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The future belongs to...

“those who prepare for it

today”

Malcolm X
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The future belongs to...

‘those willing to get their
hands dirty”

Unknown
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The future belongs to...

DATA
SCIENTISTS

and Actuaries???
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The mvaders have superior weapons..
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Rise of the Machines

——Random Forest = =——Incurred chain ladder = =——Paid chain ladder

Median Estimate
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You have taken too long to
complete your analysis...

Your services will not be required
for the next 24 hours...

Next time it will be for longer...
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The actuary of the future?
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Actuaries and data science

The
Genius
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Actuaries and data science

Problem,
what

problem?
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Question, what question?
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‘I run a Taliban , artificial intelligence community held back to
use them selectively ..., Because you've created
space for large groups? Truly , this demonstrates with murder . So
just bah , are building the whole lives , and sell their military
capability , and he's going to make it for instance , and allow
Radical Islamic immigration . ..................... She can't claim to
hit the right to be the Center and enormous . We need is a deal .

They will happen . You can create a nuclear weapons in charge of
12 Dallas law enforcement............ "’
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Let’s talk
EDA: Comparaﬂve Word Cloud*

Frequent terms: Frequent terms:
1. hillary [184] §§ amazing 1. need [260]
2. |l 184 5 2. k 237
3. g%?)g {182} 5 =25 nlce chl)d g lives 3. \év\(/)erry {175}
4.love  [169] 3 dj al:_ guy ¢ young 4.together  [175]
5. trade [160] gtell:{‘: 'to ethere;/j::one 5. americans [157]
TRUMP  reall m ed colleg CLINTON
., |Ok0k » o @ =

3?:Ia|3;1ton nevethardo §:§

S ‘mean WOFKQSAEE‘%E

= bad love famjlies®

deals

‘nobody @ americans future
ago = everybody€Ve€
O policecampaign
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Decision tree output

Inton (4
Trump (0)

Sl Together

Inton (5
Trump (56)

No >

Clinton (7
Trump (0)

Trump (56)

< Yes No >

Clinton (2

Trump (56)
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R-code for classification

model <- rpart( label ~ ., training_data)
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Some questions...

What i1s a GLM?

What is a chain ladder?

Institute

|
;?%{i\ and Faculty

AT | of Actuaries

07 October 2016 17






Hypothesis set

Decision tree output Loss function

Validation

Trump (56)

<Yes Ml[E=I No >

Inton (4
_Trump (0) _Trump (56)

Clinton (7 Clinton (2
_Trump (0) _Trump (56)
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

N
o
Z

<Yes

<Yes MLLELEIM No >
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

N
o
Z

<Yes

<Yes MLLELEIM No >
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

N
o
Z

<Yes

<Yes MLLELEIM No >
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

N
o
Z

<Yes

<Yes MLLELEIM No >
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

N
o
Z

CLINTON

<Yes

<Yes MLLELEIM No >
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A function

INPUT

You can
create
nuclear

weapons

N
o
Z

<Yes

CLINTON

<Yes MLLELEIM No >

OUTPUT

TRUMP
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Hypothesis set

A function

INPUT

You can
create
nuclear

weapons

flz) =

N
o
Z

OUTPUT
TRUMP

CLINTON

<Yes

< Yes No >
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Hypothesis set

A function

OUTPUT

INPUT
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Hypothesis set

Many functions

The set of all functions we are allowed to choose from

Is called the Hypothesis set

f(x) = Zcml(az c R,,)

f(x) = Bo + Bix

Y
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Hypothesis set

Finding the best function

—Training Data

Loss Function

Increasing Model Complexity ﬁ‘@%
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Hypothesis set

~inding the best function Loss function

Validation

—Training Data — Validation Data

VARIANCE

P i S

Loss Function
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Putting It all together
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Hypothesis set

Validation
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Some questions...

What i1s a GLM?
What is a chain ladder?
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Validation
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Where next?

Do we have enough data?
« How can we improve our models?
 Where is our time best spent?

error

Test error

o

Training error

/

Desired performance

m (training set size)
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Is there still room for the actuary?
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« Ethics and social
responsibility

* Model understanding and
leadership

+ Relevance of the control
cycle
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Want to know more?

- Alex Marcuson, Marcuson Consulting Ltd.

www.marcuson.co

- Alan Chalk, Machine Learning Solutions

www.machinelearningsolutions.co.uk
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http://www.marcuson.co/
http://www.machinelearningsolutions.co.uk

Questions

Expressions of individual views by.members of the Institute and Faculty
of Actuaries and its staff are encouraged.

The views expressed in‘this presentation are those of the presenter.
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