white paper, we will test
this for two case studies of couples planning for
retirement. Foragiven baseofsavings, they will
consider alternative ways to allocate between
their 401(k), life insurance, and income annuities.
Wesimulatetheperformanceoftheseretirement
incomestrategiesintermsoftheirpotential

to support retirement spending and legacy in
retirement. Thefive strategiesinclude:a“buyterm
and invest the difference” approach; a covered asset
strategy; avolatility buffer strategy; and two further
strategies combining elements of the covered asset
and volatility buffer approaches.

Scenarios

Thissectionprovidesanexplanationabouthowwe
will comparelife outcomes for householdsthatdo
and donotpurchaseawholelife cashvaluepolicyto
illustrate how the use of cash values can improve the
safetyofaretirementwithdrawal strategy.

Case study: 35-year-olds Steve and Susie

Steveand Susieareamarried 35-year-old couple
with two children. Steveisemployed and Susieisa
homemaker. Steve is seeking an additional amount
of life insurance death benefit of $400,000 that, along
withhisotherlifeinsurance, will supporthisfamily
in the event ofhis death prior to age 65.

Steve presently has $50,000 saved in a 401 (k) plan
with his employer, which is invested with an equity
glidepathstrategymatchingatypicaltargetdate
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fund. Theassetallocationglide pathis 80 percent
stocksforages 35-44, 65 percentstocksforages
45-54, 50 percent stocks for ages 55-64, 40 percent
stocks forages 65-74, and 30 percent stocks for ages
75 and older. Hewould like to plan for retirement
at65,andhebelievesitwill be possibletosetaside
$18,500 peryear from his salary for his lifeinsurance
and 401(k) contributions. The $18,500 value
represents the 401(k) employee limit, and we assume
it grows with inflation over the next 30 years until his
plannedretirementdate,andthatthe contribution
limit is increased with a catch-up of $6,000 in today’s
dollarsafterage 50. Steveexpectstobeinthe 32
percentmarginaltaxbracketinhispre-retirement
and post-retirement years.

In all scenarios, we assume that Steve is directing at
leastenoughtothe401(k)tosatisfythe conditions
for the highest possible company match, though we
do not specifically model any company match when
simulating retirement income. An employer match
wouldincreaseincome proportionately forall our
scenarios. More generally, Steve and Susie may also
have otherresourcesinretirement which we are
notanalyzing. Weare modelingall of the relevant
features about how to make the best investment and
insurancedecisionsforthe$18,500annualset-aside
tomeetlifeinsuranceneedsandtoobtainthemost
desirableretirementoutcomesfromthis portionof
their household resources.

Steve mustdecidewhetherto purchaseatermlife
insurance policy to provide his family with financial
protectionagainstthelossofhisincome,orto
purchaseawholelifeinsurance policy which can
providethesameprotectionagainsthispremature
death, as well as being integrated into his retirement
incomestrategy. Fromthesavingshecansetaside
forhisinsuranceandretirement planningneeds,
hewill payforlifeinsurance premiums and the
taxestocover those premiums (ata 32 percent
marginaltaxrate),andtheremainderwillgointo
his tax-deferred 401(k).

Thetermlife policyheconsidersisa30-yearpolicy
with a $400,000 death benefit and an annual
premiumof$539. Thisisbased onasampleterm life
policyillustrationrunin August2018fora 35-
year-oldmalewith preferred health status. Taxeson
the pre-taxincome required to cover this premium
are $180. After payingthe term

life premium and taxes, he would contribute the
remaining $17,781 peryear to his 401 (k). Because his
insurancepremiumsarefixedandhis savingswill
grow, the 401 (k) contributions will grow to represent
anincreasing portionofhisavailable pooloffunds
forinvestments andinsurance overtime.

Thewholelife policy Steve considersalsocarries

an initial death benefit of $400,000 and the whole
lifeinsuranceannual premiumis $5,996. This
premiumis alsobased onasamplewholelife policy
illustrationrunin August 2018 fora 35-year-old male
with preferred health status. It is a limited pay policy
withpremiumspaidthroughage65Swhenthepolicy
hasbecome fully paid up with an endowment age
0f100.Thenominalvaluesforthedeathbenefitand
cashvalue (bothillustrated and guaranteed) are
showninFigure3. Unlikewith terminsurance, the
death benefithas the potential to grow over time.
Taxesto coverthewholelife premiumare $1,999,
and sowithawholelife policy Stevecan contribute
$10,505peryeartohis401(k)atage35.Again, total
401 (k)contributionswillincreaseovertimeasa
resultofthe pooloffundsincreasingwithinflation
andthe catch-upcontributionafterage 50, while
the wholelife premium remains fixed in nominal
dollars. While premiums end at age 65, cash value is
able to grow sufficiently net of life insurance costs to
match the death benefitatage 100.
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Figure 3: After-tax wholelife insurance values
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Forinvestments, the sustainable withdrawal rate
method uses 10,000 Monte Carlo simulations for
investment returns based on today’s lower interest
rates, but with built-in provisions to allow interest
ratesand marketreturnsto trend back toward
their higher historical averages over time. The
methodologytocreatethesesimulationsis more
technical in nature and is provided in the appendix.
Wealsosetmutualfundfeesequaltoatypical 0.84
percentaverage portfolioadministrationcostand
add afinancialadvisoryfee of0.75 percentbased
on the value of 401 (k) assets under management.
Therefore, the total fees equal 1.59 percent on all
investment assets.

Areviewofthe tax principles used hereinis

also in order. Investments are made in Steve’s
tax-deferred401(k) plan. Thismeansthattaxesare
notpaidinitiallyonthe plancontributions, butany
withdrawals from the plan will be subject to ordinary
incometaxrates. Atretirement, Steve completesa
rollover ofhis 401(k)toatraditional IRA. Thisisnot
ataxableevent. Withataxdeferredaccount,the
government effectively owns a portion of the account
asidentified bythetaxrate. Taxesaredeferred until
withdrawals are made. Thelegacyvalue ofthe IRA
isinpre-taxterms. Therefore, the after-taxvalue of
the IRA would have to consider ordinary income tax
ramificationstodeterminetheactualnetafter-tax
value of these monies.

Lifeinsurance premiumsare paidwith post-tax
funds.Butnotaxesaredueonthedeathbenefit,
making it a post-tax number. As well, a life insurance
policy can be arranged so that funds can be
borrowed fromthe cashvaluewithout beingtaxed,
whichdoesreducethedeathbenefitonaone-for-
onebasis foranydollarsremoved. Acommonuse of
lifeinsurancewithinaretirementincomestrategy
is sourcing the income from the policy’s cash value
inyearsaftermarketdownturns,inordertoavoid
sellingfinancialassetsatdepressed prices. This
usesthecashvalueasavolatility buffer. Sothat
dollarsinthe 401(k) can becompared onan equal
basistodeathbenefitand cashvaluenumbersin
thelifeinsurance, the non-taxedlifeinsurance
amountsareinflated upwardbythe proportionof
[1/(1-taxrate)|toreflectan equivalentvaluetothe
401(k) before taxes are taken into consideration. With
ataxrate of 32 percent, pre-tax values are 47 percent
larger than their after-tax values.

