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Main Point...

• Retirement is more than a date, period or 
stage of life. It also defines a structural 
change in financial risk exposure.

• There is a growing opportunity in the 
longevity insurance space to help 
manage unique challenges towards the 
end of the lifecycle.
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Retirement Pensions…
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Frozen Plans
Avaya (09/2003)
Aon (10/2003)
NCR (5/2004)

Circuit City (10/2004)
Motorola (12/2004)

GM (03/2005)
Sears (04/2005)

HP (07/2005)
Lockheed (10/2005)

Sprint Nextel (11/2005)
Verizon (12/2005)

IBM (01/2006)
Alcoa (01/2006)

Nissan (01/2006)
Wendy’s (02/2006)
Unisys (03/2006)
Nortel (06/2006)

Whirlpool (11/2006)
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What about Canada?
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Globe and Mail, October 14, 2006

30% of Canadian firms 

expect to terminate 

their DB plan…
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Pensions Plans in Canada:
The Trend is Clear…

30%25%Hybrid, Flex & other…

40%22%Defined Contribution

30%53%Defined Benefit

Yr 2007Yr 2000% of Total Plans

Source: Towers Perrin Benefits Data Bank (BDB)
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How Do Markets React to DB Pension Closures?
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Markets Like Frozen DBs:
Announcement Impact on Stock Price

23.6%3.78%Adjusted for 
Risk (CAR)

32.4%5.19%Holding 
Period

Annualized 
Equivalent

20 Day 
Window

Return

Source: Milevsky and Song (2008)

11 Copyright © 2008 The IFID Centre

Retirees vs. Active Workers

153Chrysler:

Company
Retirees 

per 100 Workers:
Toyota: 2
Honda: 5
Nissan: 11

Ford: 163
GM: 320

Sources: Eduardo Porter, Makers Put Health and Pension Burdens Squarely on the Workers, New 
York Times, May 19, 2006; GM letter to stockholders, 2005; “GM, UAW Deal May Presage 'New 
U.S. Auto Industry,‘” Detroit Free Press, 2007; IFID Centre Calculations
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Aging and Longevity…
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27.2 26.3 25.4 26.2 27.8 29.6
31.6

33.5 35.3
37.6

39.5

'56 '61 '66 '71 '76 '81 '86 '91 '96 '01 '06

The Canadian Median Age
Years 1956 - 2006

Source: The Globe and Mail, July 18, 2007 (Data: Statistics Canada)
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Life Expectancy? 

Number

83%

73%

% FemaleAge

4,635> 100

177,925> 90

Number of Canadians…

Source:  Statistics Canada, 2006 Census of Population, Statistics Canada catalogue no. 97-551-XCB2006011
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Data Sources: Institute for Clinical Evaluative Sciences; Atlas Reports, The Health of Ontarians
Organization for Economic Cooperation and Development Health Data 1998

Range of Life Expectancy at Birth for Both Sexes in 
the Canadian Provinces: 1921-1997
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15.85%

41.11%

68.46%

87.07%

96.07%

99.34%

Joint

95 
90 
85 
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75 
70 

Age

Probability a member of a 65 year-old 
Canadian Couple will Live to Age…
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Thinking about longevity…
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88.4%99.7%64.7%1997

83.3%81.1%55.6%1987

75.2%70.0%50.0%1977

Female 
Breast 
Cancer

Prostate 
Cancer

All 
CancersYear

5-Year Relative Survival Rates

Source SEER Program, National Cancer Institute; Reported in National Underwriter, July 31,2006
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• Best-practice female life expectancy…has 
risen during the last 160 years at a steady 
pace of almost 3 months per year…

• One reasonable scenario would be that 
this trend will continue…life expectancy 
will reach 100 in about six decades.

“Broken Limits to Life Expectancy”
J. Oeppen and J.W. Vaupel
SCIENCE, Vol. 296, 10 May 2002
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What Reduces Your Retirement Mortality 
Rates (Beyond the Obvious)?

- Being Single or DivorcedFemale Only

- Being MarriedMale Only

- Parents Lived Beyond Age 75
- Mentally Active During Retirement All Genders

Source: Max Planck Institute for Demographic Research
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Portfolio Management
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Source: Ibbotson Associates
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Retirement in Canada (2005)

19.6%Retired: Completed Required Years…

17.2%Retired: Sufficient Financial Security…
8.4%Retired: Because Laid-off from Work…

22.8%Retired: Due to Personal Health…
23.7%Retired: For Family Responsibilities…

63.7% % of 55+ Group Who are Retired:

7.4 MillionNumber of Canadians Above Age 55:

Numbers don’t add to 100%.
Multiple reasons can be given.
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Living with Volatility
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Sequence of Returns: Do Clients Understand?

