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Agenda

* Introduction

* Whole Book Distribution Analysis

e GLM, DGLM, FMM

e Regression Analysis Results

e Case Study - Claims Triage Models

e Case Study - High Deductible Pricing
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Introduction - Loss Distribution

e Conventional Large Loss Distribution Analysis

d.

O

Applications — ILFs, Deductible, XOL pricing, Reinsurance,
ERM, etc.

. Single Distribution - Lognormal, Gamma, Pareto, Weibull,

Inverse Gaussian, etc.
Issues with the right tails or extreme events.

. Not considering the impact of covariates at individual

risk level.
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Loss Distribution: Fat-tail and Skewedness

WC Loss by Percentile Relative to mean: 50-98 percentiles
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WC Loss Relative to mean: 98-99.9 percentiles
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Medical only: Mean < 2k
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Loss Distribution: Heterogeneous and Mixed

e WC loss: small medical-only claims vs. large long-tail claims with indemnity

With Indemnity: mean >30K
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Loss Distribution: Heterogeneous and Mixed

* Home fire loss: a small percentage of total loss
e Home hail Loss: the smaller mode is on the left side?
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Introduction - Loss Regression

e Conventional Regression Analysis on Severity

a. Take the specific information for each claim into
consideration

b. The whole book loss distribution analysis does not
provide the insights of individual risk classifications
Business Shift

d. GLM and its various applications

O



Heterogeneous Underwriting Risks

e Loss distributions are not homogenous

Mean and Volatility Comparison of Property Loss by Industry Group

Habitational Manufactur
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Heterogeneous Reserve Variability

* Loss distributions are not homogenous

Umbrella Reserve Heteroskedasticity (log-linear model on incremental paid loss)

Witd.Std. Residuals vs. Dev, Years Wtd.Std Residuals vs. fitted
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Heterogeneous Investment Risks

e Time-varying equity and interest rate risks
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Introduction - Regression Analysis with Fat-Tail Distributions

 Combination of Regression and Fat-Tail Analysis
a. Generalized Minimal Bias Method
b. Generalized Linear Model with non-exponential family distribution
c. Generalized Beta of 2"9 kind
d. Copula Regression

* |[ssues
a. No easy to use package
b. Single distribution not good enough
c. Observable Heterogeneity — Split the data
d. Unobservable Heterogeneity



Introduction - Mixture Distribution and Regression

* Mixture Distribution and Regression

a. Take the specific information for each claim into
consideration

Flexible
Fat Tail

Heteroskedasticity

Over dispersion, under dispersion

f. Observed heterogeneity, unobserved heterogeneity
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e Parameter risks



Data - Workers Compensation Claims

e Simulate claim final costs

e Simulate five variables known at the first notice of loss:

e Two groups of injury codes: rank from low to severe
v’ Both Injury Codes are from injury related information
v’ Correlated, but not always point to the same direction

* Age
e Class Group
e Fatal claim indicator

e Total 110,461 claims with mean set to be 1.



Histogram of the Simulated Claims
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Traditional Whole Book Analysis

Density
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Traditional Whole Book Analysis - Mixture

Traditional Analysis:Gamma and Gamma Mixtures
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Claim Counts in Ranges
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Goodness of Fit: Chi-Square
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GLM
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e I/(+) is the variance function
e ¢ is the dispersion parameter, constant
e g is the link function



DGLM
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e V(+) is the variance function
e ¢; is the dispersion parameter
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FMM
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The regression analysis of case study will be discussed
in Spring meeting
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