Wearenowreadytoconsiderfivescenariosfor Steve
and Susie as follows.

Scenario 1: Investments and term life insurance
The first scenario is the typical “buy term and invest
thedifference”case.Terminsuranceisusedfor
economic capital protection during the working
years,anditssmaller premiumallowsforagreater
amount to be contributed to the tax-deferred
account. Financial assetsareinvestedinatarget
datefund asdescribed before. The term policy
expires at Steve’s planned retirement age of 65. This
scenario represents the “investments only” logic
thatlifeinsuranceisonlyneededforhumancapital
replacement before retirement, and term insurance
fillsthisroleatthelowestcostinordertocontribute
as much as possible to the 401(k).

With the accumulated investment assets, retirement
income will be generated with a systematic
withdrawal strategy. Steve seeks annual spending
adjustmentswhichmatchthe ConsumerPrice
Index. When it comes to building a retirement
income strategy with investments, the starting point
isWilliam Bengen’s4 percentrule. Bengen (1994)
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initiated aline ofresearchin which he found that
an investor with 50-75 percent stocks who does not
pay any investment management fees could sustain
30yearsofinflation-adjusted spendingatalevel
calibratedto4 percentoftheinitialretirementdate
account balance. This finding is based on the worst-
casescenariofromUShistorywhensimulating
retirements for hypothetical individuals using all the
availablerolling30-year periods. Such systematic
withdrawal strategies focus on a total returns
investmentportfolioperspective. Bengenassumes
investors can preciselyearntheunderlyingindex
returns net of any fees.

However, because most investors must pay
investment managementfeesandwillnotearn

the preciseunderlyingindexed marketreturns,
because30yearsisnolongerasconservativeofa
planning horizon, because the 4 percent rule calls
forahigherstockallocationthan manyretirees will
becomfortableusing, and becauseinterestrates
haverarelybeenaslowastheyaretoday, Bengen’s
historical simulationsdonotfullyreflecttherisks
associated with the 4 percent rule spending strategy.
ButSteveand Susiewillnotretirefor 30years,and
oursimulationssuggestthereisagoodchancethat
interestrateswill be higher by the time theyretire.
Our simulations reflect this, but net of fees and with
a35-year planninghorizon, aswellaswith alower
stockallocationmoretypical oftarget-datefunds,
we estimate that a 2.85 percent withdrawal rate
providesa 90 percentchancethattheinvestment
portfolio will not deplete in retirement. Steve’s
strategy is to systematically withdraw 2.85 percent
oftheiraccumulatedretirementdateassets,andto
thentakewithdrawalsinsubsequentyearswhich
reflect this initial level plus cumulative inflation, for
as long as assets remain. Their choice of withdrawal
rateaffordsthema90percentchancethattheywill
be protected from the combined impacts of sequence
of returns and longevity risk. Spending drops to $0 in
the 10 percent of cases thatthe portfolio depletes.

Scenario 2: Investments, single-life income

annuity, and whole life insurance

Scenario 2 incorporates whole life insurance into the
retirementincome planthroughthe covered asset
strategy. The life insurance death benefit can provide

the psychologicalsupportneededtopurchasea

life-only income annuity at retirement as part of an
integrated plan combining investments, whole life
insurance, and income annuities.

Uponreachingage65in 30years, Steveand Susie
will consider whether a single-premium immediate
annuity (SPIA) might be aworthwhile addition to
their retirement income plan. Income annuities
offeravarietyofoptionsregardingwhetherincome
startsimmediatelyorisdeferred, whetherincome
coversasinglelife orjointlives, whether thereisa
certain payment for a set number of years, whether
any cost-of-living adjustments (COLA) will be made
to benefits, and whether cash or installment refund
provisionsareincludedintheeventofanearly
death. Withthewholelife death benefit, Stevecan
consider purchasingasinglelife-onlyimmediate
annuityat6Sonhislife. Amalelife-onlyincome
annuity offers the highest payoutrate (the most
income) because the buyer offers the most “mortality
credits”totheriskpoolbyacceptingthe higher
short-term mortality risk. Steve and Susie can accept
thisriskbecausetheyhavethe permanentlife
insurance policy. Thedeath benefitfrom hiswhole
life insurance policy will replace the annuity income
streamuponhisdeath.Ifdesired, Susiecould then
usepartofthe death benefittobuyanother single-
lifeincome annuity.

Tomakeiteasiertotrackresultsovertime, Stevewill
purchasea SPIAthatincludesa2 percentannual
COLAmatchingtheassumedinflationrate,sothat
theannuityincomeadjuststokeepthepurchasing
power consistent throughout retirement. With this
COLA, portfoliodistributionsalsogrowatthe same
rateofinflation and are comparable. Theannuity
is purchased with qualified retirement funds after
Steve has stopped working and completes a rollover
from his 401(k) to a traditional IRA.
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Generally, it is difficult to predict what annuity
rateswillbein30years. Thoserateswilldependon
interest rates and mortality projections at that time.
Our market return simulations, which are described
in the appendix, do allow for interest rates to increase
on average from their currently low levels, suggesting
onaveragethat SPIArateswillbehigherin 30years
thantheyaretoday. Ontheother hand,longevity
improvements over the next 30 years will likely create
downward pressures on annuity rates separate from
anyinterestratechanges. Weassumethatthese
factorsoffsetoneanother precisely such that SPIA
ratesinAugust2018willapplyinthefutureaswell.
At that time, https,//www.immediateannuities.com
reports that a 65-year-old male could obtain a life-
only SPIAwitha2percent COLA offeringaninitial
payoutrateof5.42 percent. This payoutishigher
thanthesustainable spendingrate from401(k)
assetsbecause SPIApayoutsarecalibratedtolife
expectancyinstead ofage 100,and because SPIA
payouts are based on fixed-income returns rather
than the lower implied return required by needing

a 90 percent chance that assets remain in a volatile
investment portfolio.

At age 65, Steve purchases this income annuity with
apremiumamountequaltothe pre-taxequivalent
ofthe death benefit for the wholelife policy at

age 65.Insimulations where the couple’s401(k)
balance has not grown sufficiently to leave at least
$100,000remainingafter theannuityis purchased
(toprovide the couple with a pool ofliquid assets

to support contingency expenses), then the couple
only annuitizes the amountthatleaves $100,000 of
liquidinvestableassets (onapre-taxbasis)afterthe
annuity is purchased. The annuity purchase is made
with qualified funds inside the traditional Individual
Retirement Account (IRA). Annuityincomeis then
fullytaxableatincometaxratesasitleavesthe
qualified account.

