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Why All the Fuss Over Avian Flu?Why All the Fuss Over Avian Flu?

Background on avian fluBackground on avian flu
Pandemics in the 20Pandemics in the 20thth centurycentury
–– Pandemic = global epidemicPandemic = global epidemic
Managing pandemic riskManaging pandemic risk
–– Business continuity riskBusiness continuity risk
–– Claims surge riskClaims surge risk

Society of Actuaries researchSociety of Actuaries research



Influenza Virus TypesInfluenza Virus Types

Type AType A
Epidemics and Epidemics and 
pandemicspandemics
Multiple species Multiple species 
susceptible susceptible –– birds, birds, 
swine, humans (all swine, humans (all 
ages), horses, etc.ages), horses, etc.

Type BType B
Mild epidemicsMild epidemics
Humans only (mostly Humans only (mostly 
children)children)

Type CType C
Not associated withNot associated with
epidemicsepidemics
Mild illnessMild illness



The Influenza VirusThe Influenza Virus

Influenza Type A

Matrix protein
Neuraminidase

(NA)

Hemagglutinin
(HA)

M2 ion channel
protein

Segmented
RNA genome

(Influenza type B virus 
has a different ion 
channel protein)





The Influenza VirusThe Influenza Virus

Subtypes identified by structure of Subtypes identified by structure of 
HemagglutininHemagglutinin (HA) and Neuraminidase (HA) and Neuraminidase 
(NA)(NA)
–– A(H5N1) currently ravaging bird populations A(H5N1) currently ravaging bird populations 

in Eastern Hemispherein Eastern Hemisphere
Mutates relatively easily and frequentlyMutates relatively easily and frequently
–– Drift: minor change, same subtypeDrift: minor change, same subtype
–– Shift: major change, new subtypeShift: major change, new subtype
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Managing Pandemic Risk:Managing Pandemic Risk:
Issues for InsurersIssues for Insurers

Business ContinuityBusiness Continuity
–– Employee absenteeism (all levels)Employee absenteeism (all levels)
–– Supply chain disruptionSupply chain disruption

www.pandemicflu.govwww.pandemicflu.gov

Claims SurgeClaims Surge
–– Medical ExpenseMedical Expense
–– MortalityMortality

Society of Actuaries Research ProjectSociety of Actuaries Research Project



SoA Mortality Surge ModelSoA Mortality Surge Model
(Not yet published!)(Not yet published!)

Motivation for SoA Motivation for SoA 
StudyStudy
Issues and DecisionsIssues and Decisions
–– Related Delphi studiesRelated Delphi studies

Model MechanicsModel Mechanics

Sponsor: Committee Sponsor: Committee 
on Life Insurance on Life Insurance 
ResearchResearch
–– Jim TooleJim Toole

ResearcherResearcher

–– Tom EdwaldsTom Edwalds
POG chairPOG chair

–– Ronora StrykerRonora Stryker
Staff ActuaryStaff Actuary



Motivation for SoA StudyMotivation for SoA Study

Media attention to pandemic flu riskMedia attention to pandemic flu risk
Smaller Insurance Company Section Smaller Insurance Company Section 
requestrequest
Insurance Information Institute (Weisbart) Insurance Information Institute (Weisbart) 
estimates of mortality claims surge riskestimates of mortality claims surge risk
–– Moderate scenario: $31 BModerate scenario: $31 B
–– Severe scenario: $133 BSevere scenario: $133 B



Issues and DecisionsIssues and Decisions

Geographic scopeGeographic scope
Coverages includedCoverages included
Pandemic scenarios to be consideredPandemic scenarios to be considered
–– Stochastic vs deterministicStochastic vs deterministic
–– Source of pandemic scenario assumptionsSource of pandemic scenario assumptions
–– Insured vs population mortalityInsured vs population mortality
Correlated asset depreciation riskCorrelated asset depreciation risk



Geographic ScopeGeographic Scope

Global?Global?
–– Pandemic spread Pandemic spread 
–– Global economyGlobal economy
–– SoA membershipSoA membership

High risk Asian High risk Asian 
countriescountries

BUT models BUT models 
unwieldy!unwieldy!

