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For nearly five decades, local, national, and international
insurance communities have benefited from Pryor's
exceptional recruitment services.

Our renowned Actuarial, Risk, and Modeling Division has
been directed by Pauline Reimer, ASA, MAAA, for the past
thirty years.

To have Pauline personally advise you on finding your
perfect fit, please contact her at:

pauline@ppryor.com
(516) 935-0100 x307 or (866) 6-ACTUARY

WWW.ppryor.com
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Visit our website to download the NEW
2019 Actuarial Salary Survey.
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DW Simpson Global Actuarial & - .

$700,000

Analytics Recruitment has been

specializing in the recruitment of o
actuaries and analytical

professionals for three decades.

Whether you're looking to hire, or
thinking about making a career
move, contact our team of
experienced actuarial recruiters to
learn more about how we can help
you reach your goals.

www.dwsimpson.com/contact

Sign vup for actuarial job updates, foday! Simply register at www.dwsimpson.com/register.

BERER | www.dwsimpson.com | {800) 837-8338 | actuaries@dwsimpson.com




actuarialREview &

departments

Ways, Small and Large
Drawing to a Close

Comings and Goings

In Memoriam

New CAS CEOQ Victor Carter-Bey Is Hired
Griffiths Chosen CAS Admissions Actuary
Calendar of Events

Former CAS President Inducted into Tennessee
Insurance Hall of Fame

CAS Staff Spotlight

Downtime

News from The Actuarial Foundation

Actuaries Meet in Vietnam to Discuss Common
Issues

In My Opinion

It's a Puzzlement C g'
—— -

FSC
LOGO

CASACT.ORG @ NOVEMBER/DECEMBER 2019

November-December 2019

on the cover

Volunteers
Make Things
Happen

The 2019 CAS
Volunteer Honor Roll

Moving Parts: ADAS Go For a Ride

Volunteers Make Things Happen

The CAS honors its volunteers.

Moving Parts: ADAS Go For a Ride
BY ANNMARIE GEDDES BARIBEAU

Advanced driver assistance systems are 38
changing the landscape for drivers, the
automotive industry and insurers.
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%urers that quickly respond

Automate your
claim process
with Radar Live

to customer claims have a
decisive advantage

Radar Live offers:

More control: Claim triage, automation and decision support using
predictive modeling, machine learning and unstructured data

Rapid decisions: Integrates with your claim platform so your predictive
models (e.g., triage, fraud, intelligent routing) can run in real time

Intelligent intervention: Triage, route, estimate and automate claim
processing, arming your teams and experts with deep analytical insight

and decision support

Let us help you transform your claim operations, delight customers,
and reduce claim costs and loss ratios.

To get started, contact us at ICT@willistowerswatson.com.
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pl‘ESident’SMESSAGE By JIM CHRISTIE

Drawing to a Close

thas been almost two years since I

was elected to the CAS leadership. As

my term comes to an end, itis a good

time to reflect upon what I have seen

and learned during my time in office
as president-elect and president.

When I was elected it had been
about a decade since I had been actively
involved in any CAS leadership role,
having taken only occasional special
project volunteer roles with the CAS in
the interim. I soon discovered the CAS
was certainly not the organization I had
come to know so well from my previous
terms as vice president-admissions and
board director.

While many issues facing the CAS
seemed to be timeless, there were also
many new concerns. Perhaps the big-
gest change I saw in the CAS over that
intervening decade was its sheer growth
in size, both in membership count and
geographic diversity. With every CAS
meeting I continue to be impressed by
the new Associates and Fellows — not
only the number of those becoming
members but also the enthusiasm and
diversity of each new class. The CAS staff
has also grown commensurately with
the CAS membership, and the staff has
added many skill sets to better serve our
membership.

Upon joining the CAS lead-
ership team as president-elect, I

learned of two new and very
exciting initiatives by the
CAS: technology-
based exams
(TBE) and the
CAS combina-
tion with the SOA,
neither of which

proved successful. Al-

6 ACTUARIAL REVIEW

though the outcomes of these initiatives
were difficult to take, the CAS leaders
and I learned quite a lot.

For TBE, we’ve gone back to the
drawing board and will be bringing a
new version of TBE to candidates when
we are completely satisfied that it will
work smoothly for all involved. We hope
to offer TBE in the future.

As for the combination, we learned
that both organizations hold like values
and do many things similarly. Each
group also learned that the other has
some great alternative practices.