After annuitization, the remaining portfolio balance
willbeutilized forretirementspendingusinga
systematicwithdrawal strategythatmaintainsa
90 percent probability that the account does not

depletebyage 100. Even so, portfoliodepletionis
lessdrasticinthiscase, sinceatleasttheinflation-
adjusted annuity income continues for life. Because
this strategy, and the rest we will discuss, use whole
life insurance with higher premiums, we can expect
the401(k) balance tobeless atretirement.

However, the sustainable withdrawal rate for the
investment portfolio may be higher because the asset
allocationwill bedifferent. Thisisanimportant
methodological point to discuss. With awholelife
policy,the cashvalueisaliquidassetcontained
outsidethefinancial portfolio. It behaveslikefixed
income, thoughitisnotexposedtointerestraterisk
(i.e.theaccessiblecashvaluedoesnotdeclinewhen
interestratesrise). Cashvalueisnotprecisely the
sameas holdingbondsin aninvestment portfolio,
asthereisnotapracticalwaytorebalance the
portfoliobetween stocksand policycashvalue.
Nonetheless, Stevewillincorporatethe cashvalue
intohisassetallocationdecisionstomaintainthe
overall proportion between stocks and “bonds” for
household assets. For example, if the target date
fundcallsforaS0percentstockallocation,thenthe
actual stock allocation Steve uses will be 50 percent
ofthe sum ofthefinancial portfoliobalanceandthe
pre-tax value of life insurance cash value, divided by
the portfolio balance. Though this could conceivably
call for a stock allocation of greater than 100 percent
whenthecashvalueislargerelativetothefinancial
portfolio, we constrain the maximum possible stock
allocation for the financial portfolio to not exceed
100percent. Thischangeinassetallocation, when
viewed holistically, allows for a higher distribution
ratewhile maintainingthe same probability of
success. Scenarioswithwholelifeinsurancetreat
thecashvalueaspartofthe fixedincomeallocation
andadjustthestockallocationintheremaining
investmentportfoliotokeeptheoveralltargeted
ratio between stocks and bonds ateach age. This
isimportant, becauseotherwiseastrategywhich
combines aninvestment portfoliowith the same
asset allocation as before, with a conservatively
invested whole life insurance policy, would create a
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more conservative overall asset allocation from the
retirement balance sheet perspective.

Scenario 3: Investments and whole life

insurance with full volatility buffer

Scenario 3 also uses whole life insurance with
investments, butitdoesnotinclude anincome
annuity. The difference for Scenario 3 is that whole
lifeinsuranceis carried intoretirement sothat
the cashvaluefor this permanentlifeinsurance
policycanbeusedasavolatilitybufferassettohelp
manage the sequence of returns risk for investment
portfolio distributions. The cash value was not used
in Scenario 2, butitbecomes anadditional toolin
Scenario 3.

Wholelifeinsurance cashvaluecanbeusedasa
volatility buffer to help manage the sequence of
returns risk for investment portfolio distributions.
Bufferassetsheld outside the portfolio, suchas
the cashvalueofwholelifeinsurance, providean
alternative means to help manage sequence risk.
Theycanbedrawnfromafteramarketdownturn
toavoidsellingportfolioassetsataloss.Returns
ontheseassetsshouldnotbecorrelatedwiththe
financial portfolio, since the purpose of these buffer
assetsistotemporarily support spendingwhen
the portfoliois otherwise down. The cash value of
wholelifeinsurancehasthischaracteristicsinceit
iscontractuallyprotected fromdeclininginvalue.
In Scenario 3, investments are combined with whole
lifeinsurance and the cashvalueisavailable tobe
used entirely as a volatility buffer to help support the
portfolioand maximize retirement spending.

By age 65, the illustrated total net cash value is
$290,884, or $427,771 on a post-tax basis. By age 100,
theillustrated total net cash valueis $1,138,511, or
$1,674,281 onapost-taxbasis. This cashvalueis
incorporated as a volatility buffer.

Withthevolatility buffer, theideaistospend from
cashvalueinyears after a market downturn, while
spending from the investment portfolioinyears
afterpositivemarketreturns.Inthefirstyear

ofretirement,thedistributionistakenfromthe
investment portfolio. In subsequent years, whenever
theinvestmentreturntothe portfoliowas positive
(priortoanydistributions), the distribution forthe
followingyearistakenfrominvestmentassets.
However,in years when the portfolio generated a
negative return before distributions and investment
assets remain, spending is taken from the life
insurance cash value. Since proceeds from the cash
valuearenottaxableincome,theamounttaken
fromthecashvalueisreducedtomatchtheportfolio
distributionamountnetoftaxpayments.Cash
value is taken as partial surrenders up to the level of
thecostbasisandisthentakenasapolicyloan for
amountsinexcessofthecostbasis.Thisavoidsthe
need topaytaxesonthecashvaluedistributions.
Once the investment portfolio is depleted, further
distributionsarenottakenfromthecashvalue.

Legacyvaluesatage 100reflectanyremaining
investmentassetsalongwiththeremainingnet
lifeinsurancedeathbenefitafteroffsettingcash
value surrenders and any loans plus accumulated
interest. The accessible cash value and death benefit
isreduced by any outstanding distributions and loan
interest from the cashvalue, but the policy would
stillearndividendsonthe grossvaluesofthepolicy.
Distributionsfromcashvaluedonotreducethe
potentialtoaccumulatedividends. Weassumethat
the whole life policy uses non-direct recognition,
whichmeansthatthereisnoadjustmenttothe
growthforthecashvaluethathasbeenusedas
collateral forloans.

Scenarios 3and Sallowmoreaggressive cashvalue
use through policyloans,and wedohave tobe
careful thatinterest on theloan balance does not
pushtheloanbalanceoverthelimitofthe available
cash value. Such an outcome must be avoided so that
taxesarenottriggeredtobedueonalllifeinsurance
policygains. Themaximumamountthatcanbe
takenfromthecashvalueinanyyearistheamount
thatwouldnotgrowwith Spercentinteresttoexceed
the slower growing cash value by age 100 (with an
additional $5,000 buffer of protection so that the net
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cash value does not fall entirely to $0). This process
ensuresthattheloanbalancegrowth staysbelow
thecashvalue, protectingthe policy from “blowing
up.”In practice, this outcome can be avoided by
monitoring the policy and paying down the loan
balanceifitisapproachingtoo closely tothe total
cash valuelimit.

