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Underlying Motivation
• You have a nest egg of one million dollars

distributed amongst various retirement 
accounts and would like to consume or 
withdraw $50,000 each year adjusted for 
inflation and income taxes.

1. Is this income sustainable for the rest of 
your life?

2. What is the most tax-efficient way to locate 
& allocate your assets so this income is 
sustainable?

New York Times, Sunday, November 7, 2004

Outline and Agenda
• What is a tax-efficient asset location?
• Analytics of a sustainable retirement income

– Formulas and Models
• The role of fixed and variable life annuities
• Tax-adjusted analytics for sustainable income
• Taxation Rules for Retirement Income

– Qualified vs. Non-qualified annuities
• Retirement Income Tax Efficiency (RITE)
• Other developments on the horizon…

Review the accumulation phase

• To appreciate the issues that arise in the 
disbursement -- or income -- phase of 
retirement planning, we must start many 
years earlier…

A picture is worth a million words

Taxable = $400,000

IRA = $600,000
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Asset Allocation vs. Location

• You are comfortable with 70% of wealth 
allocated to equity and 30% allocated to 
fixed-income bonds.

• Where do you locate the bonds and where 
do you locate the equities?

• There are many possible combinations 
and empirical evidence suggests investors 
are using them all…

There are many ways to allocate
700K (= 70% of wealth) to equity

$100,000 Equity
$300,000 Bonds

$600,000 EquityIRA

Taxable

Or…

$400,000 Equity

$300,000 Equity
$300,000 Bonds

IRA

Taxable

Or, perhaps

$280,000 Equity
$120,000 Bonds

$420,000 Equity
$180,000 Bonds

IRA

Taxable

What factors should influence 
pre-retirement asset location decision?
1. How optimistic are you about equities?
2. Are tax-free municipal bonds an option?
3. How certain are you about tax rates?
4. Are there any liquidity concerns?
5. Can you borrow money easily?
6. What is the investment horizon?
• Discuss results from the literature…
• Ibbotson Associates research insights.

Further Reading…
• “Optimal Asset Location and Allocation with 

Taxable and Tax-Deferred Investing”, R.M. 
Dammon, C.S. Spatt and H.H. Zhang, Journal 
of Finance, June 2004.

• “Asset Allocation and Asset Location Decisions 
Revisited”, W. Reichenstein, Journal of Wealth 
Management, Summer 2001

• “Asset Location for Retirement Savers”, J. 
Poterba, J. Shoven and C. Sialm, NBER 
Working Paper 7991

• The Investment Think Tank, Editor, H. Evensky 
and D. Katz, Bloomberg Press 2004
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Moving on to Retirement…
• Most of the earlier studies have focused 

on the accumulation phase where 
mortality risk and income sustainability are 
not a concern.

• These studies have also ignored the role 
of payout (a.k.a. income) annuities in the 
asset location vs. allocation decision.

• We must start by developing a better 
understanding of the dual role of lifetime 
and investment return uncertainty.

Back to School:
Present Values & Finance 101
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If you plan to live for 25 years and earn 7% each year, the present value 
of $1 “retirement income” is $11.65. Thus, if you have more than 11.65 times 
your “needs” the plan is sustainable. This is an 8.58% spending rate.

If you plan for infinity, the PV is $14.28 and at most 7% is a sustainable rate.

The New York Times, August 17, 2003

Real World Retirement:
Dual Randomness?
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The length of life T is random, and the year-over-year investment return
R is random. The present value of your retirement income plan is random

Conditional Probability of 
Survival at Age 65

Source: Society of Actuaries RP-2000 Table with full projection.

1.4%5.0%100
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Stochastic Present Value

∑∏
= = +

=
T

i

i

j jR
SPV

~

1 1 )~1(
1

The Stochastic Present Value (SPV) of a retirement “income plan” is random.
For any given realization of returns and mortality; if you have more than SPV
the plan is sustainable. If the SPV is greater than initial wealth, you face ruin.

““The secret of living well is to The secret of living well is to 
die without a cent in your pocket.. die without a cent in your pocket.. 
..I seem to have miscalculated...I seem to have miscalculated.””
In the end the money ran out.In the end the money ran out.

13%

87%

My financial assumptions (R):
After-inflation but pre-tax

2%5%Geometric 
Mean:

10%20%Volatility (σ):
(30% Corr.)

2.5%7%Arithmetic 
Mean (µ):

Bonds (Real)Equity (Real)
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The Retirement Ruin Formula
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G(.) is the CDF of the Gamma Distribution in Excel.
(µ, σ) parameters are real expected return and volatility.

(1/λ) parameter is the life expectancy in years.
The initial wealth-to-consumption ratio is w.

37.9%29.7%21.3%13.7%7.3%100% Eq.

