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Background

* In the later half of 2013, auto insurance property damage and
collision frequency noticeably increased.

* In response, the SOA, CAS, and PCl joined together to analyze
these trends.
* These reports are the culmination of that effort.



| oss cost drivers

* We analyzed the frequency and severity of each of the major
auto insurance coverages for each state (excluding D.C. and
Hawaii)

 Bodily Injury (BI)

* Property Damage (PD)
 Personal Injury Protection (PIP)
« Comprehensive (Comp)
 Collision (Coll)



Explanatory Variables

We examined the impact of the following variables:

« UrbanVMTPercent: Percent of the vehicle
miles traveled (VMT) in an urban area.

» LawyersPer1MillionCapita: Number of
lawyers in the state per 1 million people.

« UrbanAvgCommuteTime: Average
commute time in minutes for people in
urban areas.

* RuralAvgCommuteTime: Average
commute time in minutes for people in
rural areas.

* MobileBroadbandPercent: Percent of
Bopulatlon with access to mobile
roadband

* InterstateGood: Percent of interstate
miles rated as good

DriversUnder20Percent: Percent of
drivers under age 20

DriversOver75Percent: Percent of drivers
over age 75

CommutePrivateVehiclePercent: Percent
of people who commute by private vehicle

AverageQuarterlyPrecipitation: Average
quarterly precipitation in inches.

« BLSUnemployment: Unemployment rate

from Bureau of Labor Statistics (BLS)



Explanatory Variables (continued)

We examined the impact of the following variables:

UrbanVMTperLane: Urban vehicle » GasPricevsWage: Average %as price in
miles traveled per urban lane mile. dollars divided by average hourly wage
RuralVMTperLane: Rural vehicle miles in dollars. :

traveled per rural lane mile. » TortSystem: No-fault, optional no-
CapitalOutlayperVMT: Total : fz;}ult, ot . .
transportation dollars spent on capital * LicensedDrivers: Number of licensed
projects, per vehicle miles travelled. drivers in the state.
MaintenanceExpensesperVMT: Total < LaneMilesTotal: Total number of lane
transportation dollars spent on miles in the state.

maintenance expenses, per VMI.

o * DriversperLaneMile:
PolicingExpensesperVMT: Total LicensedDrivers/LaneMilesTotal
transportation dollars spent on policing

expenses, per VMT.

DUIs: Total DUIs per driver



Irends

« Unfortunately, most of the economic data has a significant
time lag.

* By the time the reports were mostly completed we had
economic data through 2015.

* To get an idea of more recent trends (usually about a lag of
1.5 quarters), we also modeled the data directly without any
covariates.



Full Reports and Podcast

* This presentation will only touch on a few findings from the reports.
* The full reports and code for the trends report are available online:

https://www.casact.org/press/index.cfm?fa=viewArticle&articlelD=4174

https://www.soa.org/research-reports/2018/auto-loss-cost-trends/

* Or Google: Auto Loss Costs



godily Injury Liability

* |f you are at fault in an accident, this
coverage pays for costs related to the
medical expenses of others involved.

e Quoted in the form $25,000/$50,000
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Personal Injury Protection

PIP insurance is required in states with no-fault insurance laws.

PIP insurance pays for your medical bills, lost wages, etc. if you are injured in an accident,
regardless of who was at fault.

Average PIP frequency Average PIP severity
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Gollision

» Congestion is positively related to collision frequency
* Collision frequency has a strong seasonal pattern

* Collision severity is largely driven by economic factors
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Collision Frequency

* We sorted the states by collision
frequency and then divided

i . . Drivers per Urban Commute Unemployment
them ]nto qU]nt]leS. Lane Mile Time (Minutes) (Percent)
* Congestion variables appear to > o
be positively related to collision ¥ ‘ . ‘ | | ‘ ‘ ‘ |
frequency. o ] : - ‘
* Unemployment has a strong
annual trend, W.ith l.ittle 2012 2013 m 2014 m2015 2012 2013 m 2014 m 2015 2012 2013 m 2014 m 2015

apparent relationship to
collision frequency.



Collision Frequency

» After account for other o
variables, commute time gom L e e 2

variables and drivers per lane %
mi .e 1ave pOSitive trends With _1?eran_A5verageOCommut5eTime|1(c))th. | _1cl)RuraIA_\5/g.Com(r)nuteTinsﬁe|oth::s
collision frequency

« Urban VMT became slightly
negatively related, through
the relationship is not terribly
strong
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Connecticut Drivers Per Lane Mile

Drivers Per Lane Mile
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Collision Severity

* Most variables found to be
important relate to the
wealth of an area

Commute Private Vehicle %
Rural VMT per Lane

Gas Price vs Wage

Lawyers Per 1 Million Capita
Average Miles per Driver
Maintenance Expenses per VMT
Drivers Over 75 %