Thecashvalueofwholelifeinsurance canalsobe
usedasabufferassettohelpmanagethesequence
of returns risk exacerbated by taking distributions
fromavolatileinvestment portfolio. Maintaining
fixed distributions from investments in retirement
increasesexposuretosequenceriskbyrequiringa
higher withdrawal rate from remaining assets when
their value declines. Temporarily drawing from
thecashvalueoflifeinsurancehasthepotential
tomitigatethisaspectofsequenceriskforan
investment portfolio by reducing the need to take
portfoliowithdrawalsatinopportunetimes. By
reducing exposure to sequence risk, this can either
preservegreateroveralllegacywealth,defined
as remaining portfolio wealth plus the net life
insurance death benefit.

Aggressively using the volatility buffer to support
more retirement spending involves making a
consciousdecisiontofocusonincreasingspending
at the potential cost of legacy. It is a probability-based
approachthatemphasizeswholelifeinsuranceas
abetteralternative than traditional bonds forits
investment characteristics, rather than emphasizing
therisk pooling actuarial powers ofinsurance.

Theinvestments-only strategyforces spendingto
be conservative, feeding instead into a larger legacy,
because ofitsinefficient approach formanaging
longevity and market risk. Nonetheless, limited use
of the volatility buffer may not reduce legacy. Though
the volatility buffer reduces the net death benefit, the
investment portfolio mayultimately grow by more
thanthereductiontothe death benefit, potentially
leavingalargernetlegacy. This happyoutcomecan
resultfromthe peculiarities of sequence riskand
theabilitytoavoid sellingportfolioassetsataloss.
The cash value provides a stable income source not

impacted by market volatility. Life insurance also
receives tax benefits and the distribution from the
cash values can be less since taxes are not paid out
ofthe proceeds. Whetherornotthis strategy will
work more effectively than “buy term and invest
the difference” becomes an empirical question
to betested.

Next, Scenarios4and 5alsoaddincomeannuities
into strategies that make use of volatility buffers. In
Scenario3and 5, thecouplespendsfromthe cash
valueinyearsafter marketdownturnsiftheloan
balanceisnot projected to exceed the cash value
beforeage 100 (withanadditional $5,000 buffer).
Thisisthefull volatility buffer.In Scenario4, the
cashvalueisused asavolatility bufferinamore
limited way up to its cost basis. More details follow.

Scenario 4: Investments, annuity, and whole

life insurance with limited volatility buffer

Next, Scenario 4 combines Scenario 2 with a more
limited useofavolatility bufferthanfoundin
Scenario 3. Scenario 4 maintains investments and
wholelifeinsuranceandincorporatesasingle-life
income annuityas partofthe spendingstrategy.
Scenario 4 follows the previous Scenario 2 except
thatthe cashvalueisalsousedonalimited basis
(up to the cost basis) to bolster retirement spending.
Distributions from the cash value do reduce
available remaining cash value and the death benefit
onaone-for-onebasis, butthesedistributions may
help to preserve investment assets through their role
in managing sequence of returnsrisk.

Forthevolatility buffer, onlythe cost basis ofthe
wholelife policyis tobeused as avolatility buffer.
Theavailablecostbasisatage 65andthroughout
retirement is $179,880 which represents thirty
years of the $5,996 annual insurance premiums.
Cost basis will be surrendered to meet expenses as
needed.Thisisdoneinordertoavoidtakingpolicy
loans that accumulate interest and create risk that
thedistributions from the cash value plusloan
interest will eventually exceed the total cash value
available later in retirement when investment assets
may not remain to pay down the policy loan. This
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approach will also help to preserve a larger portion
ofthewholelife death benefit, sincethe cashvalue
isused inamorelimited way. By avoiding policy
loansandinterestaccumulations, this strategy
protectstheretireetostillhaveaportionofthedeath
benefitavailable net of any distributions from the
cash value.

Caremustbetakenwiththisstrategy,because
retireeswhojustifythe annuity purchasewith the
idea that the death benefit will replace that asset may
findthattheyhaveasmallernetbenefitavailable
after using the volatility buffer. This involves making
the conscious decision to seek more spending
throughjudicioususeofthecashvaluewithan
attempt to better preserve the investment portfolio as
partofatradeoffwithacceptinga smallernetdeath
benefit at the end.

Scenario 5: Investments, annuity, and whole

life insurance with full volatility buffer

Finally, Scenario 5 combines Scenarios2and 3.An
income annuityis purchaseduptothevalueofthe
whole life death benefit, and the cash value is treated
asfully available, up tothelimits toavoid causing
theloan balance to exceed the cash value, to serve
as avolatility buffer for portfolio distributions. Once
partial surrenders are used toobtain cashvalue
uptothecostbasis, policyloans are takenwith the
remainder ofthe cashvalueservingascollateral to
avoid taxesonthesedistributions. The policyloan
rate remains fixed at 5 percent. Because the full cash
valuecanbeusedasavolatilitybuffer, thisstrategy
isevenmore exposed tothe claim ofdouble-dipping
onthewholelife policythan Scenario4,asthedeath
benefitmaynolongerbeavailabletoreplacethe
assetsusedtopurchasetheincomeannuity.Again,
the couplewouldneed tomakeaconsciousdecision
thattheyarewillingtoacceptasmallerdeathbenefit
in exchange for enjoying a higher retirement lifestyle
and awayto potentiallymanage sequenceriskwith
the volatility buffer.

Results for the case study: 35-year-old

couple, Steve and Susie

Table 1 outlines the retirement outcomes for Steve
and Susieusingthefive scenarioswedescribedin
the previous section. The first part of the exhibit
summarizes how they allocate their savings
betweeninsuranceand Steve’s401(k)forthethree
scenarios. Then the outcomes from the Monte Carlo
simulationsbegin. Numbersarereportedona
pre-tax basis assuming a combined income tax rate
of 32 percent. This means that life insurance values
areinflatedtotheirpre-taxvaluesinordertobe
comparable to the investment numbers. A properly
structuredlifeinsurance policy will notrequire
taxestobepaid oncashvaluedistributionsorthe
death benefit.

