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The Collective Reserving Model



The Collective Reserving Model (CRM)

Number of claims

for accident year                       and reporting delay 



The Collective Reserving Model (CRM)

Number of payments

for payment delay 



The Collective Reserving Model (CRM)

Aggregated payments



The Collective Reserving Model (CRM)

Individual payments i.i.d.



The Collective Reserving Model (CRM)

Conditional moments of RBNS payments, uncorrelated by construction



Model fitting



Model fitting

Assumptions for parameter fitting

…meaning we can use quasi-Poisson log-likelihood!



Model fitting

(Quasi-)Poisson log-likelihood



Model fitting

GLM formulation GBM formulation



Model fitting

GBM functions



Early stopping

Model fitting



Numerical illustration



Numerical illustration

● Data from Gabrielli, Andrea, and Mario V Wüthrich. "An individual claims 
history simulation machine." Risks 6.2 (2018): 29.

● 6 different LoBs
● I = 12
● Aggregate data to get         and  



Numerical illustration

Aggregate the data into two portfolios of equal size

Such that



Split the data into two portfolios of equal size

Such that

Numerical illustration



Predict reserves

Numerical illustration



Numerical illustration
Number of claims training, LoB 1

Max depth: 2

Step size: 0.1

Number of trees: 322



Numerical illustration
Aggregated payment training, LoB 1

Max depth: 1

Step size: 0.1

Number of trees: 1847



Numerical illustration

LoB 1 LoB 2 LoB 3 LoB 4 LoB 5 LoB 6

CL -2.82% -4.26% -7.02% -5.66% -3.28% -5.49%

GLM -3.45% -5.12% -8.42% -6.40% -4.23% -6.25%

GBM +2.17% +0.03% -5.17% -1.75% -0.76% -1.29%

Reserve residuals



Numerical illustration
Residual heatmaps, LoB 1

GLM GBM



Numerical illustration
Aggregated payment (over)overdispersion                          , LoB 1



Thank you for listening
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