We have soldiered on, and I believe
that we are a better organization and
thatI am a better leader because of
those challenges last year while I was
president-elect.

My presidential year has been a
time of recuperation and regeneration. I
am happy to report that there have been
a number of significant events this year

as well.

We completed our quinquennial
membership survey, which, as usual,
has given CAS leadership much to
consider. Membership input is vital to
developing and refining our strategies
for growth.

We established board task forces
that have been very busy on a number of
CAS initiatives:

1. Predictive analytics
Education process review
Strategic alliances criteria
The CAS Institute expansion

AN

CAS staff/volunteer model evolu-
tion
6. Diversity and inclusion joint efforts
Before my term as president ends,
each of these task forces will have
brought or will be bringing recommen-
dations to the board to consider in the
coming year.
And lastly, I want to thank and wish
a fond farewell to our executive director,

Cynthia Ziegler, who will leave the CAS

With every CAS meeting | continue to be impressed by

the new Associates and Fellows — not only the number

of those becoming members but also the enthusiasm

and diversity of each new class.

We expanded our staff, hiring two
new staff actuaries. Ran Guo, FCAS, is
our director of international relations,
lives in China and has hit the ground
running as our point person leading CAS
initiatives in that part of the world. We
also hired Wes Griffiths, FCAS, for the
newly created position of admissions
actuary. He is a long-time CAS volun-
teer and he will work out of his home
in Minnesota and CAS headquarters in

Virginia.

at the end of this year. In her 18-year
tenure, she has led the organization
through tremendous growth. The search
for a suitable new executive has been
completed and Victor Carter-Bey joins
the CAS on October 28 as our CEO. I am
looking forward to working with him
and seeing the new directions that our
organization will take.

It has certainly been a tremendous-
ly exciting time to be CAS president.

Thank you for putting your trust in me.

NOVEMBER/DECEMBER 2019 @ CASACT.ORG
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In an age of unending data
streams and ever tighter reporting
deadlines, when it comes to
developing estimates, your
reserving team’s most important
asset is time. Which is why

Arius offers a comprehensive,
secure, cloud-based solution,

and streamlines many traditional
reserving processes, so that

your team spends less time on
mundane tasks, and more time
on critical analysis. Learn more at

Milliman.com/Arius
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NEED ON-
DEMAND
CONTINUING
EDUCATION
CREDIT?

Now Available:
Virtual Workshop: Basic
Ratemaking Recordings

UCAS provides a variety
of educational content
through the live capture
of CAS educational
programs and interactive
online courses.

Visit
www.casact.org/UCAS
for recorded sessions

from CAS meetings and
seminars and more!

“on is ust a O

Visit
casact.org/ucas
(requires CAS login)
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membeniews

COMINGS AND GOINGS

Katherine Antonello, FCAS, has been
appointed to executive vice president,
chief actuary, at Employers Holdings,
Inc. Antonello most recently served as
the chief actuary for the National Coun-
cil on Compensation Insurance.

GEICO has promoted Ashley
Schneider, FCAS, to assistant vice-
president of the company’s product
management division. Schneider began
her career at GEICO in 2007 in pricing
and product management.

Ken Hawkins, ACAS, has joined
Pinnacle Actuarial Resources as a con-
sulting actuary. Hawkins returns to Pin-
nacle after three years of leading pricing
and rate implementation for a regional
insurer’s commercial lines products.

Ben Ng, FCAS, has been appointed
CEO of AIA Malaysia. Ng joined AIA in
2011. Prior to the current appointment,
he was president director of AIA Finan-
cial in Indonesia.

Lussier Dale Parizeau has named
Michel Laurin, FCAS, president and

ACTUARIAL REVIEW LETTERS POLICIES
Letters to the editor may be
sent to ar@casact.org or to the CAS
Office address. Please include a
telephone number with all letters.
Actuarial Review reserves the right
to edit all letters for length and
clarity and cannot assure the pub-
lication of any letter. Please limit
letters to 250 words. Under special
circumstances, writers may request
anonymity, but no letter will be
printed if the author’s identity is
unknown to the editors. Event an-

nouncements will not be printed.

chief operating officer. For the past 17
years Laurin has worked for Industrial
Alliance, including roles as president
and chief operating officer.

James Norris, FCAS, has assumed
the role of chief actuary at EC3 Brokers
U.S. Norris was most recently president
of Lapis Resources.

