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SHORT HISTORY OF DEEP LEARNING

Using Neural Networks to Price and Hedge Variable Annuity Guarantees

by (" Daniel Doyle 1 and (" Chris Groendyke 2" & RiSkS, 2019
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Monte Carlo result

10 inputs, shallow net with 10 hidden neurons



TYPICAL SERTATIM PROCESS

Actuarial

EoQ
market
data

PR Coa sl CoG

° o 1000 econ scens

1000 sec* = 17 min

Actuarial Policy

E * Estimated 0.5 s per scenario x 2000 scens assumptions parameters




NEURAL NET APPROXIMATION
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LARGE SCALE RESULTS

Neural Network parameters: Cost of Guarantee

« Inputs (2,344 total) :
» Interest rates p
« Policy Age 2500000 "'
 Premiums -
« Coverage volumes
« Account balances

« Hidden layers — 7x256
e Qutputs:
* Value with Guarantee 1000000 -
* Value w/out Guarantee o

Neural Net
Eal

Training set:
« 100 000 interest rate scenarios

00000 1000000 1500000 2000000 2500000 3000000

« 200 policies

E Actuarial system
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