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Meddling with the Modelling

A

How many sweets were in the jar?
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Meddling with the Modelling

Results of our collective expert judgement
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Meddling with the Modelling

We guessed 197 and 178

Our basic model used estimates of how many sweets made up the radius and
height to give

=3.14*42*6 =301

Did you use a simple model or your gut?
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Meddling with the Modelling — Who knows best? B a®1.db

1. Evolving models
2. Experts and models

3. The customer
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Evolving models — a Pricing example Buc
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* Model progression
catalysed by
competition and
desire to improve
predictability

Stability

« Typically to the
detriment of other
factors

Execution speed

Implementation

Interpretation
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Evolving models —why do we do it?
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« Are attracted to complexity
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» Believe “better” models drive better outcomes ]
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Observation — All things being equal, predictability rises with capability...
...but falls with competition
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Meddling with the Modelling — Who knows best?

1. Evolving models

2. Experts and models

3. The customer
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Experts and models

Are models better than experts?

What should expert underwriters do with pricing models?

Are we biased?
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Experts vs Models
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Paul Meehl - 1954
Clinical vs. Statistical Prediction: A Theoretical Analysis & a Review of the Evidence

 Algorithm wins because it's consistent & unbiased
« Humans are biased and seek info to reinforce their views
« Humans make more mistakes
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Experts and models — example 1

« A Dbroker is getting quotes for fire cover on a commercial building.

« Your underwriter knows that the only rating factors in the model are
e Sum insured,
 Industry type and
» Postcode.

* The property has a sprinkler system. Your previous underwriter, Bill, gave a
10% discount for sprinklers.

What price adjustment would you make?
-30%, -20%, -10%, 0%, +10%, +20%

Please write down the price adjustment that you would offer.
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Experts and models — example 1

Results

2G>,
BAPTIS, "oy
i N F
e >

01 July 2019 13

Aviva: Confidential



Experts and models — example 2

Your ex CEQO, Mark calls you because his daughter’s motor insurance
premium is “too expensive” but she is low risk:

She is 19 but is a sensible and safe driver
Doesn’t drink

Doesn’t normally drive at night

Only really uses the car to go to and from college

What price adjustment would you make?
-30%, -20%, -10%, 0%, +10%, +20%,

Please write down the price adjustment that you would make.
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Experts and models — example 2

Results

She is 19 but is a sensible and safe driver
Doesn’t drink

Doesn’t normally drive at night

Only really uses the car to go to and from college
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Experts or Models - Options

When it comes to models, we have three options:

1. Rely exclusively on our models
2. Rely on expert judgement
3. Blend models and experts

Expert
Judgement

Our Models
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Experts vs Models
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Paul Meehl - 1954
Clinical vs. Statistical Prediction: A Theoretical Analysis & a Review of the Evidence

 Algorithm wins because it's consistent & unbiased

« Even when clinicians saw the algorithm output, they were still less accurate
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Experts with models

Are 45 year olds or 17 year olds better drivers?

_ 01 July 2019 18
Aviva: Confidential



1. Anchoring bias.

2. Availability heuristic.

first piece of information mey
hear. In a salary negotiation,
whoever makes the first offer
establishes a range of

importance of information that
i avaiable 0 thom, A person

unhealthy because they know

each person's mind.

5. Choi bi

lived to 100 and
'smoked three packs a day.

6. illusion.

When you choose something,
you tend to feel positive about

This is the tendency to see
patterns in random events.

3. Bandwagon effect.

The probability of one person
adopting a belief increases

based on the number of people
powerful form of gy
and is reason why meetings

are often unproductive.

7. Confirmation bias.
We tend to listen only to

information that confirms our
~ one of the

it, even if that
Like how you think your dog is
awesome — even if it bites.
people every once in a while.

9. Information bias.
The tendency 1o seek

Itis key
fallacies, like the idea that red
s more o less likely 1o turn up
on a roulette table after a string
of reds.

10. Ostrich effect.

wm less

is not
information, people can often

‘make more accurate predictions.

13. Placebo effect.

When simply believing that
something will have a certain
e"ecl on you causes it to have
icine, people
glven fake pills often experience
the same physiological effects
as people given the real thing.

®
69.

17. Selective perception.
Allowing our expectations to

many reasons its so hard to
have an intelligent conversation
about climate change.

----- R

11. Outcome bias.

4. Blind-spot bias.

Failing to recognize your own
cognitive biases is a bias in
itself. People

notice cognitive

i

Where people favor pri
evidence over new evidence
information that has emerged.
People were slow to accept
that the Earth was round
because they maintained their
earlier understanding that the
planet was flat.

The decision to ignore Judging a decision based on i us are too confident
dai negative the outcome — rather than how thi
by “burying” exactly the decision was made

2 the sand, like in the moment. Just because
an ostrich. Research suggests you won alot in Vegas doesn't

that investors check the value mean gambling your money
of their holdings significantly was a smart decision. convinced that they are
less often during bad markets.
14. Pro-innovation bias. 15. Recency. 16. Salience.
When a proponent of an The tendency to weigh the Our tendency 1o focus on
innovation tends ale i he h ily
its usefulness and undervalue than older data. Investors often features of a person or concept.

its limitations. Sound familiar,
silicon Valley?

