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@ Anti-Trust Notice

+ The Casualty Actuarial Society is committed to adhering strictly to the
letter and spirit of the antitrust laws. Seminars conducted under the
auspices ofthe CAS are designedsolelyto provide a forum for the
expression of various points of view on topics describedin 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 membersto 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 respectto the

CAS antitrust compliance policy.
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In Our Daily Lives, we Increasingly Leave Behind Digital Footprints
About:
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We are only beginning to grasp the scientific, business administration and public
policy implications of our digital footprints.
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Internet of Things (loT) — An Explosion of Data

“The Internet of Things is
defined as a way for devices
that are connected to the
Internet to communicate and _ " Jim Marous
share information with other - A\ Co-Publisher of The
‘smart’ devices in real time. In ' N\ Financial Brand and the

context, these sensors would BV g Digital Banking Report

E8abe al

leverage the capabilities of big R
data, analytics and even -
artificial intelligence to
anticipate needs, solve
problems and improve
efficiency.”

The people and businesses we insure... homes, automobiles,
manufacturing plants, products and more are all connected to the
internet, and that connection grows every single day as device
makers continue to innovate.
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What is The Internet of Things

Technology

Definition

Examples

Sensors

Networks

Standards

Augmented
intelligence

Augmented
behavior

A device that generates
an electronic signal from
a physical condition or
event

A mechanism for
communicating an
electronic signal

Commonly accepted
prohibitions or
prescriptions for action

Analytical tools that
improve the ability to
describe, predict, and
exploit relationships
among phenomena

Technologies and
techniques that improve
compliance with
prescribed action

The cost of an accelerometer has fallen to 40 cents from $2 in 2006.2
Similar trends have made other types of sensors small, inexpensive,
and robust enough to create information from everything from fetal
heartbeats via conductive fabric in the mother's clothing to jet engines
roaring at 35,000 feet.?

Wireless networking technologies can deliver bandwidths of 300
megabits per second (Mbps) to 1 gigabit per second (Gbps) with near-
ubiquitous coverage.*

Technical standards enable processing of data and allow for
interoperability of aggregated data sets. In the near future, we could
see mandates from industry consortia and/or standards bodies related
to technical and regulatory loT standards.

Petabyte-sized (10'® bytes, or 1,000 terabytes) databases can now be
searched and analyzed, even when populated with unstructured (for
example, text or video) data sets.* Software that learns might substitute
for human analysis and judgment in a few situations.

Machine-to-machine interfaces are removing reliably fallible human
intervention into otherwise optimized processes. Insights into
human cognitive biases are making prescriptions for action based on
augmented intelligence more effective and reliable.®

Source: Deloitte analysis.

Source: http://dupress.com/articles/iot-primer-iot-technologies-applications/

Graphic: Deloitte University Press | DUPress.com
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Figure 4. Types of sensors with representative examples

Sensor types Sensor description Examples
Position A position sensor measures the position of an objact; the pasition messurement Potertiomeater,
can ba aither in absalute tamms (sbsolute position sensor) or in relative tarms inclinometer, proximity
(displacement sensor). Position sensors can be inear, angular, or miti-asis. sansor

Dcooupancy Owooupancy sensors detect the presence of people and animals in a surveillance Electric eye, RADAR

and motion area, while motion sensors detect movement of people and objects. The difference
betwean the two is that cooupancy sensors will generate a signal even when a
person is stationary, while 3 motion sensor will not.

Veloctty and Velooty (spead of motion) sensars may be Bnaar or angular, indicating haw fast Acceleromater, gyroscope

acceleration an object mowves along a straight ine or how fast it rotates. Acceleration sensors

maasure changes in velodty.

Force Force sensors detact whether 3 physical force is appled and whethar the magnitude  Force gauge, viscomater,

of force i beyond a threshold. tactile sansor {touch
sansor

Pressure Pressure sersors are related to force sensors and measure the force applied by Barometer, bourdon

liquids aor gases. Pressure i measurad in terms of foroe per unit area. gauge, piezomater

How Flow sensors detect the rate of fluid fiow. They measure the volurne imass fiow) or  Anemometes, mass fiow

rate (fiow webocity) of fluid that has passed throwgh a system in a given period of sensor, water meter
time.

Acoustic Acoustic sanzars measure sound |evels and corvert that information into digital or©~ Microphone. geophaone,

analog data signals. hydrophane

Humidity Humidity sensors detect humidity (amount of water vapae) in the air or @ mass. Hygrometer, humistor, sail

Humidity levels can be meazured in various ways: absoluts humidity, relative moisture sansar
humidity, mass ratio, and so on.

Light Light sersars datect the presence of light (visible or invisible). Infrared sensar,
photodatectar, flamea
detactor

Radiation Radiation sensors detect rediations in the emviironment. Radiation can be sensed by Geiger—Mller countes,

santillating or ionization detaction. scintillator, newtron
detactor
Temperature  Temperatwe sensors measure the amount of heat or cold that is present ina Thermometer, calorimeter,
system. They can be broadly of two types: contact and non-contact Contact EMpErature gaugs
femperature sensors need to be in physical contact with the object being sensed.
Mon-comtact sensors do not need physical contact, as they measure tempersture
through convection and radiation.

