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Main TopicsMain Topics

1.1. The Duration Curve and the modeling The Duration Curve and the modeling 
performed.performed.

2.2. Pricing and Portfolio Implications.Pricing and Portfolio Implications.

3.3. Health Insurance as a funder of Health Insurance as a funder of 
healthcare expenditure.healthcare expenditure.
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A Simple ModelA Simple Model
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Withdrawal Rate FormulaWithdrawal Rate Formula

Basic Form Basic Form 

W= k1 W= k1 –– k2 * (C/P)k2 * (C/P)

But adjusted toBut adjusted to

W = k1W = k1’’ + k2 * (max + k2 * (max –– C/P)C/P)

minimum = 0minimum = 0

Fitted resultFitted result

W = 2.8% + 4.6% * (150% W = 2.8% + 4.6% * (150% -- C/P)C/P)



Withdrawal Rate SensitivityWithdrawal Rate Sensitivity



Pricing and Portfolio Pricing and Portfolio 
ImplicationsImplications



Projected Projected ““AdjustedAdjusted”” Risk PremiumRisk Premium

YearYear Open Portfolio Open Portfolio –– 
Constant New Constant New 

BusinessBusiness

11 100100
22 100100
33 100100
55 100100
1010 102102
1515 105105
2020 107107
3030 110110



Alternative New Business PatternAlternative New Business Pattern

YearYear New Business New Business 
VolumeVolume

Increasing New Increasing New 
Business, Business, 

Plateau, then Plateau, then 
reduced levelreduced level

11 11 100100
22 1.21.2 100100
33 1.41.4 100100
55 22 100100
1010 22 102102
1515 0.50.5 106106
2020 0.50.5 110110
3030 0.50.5 115115



Risk Premiums under three scenariosRisk Premiums under three scenarios

YearYear Open Portfolio Open Portfolio –– 
Constant New Constant New 

BusinessBusiness

Increasing New Increasing New 
Business, Business, 

Plateau, then Plateau, then 
reduced levelreduced level

Portfolio closed Portfolio closed 
after 5 yearsafter 5 years

11 100100 100100 100100
55 100100 100100 100100
1010 102102 102102 106106
1515 105105 106106 112112
2020 107107 110110 119119
3030 110110 115115 131131



US ExampleUS Example
State of Minnesota State of Minnesota –– Employee EnrolmentsEmployee Enrolments

Plan OptionPlan Option 19951995 19961996 19971997 19981998 19991999

State Health Plan (POS)State Health Plan (POS) 22,96922,969 16,23216,232 10,64310,643 5,0295,029 3,7263,726

State Health Plan SelectState Health Plan Select -- 6,8386,838 14,07414,074 24,98324,983 28,87028,870

State of Minnesota State of Minnesota –– Monthly OutMonthly Out--OfOf--Pocket Premiums,                Pocket Premiums,                
Family CoverageFamily Coverage

Plan OptionPlan Option 19951995 19961996 19971997 19981998 19991999

State Health Plan (POS)State Health Plan (POS) 76.1476.14 62.6462.64 155.88155.88 213.72213.72 239.36239.36

State Health Plan SelectState Health Plan Select -- 20.5420.54 21.7721.77 24.3324.33 27.2427.24



““AdjustedAdjusted”” Risk Premiums Risk Premiums 

YearYear Open Portfolio Open Portfolio –– 
Constant New Constant New 

BusinessBusiness

Increasing New Increasing New 
Business, Business, 

Plateau, then Plateau, then 
reduced levelreduced level

Portfolio closed Portfolio closed 
after 5 yearsafter 5 years

11 100100 100100 100100
55 100100 100100 100100
1010 102102 102102 106106
1515 105105 106106 112112
2020 107107 110110 119119
3030 110110 115115 131131



Issues associated with Closed Book Issues associated with Closed Book 
PricingPricing

1.1. The value of the renewal option is The value of the renewal option is 
reduced.reduced.

2.2. Policyholder Reasonable Expectations? Policyholder Reasonable Expectations? 

3.3. Equity between groups of policyholders.Equity between groups of policyholders.



Possible solutionsPossible solutions

PrefundingPrefunding

PoolingPooling
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Health Insurance as a Funder of Health Insurance as a Funder of 
Healthcare ExpenditureHealthcare Expenditure



Risk Pricing vs. Social InsuranceRisk Pricing vs. Social Insurance

Degree of 
Regulation

Health funding value added

Social 
Insurance

Risk Pricing
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