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OUTLINE 
30 minutes 

1 Mortality Motivation: Pensions are Dying 

2 What is a Deferred Annuity (and what isn’t)? 

3 Who sells them and in what flavors? 

4 How are they priced and what are they worth? 

5 Optimal allocation within a portfolio 

6 Provide some (key) academic references 

7 Suggestions for better product design 
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WHAT IT IS…	
  

A L D A 
Advanced Life Delayed Annuities 

a.k.a. Deferred Income Annuities (DIA) 

a.k.a. Longevity Insurance 

a.k.a. Qualified Longevity Annuity Contracts (QLAC) 

2	
   3	
   4	
   5	
   6	
   7	
  1	
  

Unless you’re in Italy, where it’s chocolate. 
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Age ~50 

Advanced Life Delayed Annuity	
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Age ~50 
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Advanced Life Delayed Annuity	
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$2.2 Billion USD Premiums in 2013: 
Sold by….	
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5/16/2014 DIA Chart Final2.png (1013×659)

http://s3.amazonaws.com/presspublisher-do/upload/567/DIA%20Chart%20Final2.png 1/1

WHAT ARE THE FLAVORS? 
Source: Retirement Income Journal, 16 May 2014	
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Go to website www.cannex.com 
for pricing examples	
  

Input 

Output 
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Sample Monthly USD Payouts 
Delayed Annuity at Age 68	
  

Sample Monthly USD Payouts 
Delayed Annuity at Age 68	
  

(Assumes $100,000 Deposit from Non-Qualified Funds, No Inflation Adjustment) 

Female Start 1st Best 2nd Best 3rd Best 4th Best 5th Best Variation 

68 $580.50 $579.83 $577.42 $575.63 $569.18 2% 

70 $668.66 $664.69 $650.17 $633.66 $625.42 7% 

72 $788.89 $787.70 $768.94 $743.85 $724.38 8% 

74 $956.24 $946.01 $920.86 $886.20 $882.53 8% 

76 $1,154.22 $1,149.84 $1,113.40 $1,060.35 $1,043.25 10% 

78 $1,418.22 $1,413.66 $1,371.23 $1,328.18 $1,290.86 9% 

80 $1,775.75 $1,761.64 $1,705.12 $1,653.92 $1,616.93 9% 

82 $2,270.93 $2,241.53 $2,165.99 $2,101.45 $2,064.67 10% 

84 $2,970.64 $2,923.90 $2,823.30 $2,744.46 $2,727.20 9% 

86 $3,984.90 $3,680.19 $3,468.53 $2,986.80   28% 

88 $5,502.37 $4,820.46 $4,808.95 $3,901.53   34% 

90 $7,878.13 $6,964.04 $6,911.37 $5,361.52   37% 

92 $10,427.28 $7,730.52       30% 

94 $16,169.53 $11,832.89       31% 

•  Perhaps it has to do with actuarial and demographic 
models of late life mortality… 

Why the increasing variation 
with delay period? 
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With ALDAs, late life 
mortality models are 
extremely important	
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•  Your expected age at death 80 (years) with a standard 
deviation of 10 (years.) 

•  Interest rates are 2% (real) over the entire term structure. 

How much would you have to pay, today, for an ALDA that pays 
$1 for life if-and-when you reach age 80? 

Pricing Question 

•  You are currently 55 years old.  
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Is there a Mortality Plateau? 
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SURVIVAL PROBABILITY	
  

( y−x px ) = e
− λs dsx

y

∫ =

e−λ (y−x )+b(λx−λ )(1−e
( y−x )/b )
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ANNUITY FACTOR	
  

ax (y, z) = e−(rs )s ( s px )ds+y−x

z−x
∫

( z−x px )e
λz (z−x ) e−(λz+rs )s ds

z−x

ω−x
∫
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How Much More Expensive is 
the Life Annuity Factor at Age 68?	
  

Gompertz Makeham Forever vs Convergence to Mortality Plateau 

Source: Chigodaev, Milevsky and Salisbury (2014) 

Income 
Starting 

Age 

Plateau at Age 93 Plateau at Age 97 

@ r=3% @ r=6% @ r=3% @ r=6% 

68 (SPIA) 

78 

88 

Assumes (GM law, female) m=91.68, b=9.174 

0.24% 

16.91% 

2.14%   

4.81% 

0.93% 

2.61% 

11.53% 

0.57% 

1.28% 

4.51% 

0.68% 

2.99% 
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I’m	
  collec?ng	
  data	
  on	
  ALDA	
  prices	
  
and	
  trying	
  to	
  imply	
  market’s	
  

mortality	
  model…	
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OPTIMAL ALLOCATION	
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The	
  High	
  Protec-on	
  Annuity	
  
	
  
• “…Annuity	
   contracts	
   as	
   currently	
   wri8en	
   apparently	
   involve	
  
substan<al	
  investment	
  elements	
  and	
  minor	
  protec<on…”	
  	
  
• “…Life	
   annui<es	
   with	
   certain	
   payment	
   op<ons	
   offer	
   less	
   of	
   a	
  
protec<on	
  element	
  than	
  most	
  other	
  insurance	
  contracts…”	
  
• “…High	
   protec<on	
   annuity	
   contracts,	
   such	
   as	
   deferred	
   life	
  
annui<es	
   with	
   payments	
   commencing	
   12	
   to	
   15	
   years	
   following	
  
re<rement	
   can	
   be	
   used	
   to	
   supplement	
   fixed	
   re<rement	
   benefits	
  
from	
  other	
  sources…”	
  
• “…One	
   would	
   expect	
   that	
   deferred	
   annui<es	
   have	
   unrealized	
  
market	
  poten<al	
  for	
  mee<ng	
  these	
  needs…”	
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It	
  has	
  even	
  been	
  patented!	
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“…A	
  method	
  for	
  determining	
  a	
  premium	
  …	
  
based	
  on	
  the	
  age	
  of	
  the	
  individual	
  and	
  date	
  
the	
  income	
  payments	
  are	
  deferred	
  to…”	
  

 
INNOVATIONS & 
IMPROVEMENTS	
  

•  My	
  two	
  cents	
  worth	
  on	
  how	
  to	
  do	
  this	
  becer…	
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3 CONCLUSIONS	
  

• This issue is important 

• The market will grow 

• We need good data 
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