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SURVIVAL MODELS FOR CONTINGENT CASH FLOWS

Force of mortality — definition Makeham force of mortality

 = accident hazard,  = aging hazard

Survival function from force of mortality Complete future lifetime — mean

PREMIUM AND POLICY VALUATION FOR LONG-TERM COVERAGES

Endowment insurance APV (discrete)

= term + pure endowment

Recursive policy value

=death benefit in year 

Thiele's differential equation

=premium rate, =death benefit at time 

Insurance-annuity relationship

 (continuous)

JOINT LIFE INSURANCE AND ANNUITIES

Joint life survival function

 (if independent)

Joint life status fails at first death

Last survivor survival function

Joint life annuity-due APV

PROFIT ANALYSIS

NPV of profits

=discount at hurdle rate; =issue expense

Profit signature

PENSION PLANS AND RETIREMENT BENEFITS

DB pension — projected unit credit (PUC) liability

=accrued benefit at time 

UNIVERSAL LIFE INSURANCE

UL account value recursion

=cost of insurance charge

UL cost of insurance

(net amount at risk  discounted )
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