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Overcoming the “valley of death” —
Transferring sensitivity analysis tools and expertise to the (re)insurance sector
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Background on losses from natural disasters and insurance Global Sensitivity Analysis (GSA) is a set of statistical analysis How to overcome the “valley of death”
* Insurance companies provide insurance against a wide range techniques to investigate the complex behaviour of mathematical « Need common language between academia and industry:.
of threats, such as natural hazards. models in a structured, transparent and comprehensive way [5].  « |dentify needs of the insurance sector; what tools they already use.
* Losses from natural disasters are increasing globally (in 2017 Sensitivity analysis answers the question: how much does varying . |qantify how they learn about new technologies; how they adopt them.
they were estimated to be USD 340 billion [1]. each input factor contribute to the variability of the model output? + Identify Barriers preventing the uptake of new technolgiils.
* To monitor risk and support investment decisions, insurance e Identify “champions”, “sponsors” and “gatekeepers”.
companies often use mathematical models to help calculate PO TR SRRV AR TR PR * Understand insurance model workflows; make them explicit.
fair and robust risk premiums, and to ensure appropriate INPUT FACTORS * Benefits of using GSA need to be communicated clearly.
capital allocation, such that there is little risk of the company PO PATTORS vorincLupep ) SIMERATPNRESHTS
finding itself in financial trouble should deleterious events IR 8 _ The Valley of Death and the role of Knowledge Exchange Fellow
occur. time l e W
SIMPLIFIED CURRENT MODEL WORKFLOW v longitude time

for a pricing model —IANI ) — (spatially or temporally distributed)
P P MODEL —> ? l

—
|
Fixed Parameters S 210t | | | | E‘—‘ OUTPUTS
pl. Frequency Trend y = 0121 + exp(zz — az) -
. 6 | y = aj + asz1 + exp(xa) —

p2. Severity Trend Y=y + anry 4 2 S /\ A (...)

p3. Exposure Trend : * mean _

p4. Development Pattern £ - 85" percentile output 1 | output 2

S 4 « 95t percentile ' MODEL v
Inputs l 3. . 97.5M percentile INPUT SAMPLING > TN > GSA | resenrch
i1. Claim data Individual = ¥ U
. ptake by Industry
I2. EXxposure data — s Account Rater — Output: =z 1
13. Cover data model Loss costs 1 _ v 3
14. Portfolio and Stochast , Sensitivity analysis E g 05
ochastic componen . . E I I []
market data P % 0.5 1 1.5 2 2.5 3 0
Total Insured Loss [million £] model parameters:  pl p2 p3 p4 “Valley of Death”

v Knowledge Exchange Fellow .
>

Challenges for (re)insurers: SIMPLIFIED MODEL WORKFLOW with GSA / Gatekeeper
o Champion (OASIS LMF chief executive)
. COStly mOdE| dEVEIOpment; for a pricing model (XL Catlin science Sp(_)nsor
analyst) (XL Catlin actuary) SAFE toolbox GSA becomes

embedded in
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state-of-the-art methods for Global Sensitivity Analysis (GSA), = l 03 | wansafetoolbox info e
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4 . : . : Stochastic component @0‘.\* @436 0@’6 .Q’Z} modified from Markham et al. (2010) [6]
By better capturing uncertainty, we aim to make decision-making CILF
more robust, as the chance of unexpected surprises is reduced. NERC % U : ]
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