39.0%29.4%19.8%11.4%5.0%75% Eq.

42.9%31.8%20.4%10.6%3.8%50% Eq.

49.3%37.8%24.8%12.8%4.2%25% Eq.

56.0%45.8%33.3%19.9%8.3%0% Eq.

$8 c.$7 c.$6 c.$5 c.$4 c.Male 65

Probability SPV is greater than initial wealth:
a.k.a. The “Retirement Ruin Probability”

Function of Equity Exposure and Spending Rate

40.9%32.3%23.5%15.4%8.4%100% Eq.

42.4%32.4%22.2%13.0%5.9%75% Eq.

46.7%35.3%23.1%12.3%4.5%50% Eq.

53.6%41.9%28.2%15.0%5.1%25% Eq.

63.3%50.3%37.4%23.1%9.9%0% Eq.

$8 c.$7 c.$6 c.$5 c.$4 c.Female 65

Probability SPV is greater than initial wealth:
a.k.a. The “Retirement Ruin Probability”

17.6%12.5%8.0%4.5%2.0%100% Eq.

16.7%11.2%6.5%3.1%1.1%75% Eq.

16.7%11.1%5.8%2.4%0.6%50% Eq.

20.0%12.8%6.7%2.6%0.5%25% Eq.

24.6%17.0%9.9%4.5%1.3%0% Eq.

$8 c.$7 c.$6 c.$5 c.$4 c.Male 75

Probability SPV is greater than initial wealth:
a.k.a. The “Retirement Ruin Probability”

Function of Equity Exposure and Spending Rate

24.0%17.8%12.0%7.1%3.5%100% Eq.

23.7%16.6%10.3%5.4%2.1%75% Eq.

25.2%17.1%9.8%4.5%1.4%50% Eq.

29.1%20.1%11.6%5.2%1.4%25% Eq.

34.6%25.7%16.6%8.5%2.9%0% Eq.

$8 c.$7 c.$6 c.$5 c.$4 c.Female 75

Probability SPV is greater than initial wealth:
a.k.a. The “Retirement Ruin Probability”

$7 Systematic Withdrawal Plan (SWiP) 
Probability of Ruin within 14.28 years

15.5%22.2%30.5%39.6%49.9%25%

4.4%8.6%15.5%25.5%37.8%18%

1.6%4.1%9.3%18.5%31.4%15%

0.04%0.3%1.7%7.0%19.0%10%

12%10%8%6%4%Volatility
(σ)

Expected Annual Return on Investment
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The Impact of Life Annuities
(a.k.a. Immediate or Payout)

“…If you observe, people always live 
forever whenever there is any annuity 

to be paid them…”

“…An annuity is a very serious business, 
it comes over and over every year and 

there is no getting rid of it…”

Jane Austin, 
Sense and Sensibility 1962.

The Payout / Income 
Annuity Universe

$100,000

Fixed Immediate Annuity Variable Immediate Annuity

Monthly Payment set by
Company for Life

Annuitant Selects the 
Anticipated Interest Rate

Fluctuating 
Payment

Fixed Immediate Annuities
$100,000 Premium

Monthly Income Pre-Tax

$600.85$600.63$597.96$599.04$591.42$595.39$579.03$587.5125

$666.52$668.82$655.22$662.14$635.22$648.89$607.34$627.9820

$762.66$775.05$726.84$749.47$680.08$713.52$632.61$670.0515

$889.85$934.06$801.58$860.55$718.29$780.58$651.88$707.3310

$1,001.43$1,116.51$850.83$956.43$739.12$827.55$662.21$730.945

$1,044.90$1,209.30$870.90$1,102.11$746.73$847.13$665.69$739.960

FMFMFMFM
80757065Guarantee

Period

Variable Payout Annuity:
Monthly Pre-Tax Income per $100,000

$922$765$655$577$523AIR=6%

$865$709$600$521$466AIR=5%

$755$602$493$416$361AIR=3%

$599$452$350$277$225AIR=0%

$990$832$721$642$587
Fixed 

Payout 
Annuity

7570656055MALE

Variable Payout Annuity:
Monthly Pre-Tax Income per $100,000

$819$683$593$531$488AIR=6%

$764$629$539$476$432AIR=5%

$659$525$436$373$328AIR=3%

$511$384$299$240$198AIR=0%

$885$748$658$595$551
Fixed 

Payout 
Annuity

7570656055FEMALE
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Variable Payout Annuity at 70
What Happens Next Year?

$773$644$515$6836%

$611$509$407$5253%

$460$384$307$3840%

+20%0%-20%InitialA.I.R.