Katey Walker, FCAS, has been
appointed to Americas P&C sales and
practice leader within the Willis Towers
Watson Insurance Consulting and Tech-
nology (ICT) business. Walker will also
join the Americas ICT leadership team.

Merchants Insurance Group has
promoted Sam LaDuca, FCAS, to senior
vice president, underwriting, product
and actuarial. LaDuca was previously
vice president of product management

and product development functions.

EMAIL “COMINGS AND GOINGS”
ITEMS TO AR@CASACT.ORG.

See real-time news on our
social media channels.

Follow us on Twitter,
Facebook and Linkedin to
stay in the know!

-
IN MEMORIAM

Douglas J. Hoylman (FCAS 1979)
1943-2015

Joshua Stewart Sawyer (ACAS 1969)
1942-2018

Paul J. Struzzieri (FCAS 1994)
1961-2019

NOVEMBER/DECEMBER 2019 @ CASACT.ORG
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When you win, we win.

When you work with Pinnacle, we start by getting to know your organization’s
business goals, geographic and industry mixes, risks and corporate culture.
You can trust that our consultants will provide you with the highest levels of
professional expertise and service. We will communicate with you in your
language, not ours. The result is a true partnership to help guide you
through the available options and make better business decisions.

We believe in the importance of relationships, not transactions.
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Commitment Beyond Numbers ACTUARIAL RESOURCES, INC.
Alternative Enterprise Risk Legislative Litigation Loss Predictive Pricing and Product | Reinsurance
Markets Management Costing Support Reserving Analytics Management
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New CAS CEOQ Victor Carter-Bey Is Hired

ictor R. Carter-Bey is the new

CEO of the Casualty Actuarial

Society.

Carter-Bey began work at

the CAS Office on October 28
and will work with current CAS Execu-
tive Director Cynthia Ziegler until her
departure on December 31. He will be
formally introduced to the CAS mem-
bership during the CAS Annual Meet-
ing’s business session in Honolulu on
November 11.

“I am humbled by this appoint-
ment and incredibly excited to begin
my journey alongside the CAS Board
of Directors, volunteers and staff,” said
Carter-Bey. “As workforce development
is a critical element of global business,
I am looking forward to the collective
contributions we at CAS will make to
influence the professional development
and career trajectories of our current

and future members around the world.”

Carter-Bey is an accomplished
senior executive with experience in
credential development and commer-
cialization, workforce value enhance-
ment and member engagement. He was
most recently director of certification
at the Project Management Institute,
where he oversaw the development and
implementation of product growth and
workforce development strategies to en-
hance member value and engagement
for over 1,000,000 global professionals in
the project management profession.

“After an extensive search, we are
pleased to have identified the right
person to bring the CAS into its next
era of growth and success,” said CAS
President Jim Christie. “Victor’s impres-
sive background aligns closely with our
own goals to create highly competitive
and valuable credentials that remain the
gold standard for property and casualty
actuaries worldwide. We look forward to

Griffiths Chosen CAS Admissions Actuary

e CAS has named Wesley
Griffiths, FCAS, as its admis-
sions actuary. A long-time CAS
volunteer, Griffiths has been
instrumental in leading several

efforts including University Engage-
ment, Leadership Development and the
joint CAS/SOA Committee on Career
Encouragement and Actuarial Diversity.
He has also served on exam committees,
contributed to several task forces and
served on the CAS Board of Directors
from 2014 to 2016. Griffiths also serves
the industry on the board of trustees

of Gamma Iota Sigma, the insurance
industry’s collegiate talent pipeline,

and just completed his term as board

president. Griffiths has over 20 years of

10  ACTUARIAL REVIEW

actuarial experience and comes to the
CAS from Travelers in St. Paul, Min-
nesota, where he most recently served
as second vice president. He performed
pricing and reserving functions across
the company’s commercial business
segments and led the actuarial support
function for the technology and public
entity industry segments in his last as-
signment. He earned bachelor’s degrees
in mathematics and economics from the
University of Minnesota-Duluth.

The admissions actuary is a newly
created position that will support imple-
menting the CAS’s long-term vision and
strategic plan and will contribute to the
organization’s ongoing efforts to deliver

value to the casualty actuarial profes-

Victor Carter-Bey

working with Victor to continue deliver-
ing exceptional programs, credentials
and resources to our members and their
employers.”