US only?US only?
–– Some drivers US Some drivers US 

basedbased
III estimatesIII estimates

–– Access to expertiseAccess to expertise
–– Feasible in time frameFeasible in time frame

Decision:  US onlyDecision:  US only



Coverages IncludedCoverages Included

Life InsuranceLife Insurance
–– Primary impetus for studyPrimary impetus for study
–– Analyze individual and group separatelyAnalyze individual and group separately

But not product types (e.g., UL vs term)But not product types (e.g., UL vs term)

Health InsuranceHealth Insurance
–– Medical expense Medical expense -- separate phaseseparate phase
–– Other health coverages not explicitly includedOther health coverages not explicitly included

Annuities not includedAnnuities not included
–– PayoutPayout
–– GMDBGMDB



Pandemic Scenarios: Stochastic vs Pandemic Scenarios: Stochastic vs 
DeterministicDeterministic

Stochastic: trendyStochastic: trendy
BUT parameters?BUT parameters?
–– Prevalence: ask epidemiologists?Prevalence: ask epidemiologists?
–– Severity data sparse & impreciseSeverity data sparse & imprecise

3 flu pandemics, SARS, current avian flu3 flu pandemics, SARS, current avian flu
Prevalence & mortality estimatedPrevalence & mortality estimated

Also, can miss extreme eventAlso, can miss extreme event
Deterministic sources availableDeterministic sources available
Decision: DeterministicDecision: Deterministic



Pandemic Scenarios: Sources?Pandemic Scenarios: Sources?

Develop ownDevelop own
Reflect modern worldReflect modern world
–– Public health Public health 
–– MedicineMedicine

BUTBUT
–– Next pandemic virus Next pandemic virus 

unknownunknown
–– Not core actuarial Not core actuarial 

competencycompetency

Use HHS scenariosUse HHS scenarios
Other sources useOther sources use
–– Directly comparableDirectly comparable

Historically basedHistorically based
BUT simple grossBUT simple gross--upup
Decision: HHSDecision: HHS



Insured vs Population Mortality Insured vs Population Mortality 

Wide range of opinions on SoA POGWide range of opinions on SoA POG
–– Insured mortality usually less than populationInsured mortality usually less than population
–– BUT 1918 flu killed healthiestBUT 1918 flu killed healthiest
–– Sparse data, relevance murkySparse data, relevance murky
Delphi studyDelphi study
–– 31 participants31 participants
–– Principal Investigator: Ronora Stryker, SoA Principal Investigator: Ronora Stryker, SoA 



Advantages of Insured Lives in Advantages of Insured Lives in 
PandemicPandemic

Delphi consensus:Delphi consensus:
–– SocioSocio--economiceconomic
–– Disease burdenDisease burden
–– NonsmokingNonsmoking
–– Education levelEducation level
–– Distribution by ageDistribution by age

Also mentioned:Also mentioned:
–– Healthcare accessHealthcare access
–– Dollar weightingDollar weighting

Disadvantages:Disadvantages:
–– Urban concentrationUrban concentration
–– Worksite exposureWorksite exposure



Mortality Delphi Study ResultsMortality Delphi Study Results

Moderate scenario Moderate scenario 
(200K excess deaths)(200K excess deaths)
–– Median: 57%Median: 57%
–– Middle half: 50%Middle half: 50%--71%71%
–– Range: 29%Range: 29%--100%100%
–– Me: 57%Me: 57%

Severe scenario Severe scenario 
(1.9M excess deaths)(1.9M excess deaths)
–– Median: 77%Median: 77%
–– Middle half: 52%Middle half: 52%--85%85%
–– Range: 20%Range: 20%--108%108%
–– Me: 80%Me: 80%



Asset Depreciation RiskAsset Depreciation Risk

Severe pandemic would affect economySevere pandemic would affect economy
Asset values could declineAsset values could decline
–– Global recession possibleGlobal recession possible
–– Correlated with insurer cash needCorrelated with insurer cash need
–– Liquidity riskLiquidity risk
BUT possibly short durationBUT possibly short duration



Asset Delphi StudyAsset Delphi Study

12 participants12 participants
PI: Ronora Stryker, SoA PI: Ronora Stryker, SoA 
Consensus expectations:Consensus expectations:
–– Stocks downStocks down
–– Fed lowers rateFed lowers rate
–– Credit spreads upCredit spreads up
–– Recovery longer in severe scenarioRecovery longer in severe scenario

Estimates varied widelyEstimates varied widely
Net effect unclearNet effect unclear



