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Introduction 
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V Career 
ÅVariable Annuities 
ÅCorporate Borrowing 
ÅPermanent Life Insurance 
ÅInstitutional Income 
ÅPension Risk Transfer 

 
V Personal 

ÅGood for Life Expectancy: Nonsmoker, Employed, & Moderate Exercise 
ÅBad for Life Expectancy: Red Meat, Sugar, & Sleep Deprivation 
ÅAppointed Life Expectancy Expert for Family & Friends 

Not for distribution beyond intended audience. 



What is Underwriting? 
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V Historical Example: [ƭƻȅŘΩǎ ϧ {ŜŀŦŀǊƛƴƎ 
V Modern Example: tŜǘŜǊ YŜŀǘƛƴƎΣ ά¦ƴŘŜǊǿǊƛǘƛƴƎ ǿƛǘƘ ǘƘŜ {ǘŀǊǎέΣ 9{tb ¢ƘŜ aŀƎŀȊƛƴŜ млκмфκнллф 

Risk Identification Risk Quantification Premium & Terms 

Not for distribution beyond intended audience. 
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Note: The term underwriting is used in non-insurance contexts such as personal banking (mortgages, credit cards, etc.) or investment 
ōŀƴƪƛƴƎ όLthΩǎΣ ŘŜōǘ ƛǎǎǳŀƴŎŜǎΣ ŜǘŎΦύ 

Group/Individual 
Policy 

Short-Term/Long-Term 
Contractual Premium 

Primary 
 Insurance Risk 

Property & Casualty Individual Short-Term Peril Occurrence 

Healthcare Group Short-Term Morbidity 

Group Life/Disability Group Short-Term Mortality/Morbidity 

Individual Life Individual Long-Term Mortality 

Structured Settlements Individual Long-Term Longevity 

Group Annuities Group Long-Term Longevity 
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Who Uses Underwriting? 
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{ƻǳǊŎŜΥ ¢ƻǿŜǊǎ ²ŀǘǎƻƴΣ άDƭƻōŀƭ aƻǊǘŀƭƛǘȅ LƳǇǊƻǾŜƳŜƴǘ 9ȄǇŜǊƛŜƴŎŜ ŀƴŘ tǊƻƧŜŎǘƛƻƴ ¢ŜŎƘƴƛǉǳŜǎέΣ  WǳƴŜ нлмм  

Evolution of Individual Life Underwriting 

Recent advancements allowed Group Annuities to move past 1970!  
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Why is Underwriting Important? 
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Follow the Yellow Brick Road: Using underwriting techniques 
can lead to superior risk selection that can create top-line 
(market share) and bottom-line (earned margin) growth. 

άCƛǊǎǘ aƻǾŜǊέ hƴŜ ¸ŜŀǊ ¢ŜǊƳ [ƛŦŜ LƴǎǳǊŀƴŎŜ ¦ƴŘŜǊǿǊƛǘƛƴƎ 9ȄŀƳǇƭŜ 

ά¢ƘŜ ²ƛŎƪŜŘ ²ƛǘŎƘέΥ 
Subsidization 

ά¢ƘŜ DƻƻŘ ²ƛǘŎƘέΥ 
Differentiation 
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Base Mortality 
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V Represent Plan Population Demographics? 
ÅData Sources: Plan, Proprietary, Industry, or Population 
ÅtǊŜǾƛƻǳǎ wŜƭƛŀƴŎŜ ƻƴ άbŜǘǘƛƴƎέ ƻǊ ά5ƛǾŜǊǎƛŦƛŎŀǘƛƻƴέ ƻŦ bŜǿ .ǳǎƛƴŜǎǎ 

 
V Data Quality 

ÅError Checking 
ÅIBNR 

 
V Credibility 

ÅQuantitative 
ÅQualitative: Change in Company or Plan? 

