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Agenda

What is price optimization?
Spectrum of implementation techniques
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What is price optimization?

Spectrum of techniques that 
combine information on loss 
costs, expenses and 
customer behavior to produce 
a premium tailored to meet a 
particular business target
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ModelModel
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Model office
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New
Rates

Current Rates
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Traditional view of profit

Profit is typically a flat loading of premium
You only make profit on policies you actually sell!
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The pricing process

Rate level adjustments

Expense loadings
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Modeling the cost of claims

Claim
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Demonstration job
Run 10 Model 2 - Third party material, standard risk premium run - Unsmoothed standard risk premium model
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Modeling market rates

Example of competitor analysis
Third party cover

50%45%40%
35%30%

25%
20%

15%
10%

5%
0%

-5%
-10%

-15%
-20%

-25%
-30%

-35%
-40%

-45%

125%
107%

91%
80%

70%
62%

48%
35%

28%

11%

0%
-5%-4%

-17%-19%
-23%

-28%

-40%
-43%

-50%

82%

65%

44%41%
48%

30%31%

18%15%
7%

0%

-9%
-3%

-10%

-18%-20%
-24%

-28%
-31%

-39%

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Vehicle group

Lo
g 

of
 m

ul
tip

lie
r

0

5000

10000

15000

20000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

E
xp

os
ur

e 
(y

ea
rs

)

Current tarif f Approx 95% confidence interval Third cheapest market quote Smoothed estimate
P value = 0.0%
Rank 9/11

Competitor
Model

CompetitorCompetitor
Model



Copyright © Watson Wyatt Worldwide. All rights reserved.
Copyright © Watson Wyatt Worldwide. All rights reserved. 

9

Expenses

Analysis behind expense loadings often rather cruder 
than that behind claims

Could be based on simple expense analysis or can 
be modeled in a range of ways

– simple % loading
– mix of %, per policy, per claim loads
– multivariate loadings via GLM

Expenses
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Impact analysis
Example job

Age of driver
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The ratemaking process

Rate level adjustments

Expense loadings
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Claims

Vehicle age
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Retention modeling -
measurable factors

 Who are your customers?
– age of policyholder
– claims history
– product features
– other rating factors
– endorsement activity
– lifestyle factors

 How do you connect?
– tenure
– distribution channel
– payment method
– affinity membership
– other products held

What have you done to 
them?

– proposed rate change
– last year's rate change
– cumulative rate changes
– communications
– claims service

What have others done to 
them?

– competitors' premium
– competitors' marketing
– product differentiation

Lapse model New business
model

New business
model
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Age of policyholder
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Example retention 
elasticity curve

Example retention analysis
Run 2 Model 1 - Final model - Retention model
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Example retention 
elasticity curve

Retention analysis
Run 4 Model 2 - Interactions - Retention model
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The pricing process

Rate level adjustments

Expense loadings

Lapse/take-up
Model

Current Rates
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Competitor
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CompareModel
Risk
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/ optimization
Model office
/ optimization
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What is price optimization?

Range of techniques that 
combine information on loss 
costs, expenses and 
customer behavior to produce 
a premium tailored to meet a 
particular business target
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ModelModel
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Value or profit?

One year profit is not necessarily the right measure 
of customer value

Renewing customers:
– have lower expenses
– may be more tolerant of higher premiums
– represent a cross selling opportunity

Can take a wider view
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Price optimization

Replace flat profit load with variable profit load
Variable load reflects:

– retention behavior
– likelihood of cross selling
– global volume targets
– etc.

Results depend on business targets as much as on 
the data
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Alternate assumptions
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Price optimization model

Construct a "model office" taking all known effects 
into consideration

Decide on:
– global targets (e.g. minimum volume)
– per policy constraints (e.g. minimum per policy profit)

Perform optimization to determine key parameters
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Practical application
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Practical application
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Targets and constraints

Targets are global, for example:
– Maximize profit subject to minimum volume
– Maximize volume subject to minimum profit

Constraints are at policy level, for example:
– Minimum decrease in premium 
– Maximum increase in premium (function of number of 

claims?)
– Minimum profit (>0?)
– Minimum $ premium
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Profit definition

Basic measure: Premium – Claims – Expenses
Can also include:

– multiple products
– cross selling
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Agenda

What is price optimization?
Spectrum of implementation techniques
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Price optimization
Spectrum of possibilities

Change one or 
two parameters 
- eg base rate

Change a few 
parameters by 

scenario testing

One or multi-year 
optimization, backfitting
results to desired rating 

structure
Precalculated 

individually optimized 
premiums used at point 

of sale

Dynamic point of 
sale individual 
optimization

Scenario tests 
(based on projection at 
individual policy level)

Individual policy 
optimization methods

Simple Complex
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Price optimization
Spectrum of possibilities

Simple Complex
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Price optimization
Spectrum of possibilities

Change a few 
parameters by 

scenario testing

Simple Complex
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Price optimization
Spectrum of possibilities

One year or multi-year 
optimization, backfitting results to 

desired rating structure

Simple Complex

Exposure
Age of driver

Gender
Marital status

Territory
Credit score

Earned Prem
ium

# claim
s BI

Incurred losses BI
# claim

s PD
Incurred losses PD

1 1.00 22 M S 12 178 0 - 0 -
2 0.65 39 F D 2 569 0 - 1 650
3 0.35 39 F D 4 569 0 - 0 -
4 1.00 58 F M 6 715 0 - 0 -
5 0.66 47 M M 19 202 1 16,138 0 -
6 1.00 35 M M 32 550 0 - 0 -
7 1.00 46 M S 17 420 0 - 0 -
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815
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Optimal premium
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Price optimization
Spectrum of possibilities

One year or multi-year 
optimization, backfitting results to 

desired rating structure

Simple Complex
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Price optimization
Spectrum of possibilities

Precalculated 
individually optimized 

premiums used at point 
of sale

Simple Complex
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Price optimization
Spectrum of possibilities

Dynamic point of 
sale individual 
optimization

Simple Complex

 Premiums determined at point of 
sale via real time optimization 
algorithm

 Inputs can include current market 
conditions and frequently updated 
elasticity assumptions

 Identical customers can get 
different premiums
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Garbage in, garbage out

Assumptions, targets and constraints drive the 
answer

Optimization process will ruthlessly exploit every 
error

Important to:
– sensitivity test assumptions
– monitor actual and expected experience
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