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Panel
 Roger Loomis FSA MAAARoger Loomis, FSA, MAAASenior Prophet Developer, Actuarial Resources Corp.
 Peggy Hauser, FSA, MAAAggy , ,Sr. Vice President, Univita Health, Inc.
 Amy Pahl, FSA, MAAAPrincipal and Consulting Actuary, Milliman, Inc.
 Stuart Klugman, FSA, CERA, PhDSt ff F ll S i t f A t iStaff Fellow, Society of Actuaries
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 2
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Agenda
 • Rate Stability and MAE• Pricing example using a deterministic approach• Same pricing example applying a stochastic framework
 Overview and advantage of simulation approach– Overview and advantage of simulation approach– How to define MAE with simulations
 • Part 2 teaser
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 3
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Rate Stability Regulation & MAE• Dates back to August 2000• Minimum loss ratio replaced with certification re: future rate
 t bilitstability• What is “moderately adverse experience”?
 – The 2000 Model Regulation does not define “moderatelyThe 2000 Model Regulation does not define moderately adverse experience”
 – That exact phrase is not defined in any SOP or Academy Practice NotePractice Note
 – Left to the pricing actuary to define• Company and product specific
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 4
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Pricing Example• KISSS Insurance Company specializes in one-size-fits-all
 productsR lli t LTC P d t LTCI Si lifi d• Rolling out new LTC Product: LTCI Simplified– 90-day EP– 5-year BP5 year BP– $1,000 per-month benefit– No inflation protection– No home healthcare
 • Develop premiums based on best estimate assumptions• Compare premiums to competition and tweak premiums by• Compare premiums to competition and tweak premiums by
 age• Overall profit objective is 12% IRR
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 5
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Best Estimate Assumptions• Incidence Rates: From 2011 intercompany study• Termination Rates: From 2011 intercompany study• Investment Income: 4.5%• Lapse Rates:
 First Year 5%– First Year 5%– Decreases by 1% each year until 1%
 • Death Rates: 83 GAM• Reserves
 – Morbidity same as above– FPT Reserves at 4%
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 6

Page 7
                        

Best Estimate Premiums
 Issue Age Premium IRR Loss RatioDistribution
 of Issues45 15% 15%55 8% 35%65 15% 30%65 15% 30%75 20% 20%
 Composite 12% 100%
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 7
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Deterministic MAE Testing• Company determines they can withstand adverse experience
 to the point that profit margins are cut in halfIf MAE diti fit t f ll b l 6% IRR• If MAE conditions cause profits to fall below 6% IRR, premiums may be raised
 • MAE conditions:MAE conditions:– Claim increase by 10%– Lapse rates decrease by 10%– Mortality decrease by 10%– Investment earnings decrease by 5 basis points– Issue age distribution shifts such that 50% of sales at age 55– Issue age distribution shifts such that 50% of sales at age 55
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 8
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MAE Results
 MAE Test IRR Loss RatioClaims increase by 10%Lapses decrease by 50%Mortality decreases by 10%Mortality decreases by 10%Investment Income decreases by 5 bp50% of sales at age 55
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 9
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A Stochastic View of MAE• The profitability of an LTC contract is driven by the resolution
 of contingencies:Cl i i i– Claims incurring
 – Claims recovering– Death– Voluntary lapses– Investment income– Business mix
 • Any measurable statistic can be a random variable in this modelmodel
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 10
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Overview of Simulation• Morbidity, mortality, and lapse rates represent probability of
 changing statesF l i d ti i d t d• For every claim and every time period, generate a random number
 • Compare random number to morbidity and mortality rates toCompare random number to morbidity and mortality rates to determine policy movement– Incidence– Recovery– Lapse– DeathDeath
 • Simulate actual policy movement between statuses• Make reserve changes and cash flows associate with status
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 11
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Advantages of Simulation• Easier to model complex path-dependent benefits:
 – Shared careC b d t– Combo products
 – Transitions between care settings– Restoration of benefitsRestoration of benefits– Relapses
 • Allows for measurement of statistical variance• Provides confidence intervals around projections
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 12
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Let’s assume…• KISSS knows the precise probabilities of:
 – Incidence RatesR R t– Recovery Rates
 – Lapse Rates– Death RatesDeath Rates
 • Actual experience is driven by a multinomial stochastic process around these probabilities
 • they sell 1,000 policies• How risky is KISSS’s business?
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 13
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IRR Looks good for all simulations…
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Premium is smooth
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Paid claims rough
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Change in claim reserve very rough
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…The Bell-Shaped IRR Emerges Rough
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10,000 Policies More Smooth
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Themes in ResultsTheme 1: Bell-curved aggregate results• Lifetime profitability statistics have bell-curved distributions• Reasonable levels of variance
 Theme 2: It’s a bumpy ride period by periodTheme 2: It’s a bumpy ride period by period• Ugly experience in one period might just be statistical
 variance• Other periods could very well be better
 Theme 3: Bigger blocks have less variance• Need four-times as many policies to lower standard deviation
 by half
 Session 9: Future Actuarial Tools: Defining MAE with Simulation
 by half
 20
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What is Adverse Experience?
 • Null Hypothesis: In aggregate, the pricing yp gg g p gassumptions that affect premium, investment income, and claims are correct.
 • If the emerging experience is sufficiently poor to j t thi ll h th i th i ireject this null hypothesis, the experience is
 adverse.
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 21
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What Statistic Should You Use?• Remember, the model simulates the probability
 distribution of any performance metric that is a function of the transition probabilities
 • Any of those variables can be used as a test statistic on whether the model assumptions are correct
 • But you shouldn’t data mine for isolated periods or t ti ti ith ti ltstatistics with negative results
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 22
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Gold Standard of Adverse Experience
 Do you pay claims?
 If over the life of the policy form you have paid more claims than can reasonably be explained by statistical variance, your claimscan reasonably be explained by statistical variance, your claims
 experience is adverse
 But don’t overlook nuances and the big picture– Incurred claims
 Investment income– Investment income– Lapses
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 23
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Want a rate increase? Do you pay claims?
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 24
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Projected Claims After 4 Years
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 25
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Cumulative Loss Ratio
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Cumulative Annual Loss Ratio
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Expected Lifetime Loss Ratios
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Expected Lifetime Loss Ratios by Duration
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 29
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Why does experience deviate?• A modeling viewpoint• We have seen the results of one source of deviation
 – Process error, the random events that are part of conducting an insurance business
 – Can be reduced by increasing the number of policiesy g p• Diversification• Law of large numbers
 I thi th t f d i ti th t h ld l d t h ?• Is this the sort of deviation that should lead to changes?– Yes, if it persists
 • Are there other sources of deviation?Are there other sources of deviation?– Yes– Come back tomorrow to learn more
 Session 9: Future Actuarial Tools: Defining MAE with Simulation 30
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