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 Background about disability income protection products in 
Australia and Germany

 Simulation of disability income risk



Why Australia?
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Volume

4 – 8 June 2018, www.ica2018.org 6

 Annual premium in Mio. EUR 2017

Germany Australia

DI 8,900 2,700

TPD 0 1,300

Total 8,900 4,000



Disability Income: Germany vs. Australia
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 Product specifications – Disability Definition

Germany Australia

• Own occ / own or suited occ
• Impairments are expected to be 

permanent (i.e. longer than 6 
months) 

• grade of disability is at least 50%

• Own occ
• Temporary disability

• unable to perform more than 10 
hours per week / unable to generate 
more than 20% of the monthly 
income
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 Product specifications – Rate Guarantees

Germany Australia

• High guaranteed rates
• Discount by reviewable profit

participation

Non-guaranteed rates



Disability Income: Germany vs. Australia
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 Product specifications – Waiting Period

 „The waiting period is the period you must wait before the
benefit period starts“ (in Germany: „Karenzzeit“)

Germany Australia

No waiting period but prognosis time 
frame

Waiting periods: 14, 30, 60, 90, 180 days, 
1 year, 2 years
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 Product specifications – Agreed Value / Indemnity

Germany Australia

Agreed Value • Agreed Value: Payout based on your 
income at time of application

• Indemnity: Payout based on income 
at time of claim



Disability Income: Germany vs. Australia
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 Product specifications – Benefit Period

Germany Australia

Long term (e.g. until age 55, 60, 65, 67) Short term (between 1 and 5 years)
Long term (e.g. until age 55, 60, 65, 70 or
99)



Disability Income: Germany vs. Australia
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 Product specifications – Premium Payment Mode

Germany Australia

Level Stepped
(Level)
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 Two datasets: Australian DI, German DI

 Multi-state model: 
Active, Disabled, Lapsed, Death, 
Reactivated, Disabled Death, Survivor

 Multiple decrements:

• Disability (due to accident or due to sickness)

• Lapse (voluntary & death)

• Termination (from disabled state: death, rehabilitation)



Multi-decrement Model

4 – 8 June 2018, www.ica2018.org 14

Active

Disabled

Survivor

Death
or 

Lapse

ReHab



Simulation of Disability Income Risk

4 – 8 June 2018, www.ica2018.org 15

 Actives

𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙 𝑃𝑟𝑜𝑏 = 𝑃𝑟𝑜𝑏 𝑛𝑜 𝑑𝑖𝑠𝑎𝑏𝑖𝑙𝑖𝑡𝑦 × 𝑃𝑟𝑜𝑏 𝑛𝑜 𝑙𝑎𝑝𝑠𝑒 𝑜𝑟 𝑑𝑒𝑎𝑡ℎ

 Disableds

𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙 𝑃𝑟𝑜𝑏 = 𝑃𝑟𝑜𝑏 𝑛𝑜 𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛
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Parametric survival models in continuous time:

𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙 = 𝑆𝑡 = 𝑒−𝐻𝑥(𝑡) = exp(− 
0

𝑡

ℎ𝑥+𝑠𝑑𝑠)

 with hazard rate function ℎ𝑥 = ℎ𝑥(𝜽), 
e.g. force of mortality 𝜇𝑥 or 
intensity of incidence rate of disability 𝑖𝑥



Simulation of Disability Income Risk
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Example: Gompertz law of mortality

𝜇𝑥,𝑡 = 𝑒𝛼+𝛽𝑥+𝛾𝑡

where
𝛼 = 𝛼0 + 𝐼𝐹𝛼𝐹 + 𝐼𝑠𝑚𝑜𝑘𝑒𝑟𝛼𝑠𝑚𝑜𝑘𝑒𝑟

𝛽 = 𝛽0 + 𝐼𝐹𝛽𝐹

𝐼𝐹 =  
1 𝑓𝑒𝑚𝑎𝑙𝑒𝑠
0 𝑚𝑎𝑙𝑒𝑠

and  𝐼𝑠𝑚𝑜𝑘𝑒𝑟 =  
1 𝑠𝑚𝑜𝑘𝑒𝑟𝑠
0 𝑛𝑜𝑛𝑠𝑚𝑜𝑘𝑒𝑟𝑠
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Incidence of disability due to sickness



Disability Income Risk Model (AUS)
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Two-step Monte Carlo simulation

Simulation of Disability Income Risk
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Coefficient of variation: 1.3% Coefficient of variation: 65%
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Coefficient of variation: 2.5% Coefficient of variation: 142%
Mode shifts left
Mean shifts right
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