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Mack Chain Ladder Procedure

Half-Mack Procedure



1 d development n

Notations: ,

S = accident year 1

d = development year

C,q = cumulative reserves E // s+d=n+1
o

Algorithm:




Hypothesis: - C, 4 Independent for each accident year s

Cs 17 Cms,d—l

Elc. .

-V _Cs,d

Variance proportional to the mean
Same development pattern for all accident years
Future depends only on the last diagonal

Independent accident years
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Hypothesis: C, 4 Independent for each accident year s

E_Cs,d Cs,l"'Cs,d—l_ - /1d—1 'Cs,d—l

\% _Cs,d Cs,l'“Cs,d—l_ = Oy, °Cs,d—1

n—d+1 n—-d+1

Conseguences: dia = 2.Co/ D Cous —  E[R]
s=1 s=1
] 1 n—d+1 C 2
Oya = —n—d 2 Cs,dl(c—::l—/ldl] —> V[R]
Application: * Assume an underlying distribution of the reserves

* Fit with the first 2 moments
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Systematic & statistical errors

Non-parametric

®

No smoothing/adjustment of the
development factors

Only 2 moments

No tail factors




Hypothesis: C, 4 Independent for each accident year s

E_Cs,dC 1"'Cs,d—1_ - ;td—l'Cs,d—l

S,

\% _Cs,d Cs,l'“Cs,d—l_ = Oy, °Cs,d—1

n—d+1 n—d+1
Consequences: dea = D.Coq/ D Cous N E[a2u, ]
s=1 s=1
] 1 n—d+1 C 2
Oga = n_d - Cs,dl(?o}dl_/ldlj - V[azud]

Application:

* Take over only the first 2 moments of the development factors
* Fit a model to the development factors
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Mack Chain Ladder Procedure

Half-Mack Procedure
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Tricks of the reserving actuaries:
Smoothing
Adjustments to experience
Fit to a model
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Typical Loss Saturation Patterns
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Chain Ladder Loss Saturation
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Mack Chain Ladder Loss Saturation
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Half-Mack Chain Ladder Loss Saturation
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Half-Mack Chain Ladder Loss Saturation
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Half-Mack Reserves in Comparison
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US general liability

US medical|malpractice

US workers compensation
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Mack Chain Ladder Procedure

Half-Mack Procedure
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Systematic & statistical errors

Natural smoothing of the
development factors

Full distribution of reserves
Automatic tail factors o

Accounts for market experience
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inverse cumulative loss development factors
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The half-Mack procedure is
yet another stochastic reserving tool.

There is no silver bullet:
actuarial engineering remains an art ©
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