Chamical (hemical sensors measure the concentration of chemicals in a systam. When Breathalyzer, olfactometer,
subjectad toa mix of chemacals, chemical sensars are typically salective for a target  smoke detector
type of chamical (for examgple, a 002 sensor senses only carbon diomde).

Blosensors Binsensors detect variows biological elements such as organisms, tiswes, cells, Blood glucose binsensor,

enzymes, antibodies, and nucleic acids.

pulse oximetry,
elactrocardiograph

sources: lacob Fraden, Handbook of Modern Sensors: Physics, Designs, and Appiications, fourth ediion (Springer: Agril 2010) Gorn

Rakocewic, "Ovardew of sansors for wiraless sansor networks,” fernet journals, 2004,
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The Smart Car

Backup sensors
Forward-collision warning
Backup cameras

Lane departure warning
systems

Blind spot warning
Automatic braking

ABS

Electronic stability control
Front air bags

Side air bags

Night vision

Adaptive cruise control
Adaptive head lights
Automatic braking
Automated parking
Automated collision
notification

Tire pressure monitoring
Traction control systems
Intelligent maintenance
WAZE trip rerouting

Source:
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Smart Traffic Environments
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Smart Home Tech Solutions Everywhere

House The Amazing List: 75 Smart Home Tech Solutions

Beautiful

The newest devices and apps.

Amazon
Echo

Source :

DEIonte Copyright © 2015 Deloitte Development LLC. Proprietary and Confidential. All rights reserved.

The 3rd gen Nest Learning Thermostat does. It learns what temperature
you like and builds a schedule around yours. Since 2011, the Nest
Thermostat has saved over 4 billion kWh of energy in millions of homes
worldwide."We calculated total savings numbers by estimating how much
energy all our customers would have used if they hadn’t bought a Nest
Thermostat and just left their old thermostats at a constant temperature.
And independent studies showed that it saved people an average of 10-
12% on heating bills and 15% on cooling bills. So in under two years,

Plays all your music from Prime Music, Spotify, Pandora, iHeartRadio,
Tuneln, and more using just your voice

Fills the room with immersive, 360° omni-directional audio

Allows hands-free convenience with voice-control

Hears you from across the room with far-field voice recognition, even
while music is playing

Answers questions, reads audiobooks and the news, reports traffic and
weather, gives info on local businesses, provides sports scores and
schedules, and more using the Alexa Voice Service

Controls lights, switches, and thermostats with compatible WeMo,
Philips Hue, Samsung SmartThings, Wink, Insteon, and ecobee
smart home devices

Always getting smarter and adding new features and skills--over 100
added since launch, including Domino's and Uber



loT Examples

Smart Buildings — Camera and Security

Source: Kevin Bingham’s IPhone

Deloitte

100%

Motion Detection

Sensitivity

Audio Detection

Sensitivity

Google account setup

Send an alert ()

When an event is detected in Google
accounts, email will be used to send an
alarm.

Manage alert recipients

Copyright © 2015 Deloitte Development LLC. Proprietary and Confidential. All rights reserved.



loT Examples
Smart Buildings — Humidity Sensors

wallyHome s

water leaks
changes in humidity
7 changes in temperature

TF 9

. usiﬁg gRe
existing wiring

Source:
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Homeowners Insurance Considerations

Pair Caupht On Camers Allep RIS i S » Impact on frequency, severity and premiums
= PDA control and alerts at your fingertips

= Camera and security systems

= Smart sensors

» Temperature control

Lights

1.2 MILLION

BREAK-INS PER YEAR

Smart appliances

Fire Prevention

MEYS

Lol LS

= oWl

HOME INVASION _

Home sharing

» New competitors from outside insurance

= Will homes become safe enough that some tech savvy companies may be willing to
insure everything but catastrophe risk?

Source:
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@ Anti-Trust Notice

+ The Casualty Actuarial Society is committed to adhering strictly to the
letter and spirit of the antitrust laws. Seminars conducted under the
auspices ofthe CAS are designedsolelyto provide a forum for the
expression of various points of view on topics describedin 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 membersto 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 respectto the

CAS antitrust compliance policy.
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The Coming Generational Shift

By Kevin M. Bingham, Ryzn L Gets1, and Hizabath M. Campbell

Winning the Hearts and Minds
of GenY Employees

muEne ompanks i the Uniied

Staies ase facing a talent shoctage driv-
«a by factors such 2= the retirement of
baby beomens, a growing skills gap, com-
petiticn from other indastris, tougher
Imemilgration kws, and an undermpply of
American Generation ¥ emplopes. Based
on fune 2006 chartesed property cesuakty
undersrier (CPCLU) member statistics,
E3 percent of CPCUs are age 40 or older,

with the mumber of CRCU examinations
given dropping from 52,500 | 1992 o
I2A51 In 200 In Conning Reseaech &
Co. daims surveys, 70 perceat of mm-
pany adposiers are age 40 or older. And
March 2037 Cammalty Achwmrial Sodety
({A%) member statistics show that over
57 percemt of CAS ssncates, fellows,
and affiliate membess are age 40 or clder
Gbven these statistics, [t's imperathe that

Insrance companies begin io do more
o atiract, setain, and win the hearis and
minds of the Gen ¥ profiszicnals gradu-
ating from collage.