Carter-Bey has a Doctor of Manage-
ment from University of Maryland Glob-
al Campus in Adelphi, Maryland, and
an MBA from the New York University
Stern School of Business in New York
City. He also holds a bachelor’s degree
in political science from Johns Hopkins

University in Baltimore, Maryland.

sion. Griffiths
will work
closely with ex-

ecutive leader-

ship, volunteer
members and
CAS staff to
advise on all aspects of CAS basic educa-

Wes Griffiths

tion, including working closely with the
Syllabus and Examination Committee,
evaluating and updating the current CAS
Syllabus of Basic Education and explor-
ing and implementing Technology-
Based Examination (TBE).

Griffiths joins CAS members Ran
Guo, Brian Fannin and Ken Williams as
one of four actuaries employed by the
CAS.

NOVEMBER/DECEMBER 2019 @ CASACT.ORG
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P How will artificial intelligence and
automation affect insurers of the future?

What role will talent play in pricing complex, emerging risks?

At Verisk, we're focused on both speed and precision,

as we prepare actuaries for the challenges that lie ahead.

A Verisk Business

Accelerating the future of insurance



Develop triangle-free reserve estimates,
calculated at the claim level for reported claims,
and at the policy level for unreported claims

Build an actuarial case algorithm,
creating objective, consistent, adequate case reserves
for actuarial reserving and pricing purposes,
retroactively and prospectively,
based on claim and exposure characteristics

Analyze a wide variety of data

using distribution-free predictive modeling

that is transparent, flexible, and robust,
particularly for the high-skewness data common to our industry

Incorporate analysis of unstructured text

and geospatial smoothing
into your actuarial models

Streamline your analyses
to spend less time on data manipulation and routine tasks,
and more time on actuarial judgment

Operationalize your models

by building and embedding custom APIs
into company systems



Whether using our unique
Cognalysis Software™ product suite
or engaging our consultants,
you will gain tremendous insight
and influence in your organization

) Gross Consulting



I
CALENDAR OF EVENTS

March 9-10, 2020
ERM Symposium
The Westin Tampa Waterside
Tampa, FL

March 23-25, 2020
Ratemaking, Product
and Modeling (RPM)
Seminar & Workshops
Sheraton New Orleans
New Orleans, LA

May 10-13, 2020
Spring Meeting
Hilton Chicago

Chicago, IL

June 1-2, 2020
Seminar on Reinsurance
Loews Philadelphia Hotel

Philadelphia, PA

September 14-16, 2020
Casualty Loss Reserve Seminar
(CLRS) & Workshops
Hilton Orlando Bonnet Creek
Orlando, FL

November 8-11, 2020
Annual Meeting
Washington Marriott Wardman Park
Washington, D.C.

14  ACTUARIAL REVIEW

Former CAS President Inducted into
Tennessee Insurance Hall of Fame

ary Frances Miller, CAS presi-
dent from 2002 to 2003, has
been inducted into the Robert
E. Musto Tennessee Insurance
Hall of Fame. The induction
ceremony took place on September 12
at Middle Tennessee State University
in Murfreesboro. Created in 1999, the
Tennessee Insurance Hall of Fame
honors entrepreneurs who have made a
difference in their companies and their
communities, significantly affecting the
lives of many people and advancing the
role of insurance in society.

Miller is a founder and senior
consulting actuary at Select Actuarial
Services in Nashville, Tennessee. An ac-
tive contributor to the actuarial profes-
sion since achieving her CAS Fellowship
in 1988, she has served as president of
both the CAS and the American Acad-
emy of Actuaries. She has also served on

the board of the Conference of Consult-

ing Actuaries, and she currently serves
on the board of the Tennessee Captive
Insurance Association. Miller served as
the CAS vice president-admissions from
1999 to 2001. Her international work
includes a six-year term as chair of the
International Actuarial Association’s
Education Committee and volunteer
service with Actuaries Without Bor-
ders. She remains an active volunteer
leader for the CAS, having recently been
elected to serve the on the CAS Board of
Directors through 2022.

“Mary Frances is incredibly pas-
sionate about volunteering for the
actuarial profession,” said CAS President
Jim Christie, who introduced Miller at
the induction ceremony. “We have been
lucky to benefit from her talent, insight
and leadership over the years. On behalf
of the CAS, we congratulate her on this

remarkable achievement.”

Celebrating a prestigious career: Mary Frances Miller raises a glass with CAS President Jim

Christie (left) and her husband, Jonathan (right).

