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“Machine learning is a subfield of artificial intelligence that -ean|n Mar Ilns

allows computer systems to automatically improve their
performance based on experience, without being explicitly
programmed.

It involves learning algorithms that can extract insights and
make predictions or decisions from data inputs.”
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Penalized regression (Sj8I{tZ- ERI{EE]F)
e

GLMs
- FHHE f(x) = g 1(X.p)
o B (HEXKEEN L(B|X,y) ZE/IMETRLSCERENS (X SHEAZEHOERAIE, v BMZEOERE)

Penalized regression (SiRl{3&-EREEINE)
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Penalized Regression (EijBI{tZ-1EEIE
M
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Penalized Regression (SiBI{3& - 1ERI{E[E])F)

GLM Lasso Ridge
f(x) = g'(X.8) 1BU B (FARZHR/IMEIBISTRE  LBIX,y) +Alzilﬂi| + Azziﬂf

Elastic Net
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Penalized Regression (SiBI{3& - 1ERI{E[E])F)

GLM Lasso Ridge
f(x) = g'(X.8) 1BU B (FARZHR/IMEIBISTRE  LBIX,y) +Alzilﬂil + Azziﬂf
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Penalized regression (Sig{t&-1ERI{EE]R)
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Penalized regression (Sigl{4Z-1

Predictive power
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Interpretation
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Implementation
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Decision Trees (RIEAK)

=
== ==

Group
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Decision Trees (RIEAK)
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Group
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A simple Tree example (BafERARDH)

Tree results
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A simple Tree example (Bt ARDA)

Tree results
1.40 Y N
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A simple Tree example (BafLaARDH)

Tree results
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A simple Tree example (
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Tree (splits=1)

Tree results
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Decision trees (GREA)

Predictive power
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Implementation
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Gradient Boosting Machines (AEJ—X71>%)
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Gradient Boosted Machine or “GBM”

A tree
fi(x)

s

—
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A simple GBM example (>7)L2GBMOH)

GBM results at iteration 0
1.2

# factors = 1

Interaction depth = 1
Learning rate = 10%
Bag fraction = 100%
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A simple GBM example (>7)L2GBMDH)
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Model trained on current residuals

EFILED (DEIRD) KE

Underlying trend

27



A simple GBM example (>7)L2GBMDH)
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GBM results at iteration 0
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Model trained on current residuals
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Incremental model update
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 1
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WREOKE

Underlying trend
ES

Current fitted values

WREOETIVCHIFBIE

29



= J

A simple GBM example (>7)L2GBMDH)

GBM results at iteration 1
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 1
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Model trained on current residuals
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 2
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 3

12 A?f:%+)\ +)\-E:‘g}_";

0.8

0.6

0.4

0.2

Current fitted values

== == Current residuals Model trained on current residuals Incremental model update

WREOKE T EORE ETINOTYIT—ME ES RIEOET MBI BME

Underlying trend

wtwco.com
© 2023 WTW. Proprietary and confidential. For WTW and WTW client use only.

33



A simple GBM example (>7)L2GBMDH)

GBM results at iteration 4
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 5
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 6
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A simple GBM example (> TIRGBMDH)

GBM results at iteration 7
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 8
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 9
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A simple GBM example (>7)L2GBMDH)
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GBM results at iteration 10
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 20
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 30
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 40
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A simple GBM example (>7)L2GBMDAI)

GBM results at iteration 50
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A simple GBM example (>7)L2GBMDH)
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GBM results at iteration 100
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 200
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A simple GBM example (>7)L2GBMDH)

GBM results at iteration 300
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A simple GBM example (>7)L2GBMDAI)

GBM results at iteration 1,000
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Partial dependency plots (BBDKTEX)

Partial Dependency Plot - Age of Main Driver
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Model Analysis
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