Model Mechanics: AssumptionsModel Mechanics: Assumptions

Mortality surge measured as excess Mortality surge measured as excess 
deaths/1000deaths/1000
–– NOT excess % of expectedNOT excess % of expected
Marginal tax rate 35%Marginal tax rate 35%
–– Can adjustCan adjust
–– Assume tax savings useful regardless of net Assume tax savings useful regardless of net 

income & surplusincome & surplus
E.g. net operating loss carry forwardE.g. net operating loss carry forward



Pandemic Scenario Inputs SelectedPandemic Scenario Inputs Selected

Two scenarios explored:Two scenarios explored:
–– Moderate (similar to 1957)Moderate (similar to 1957)

Excess population mortality = 0.7 deaths/1000Excess population mortality = 0.7 deaths/1000
““UU”” shapeshape

–– Severe (similar to 1918)Severe (similar to 1918)
Excess population mortality = 6.5 deaths/1000Excess population mortality = 6.5 deaths/1000
““VV\\”” shapeshape

Same as HHS Pandemic Influenza PlanSame as HHS Pandemic Influenza Plan
Stress test, not predictionStress test, not prediction
–– No probabilities assignedNo probabilities assigned



Model Mechanics: Data SourcesModel Mechanics: Data Sources

NAICNAIC
–– One SourceOne Source
–– Schedule SSchedule S
LIMRALIMRA
MARC Reinsurance SurveyMARC Reinsurance Survey
POG internal contributed dataPOG internal contributed data
Related Delphi studiesRelated Delphi studies



Model Mechanics: Net ClaimsModel Mechanics: Net Claims

Net claims = Gross claims  - reductions: 
– reserves released
– reinsurance credit
– tax savings

Gross claims
– Gross claims by quin age

=   insurance inforce   *   excess mortality

– Excess mortality by quin age
=   Excess deaths/1000   *   relative mortality adjustment   *  

shape % by quin age



Model Mechanics: ReductionsModel Mechanics: Reductions

Calculated by quin ageCalculated by quin age
Reserves releasedReserves released
= gross claims   *   avg reserve / 1000= gross claims   *   avg reserve / 1000

Reinsurance credit
= reinsurance ceded   *   excess mortality   * 

reinsurance credit percent 
Tax savings
= tax rate * (gross claims = tax rate * (gross claims –– reserves released reserves released ––

reinsurance credit)reinsurance credit)



Reinsurance Credit PercentReinsurance Credit Percent

= 1 = 1 –– ( scenario uncovered exposure ( scenario uncovered exposure 
/ reinsurance claims surge )/ reinsurance claims surge )

Reinsurance claims surge
= sum by quin age 

( reinsurance ceded   *   excess mortality )
Split claims surge into domestic & offshoreSplit claims surge into domestic & offshore
–– Based on top 12 US reinsurersBased on top 12 US reinsurers



Model Mechanics: Scenario Model Mechanics: Scenario 
Uncovered ExposureUncovered Exposure

Scenario uncovered Scenario uncovered 
offshore exposureoffshore exposure
= offshore claims surge = offshore claims surge 
–– assets backing retroassets backing retro
•• funds depositedfunds deposited
•• truststrusts
•• letters of creditletters of credit

Scenario uncovered Scenario uncovered 
domestic exposuredomestic exposure
= domestic claims surge = domestic claims surge 
–– capital & surpluscapital & surplus
–– other sourcesother sources
•• mortality securitizationsmortality securitizations
•• capital marketscapital markets
•• parents & affiliatesparents & affiliates
•• debtdebt



What I Think This Research Will What I Think This Research Will 
DemonstrateDemonstrate

Moderate pandemic scenario almost nonModerate pandemic scenario almost non--
event for life insurers financiallyevent for life insurers financially
Severe pandemic scenario unpleasant and Severe pandemic scenario unpleasant and 
uncomfortableuncomfortable
–– But life insurance industry capable of paying But life insurance industry capable of paying 

all claims!all claims!



My RecommendationsMy Recommendations

Stress test your portfolio for pandemic Stress test your portfolio for pandemic 
mortality surgemortality surge
–– This model is good toolThis model is good tool
Business continuity plan should address Business continuity plan should address 
pandemic riskpandemic risk
Insurers should partner with public health Insurers should partner with public health 
system to increase surge capacitysystem to increase surge capacity



Questions?Questions?

Thank you!Thank you!
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