MIDDLE
TENNESSE
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CAS STAFF SPOTLIGHT

Meet Ran Guo, FCAS

elcome to the CAS Staff Spot-
light, a column featuring
members of the CAS staff. For
this spotlight, we are proud
to introduce you to Ran Guo.
What do you do at the CAS?
As the director of international
relations, my primary responsibility
is to engage with the local stake-
holders in Asia to promote the CAS
brand and to serve our members.
The stakeholders are universities,
regulators, local members and
students. The services include pro-
fessional education and training as
well as hosting social events.
What do you enjoy most about
your job?
The world needs more actuaries! We
have a special set of skills to view
and analyze risk. The most satisfy-
ing part of my job is to introduce the
wonderful profession of an actuary
to the young students in the region.
Being an actuary has given me the
opportunity to travel the world.
The training we receive through the
examination process adequately
prepares us for the challenges we

face at work.

What'’s your hometown?

This is a difficult question to answer.

The first 30 years of my life were
split half and half between China
and the U.S. Twas born in Beijing
and grew up in California. Now
four years since moving back to
China, I have finally settled down
in Beijing again, so I'd probably say
my hometown is Beijing. On a side
note, if any of our members ever
travel to Beijing and need some
restaurant suggestions or fun things
to do, feel free to reach out!
Where’d you go to college and
what’s your degree?

I'am a proud Cal Bear! I earned my
undergraduate degree in statis-

tics from University of California,
Berkeley. I followed up on that
with a master’s from UCLA, also in
statistics.

What was your first job out of col-
lege?

I'was lucky to be hired by Farm-

ers Insurance during the financial
crisis. As an intern, my first project
was a by-peril homeowner product
segmentation using GLMs. It was
during this time that I learned what

it’s like to be an actuary and made

Switzerland is one of Ran Guo's favorite destinations. Below is a panoramic view of the Alps in
Canton of Valais.

CASACT.ORG @ NOVEMBER/DECEMBER 2019

Ran Guo, FCAS

the career choice.

Describe yourself in three words.
Energetic, down-to-earth, mission-
driven.

What'’s your favorite weekend
activity?

Basketball used to be the game of
choice, but nowadays I spend my
time on the bike trying to stay fit
and improve my FTP or functional
threshold power.

What'’s your favorite travel desti-
nation?

I am a big fan of the outdoors. I
recently visited Switzerland — its
rugged mountains are truly mes-
merizing. Tibet also has some very
impressive natural landscapes. I
would highly recommend the two
destinations, although, Tibet may
be difficult to access for foreigners
due to its tight border control.
Name one interesting or fun fact
about you.

My name Guo Ran in Chinese
means something happens just as
expected. That’s the approach I take
to work and life — no surprises. A
fun fact about me is that I have lived
in six different cities in four years

since moving back to China. ®
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DOWNTIME By LAURIE MCCLELLAN

Lift Every Voice

Members of Travelers Men's Actuarial Choir perform at a benefit concert for Habitat for Humanity, held at St. Christopher’s Episcopal Church
in Roseville, Minnesota. From left to right are Peter Soulen, FCAS; Cale Nelson, FCAS; Rick Sutherland, FCAS; Kevin Hanson, FCAS; Eric Zange,
ACAS; Chris Westermeyer, FCAS; Ben Mesick; Kevin Zech, ACAS; Matt Cole; Trevor Franda, ACAS; David Iverson, FCAS; and Zach Westermeyer,

ACAS.

n the classic 1991 movie The Commit-
ments, a scrappy group of Irish musi-
cians come together to form an R&B
band. In one of the opening scenes,
every person who auditions for the
band is asked the question, “Who are
your influences?” Spoiler alert: No one
auditioning has any R&B experience.
The singers who have come togeth-
er to form the Travelers Men’s Actuarial
Choir at Travelers in St. Paul, Minnesota,
faced a similar dilemma. Their musi-
cal influences ranged from The Pirates
of Penzance to a brass quartet to Ozzy
Osbourne. A baker’s dozen of singing
actuaries, the group tackles the challeng-
ing art of singing in close four- and eight-
part harmonies. What’s more, they sing
a cappella — without any instruments to

guide or assist their voices — a style new
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to nearly all of them.

The daring enterprise is only in its
fourth year, but it’s part of a surprisingly
long tradition of actuarial choirs. The
Travelers Chorale in Hartford, Connecti-
cut, founded in 1924, claims the title of
the oldest company-affiliated choir in
the United States. Highlights of its long
history include broadcasting Christmas
carols on the radio and singing at the
1965 World’s Fair in New York City.