 
V Level 

 
V Shape 
 
V Analytic Metrics  

ÅMortality Ratios  
ÅLife Expectancy 
ÅLiability Impact 

Before discussing the drivers of life expectancy differences, we must be at a proper life expectancy 
starting point as defined by our Base Mortality & Mortality Improvement assumptions. 

Percentage of Plans with Lump Sum Option 
Source: Department of Labor 
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Graph/Charts Inferences 
 
V Younger & Older Ages 

 
V Female Dataset Differences 

 
V Mortality Improvement 
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V Represent Plan Population Demographics? 
ÅData Sources: Plan, Proprietary, Industry, or Population 
ÅDifficult to Evaluate 

 
V Credibility 
 
V One Dimensional 

ÅGender 
ÅAge 

 
V Two Dimensional 

ÅInitial Rates: Data Source, Smoothing Method, & Age-Period-Cohort Effects 
ÅConvergence: Length & Slope 
ÅLong-Term Rates 

 
V Analytic Metrics  

ÅLine Graphs & Heat Maps 
ÅLife Expectancy 
ÅLiability Impact 

Mortality improvements are similar to interest rates in that they are volatile, difficult to manage, 
assumption-driven when trying to forecast, and result in reduction factors ~ discount factors. 
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Mortality Improvement 
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Graph/Charts Inferences 
 
V Period Effects: Medicine, Smoking Adoption, & Medicare 

 
V Cohort Effects: Wealth, Smoking Cessation, & Obesity 

 
V Age Effects: Ages 85+ 

 
V Gender: Male vs. Female 

 
V MP-2014 Projection: Improvements Increase Than Decrease & Little Age Wear Off 



Mortality Improvement 
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Mortality improvements can go up, come down (RP-2014+MP-2014), or stay the same 
(RP2014+Current).  The past three improvement scales have trended upwards. 



Longevity Underwriting Drivers (LUD) 
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Age 

Primary / Dependent 

Pension 
Amount 

Industry 

State of 
Residence 

Plan Type 

Male / Female 

Retiree / Deferred 

Lump Sum 
Option 

Hourly / 
Salary 

In-Pay / 
Contingent 

Payment Form / 
Retirement Age 

Not for distribution beyond intended audience. 

Data Availability, Accessibility, Quality, & Credibility are Critical!  



LUD: Pension Amount & Hourly(BC)/Salary(WC)  
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Graph/Charts Inferences 
 
V Age Reduces Life Expectancy Inequality 

 
V Females Less Differentiated by Wealth 

 
V Pension Amount Imperfections  

 
V Hourly/Salary Exceptions 

 
V Improvement Divergence 



LUD: State of Residence 
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 Male Life Expectancies 2009 
Source: IHME & CDC 

 
 

Female Life Expectancies 2009 
Source: IHME & CDC 

 
 

Causation or Correlation? 
 
Need to Obtain Residual Impact 



LUD: Industry & Retiree/Deferred 
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Graph/Charts Inferences 
 
V ²ƻǊƪƛƴƎ ƛǎ ƎƻƻŘ ŦƻǊ ȅƻǳΧ 

 
V ΧΦōǳǘ Ƙƻǿ ƎƻƻŘ ŘŜǇŜƴŘǎ ƻƴ ǿƘŜǊŜ ȅƻǳ ǿƻǊƪ 
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V Modeling 
o Mortality Table Software 
o Cause of Death 
o Stochastic Mortality 
o Postcode 
o Consumer Data 

 
V Product Development (US) 

o Plan Sponsor Education 
o Enhanced Annuities 
o Longevity Reinsurance 
o Securitization 

 
V Actuarial 

o Pricing 
o Principles-Based Reserves 
o Capital 

 



Wrap-Up 
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V Underwriting is a critical tool for optimal risk selection & arbitrage prevention 
 
V Prescribed industry mortality assumptions have quickly become outdated 

 
V Longevity risk is a large and difficult risk to manage for pension plans 

 
V Quality & quantity of data is the key for identifying longevity underwriting drivers 

 
V Longevity underwriting is in its infancy 
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