Capital Outlay per VMT
Urban VMT %

On-Level Mileage Adjustment
Licensed Drivers

Lane Miles Total

Rural VMT %

Interstate Good

Average Quarterly Precipitation
Policing Expenses per VMT
Rural Avg. Commute Time
Urban VMT per Lane

Drivers Under 20 %

Drivers per Lane Mile

Mobile Broadband %
Interstate Mediocre/Bad
DUIs

Urban Avg. Commute Time

Variable Importance

Weak <

> Strong



Collision Severity

* Plot of percentages by
collision by quintiles did
not reveal a trend

* Percentage of commuters
with private vehicles may
largely be a surrogate,
identifying NY
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Collision Severity

* Collision severity increases
as rural vehicle miles
traveled per lane decreases

Rural VMT Per Lane
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Property Damage

« Congestion is positively related to property damage
frequency

* Property damage frequency analysis excludes Michigan
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Property Damage Frequency

Variable Importance

Drivers per Lane Mile

» Congestion variables were

Urban VMT %

found to be some of the

Rural Avg Commute Time

= = 5 L Per 1 Million Capi
most useful in predicting i
Average Miles per Driver

property damage claim

Lane Miles Total

frequenc
q y Licensed Drivers
Percent of Drivers Under 20

Commute Private Vehicle %

Average Quarterly Precipitation

Percent Drivers Over 75

Interstate Mediocre/Bad

Policing Expenses per VMT

Interstate Good

Gas Price vs Wage

Maintenance Expenses per VMT

Capital Outlay per VMT

BLS Unemployment

Fault

PIP

System

Mobile Broadband %

Weak <--------memeee- >Strong



Property Damage Frequency

* Drivers per Lane Mile and
Urban VMT have strong
positive relationships with
property damage frequency

* These together tell us that
road congestion is a main
driver of property damage
frequency
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Property Damage Frequency

* Rural average commute
time has a positive S
relationship with property
damage frequency s

* Interestingly, urban
commute time had no 10
effect ,
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Property Damage Frequency

0.015

* Property damage frequency
appears to be positively
related to the number of
lawyers per 1 million
capita.
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Property Damage Severity

* Property damage severity
appears to be negatively
related to the ratio of gas
price to wage.

 But that is actually driven
by the inflationary trend in
PD severity and the
decreasing trend in the
ratio of gas price to wage.

PD Severity | Others
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Lomprehensive
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Hutline

« Comprehensive claim frequency
» Quarterly average precipitation
* Hail
* Windshield replacement
« Comprehensive claim severity
» Average miles per driver

 Drivers per lane mile
 Natural disasters

 Relationship between frequency and severity
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Comprehensive Frequency | Others

Precipitation Effect

Comprehensive Frequency Added-Variable Plot
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With varying conditions, 8 states
mandate zero-deductible
windshield replacement:

Windshield Replacement y

Arzona!
Connecticut
Florida
Kentucky
Massachusetts
Minnesota
New York
South Carolina

0.25

0.2

0.15

0.1

0.05

0

EPTEES
F — ,.-«‘i'-'} - ‘
Comprehensive Frequency Time Series

90\7]‘)% e e e A N I e
o) 23 % )

Arizona Windshield States Other States



1
165000




Average Comprehensive Severity

" .
.':.. ¥ x

2375.512
’

558.7428

A







Comprehensive Severity | Others

Average Miles per Driver

Comprehensive Severity Added-Variable Plot Average Miles per Driver Quintile Plot
2500 18000
2000 16000
@ 14000
1500 Z
0O 12000
o
1000 % 10000
9
§ 8000
500 Q
20 6000
o
0 5: 4000
500 2000
0
-1000 1 2 3 4 5
1500 -1000  -500 0 500 1000 1500 2000 2500 3000 Comprehensive Severity Quintile

Drivers per Lane Mile 2012 m2013 mW2014 2015



i'ﬂ‘_ “a o
= &%, o



Uther Potential Drivers

* Other natural disasters
e Hurricanes
* Flooding
« Earthquakes

* Theft
* Wildlife accidents






Summary

« Comprehensive frequency
* Quarterly precipitation has negative effect
 Hail
« Zero-deductible windshield replacement
« Arizona is an extreme case

« Comprehensive severity
 Drivers per lane mile
« Average miles per driver

« Natural disasters
« Tornadoes
* Floods, hurricanes, and others

nd severity are negatively correlated




Irends

* Analyze how auto insurance trends change over time
* |dentify extreme values in Q4-2017

* |dentify possible reasons for changes

 Looking ahead
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Forecasts from ARIMA(1,0,0)(0,1,0)[4]
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Bodily Injury Severity
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Number of people who drowned by falling into a pool
correlates with

Films Nicolas Cage appeared in

Correlation: 66.6% (r=0.666004)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
140 drownings

120 drownings 4 films

ageD sejoydIN

100 drownings 2 films

Swimming pool drownings

80 drownings
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-®- Nicholas Cage -¢ Swimming pool drownings

tylervigen.com




Thank You

e Questions?
« Comments?
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