RIMS Fellow Workshop

Data Mining:
In Theory  Fantastic
In Practice, Well
let’s talk about It ...
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RIMS Fellow Workshop

Why Data Mining?

“The key to success in business is to know
something that nobody else knows.”

Aristotle Onassis
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RIMS Fellow Workshop

Statistics vs.
Emotions

(don’t be naive,
lawyers can figure)
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What is Modeling?
(and how is Data Mining different)

e The alternative Is to assume the future will be
exactly like the past

 Modeling process:
— Experience/Prior Knowledge
— Model Choice
— Data Fitting or Calibration
— Validation / Use / Refinement
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What is Data Mining?

e Data Mining Is the process of finding unknown , valid
and actionable information from large databases and
then using the information to make crucial business
decisions .

e Data Mining is distinguished aimed at the discovery of
Information, without a previously formulated hypothesis.

« Data Mining lets the ‘data’ do the ‘talking’.

 The Challenge: (you guessed it), adequate guantities of
consistent information
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Data Mining Tools

« Computing when event frequencies are sufficiently
different to draw a conclusion or take action.

 ldentifying differences in averages among Divisions that
are large enough to be greater than random.

* Finding the variables that are most correlated with your
objective (such as to lower claim average or reduce loss
frequency).

* Using a modeling program to find a predictive
relationship between selected variables and outcome.

Data Mining Methods and Practice©
March 4, 2009 Shelter Island Risk Services, 2009 94



When are differences in frequency large enough
to support action?

Indicated Answer: When supported by a Test of
Association
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Let’s put it to work

GENDER?

REGULAR
WORK-
ouTS? |

YES

NO

TOTALS

MEN WOMEN

TOTALS

March 4, 2009

Data Mining Methods and Practice©
Shelter Island Risk Services, 2009

96




Test of Association

The test works even if there is large variation in the size of the
population based on gender, age range, or injury type, etc.

It measures the difference between the observed frequencies and the
frequencies expected if there was no association between the
variables. For any cell, the expected value is:

— (Total Freqg Cell Row)*(Total Freq Cell Column)/ Tot al Freq

The larger the difference btw actual and expected, the greater the
probability of association.

In the real world, you will rely on Excel or another statistical
program to compute the result
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The test should not be used If
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Exercise: Association Is not Causation

 There is a trap. A significant difference between groups

does not necessarily mean that the difference is caused
by the groups.

 There may be a third variable that is the real reason for
the difference between the groups.
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Now, which law firm would you select?

A 2X2X2 Contingency Table

Law Firm  Nature Verdict Percent
Win

Total A 53 430 11.0
Total B 15 176 7.9
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Exercise: Apply this example to other Risk
Management applications

Contingency Table
Law Firm  Nature

A Discrim
B Discrim
A Sex Harr
B Sex Harr

Verdict

Win

53

11
0
4

Percent
Win
Lose
414 11.3
37 22.9
16 0.0
139 2.8
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Simpson’s Paradox

A statistical condition where subgroup

performance is different from the overall
population.

* Huge practical implication when
comparing performance
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Gender Discrimination? Well, it depends

Acme Manufacturing is hiring two divisions. Since Acme has

had trouble with sex discrimination in the past, they try to
avoid it this time.

There are 2 openings in Division 1, with 5 male and 3 female applicants.
They hire 1 male and 1 female. This way, 33% of the women applicants
get hired compared to only 20% of the male applicants.

In Division 2, there are 15 openings, with 20 male and 3 female
applicants. They hire 2 women and 13 men. This way, 67% of the
women applicants get hired compared to 65% of male applicants.

Who could argue with that?

A week later, Acme gets hit with a sex discrimination suit by one of the
women that did not get hired because overall, 56% of the male applicants
(14 of 25) got hired compared to 50% of the female applicants (3 of 6).
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From the 2004
New York State
Statistical
Yearbook, 29 th
Edition
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From the 2004 New York State Statistical Yearbook, 29t Edition
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Exercise: What can we do with these neat tools?
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