Tobetterunderstand theimpacts ofinvestment
volatility on the upside and downside, Monte Carlo
simulationsareusedtocreateadistributionof
outcomes. The exhibit reports the 10th percentile,
median, and 90th percentile from this distribution.
Wecaninterpretthe 10th percentileoutcomeasa
badluckcasewith poorinvestmentreturns.Itis
possiblethatretirement outcomes could beeven
worse, butgenerally Steveand Susiecould expect
betterretirementoutcomesthanseenatthe 10th
percentile. The median reflects more typical
outcomes. Itis the midpointofthe distribution,
witha S50 percentchance forworseoutcomesand
aS0percentchanceforbetteroutcomes. Theseare
reasonable outcomes for Steve and Susie to expect.
The90thpercentileisagoodluckoutcomeinwhich
investments performverywell, supportinggreater
spending and larger account balances. These
numbersrepresenttheupside potential forwhen
investments perform very well, but Steve and Susie
should understand that it is unlikely for them to see
such great results for their investments.
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Table 1: Case study for 35-year-old couple

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Investments + Investments +
Single-Life SPIA Single-Life SPIA
Investments + Investments+Whole| + Whole Lifewith + Whole Lifewith
Investments + Single-Life SPIA + Life with Volatility | Volatility Buffer Volatility Buffer
Term Life Whole Life Buffer (Full Use) (Cost Basis) (Full Use)
Term Life $539 SO SO SO SO
Premiums
Whole Life SO $5,996 $5,996 $5,996 $5,996
Premiums
Taxes Paid $180 $1,999 $1,999 $1,999 $1,999
Age 35 Remaining | $17,781 $10,505 $10,505 $10,505 $10,505
Contribution to
401(k)
TOTAL FUNDS $18,500 $18,500 $18,500 $18,500 $18,500
Age 35 401(k) $50,000 $50,000 $50,000 $50,000 $50,000
Balance
All Subsequent Values are Provided on a Pre-Tax Basis (Assuming a Combined 32% tax rate)
Distribution of 401(k) assets at age 65
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
% change from % change from % change from % change from
Scenario 1 Scenario 1 Scenario 1 Scenario 1
10th Percentile $889,415 $697,686 -22% | $697,686 -22% | $697,686 -22% | $697,686 -22%
Median $1,605,781 $1,383,584 | -14% | 51,383,584 | -14%| 51,383,584 | -14% | $1,383,584 | -14%
90th Percentile $3,122,972 $2,731,279 | -13% | $2,731,279 | -13%| $2,731,279 | -13% | $2,731,279 | -13%
lllustrated life insurance values at age 65
Cash Value SO $427,771 $427,771 $427,771 $427,771
Death Benefit SO $886,341 $886,341 $886,341 $886,341
Distribution of combined 401(k) and cash value balance at age 65
10th Percentile $889,415 $1,125,456 | 27% |$1,125,456 | 27% |$1,125,456 | 27% |$1,125,456 27%
Median $1,605,781 $1,811,355 | 13%|$1,811,355 | 13% | $1,811,355 i 13% | $1,811,355 | 13%
90th Percentile $3,122,972 $3,159,050 1% | $3,159,050 1% | $3,159,050 1% | $3,159,050 1%

Sustainable spending rate from 401(k) assets (supporting a 90% chance that investment assets remain at age 100)

2.85%

3.80% 33%

| 431% 51%]

4.55% 60%|

5.22% 83%
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Distribution of annuity income at age 65

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
% change from % change from % change from % change from
Scenario 1 Scenario 1 Scenario 1 Scenario 1

10th Percentile  |$0 $32,395 S0 $32,395 $32,395

Median S0 $48,040 SO $48,040 $48,040

90th Percentile SO $48,040 SO $48,040 $48,040
Distribution of systematic withdrawal income at age 65

10th Percentile | $25,348 $3,800 $30,070 $4,550 $5,220

Median $45,765 518,895 $59,632 $22,625 $25,956

90th Percentile $89,005 $70,108 $117,718 $83,945 $96,306
Number of years of systematic withdrawals that can be supported by the available volatility buffer at the start of retirement

10th Percentile 0 0 14.2 58.1 81.9

Median 0 0 7.2 11.7 16.5

90th Percentile 0 0 3.6 3.2 4.4
Distribution of total income at age 65

10th Percentile $25,348 $36,195 43% | $30,070 19% | $36,945 46% | $37,615 48%

Median $45,765 $66,935 46% | $59,632 30% | $70,664 54% | $73,996 62%
90th Percentile $89,005 $118,147 33% | $117,718 32% | $131,984 48% | $144,345 62%
Distribution of legacy wealth at age 100

10th Percentile $11,323 $1,808,296 | 15871% | $678,324 | 5891% | $1,646,146 | 14438% | $632,233 | 5484%

Median $2,443,433 $2,973,992 22% | $3,220,717 32% | $2,681,034 10% | $2,385,047 -2%
90th Percentile $12,800,757 $8,249,904 | -36% | $10,198,461 -20% | $6,760,326 | -47% | 55,789,890 | -55%
Distribution of cumulative discounted income between ages 65 and 100

10th Percentile $887,191 $1,266,810 1  43% |$1,052,459 19% | $1,293,060: 46% [S$1,316,510 48%

Median $1,601,766 $2,342,723 46% | 52,087,137 30% | $2,473,249 54% | $2,589,853 62%
90th Percentile $3,115,165 $4,135,157 33% | $4,120,135 32% | $4,619,453 48% | 5,052,091 62%
Discounted lifetime spending power

10th Percentile $875,346 $2,128,439 | 143% (51,364,353 | 56% |$2,074,685: 137%[S$1,600,632; 83%

Median $2,768,186 $3,754,707 36% | $3,625,083 31% | $3,739,059 35% | $3,708,277 34%
90th Percentile $9,329,310 $8,098,369 | -13% | $9,038,869 -3% | $7,842,944 | -16% | $7,791,368 | -16%
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Webeginwiththedistributionof401(k)assetsat
age 65. Scenario 1 presents the strategy for buying
terminsuranceandinvestingthedifferenceina
targetdatefund. Inpre-taxtermsatretirement,
the wealth accumulation ranges from $889,000
atthe 10thpercentileto$3.12millionatthe

90th percentile, with a median outcome of $1.61
million. Note that these results are presented in
termsofnominaldollarstoavoidreader confusion
aboutwhyinflation-adjusteddollarsarelessthan
nominaldollars. Thisdecisiondoesnotimpactany
comparisons for the relative outcomes between
scenarios. However, readers should understand that
the purchasing power ofa givenamountofincome
orwealthwillbelessinthe future. Fortoday’s
35-year-olds, thereal purchasing powerof money
willbeabout S5 percentofwhatitistodayatage65,
and about 28 percent of today at age 100 at 2 percent
average inflation.

The other four strategies all use whole life insurance,
whichrequireslarger premiumsthantermlife
insurance. Becauselessiscontributed tothe
401(k) plan, less accumulations can be expected

at retirement. At the median, the 401(k) balance

is 14percentlesswhenwholelifeinsuranceis
used.Itis22percentlessatthe 10thpercentileand
13 percent less at the 90th percentile. The differences
vary because the assetallocation effectsin which
the cash value, though not held within the 401(k),
istreated as a fixed-income asset. This resultsin a
higher stock allocation in the 401 (k) when whole life
insurance is used.

