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Data
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Worker’s compensation claims data (1/2)

• This dataset describes realistic, 
synthetically generated worker 
compensation insurance claims.

• Along the ultimate financial losses, 
each claim is described by the initial 
case estimate, date of accident and 
reporting date, a text describing the 
accident and demographic info on 
the worker.

• The dataset was kindly created and 
provided by Colin Priest. While 
similar, it is not identical to the 
dataset used in 
www.kaggle.com/c/actuarial-loss-
estimation.

• https://www.openml.org/d/42876
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Worker’s compensation claims data (2/2)
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GLM and FNN
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Generalized Linear Model (GLM)

𝑔 strictly monotone link function, regression function

𝒙 = 𝑥1, … , 𝑥𝑞 ↦ 𝑔 𝜇𝐺𝐿𝑀(𝒙) = 𝛽0 + σ𝑗=1
𝑞

𝛽𝑗𝑥𝑗 ,

where the regression parameter 𝜷 = (𝛽0, … , 𝛽𝑞) is estimated by MLE.

The concrete structure of 𝒙 is an input (e.g. age as numerical feature or
age bins). Often manual feature engineering.
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Feedforward Neural Network (FNN)

Regression function

𝒙 = 𝑥1, … , 𝑥𝑞 ↦ 𝑔 𝜇𝐹𝑁𝑁(𝒙) = 𝛽0 + σ𝑗=1
𝑞

𝛽𝑗𝑧𝑗
𝑑:1

(𝒙),

where 𝒙 ↦ 𝒛
(𝑑:1)

(x) is a network of depth d.

The concrete structure of 𝒛 is learned by the network from 𝒙.
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Generalized Linear Model (GLM), revisited

Regression function

𝒙 = 𝑥1, … , 𝑥𝑞 ↦ 𝑔 𝜇𝐺𝐿𝑀(𝒙) = 𝛽0 + σ𝑗=1
𝑞

𝛽𝑗𝑧𝑗
𝑑:1

(𝒙),

where 𝒙 ↦ 𝒛
(𝑑:1)

(x) is a network of depth d.

A GLM is the special case of d=1!
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GLM vs FNN

Advantages

• The network learns the
representation of the input 𝒙

• A well-calibrated FNN often
outperforms a GLM.

Limitations of FNN

• Not interpretable

• No simple way of variable selection
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LocalGLMnet
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LocalGLMnet: Definition

FNN of depth d and input and output dimension equal to q.

𝒛
(𝑑:1)

∶ ℝ𝑞 → ℝ𝑞

𝒙 ↦ 𝜷 𝒙 = 𝒛
(𝑑:1)

(x) ,

The LocalGLMnet is defined as the decomposition:

𝒙 ↦ 𝑔 𝜇𝐿𝑜𝑐𝑎𝑙𝐺𝐿𝑀𝑛𝑒𝑡(𝒙) = 𝛽0 + σ𝑗=1
𝑞

𝛽𝑗 𝒙 𝑥𝑗
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LocalGLMnet: Remarks
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• LocalGLMnet, because locally around
a given x, the regression function can
be understood as a GLM.

• 𝜷 𝒙 are called regression attentions
because they provide more or less
attention to specific components of x
in the regression function.



LocalGLMnet: Interpretation

Based on:

𝒙 ↦ 𝑔 𝜇𝐿𝑜𝑐𝑎𝑙𝐺𝐿𝑀𝑛𝑒𝑡(𝒙) = 𝛽0 + σ𝑗=1
𝑞

𝛽𝑗 𝒙 𝑥𝑗

• 𝛽𝑗(𝒙) ≡ 0: drop term 𝑥𝑗: variable selection

• 𝑉𝐼𝑗 =
1

𝑛
σ𝑖=1

𝑛 𝛽𝑗 𝑥𝑖 : feature importance measure

• 𝛽𝑗(𝒙) ≡ 𝛽𝑗 𝑥𝑗 : interactions; no interaction with other features 𝑥𝑘≠𝑗

• 𝛽𝑗 𝒙 ≡ 𝛽𝑗 ≠ 0 : no covariate dependence, GLM term in 𝑥𝑗
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Application
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LocalGLMnet: Variable selection
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LocalGLMnet: Feature importance
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𝑉𝐼𝑗 =
1

𝑛


𝑖=1

𝑛

𝛽𝑗 𝑥𝑖



LocalGLMnet: Interactions and linear terms
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No interaction of AccMonth with other
continuous features

slight interaction between Age and 
AccYear



Summary
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Conclusions

• Worker’s Compensation data: https://www.openml.org/d/42876

• GLMs are a special case of FNN, or FNNs are an extension of GLMs

• LocalGLMnet

• is explainable like a GLM,

• allows variable selection,

• allows for feature importance measure,

• allows to detect interactions.

• Tutorial available here, and corresponding R Notebook here.

• www.actuarialdatascience.org
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