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Integrating Telematics 
Into Rating Plans

CAS Ratemaking and Product Management (RPM) Seminar
March 31st – April 1st, 2014

CAS Antitrust Notice

• The Casualty Actuarial Society is committed to adhering strictly to the
letter and spirit of the antitrust laws. Seminars conducted under the
auspices of the CAS are designed solely to provide a forum for the
expression of various points of view on topics described in the
programs or agendas for such meetings.

• Under no circumstances shall CAS seminars be used as a means for
competing companies or firms to reach any understanding –
expressed or implied – that restricts competition or in any way impairs
the ability of members to exercise independent business judgment
regarding matters affecting competition.

• It is the responsibility of all seminar participants to be aware of
antitrust regulations, to prevent any written or verbal discussions that
appear to violate these laws, and to adhere in every respect to the
CAS antitrust compliance policy.

Project Greenlight
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Telematics Enablement
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Reports

Sources: http://www.clf.org/wp-content/uploads/2010/12/CLF-PAYD-Study_November-2010.pdf ; http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3256762/
http://www.imobilitysupport.eu/library/imobility-forum/governance/ecall-implementation-platform/related-studies/1177-ecall-tlmtq-rescue-road-safety/file
http://analysis.telematicsupdate.com/fleet-and-asset-management/managing-driver-behavior-fleet-telematics
http://www.aviva.co.uk/media-centre/story/2840/norwich-union-launches-innovative-pay-as-you-drive/; 2007 Sensomatix study of North American fleet
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Break-Even Concept

“Break-even” 
combined ratio 
improvement

Costs directly attributable to UBI

Premium collected under UBI

Hypothetical example #1
•Single-device UBI program
•$100 hardware cost
•$5 monthly wireless
•3-year service life (return period)
•$800 annual premium before UBI
•10% UBI discount

$100 + (3 x 12 x $5) + ($800 x 3 x 10%)

$800 x 3
= = 22%

Device Rotations

“Break-even” 
combined ratio 
improvement

Costs directly attributable to UBI

Premium collected under UBI

Hypothetical example #2
•Same facts as previous example
•Rotate device to new vehicle every six months
•Discount period of three years
•Total of six vehicles outfitted
•Average program enrollment = 1.75 years

$100 + (3 x 12 x $5) + ($800 x 1.75 x 6 x 10%)

$800 x 1.75 x 6
= = 13.3%
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Teaching Effect

Safety 
scoring 
quantile

Time period of observation

Source: participating carrier data

There’s Some There Here

Date
Time (UTC)

Latitude
Longitude

Speed (MPH)
Driver Side Seatbelt

Perform. (RPM)
Engine Temp (°F)

Trip Mileage
Trip Time

Trip Fuel (Gallons)
Accel. Events

2013 /01 /28
07:05:45.65

40° 43’ 39.7914”
-74° 2’ 5.2506”

44 �/ 41 �
Engaged

2250 � / 2100 �
221 °

21.115
00:32:29.08

1.105
1

Outside Temp. (°F)
Cloud Cover
Precipitation
Visibility (Miles)
Wind Speed (MPH)

Road Type
Elevation (> Sea Level)
Posted Limit (MPH)
Ambient Speed (MPH)
# Bars w/in 5 Miles

Event #1 Start
Event #1 Duration
Event #1 Type
Event #1 Max g-force

31°
Partial
Drizzle
10
5

Local
20’
35
44
76*

07:05:43.22
00:00:00.57
Braking
0.632

Drill Down or Aggregate Up
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Data Considerations

•Granularity

•Credibility

•Homogeneity

•Salability

•Analytics

•Alternatives
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Some Overlap

Driver Age
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Source: ISO Fleet Data
Q/E September 30, 2012
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Vehicle Age

Source: ISO Fleet Data
Q/E September 30, 2012
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Tempered Effect
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Collision Loss Cost of “Drive Through” Micro-Territory

B
ra
k
in
g
 I
n
c
id
e
n
ts
 p
e
r 
H
o
u
r

• Moderate (>= 0.5 g-force)
• Harsh (>= 1.0 g-force)