Investment Return from Portfolio

The Retirement Income Tax 
Efficiency (RITE) Problem:

• A 67 year-old retiree has $600,000 invested in a 
qualified (IRA / 401K) plan and $400,000 invested 
outside of a tax shelter.

• Overall she is comfortable with a 70% allocation of 
his total wealth to equity-based products.

• Given her desire to leave a bequest, she wants no 
more than 40% annuitized.

• She is in the 35% marginal tax bracket and would 
like to receive $50,000 in after-tax annual income.

• Main Question: What is the RITE strategy?

Also…400K (= 40%) is annuitized:
Many ways to achieve this 

$400,000
Annuity

IRA

Taxable

$200,000
SWiP

$400,000
SWiP

Or maybe…

$400,000
Annuity

IRA

Taxable

$600,000
SWiP

Or maybe…

$160,000
Annuity

IRA

Taxable

$360,000
SWiP

$240,000
SWiP

$240,000
Annuity

Modifying the “sustainable income”
framework for taxes

• We are interested in the after-tax present 
value of our consumption/income plans 
and how that interacts with the location of 
our assets.

• Compare the after-tax SPV…
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After-Tax SPV: Qualified Plan
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For every dollar of consumable after-tax wealth, you must withdraw
1/(1-τ), where τ is your marginal tax bracket on income. 
Note the SPV is larger compared to the “no tax” case. 

After-Tax SPV: Non-Qualified
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You withdraw the same dollar, but it must be discounted at the after-tax
investment return R(1-τ), where τ is the relevant tax rate on gains.
This also leads to a larger SPV.

The Devil in the Details:
• Note the tax rates on income and gains or not 

necessarily the same.
• Do the tax rates (τ) change during retirement or 

do they remain constant?
• How tax-efficient is the management of the non-

qualified investment (SWiP)?
• What is the breakdown of realized and 

unrealized capital gains?
• Bottom Line: Compare the SPV of the various 

location plans and select the smallest one!

Taxation of Immediate Annuities:
Non-qualified 

• I.R.C. Section 72 allows for the exclusion of a 
fraction of the annuity income from taxation.

• All income beyond the excluded amount is taxed 
as ordinary interest income.

• Once principal is returned – approximately at life 
expectancy -- entire payment is fully taxable.

• Even a variable immediate annuity that is 100% 
equity based will have all income (above the 
exclusion) taxed as ordinary income.

Taxation of Immediate Annuities:
Within a Tax Shelter 

• Very simple: Every dollar of income –
whether it is from a fixed immediate 
annuity or a variable immediate annuity 
– is taxed as ordinary interest income.

• Within an IRA / 401(k) there is no 
advantage or disadvantage to the 
immediate annuity relative to a 
systematic withdrawal plan (SWiP).

Putting it all together…

• We now have all the necessary tools 
needed to simulate the SPV for any 
complicated portfolio structure.

• We look for the combination that gives us 
the smallest value – in a statistical sense -
- which implies the lowest amount of initial 
wealth needed to fund the retirement 
income plan.
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$1,000,000 Plan #1

30%

10%
40%

20%

VIA
FIA
E-SWiP
B-SWiP

$1,000,000 Plan #2

20%

20%
50%

10%

VIA
FIA
E-SWiP
B-SWiP

--->    $50,000
After-tax Income

--->    $50,000
After-tax Income

SPV 
of Plan #1 

SPV 
of Plan #2 

IRA

IR
A

Conclusion: RITE Rules
• It is all about stochastic present values (SPV)
• A pre-tax spending rate of $5 per $100 of 

principal is sustainable with 90% confidence at 
age 65 because the SPV of this plan is less 
than $100 of initial principal, 90% of the time.

• Keep tax-sheltered funds inside the IRA or 
401(k) plan as long as possible. 

• For consumption needs beyond the RMD 
requirements, withdraw from non-qualified 
assets.

• All else being equal, taxable fixed-income 
bonds are more tax-efficient within a qualified 
plan.

Conclusion II: RITE Rules
• All else being equal a fixed immediate annuity 

(FIA) is more tax efficient outside of a tax shelter 
because of the excluded ratio. 

• However, the higher the tax-basis of the non-
qualified annuity the smaller is the relative benefit 
from holding outside the tax shelter.

• Note: The Smith-Conrad (Senate) and Johnson 
(Congress) proposals would exclude a further 
50% from Federal income taxation and 
strengthen the above.

• A variable immediate annuity (VIA) is more tax 
efficient inside the tax shelter because of the 
ordinary income tax treatment of what should 
rightfully be long-term capital gains.

Thank You….Questions?

• You can reach me…
• ifid@fields.utoronto.ca
• Tel: (416) 348-9710 ext: 3010
• Fax: (416) 348-9385

The Individual Finance and Insurance 
Decisions (IFID) Centre

www.ifid.ca