• Accumulation: invest $100,000 in fund earning: 
+27% in year #1; 
+7% in year #2;
-13% in year #3. 

• Question: Are you ahead after 3 years?
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Now Change the Order…
• What if I reverse the sequence of 

returns and earn (-13%) during the first 
year, then (+7%) in the second year and 
then (+27%) in the final year?

• Starting with the same $100,000 
investment, do I end-up with more or 
less than the above mentioned 
$118,224?
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Why?

$100,000 x (1.27) x (1.07) x (0.87) =
$100,000 x (0.87) x (1.07) x (1.27) =
$100,000 x (1.07) x (0.87) x (1.27) =
$100,000 x (1.0574)^3 = 

$118,224
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Back to Portfolio Basics:

• You have a choice of two funds: A and B.
• Fund A is expected to earn 8% with a 

volatility (standard deviation) of 20%
• Fund B is expected to earn 7% with a 

volatility of 20%.
• They differ in no other material way.
• Which do you prefer?
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The Efficient Frontier
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Investment A stochastically dominates Investment B
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16.6%16.6%Standard Deviation:

7.8%7.8%Arithmetic Mean:

-14.44%5.96%2005

7.45%7.25%2004

10.38%14.75%2003

-7.98%-9.26%2002

-11.06%-1.82%2001

-1.58%14.30%2000

11.19%11.14%1999

4.20%34.08%1998

9.48%-11.37%1997

23.53%24.81%1996

-5.62%-4.20%1995

-8.55%-1.52%1994

32.50%34.87%1993

39.82%-13.90%1992

-9.77%13.87%1991

20.87%29.73%1990

10.15%-5.97%1989

-14.41%38.18%1988

37.35%-6.90%1987

11.63%0.79%1986

17.37%-10.71%1985

BalanceFund BBalanceFund A
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16.6%16.6%Standard Deviation:

7.8%7.8%Arithmetic Mean:

-14.44%5.96%2005

7.45%7.25%2004

10.38%14.75%2003

-7.98%-9.26%2002

-11.06%-1.82%2001

-1.58%14.30%2000

11.19%11.14%1999

4.20%34.08%1998

9.48%-11.37%1997

23.53%24.81%1996

-5.62%-4.20%1995

-8.55%-1.52%1994

32.50%34.87%1993

39.82%-13.90%1992

-9.77%13.87%1991

20.87%29.73%1990

10.15%-5.97%1989

-14.41%38.18%1988

37.35%-6.90%1987

11.63%0.79%1986

17.37%-10.71%1985

BalanceFund BBalanceFund A

$100,000

$370,000

$100,000

$370,000
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16.6%16.6%Standard Deviation:

7.8%7.8%Arithmetic Mean:

-14.44%5.96%2005

7.45%7.25%2004

10.38%14.75%2003

-7.98%-9.26%2002

-11.06%-1.82%2001

-1.58%14.30%2000

11.19%11.14%1999

4.20%34.08%1998

9.48%-11.37%1997

23.53%24.81%1996

-5.62%-4.20%1995

-8.55%-1.52%1994

32.50%34.87%1993

39.82%-13.90%1992

-9.77%13.87%1991

20.87%29.73%1990

10.15%-5.97%1989

-14.41%38.18%1988

37.35%-6.90%1987

11.63%0.79%1986

17.37%-10.71%1985

BalanceFund BBalanceFund A
$80,293 

$71,924 

$57,964 

$71,093 

$57,849 

$66,051 

$66,209 

$48,003

$108,374 

$111,973 

$147,719 

$117,436 

$120,352 

$136,469 

$114,138 

$150,585

$55,740 

$45,894 

$34,967 

$34,641 

$21,702 

$12,754 

$5,175

$0 

$0 

$0 

$0 

$0

$190,523 

$165,225 

$146,932 

$172,510 

$179,856 

$178,407 

$189,367
$177,372 

$148,760 

$127,890 

$132,163 

$133,005 

$104,803

$0
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Scenario 1

Future of Your Retirement 
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Retirement Ruin Probability
Who (and When) is to Blame?

-13%3rd Decade
-29%2nd Decade

-83%1st Decade

Correlation of Return 
with Probability of Ruin
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Final Takeaway Points

• In the accumulation phase we convert 
human capital into financial capital.

• At retirement this process ceases and 
you are responsible for creating 
sustainable income.

• Capitalize on opportunities to efficiently 
manage your clients longevity risk.
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More information from:

The IFID Centre

at The Fields Institute for 
Research in Mathematics

www.ifid.ca