18. Stereotyping.

Expecting a group or person to

think the market will always look
the way it looks today and make
unwise decisions.

19. Survivorship bias.
An e that comes from

When you think about dying, you
might oy about heing mauled

by a lion, as oppose
statistically more ||ke|y Tike dying
in a car accident.

20. Zero-risk bias.
Sociologists have found that
L inty — even if its

world iment involving a
football game between students
from two universities showed

that one team saw the opposing

ha b

the person. It allows us to

uickly dentiy srangers as
 enemiies, but people

‘examples, causing us to
misjudge a situation. For
instance, we might think that
being an entrepreneur is easy

heard of

all those who failed.

© € &

sychology: Paychology Today:

The New York Times; The Wall

evaluation,
Others,
Street.

counterproductive. Eliminating
risk entirely means there is no
chance of harm being caused.

Experts on Models — introducing bias

20 COGNITIVE BIASES THAT SCREW UP YOUR DECISIONS

Anchoring bias

Bandwagon effect

Confirmation bias
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The crowd — an unbiased expert...

* How big does the crowd need to be?
* How expert on the problem?

* As expertise increases, your useable crowd shrinks.
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The crowd — an unbiased expert...
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..but there are rarely enough experts available to achieve this.

01 July 2019 21

Aviva: Confidential


http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi1lo2gyOncAhWIaVAKHU5fAOoQjRx6BAgBEAU&url=http://www.applestory.biz/responsive-people.html&psig=AOvVaw01Vo_M24rFjcd4QT3n_z7U&ust=1534233746416526

Adjusting models —is it worth 1t?

Models are better than experts!

Expert underwriters should adjust pricing models with extreme caution

We are all biased
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Meddling with the Modelling — Who knows best?

Aviva: C

1. Evolving our models
2. EXxperts vs models

3. The customer
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Managing customer sentiment

Aviva

: Conf

Is model evolution always beneficial to the customer?

Does model evolution create fairer models?

...from who's perspective?

01 July 2019
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Customer sentiment — evolve with caution

Customers are becoming increasingly confused and annoyed with
Insurance pricing, in part due to model evolution

“my price has come down — was |
overcharged last year”

nali m rusin

P\when it's gone up 35%”

— ( other
peor (13 - 7 \
—— “stop gaming me =

\V

“how can you say my price is correct

J

“‘well | haven’t flooded in the 5 years I've

lo

Ve | PN [ Py L wrong”

“| feel betrayed- Y

!

i
V%
| *

3
¢ 3
o\
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Managing customer sentiment

Customer expectation

You can explain your pricing model to me
Prices don’t fluctuate much over time

Use my information to give me a lower price...

...not a higher price

Don’t penalise me for other people claiming
Everyone in the market offers similar rates
Prices reflect loyalty and experience

Let me haggle...

...but give me the best price first time

\

Misalignment between customer expectations and reality continues to grow

How many dfiyetstHnmkidtiesthenetezateh averagedriver?

\

R
"\ N
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Aside: So many “better than average” drivers = I
Y 34
S
Predicted Bl Frequency by Percentile
10%% |
| It turns out that
o | 70% of drivers
6% I are better than
|
. " average
|
2% I
0%

L]
C T TR AN R AR e N R C RN ER BB R T

=
=

WorstDrivers Best Drivers

= Predeied Bl Freq = Avergoe Bl Frequency
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Customer sentiment — evolve with your eyes open

* Optimisation can weaponise models
* A tool for profits or customer good?
* |s customer sentiment on your efficient frontier?

* Vulnerable customers are next to impossible to identify
* So what do you do with your models?
e Very little if you already treat everyone fairly!

* Customer interpretation
* Not always intuitive to us, so what about the customer?
* Can machine learning help with this?

01 July 2019
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Managing customer sentiment

Is model evolution always beneficial to the customer?
Does model evolution create fairer models?

Probably not... unless you evolve with this in mind.
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Meddling with the Modelling —who does know best?

Answer:
Highly likely it's the algorithm...
...but this is complicated and time consuming to prove...

...and we may not have enough data.

But we do need our expertise to help us understand when and how to build models
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Summary

1. Evolving models is essential, but...
2. We rarely know how to overlay expert judgement onto model output
3. We are highly likely to get better outcomes by focusing on the customer

Our judgement and expertise is key to ensuring that models are valid and fit for

purpose
OUR HIGHEST PRIORITY

IS SATISFYING OUR
CUSTOMERS. . . EXCEPT
WHEN IT IS HARD. .. OR
UNPROFITABLE. .. OR

WERE BUSY.

Y
D

hy A
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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.

(There were 223 sweets in the jar)
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