C
o
llis

io
n
 L
o
s
s
 C
o
s
t (R

e
fe
re
n
c
e
)

Source: ISO Fleet Data
Q/E September 30, 2012

Correlations

Variable 1

1 Mileage 1.0 2

2 Average Speed 0.3 1.0 3

3 Moderate Braking -0.2 -0.3 1.0 4

4 Severe Braking 0.0 -0.1 0.5 1.0 5

5 Vehicle Age 0.3 0.2 -0.1 -0.1 1.0

Example Correlation Matrix

Source: ISO Fleet Data
Q/E September 30, 2012

Give Me A Brake

0.41 – 0.50 g-force

Harsh Braking
Incidents

0.51 – 0.75 g-force

0.76 – 1.00 g-force

1.01 – 1.50 g-force

1.51 – 2.00 g-force

> 2.00 g-force

Per 100 

Miles

Per Hour 

Driving

Local Roads

Arterial Roads

Major Roads

No Precipitation

Light Rain

Heavy Rain

Sleet / Snow

<= 30 MPH

31 – 55 MPH

> 55 MPH
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Dimension Reduction

Principal Component Eigenvalue Proportion

Braking1 14.4672 49.47%

Braking2 7.1031 24.29%

Braking3 3.2054 10.96%

Braking4 1.4161 4.84%

Variable Braking1 Braking2 Braking3 Braking4

Brake_05h_rLocal 0.061 0.003 0.371 -0.081

Brake_10h_wRain 0.072 -0.027 0.014 0.256

Brake_20h_sHiSpd 0.231 0.083 -0.052 0.043

Brake_08h_sLoSpd -0.187 0.145 0.008 -0.025

Brake_15h_agg -0.035 0.085 0.021 0.038

Note: Results displayed are hypothetical.

Variable Interactions
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Source: ISO Fleet Data
Q/E September 30, 2012
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Model the Effects

/* hypothetical SAS to implement telematics-sourced 
rating variables on top of existing rating plan */

Proc GenMod Data=MyLib.UbiBook;

class avspd_range;

p=1.8;

y=_resp_; a=_mean_; variance var=a**p;

deviance d= … ; /* <- insert messy formula here */

model pure_prem =   braking1     braking2     braking3       /* from PCA */

avspd_range * pct_gtlim left_05h    pct_peak pct_early

/ link=log     scale=d    offset= ln_presPrem type3;

output   out=MyLib.UbiBook_scored pred=ubi_prem;

Run;
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Type 1

Sub Type 1.a Sub Type 1.b

Location 1.b.a Location 1.b.b Location 1.b.c

Geography 2 Geography 3 Geography 4

Timing b Timing c Timing d Timing e

Etc.

Event

Severity Level 2 Severity Level 3 Severity Level 4

Type 2 Type 3 Type 4

Sub Type 1.c Sub Type 1.d

Geography 1

Timing a

Severity Level 1

Anatomy of a DDV

UBI shows unique lift beyond traditional proxies
Performance improvement by orders of magnitude
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Score Decile Range

Separation of Risks by Decile Using Safety Scoring™

Actual loss ratio is 20% of 
the average

Actual loss ratio is 225% of 
the average

“smoothed” curve

Note: Validation performed on "out-of-time" holdout  telematics data set from development partner data.
Fifth data point represents smoothed average to correct for outlier experience (as shown by dotted line).

Post-Implementation

Metrics

• Loss Ratio

• Retention

• Behavioral Improvement

• Growth Rate

Challenges

• Lack of Data

• Long Term Return Period

• Volatility

• Hawthorne Effect

Im
a
g
e
 C
re
d
it
: 
S
h
u
tt
e
rs
to
c
k
®
 /
 O
le
g
 L
iu
b
im
ts
e
v



3/17/2014

8

Questions and comments

22

No part of this presentation may be copied or
redistributed without the prior written consent of
ISO. This material was used exclusively as an
exhibit to an oral presentation. It may not be, nor
should it be relied upon as reflecting, a complete
record of the discussion.

Contact jweiss@iso.com or 201.469.2216.

www.verisk.com/telematics