Nextinthetableisthecashvalueand deathbenefit
availableintheillustrated policyatage 65. These
are pre-tax numbers. With a 32 percent tax rate, the
numbers reported on the illustration are $290,884 for
cashvalue and $602,712 for the death benefit. These
numbersareboth$0in Scenario 1 becausetheterm
lifeinsurance policy is ended at retirement.

Thenextitemofnoteinthetableisthecombined
values of the 401 (k) and the cash value balance at age
65. Across the distribution, these combined values
are larger in Scenarios 2-5 than in Scenario 1. At the

median, the combination is 13 percent larger. There
arethreebasicreasonsforthisoutcome: 1)cash
value insurance provides tax advantages, 2) the cost
of insurance in whole life insurance is positively
impactedbecausethelifeinsurance companyonly
needs to protect the decreasing net death benefit
amountatrisk—thedifference betweenthe death
benefitand the cashvalue, whilethenetdeath
benefitamountatriskofaterminsurance policy
remainslevel for the specified duration and 3) the
insurance company’s general account can invest for
higher returns than a household investor by seeking
greater credit risk through diversification and longer
maturity bonds.

The next item in the table is the sustainable spending
rate for 401(k) assets that support a 90 percent
chancethatinvestmentassetsremainatage 100.
These sustainable withdrawal rates represent a
percentage ofthe 401 (k) balance for spending, not
thecombinedvalueofthe401(k)andthecashvalue.
Asalreadydiscussed, the sustainablewithdrawal
ratein Scenario 1is2.85percent. Itislessthanthe
traditional4 percentrulebecausetheassumptions
are different: the retiree asset allocation is 30 percent
stocks (instead of 50-75 percent stocks), portfolio
feesadd upto 1.59 percent (instead of O percent),
andtheretirementhorizonis35years (instead of
30years).In Scenario 2, the withdrawal rateis 3.8
percent. This is driven primarily by asset allocation.
Boththecashvalueandthepremiumthatgoesinto
the income annuity are counted as fixed-income
assets, which dramatically increases the stock
allocation for the remaining funds in the investment
portfolio, increasing the sustainable withdrawal
rate.InScenario3,thecashvalueincreasesto4.31
percent. Thisisafunction ofthe cash value being
treated as a fixed income asset, but also because the
investment portfolio faces better survival odds when
some of its distributions can be skipped. This is what
thevolatility buffer doesin Scenario 3:ratherthan
drawing from the investment portfolio when markets
have declined, the retiree instead takes spending
from the cash value. Not taking a distribution,
especially after a market downturn, can be a very
powerful means for managing sequence risk, and
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the sustainable withdrawal rate supporting the same
successratecanbe 51 percenthigherinthiscase.
In Scenario 4, the withdrawal rate further increases
to4.55percent. This scenariohasasimilarasset
allocation effect as Scenario 2 as well as the volatility
bulffer effect of Scenario 3. The use of the bufferis
limitedin Scenario 4, though. Scenario Susesthe
incomeannuityand makesfulluseofthevolatility
buffer. Thisincreasesthesustainablewithdrawal
rate to 5.22 percent, which is 81 percent higher than
in Scenario 1.

Next,thetableshowsthedistributionofannuity
income purchased at age 65 for Scenarios 2, 4, and
5.Withsufficientassets,anamountmatchingthe
death benefit is annuitized, which provides $48,040
oflifetime guaranteedincomewith a2 percent
annual cost-of-living increase. At the 10th percentile,
therewerenotsufficientassetstoannuitize thefull
amount of the death benefit while preserving at least
$100,000inthe401(k).Inthis case, $32,395 of lifetime
income ispossible.

The table then shows the distribution of systematic
withdrawalincomeatage 65.Thesenumbers
are calculated by applying the sustainable
withdrawal rates to the remaining 401 (k) balances
aftertheincomeannuityispurchased (forthe
relevant scenarios).

Thenextsetofnumbersinthetablearethenumber
ofyearsofsystematicwithdrawalsthatcanbe
supported by the availablevolatility bufferatthe
startofretirement. These numbers are useful to
getasenseofhow frequently the cashvaluecanbe
usedinsupportofretirementincome. Thenumbers
represent the amount of systematic withdrawal
incomeatage 65 divided bythe availablecashvalue
withthestrategyat65. For Scenario 3, cashvalue
supports 7.2 years of distributions at the median. The
medianvalueincreasesto 11.7yearsin Scenario4.
Thoughthecashvalueisusedonlyonalimited basis
uptoits cost basis, the partial annuitization of assets
hasled toamuch smaller portfolio distributionin
thisstrategyaswell. Themediannumberofyearsin
ScenarioSincreasesto 16.5years, becausenowthe

full cash value is available to use as a volatility buffer,
whilethesystematicwithdrawalamountisalso
lower due to the annuity purchase.

Aswecontinuedownthe table, the next numbers
are very important. The distribution of total income
at age 65 is provided as the sum of the annuity
incomeandthesystematicwithdrawalincome. In
Scenario 1, total income ranges from $25,348 at the
10thpercentileto$89,005atthe 90th percentile,
withamedianspendinglevel of$45,765. Allofthis
incomeresults from portfoliodistributions. What
wecanhighlighthereisthatforalloftheremaining
scenarios that use whole life insurance, sustainable
spending powerishigheracrossthedistribution
ofoutcomes. Scenario 5placesthemostfocuson
spending with the annuity purchase and the full
use of the cash value as a volatility buffer. Median
spendingis 62 percentlargerinthisscenarioat
$73,996. Next, Scenario 4 provides 54 percent more
spendingthan Scenario 1 atthe median. This
resultsfromusingthe annuity and partialuse of
the volatility buffer. Scenario 2, without a volatility
buffercomesnext,with46 percentmorespending
power at the median. Using the income annuity is a
powerfuldriverofincreasingretirementspending
becauseitusesrisk poolingtosupportspending
ratherthanrequiringextracautiousbehaviorto
sustainassetstoage 100witha90percentchance
for success. Finally, the pure volatility bufferin
Strategy 3 still supports 30 percent higher retirement
spendingthan Scenario 1. This shows the power of
thevolatility buffer to manage sequenceriskand
increase spending even without an income annuity.