Enéerstanding Generation T

Likr pervious gemerations, the vahes
and expectations of this age group come
from lis esposuse io major world events,
poltial movements, economic shifis,
social trends, canging family strochure,
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ety IV, gat waTang sy el
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= Ik | O, duchen astwety e deiaad y Faar work, worksbolics
fiscaced by et « Doyl 1 conporices Loy 0 mpsie
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s AR, CORNER, S ST « WL D Y R g
= ot wort B bl gornid t rther e e,
Technology Nerer v without soompui bow s |« Sow emindurtion 5l e P sy lafy NP, sow imiradurion of T
1ot Bk R TN szt Foog e Rsomic
Wiew orf Bk B Fepr T o ey b ams o Cpemly quesdon aehoay: oien beanded w Bocapd b 5 ceind bt winsa
uitwority et a cym and shepic; Sraggkc-datwem
b i i dame wedd a8 dguing
W S o e
Work g g = T « Money
Irdiax poegnidon I et  Flexibdity and frendom s TEkes 3l et
TR TR B ik paroTan = Farmaal g arbien
Brong Sef [Ty roten  Pardon

*Then b defni i g Fersent on birth e 2ac therr 5 dsagreman among generaSonal moors 218 e et stariend e far cad of e et ioned gesera fore. Sone

demagraphar oy FUE- 1965, ofhors 1EE- 1954
2 Ackvorial JobSeeker Spring 2008

Source:
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Amearican koademy of Actuaries

= Younger Gen Y/Millennial and Gen Z aged
insurance consumers are changing the
insurance landscape

= More comfortable leveraging alternative travel

Less likely to own multiple cars (if any)

More likely to rent

More likely to switch jobs

More likely to work from home due to company
hoteling trends and improving online meeting
technology

= Tech-savvy
= Waiting longer to have children

= Children will likely wait longer to get their licenses

Copyright © 2015 Deloitte Development LLC. Proprietary and Confidential. All rights reserved.
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The Sharing Economy

Bike Share

car Share

Home Share

Source: Internet,

Deloitte
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Misers, Hybrid Cars, News, Plug-in Hybrids, Top 10 Jan, 07 2018 & Comments

ZIPCAR UBER LYFT ENTERPRISE CAR SHARE HERZ ON DEMAND CAR2GO
CITY CARSHARE DRIVENOW RELAYRIDES VRIDE GETAROUND

“Car sharing allows households to own only one car, instead of
two or three, or for some to forgo car ownership completely, using
variations of car sharing and services to pick a vehicle or ride for
a given task and location.”

AIRBNB - Sharing of vacation rentals, homes, apartments & rooms
Over 1.5M listings in 34,000 cities and 190 countries

FLIPKEY HOMEAWAY VACATIONRENTALS VRBO

-14 -
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Auto Insurance Considerations

» Impact on frequency, severity and premiums
= Advanced analytics and “The Last Mile”
» User based insurance (UBI) programs
= UBI real-time risk management

= Less miles driven as people work from home
more

= Smart car technology

= Alternative travel (e.g., Uber, Zipcar, GetAround)

Bike sharing programs (e.g., NYC, D.C., etc.)

Driverless cars?

Distracted driving

Marijuana laws and the opioid/heroin epidemic

i salf-Stopping Car Accident | Oriverlesa car hit reparter

Source: Pictures from YouTube videos, Kevin Bingham'’s IPhone
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Speaker Bio

Kevin M. Bingham, ACAS, MAAA
Principal, Deloitte Consulting

(860) 725-3056
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Co-chairperson, Casualty Actuarial Society’s Innovation Council

Leader of Deloitte Consulting’s MPL practice and claim predictive modeling practice

Past chairperson, Casualty Practice Council Medical Professional Liability (MPL) Subcommittee
Official spokesperson for the American Academy of Actuaries in Washington

Advisory board member and chairman of the annual MPL ExecuSummit

Speaker, trainer and regular contributor to Contingencies Magazine, Inside Medical Liability
Magazine, Claims Magazine and other publications on industry issues

- To date, Mr. Bingham has published over 70 articles/papers and has spoken at more than 100
conferences/seminars/webinars

e

~ END-TO-END
CLAIMS ANALYTICS
ANEGUATICN FOR FINANCIAL SUGCESS

- Author of the 155 page children book titled “How to Raise an Everyday Hero: E;__-f_;;-
Quotes for Bedtime and Beyond.” L2 path




