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Estimating Tail Factors
Using an Exponential Decay Model

An age-to-age factor (ATA) beginning at time t+1 
years can be estimated by raising the preceding ATA
factor beginning at time t years to a selected 
exponent (decay) for the corresponding period.

A) Estimating an Age-to-Age Factor Using Exponential Decay

A  sample Excel worksheet is available at https://archeractuarial.com/tools/

𝐴𝑇𝑈௧ାଵ ൌ exp[ln 𝐴𝑇𝐴௧ ௗ௘௖௔௬೟శభ ష ೆ೗೟ଵି ௗ௘௖௔௬೟శభ ష ೆ೗೟]

𝐴𝑇𝐴௧ାଵ ൌ  ሺ𝐴𝑇𝐴௧ሻௗ௘௖௔௬೟ ష ೟శభ

𝐴𝑇𝐴ଵଽିଶ଴ ൌ  ሺ𝐴𝑇𝐴ଵ଼ିଵଽሻௗ௘௖௔௬భవషమబ 𝐴𝑇𝐴ଵ଼ିଵଽ ൌ 1.0040𝐴𝑇𝐴ଵଽିଶ଴ ൌ  ሺ1.0040ሻ଴.ଽଷ଴ 𝑑𝑒𝑐𝑎𝑦ଵଽିଶ଴ ൌ 0.930
Assumptions:

𝐴𝑇𝐴ଵଽିଶ଴ ൌ  1.0037

General Formula

B) Estimating an Age-to-Ultimate Factor Using Exponential Decay

𝐴𝑇𝐴ଵ଼ିଵଽ ൌ 1.0040𝑑𝑒𝑐𝑎𝑦ଵଽ ି ௎௟௧ ൌ 0.930
Assumptions:

General Formula
An age-to-ultimate factor (ATU) beginning at 
time t+1 years can be estimated by raising the 
preceding ATA factor beginning at time t years 
to a selected exponent (decay) for the 
corresponding period.

𝐴𝑇𝑈ଵଽି௎௟௧ ൌ exp[ln 𝐴𝑇𝐴ଵ଼ିଵଽ ௗ௘௖௔௬భవ ష ೆ೗೟ଵି ௗ௘௖௔௬భవ షೆ೗೟]𝐴𝑇𝑈ଵଽି௎௟௧ ൌ exp[ln 1.0040 ଴.ଽଷ଴ଵି଴.ଽଷ଴]𝐴𝑇𝑈ଵଽି௎௟௧ ൌ 1.0545
C) Calculating Exponential Decay Implied in Age-to-Ultimate Factor

General Formula𝑑𝑒𝑐𝑎𝑦௧ ି ௎௟௧ ൌ ln  𝐴𝑇𝑈௧ln  𝐴𝑇𝑈௧ ൅ ln 𝐴𝑇𝐴௧ିଵ
Example Calculation: 𝐴𝑇𝐴ଵ଼ିଵଽ ൌ 1.0040Assumptions:𝑑𝑒𝑐𝑎𝑦ଵଽ ି ௎௟௧ ൌ ln  𝐴𝑇𝑈ଵଽ ି௎௟௧ln  𝐴𝑇𝑈ଵଽି௎௟௧ ൅ ln 𝐴𝑇𝐴ଵ଼ ିଵଽ𝑑𝑒𝑐𝑎𝑦ଵଽ ି ௎௟௧ ൌ ln  1.0545ln  1.0545 ൅ ln 1.0040 𝐴𝑇𝑈ଵଽି௎௟௧ ൌ 1.0545
𝑑𝑒𝑐𝑎𝑦ଵଽ ି ௎௟௧ ൌ 0.930

The implied decay exponent can be
calculated given the tail factor at time t
years and the immediately preceding ATA
factor.