With higher spending, one mightexpectasmaller
legacy. The next set of numbers address this matter.
Legacywealth consists of the after-taxvalue of
any remaining financial assets in the investment
portfolio and any life insurance death benefit less
theloanbalancegrowthandpartialsurrenders
ofcashvaluewhenitisusedasavolatilitybuffer.
Any strategy that can support more spending and
morelegacyisclearlymoreefficient, butthereis
an obvious tradeoff in terms of increased spending
workingtoreducethelegacyvalueofassets.
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Nonetheless, at the median, legacy values are higher
inScenarios2-4thanin Scenario 1,while Scenario
Sresultedin 2 percentlesslegacy (after providing
62percentmorelifetime spending). Of Scenarios
2-5, Scenario 5 supports the leastlegacy due to its
spendingfocus. Themostlegacyisavailablefrom
Scenario 3, whichwasthe purevolatility buffer.
Atthemedian,the cashvaluevolatility buffer
helped support 30 percent more lifetime spending
and 32 percent morelegacy than “buytermand
investthedifference.” Next, Scenario2with the
annuity and no volatility buffer supports 22 percent
morelegacythan Scenario 1 atthe median, after
supporting 46 percent morelifetime spending.
Finally, Scenario4 supports 10percentmorelegacy
than Scenario 1 after supporting 54 percent more
lifetime spending. Atthe 10th percentile, strategies
with whole life support significantly more legacy
than Scenario 1,whichisontheverge of depleting
investmentassetsinthefollowingyear.Atthe90th
percentile, Scenario 1 supported more legacy, though
it’simportanttonotethatthiswasaccomplishedin
partbyprovidinglessretirement spending.

The next set of numbers show the cumulative
spending power between ages 65and 100. These
valuesarediscounted bytheinflationrate, sothey
representthereal cumulative purchasingpowerin
retirement. Theyareall higherthanin Scenario 1,
reflectingthe same percentage differences asthe
age 65 spending because systematic withdrawal and
annuityincome are inflation adjusted.

Finally, discountedlifetime spending poweris
presentedtobetterassessthetradeoffbetween
spending and legacy, especially when higher
spendingiscombined with asmallerlegacy.In
cases when spending is higher and legacy is less,
itcanbedifficult tocompare the tradeoff. This
measure provides the discounted lifetime spending
powerassuminglegacy is received at age 100.
With the same 2 percent discount rate, it adds the
real purchasing power of legacy to the cumulative
incomemeasuresprovidedaboveit. Weagain
see that Scenarios 2-5 are superior at the median
outcome, supporting between 31 percentand

36 percentmore combined spendingand legacy.
Meanwhile,atthe 90th percentilethediscounted
lifetime spending poweris between 3 percentand
16percentlessfor Scenarios 2-5.Itisonlywhen
investments do very well that the investments-only
scenario can offer a better combined outcome. But
thismaynotbeimportanttofocuson. Legacyislarge
forall scenariosatthe 90th percentile. Integrated
strategies support more legacy wealth for the portion
ofthedistributionwhenoveralllegacywealthis
otherwiseless,sothateachdollarcanprovidea
biggerimpact on thelives of beneficiaries.

Generally, various integrated approach using
wholelifetosupportanannuity purchaseand/
ortoprovideavolatility bufferareabletoprovide
morelegacywealthwhilealso supporting more
retirement income. This is the meaning of greater
efficiency. Readers may be surprised that itis not at
all aclear-cut case that the upside growth potential
ofinvestmentswill be sufficienttobeatamore
integratedapproachusingactuarialscience.

The implications for 50-year-olds

At35, Steveand Susiewerestillfarfromretirement.
How would these strategies work for James and Julie,
acouplewhoisalready 50-years-old? Wemakethe
followingmodificationstoanswerthis. Jameshas
$700,000 in his 401(k) plan. James determines that
increasinghislifeinsurance benefitamountbyan
additional $500,000 through his projected retirement
atage 65 providestheadditional protectionJames
and Julie desire. He considers a 15-year term
insurancepolicywithalevelannual premium of
$1,120.James also considers alimited-pay whole life
policywith premiumsendingat65, asillustrated
by samplewholelife policyin August2018.Heisin
the preferred health status. Wholelife premiums
are$21,225annually. The couplehas$40,000in
today’s dollars (which will adjust forinflation) to
divide between his 401 (k) and insurance policy (and
taxesoninsurance)overthesubsequent 15years.
Otherwise, everything else is the same as with the
previous case.
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Table2provides the basicdetails forJamesand
Julie. We can observe the similar trends as before,
thoughwithjust 15yearsthecashvaluehashad
lessopportunity togrow byretirement. Though
wedonotdescribeall thenumbersinthis table,
theirinterpretationsareinlinewith howwe
interpreted Table1. Wefind that 50-years-oldis
not too late to start implementing these integrated
planning techniques.
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Table 2: Case study for 50-year-old couple

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Investments +

Investments +
Single-Life SPIA +

Investments+Whole
Life with Volatility

Investments +
Single-Life SPIA
+ Whole Lifewith
Volatility Buffer

Investments +
Single-Life SPIA
+ Whole Lifewith
Volatility Buffer

Term Life Whole Life Buffer (Full Use) (Cost Basis) (Full Use)
Term Life $1,120 SO SO SO SO
Premiums
Whole Life S0 $21,225 $21,225 $21,225 $21,225
Premiums
Taxes Paid $373 $7,075 $7,075 $7,075 $7,075
Age 50 Remaining | $38,507 $11,700 $11,700 $11,700 $11,700
Contribution to
401(k)
TOTAL FUNDS $40,000 40,000 $40,000 $40,000 $40,000
Age 50 401(k) $700,000 $700,000 $700,000 $700,000 $700,000
Balance
All Subsequent Values are Provided on a Pre-Tax Basis (Assuming a Combined 32% tax rate)
Distribution of 401(k) assets at age 65
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
% change from % change from % change from % change from
Scenario 1 Scenario 1 Scenario 1 Scenario 1
10th Percentile $1,415,613 $949,000 -33% [ $949,000 | -33%|5$949,000 | -33% |$949,000 -33%
Median $2,169,481 $1,634,434 | -25% | $1,634,434 | -25%| 51,634,434 | -25% | $1,634,434 | -25%
90th Percentile $3,321,987 $2,671,974 | -20% | $2,671,974 | -20%| $2,671,974 | -20% | $2,671,974 | -20%
lllustrated life insurance values at age 65
Cash Value SO $502,463 $502,463 $502,463 $502,463
Death Benefit S0 $1,037,351 $1,037,351 $1,037,351 $1,037,351
Distribution of combined 401(k) and cash value balance at age 65
10th Percentile $1,415,613 $1,451,463 3% |51,451,463 . 3% |5$1,451,463 3% | $1,451,463 3%
Median $2,169,481 $2,136,897 | -2%|$2,136,897 | -2%|$2,136,897 | -2% | $2,136,897 | -2%
90th Percentile $3,321,987 $3,174,437 | -4%|$3,174,437 . -4%|S$3,174,437 | -4%|$3,174,437 . -4%

Sustainable spending rate from 401(k) assets (supporting a 90% chance that investment assets remain at age 100)

2.69%

3.72%, 38%

| 430% 60%|

4.81% 79%|

5.67% 111%
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Distribution of annuity income at age 65

