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General concepts and introduction
What we do?

How we do it?

« Methods

 Data

= Results

= Scenarios / Impact
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= Pay-As-You-Drive (PAYD) automobile insurance is a policy
agreement tied to vehicle driven distance.

= Pay-How-You-Drive (PHYD) considers driving patterns.

= Telemetry provides the insurer with detailed information on the use of
the vehicle and the premium is calculated based on usage. Usage-
Based-Insurance (UBI).

= There is strong evidence that information on mileage and driving
habits improves the prediction of the number of claims.

= The initial question was: Can telematics information improve motor
insurance pricing?
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= The use of advanced driver assistance systems (ADAS) and the
transition towards semi-autonomous vehicles are expected to
contribute to a lower frequency of motor accidents.

= This is going to have a significant impact for the automobile
insurance industry, as rating methods must be revised to ensure
that risks are correctly measured.

= We analyze telematics information and usage-based insurance

research to identify the effect of driving patterns on the risk of
accident.
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= A starting point for addressing risk quantification and safety for
vehicles than can control speed.

= We estimate the effect of excess speed on the risk of accidents with a
real telematics data set.

o

= We show scenarios for a reduction of speed limit violations and
the consequent decrease in the expected number of accident
claims.
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Let N be the total number of insureds and K the total number of
telematics variables, then the predictive model for the
expected frequency of claims per period for insured/ = 1,..,
N, which we denote as 4;, can be formulated as:

K
A; = exp (,30 + ,Bkln(xki))
k=1

where B, is the intercept, x; is the telematics/traditional rating
factor variable x, for individual /, and B, is the corresponding
associated parameter.
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= 9,614 young drivers with a pay-how-you-drive (PHYD) policy in
force during the entire year 2011 in a Spanish insurer.

Distance traveled during the year measured in kilometers
% of kilometers traveled at speeds above the limit
% of kilometers traveled on urban roads

m Age of the driver

claims Number of “at fault” accident claims during the year

% 4 - 8 June 2018, www.ica2018.org




Data description

Standard
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75%
percentile

km 13,063.71  7,715.80
speed (%) 9.14 8.76
urban (%) 26.29 14.18
age 24.78 2.82
claims 0.10 0.32

0.69
0.00
0.00
18.11
0

7,529.65
3.12
15.60
22.66

0

11,697.82
6.14
23.39
24.63

0

17,337.18 57,756.98

12.28 64.12
34.32 100.00
26.88 35.00

0 3
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Model results

Estimation results for a Poisson regression model:
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Parameter Standard Wald 95% Wald chi square | p-value
error confidence limits

-3.2465

0.3931
0.0653
0.4794
-1.3580

1.1662
0.0593
0.0345
0.0692
0.2827

-5.5322
0.2768
-0.0023
0.3438
-1.9120

-0.9608 7.75
0.5093 43.94
0.1328 3.98
0.6150 48.02
-0.8040 23.08

0.0054
<.0001
0.0584
<.0001
<.0001

—
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Expected claims vs. Urban (%) and vs. Age
i 3ERLIN 2018
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Telematics information as complement/substitute ?,'i:-i-l

of traditional risk factors
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Telematics as a correction. A two-step procedure:

= Step 1: Let ¥; be the frequency estimate obtained as a function of
the classical explanatory covariates x; = (x;q, ..., Xjx)

= Step 2: Let ?iUBI be the prediction from usage base insurance
information z; = (z;4, ..., z;;). Then, let us specify

E[Y;""2, V] = Viexp(no +m12i1 + -+ + M Zix)

= The parameter estimates can now be obtained using Y; as an ofset.
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Summary of results mﬁ}"l
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Takeaways:

« The expected number of claims at fault increases with the
distance travelled, but the increase is not proportional.

- Driving above the speed limits and extensive urban
driving also increase the expected number of claims.

« The expected number of claims decreases with age,
even when controlling for the other covariates.
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Scenarios AL LEE
Expected number of claims per 1,000 drivers BERLIN 2018
Lol - At the average level of

98.99 speed limit violation (9%)
103.57 the expected number of
109.95 claims at fault per 1,000
112.39 drivers is 114,

114.25 - A complete elimination of
115.04 the violations, would lead to
116.42 63 claims per 1,000 drivers.
118.13 - Therefore, the initial level is
119.10 |(;encleulcﬂi:|c‘|c by approximately
120.37 '

!
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Impact of changes in speed control mﬁ}“;
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. Relative change in expected number of claims per 1,000 drivers
due to a change in the level of speed violation:

Before 0% 1% 2% 5% 7% 9% 10% 12% 15% 17% 20%
0% 0 35.94 40.52 4690 4935 51.21 5199 53.37 55.08 56.05 57.32
1% -35.94 0 4.58 1096  13.40 15.26 16.05 1743 19.14 20.11 2138
2% -40.52 -4.58 0 6.38 8.82 10.68 11.47 12.85 1456 1553 16.80
5% -46.90 -10.96 -6.38 0 2.44 4.30 5.09 6.47 8.18 9.14 10.42
7% -49.35 -1341 -8.82 -2.44 0 1.86 2.65 4.02 5.73 6.70 7.97
9% -51.21  -15.26  -10.68 -4.30 -1.86 0 0.79 2.17 3.87 4.84 6.11
10% -51.99 -16.05 -11.47 -5.09 -2.65 -0.79 0 1.38 3.09 4.05 5.33
12% -53.37 -17.43  -12.85 -6.47 -4.02 -2.17 -1.38 0 1.71 2.68 3.95
15% -55.08 -19.14  -14.56 -8.18 -5.73 -3.87 -3.09 -1.71 0 0.97 2.24
17% -56.05 -20.11  -15.53 -9.14 -6.70 -4.84 -4.05 -2.68 -0.97 0 1.27

20% -57.32  -21.38 -16.80 -10.42 -7.97 -6.11 -5.33 -3.95 -2.24 -1.27 0
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Impact on motor insurance m-agi}'!g
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. Percentage of variation in the price of insurance due to a change in
the level of speed violation. we assume 80% is pure premium.

I

0% 1% 2% 5% 7% 9%  10%  12%  15%  17%  20%
0%  456% 51.4% 59.5% 62.6% 650% 66.0% 67.7% 69.9% 71.1% 72.7%
29.1% 0% 3.7% 89% 10.8% 123% 13.0% 14.1% 155% 16.2% 17.2%
313% -35% 0%  49% 68% 82% 89% 9.9% 112% 12.0% 13.0%
-341% -8.0% -46% 0%  18% 3.1% 37% 47% 59% 66% 7.6%
-35.1%  -9.5%  -63% -1.7% 0%  13% 1.9% 29% 41% 48%  57%
-35.9% -10.7% | -7.5% -3.0% -13% 0%  05% 15% 27% 3.4% 4.3%
-36.1% -11.2%  -8.0% -3.5% -1.8% -05% 0%  10% 2.1% 28%  3.7%
-36.7% -12.0% -8.8% -4.4% -2.8% -15% -09% 0%  12% 18%  2.7%
-37.3% -13.0% -9.9% -55% -3.9% -2.6% -2.1% -11% 0%  0.7%  1.5%
-37.6% -13.5% -10.4% -6.1% -45% -32% -27% -18% -06% 0%  0.8%
-38.1%  -14.2% -112% -6.9% -53% -41% -35% -2.6% -15% -08% 0%

4 — 8 June 2018, www.ica2018.org




_'J']
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= Spain 2017:

26.5 million drivers
1,200 fatalities
4,837 severely injured

In 2016 (last available data): 102,362 accidents with victims
(injured), nonurban 36,721, urban 65,641.
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= Assume that all vehicles were equipped with automated
speed control devices (excess speed 0%):

« the total number of fatal victims would be reduced by 28.6
deaths per one million drivers.

« the number of accidents with victims (bodily injuries and/or

death) would be reduced by 1.66 accidents per 1,000
drivers.
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= Spain 2017 (impact of 0% speed):
26.5 million drivers
1,200 fatalities
28.6*%26.5= 742 fatalities saved
(62% reduction)
4,837 severely injured using the same proportion->
2,991 severely injured saved
102,362 accidents with victims
43,990 accidents with victims avoided
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= The past is modelling number of claims and severity and the future is
scoring the driver based also on detailed information (breaks, abrupt
accelerations, traffic environment and driving style).

= Telematics makes real time dynamic pricing possible.

= With our proposal, daily estimates of usage correct the insurance

premium and work effectively as a modern version of experience
rating.
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= "Time and distance to first accident and driving patterns of young
drivers with pay-as-you-drive insurance", Accident Analysis and
Prevention 73, 125-131 (2014)

= "Telematics and gender discrimination: some usage-based evidence
on whether men's risk of accident differs from women's", Risks,
2016, 4, 10 (2016)

= "Using GPS data to analyse the distance travelled to the first accident
at fault in pay-as-you drive insurance", Transportation Research
Part C 68 (2016) 160-167 (2016)
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Contact details:

Montserrat Guillen

address: Av. Diagonal 690

08034 Barcelona

phone: +34 93 403 70 39

mail: mguillen@ub.edu
http://www.ub.edu/riskcenter/guillen/
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