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
% change from % change from % change from % change from
Scenario 1 Scenario 1 Scenario 1 Scenario 1

10th Percentile SO $46,016 SO $46,016 $46,016

Median SO $56,224 SO $56,224 $56,224

90th Percentile S0 $56,224 SO $56,224 $56,224
Distribution of systematic withdrawal income at age 65

10th Percentile | $38,080 $3,720 $40,807 $4,810 $5,670

Median $58,359 $22,211 $70,281 $28,720 $33,855

90th Percentile $89,361 $60,808 $114,895 578,625 $92,683
Number of years of systematic withdrawals that can be supported by the available volatility buffer at the start of retirement

10th Percentile 0 0 12.3 97.3 88.6

Median 0 0 7.1 16.3 14.8

90th Percentile 0 0 4.4 6.0 5.4
Distribution of total income at age 65

10th Percentile $38,080 549,736 31% | $40,807 7% | $50,826 33% | $51,686 36%

Median $58,359 $78,436 34% | $70,281 20% | $84,944 46% | $90,079 54%

90th Percentile $89,361 $117,032 31% | $114,895 29% | $134,850 51% | $148,908 67%
Distribution of legacy wealth at age 100

10th Percentile $20,244 $2,210,345 110819% | $849,017 | 4094% | $1,913,746 | 9354% | $864,629 14171%

Median $3,296,110 $3,519,374 7% | $3,721,510 13% | $3,058,657 -7% | $2,594,922 | -21%

90th Percentile $13,146,407 $8,436,458 | -36% | $10,118,542 -23% | $6,725,556 i -49% | $5,531,086 | -58%
Distribution of cumulative discounted income between ages 65 and 100

10th Percentile $1,332,800 $1,740,754 .  31% | 51,428,246 7% |$1,778,904 1 33% [$1,809,004 36%

Median $2,042,566 $2,745,257 34% | $2,459,823 20% | 52,973,044 46% | $3,152,766 54%
90th Percentile $3,127,650 $4,096,133 31% | $4,021,320 29% | $4,719,742 51% | $5,211,763 67%
Discounted lifetime spending power

10th Percentile $1,316,590 $2,790,184 | 112% (51,816,449 | 38%|$2,682,186 | 104% [S$2,197,394 67%

Median $3,618,345 $4,416,707 22% | $4,235,962 17% | $4,414,174 22% | $4,363,038 21%
90th Percentile $9,510,997 $8,151,564 | -14% | $8,902,814 -6% | $7,924,221 | -17%|$7,821,038 | -18%
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Conclusion

Those with a spending emphasis can combine the
coveredassetstrategywiththevolatility buffer.
Then, the covered asset strategy with an income
annuitycanbetter supportspendingthanthe
volatility buffer strategy onits own. The “buy
termand investthe difference strategy”isthe

least effective of the five scenarios in supporting
retirement spending. Meanwhile, for thosewith an
emphasis on legacy, the pure volatility buffer without
theannuitysupportsthemostlegacy. Theannuity
andwholelife strategy withoutavolatility bufferis
second, and thenthejointstrategiesfollow. Again,
exceptforthehigherendofthedistributionofwealth
outcomes, the “buytermandinvestthe difference
strategy”istheleasteffectiveat supportinga
legacy goal.

Asweshiftfrom Scenario 3 to Scenario 5, spending
potential increases with offsetting impacts on legacy.
But overall, for these three strategies, Scenario 2 with
theincomeannuityandnovolatility bufferdoes
supportthehighestdiscountedlifetime spending
poweratthemedianofoutcomes.Addingthelimited
volatility buffer to the annuity in Scenario 4 comes in
second forthis criterion, followed by Scenario Sand
Scenario 3. Itishard toovercome the overall power
oftheincomeannuityasawaytomoreefficiently
generateretirementincome, butthevolatility
buffer provides avaluable way toimprovelifetime
financialoutcomesrelativeto“buytermandinvest
thedifference” forretirees whoarenot compelled to
useanincome annuityin their planning.

Because the benefits of cash value life insurance are
affected in subtle ways by their tax efficiency and
resistance to sequence of returns risk, there has not
been a clear understanding of how the ownership of
wholelifeinsuranceaffectstheretirementincome
planningproblem.This paperexploresamore
integrated approach which includes investments
and whole life insurance. By strategically combining
these elements, the potential exists to develop more
efficient retirement income strategies that support a
higherincomeleveland greaterlegacywealththan
investment-only strategies.
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Appendix on Capital Market Expectations

The capital market expectations connect the
historical averages from Robert Shiller’s dataset
together with the current market values for inflation
andinterestrates. This makesallowances forthe
factthatinterest rates and inflation are currently far
fromtheirhistoricalaverages, butitalsorespects
historicalaveragesand doesnotforcereturns
toremainlowfortheentire simulation. Shiller’s
historicaldatasince 1890isusedtoguidethe Monte

Carlo simulations for investment returns. A Cholesky

decomposition is performed on a matrix of the
normalized values for the risk premium, bond yields,
home prices, billsand inflation. AMonte Carlo

simulation is then used to create error terms for these
variables, which preserve their contemporaneous

correlationswith one another. Then the variables
aresimulated with these errorsusingmodelsthat
preserve key characteristics about serial correlation.
Thoughhome pricesand billsarenotused, we
presentthecompletemodelwhichalsotakesthem
into account.

With the correlated error terms, inflation is modeled
asafirstorderautoregressive processstarting
from 2 percentinflation and trending toward its
historical average over time with its historical
volatility. Bond yields are similarly modeled with
afirstorderautoregressionwithaninitial seed
valueof2.8 percent. Next, homepricesand therisk
premium are both modeled as random walks around
their historical averages and with their historical
volatilities. Bondreturns are calculated frombond
yields and changes in interest rates, assuming a bond
mutualfundwithequalholdingsofpast 10-year
Treasuryissues. Stock returns are calculated as the
sumofbondyieldsandtheequity premiumover
yields. Asafinal steptoeaseexplanationsinthetext
by simplifying the calculations of inflation-adjusted
numbers,wereplacetherandomlygenerated
inflation simulations with a fixed inflation rate
equal to 2 percent.

Notes: Provided content is for overview and
informational purposes only and is not intended as tax,
legal, fiduciary or investment advice.  Life insurance
should be purchased by individuals that have a need to
provide a death benefit to protect others with insurable
interests in their lives against financial loss. Life insurance
is not a retirement plan, investment, or savings account.
e Withdrawals and loans from a life insurance policy
reduce the death benefit and cash value, may
increase the chance the policy will lapse, and may
result in a tax liability if the policy terminates before
the death of the insured. e Dividends are not
guaranteed, past performance is not indicative
of future results, and actual results may vary.
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