In St. Paul, a mixed choir of both
men and women has been gathering
each fall since the 1930s to practice
holiday music that they perform in De-
cember. Trumpet player and CAS Fellow
Chris Westermeyer, who currently leads
the firm’s workers’ compensation prod-
uct team, was excited to find a musical

outlet at work when he arrived at Travel-

ers. He joined the mixed choir during his
first year with the company.

More than 10 years later, Wester-
meyer noticed that musical entertain-
ment was missing from the company’s
annual summer boat cruise. “I got the
idea,” he says, “since we have so many
men [who are| actuaries who sing, that
we could get a group together to sing
on this boat cruise.” There was only one
problem, according to Westermeyer.
“When we're on a boat, there’s no pia-
no.” Out of necessity, the group became
an a cappella choir. Westermeyer picked
the music, a repertoire ranging from
traditional ballads like Danny Boy to
classical pieces, Over the Rainbow and
songs by Billy Joel. The choir debuted at
the company’s 2016 boat cruise.

Westermeyer, who usually sings
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bass, brings a wealth of musical experi-
ence to his role of organizing the group,
even though singing isn’t his main musi-
cal focus. “I am mostly a trumpet player
by training,” he says. He currently plays
the trumpet in the Minnesota Symphon-
ic Winds and a brass quartet in addition
to a gig with the Lake Wobegon Brass
Band, a traditional 30-piece British brass
band that tours overseas.

Joining Westermeyer in the men’s
choir that first year was tenor Ben
Mesick, who is currently one exam away
from earning his ACAS designation and
is working in his second rotation in the
five-year Travelers Actuarial Analytics
Leadership Development Program. Like
Westermeyer, Mesick sees himself as
more of an instrumentalist than a singer.
“Imainly would consider myself a guitar
player,” he says. In high school, Mesick
played in a rock and metal band with
a set list that ran from Guns N’ Roses’
Sweet Child of Mine to Ozzy Osbourne’s
Crazy Train. After graduating from high
school, Mesick earned an associate’s
degree in guitar performance from Mc-
Nally Smith College of Music in St. Paul.
“That was great,” he says, “but I realized

it’s tough to make a living in music pretty

quickly. So, I went back to the University
of Minnesota and got a bachelor’s in
math there, with the idea of becoming
an actuary.

They soon recruited baritone Kevin
Hanson, whose musical past includes
stints as a tuba player in the marching
band at his high school and at Drake
University. Hanson, an FCAS who
specializes in predictive modeling, had
also sung in choirs his freshman year at
Drake, and was disappointed to find out
that he’d missed the auditions for the
Gilbert and Sullivan operetta The Pirates
of Penzance by one day. “But I went to
see the people in charge anyway,” he
says, “and they said, ‘We’d love to have
you. We can always use more pirates!”
Surrounded by theater and music
majors, Hanson says, “I was the only
actuarial science major in the opera”

The Men'’s Actuarial Choir seems to
embody the common observation that
people who are skilled with math can
have a knack for music as well. Mesick
has seen that connection in his own
work and feels that the two skills share a
similar learning process.

“When it comes to practicing

music,” he says, “you sit down, you don’t

Read More: The Math-Music Connection
The blockbuster book, Gédel, Escher, Bach: An Eternal Golden Braid, by
Douglas Hofstadter, celebrates its 30th anniversary in 2019. Winner of both a

Pulitzer Prize for nonfiction and a National Book Award for science, the book

investigates links between the work of mathematician Kurt Gédel, optical

illusion artist M.C. Escher and composer Johann Sebastian Bach. Time named

the book to its list of top 100 nonfiction books of all time, with reviewer Lev

Grossman writing, “Ordinary language can’t convey Hofstadter’s ecstatically

brilliant improvisations: He uses paradoxes, palindromes, dramatic dialogues,

koans, diagrams, symbolic logic, musical scores and, where necessary, terrible

puns to braid music theory, mathematics and the visual arts into one single

strand that leads the reader deep into the mystery of how the mind works.”
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know how to do something, and then
you run through it a bunch of times,
until you get it into your fingers, and you
figure it out. And I feel like it’s similar for
math, for example, learning how to do
integrals. You start out, you don’t know
how to do it, you look at a bunch of
problems, you work through them. And
then at some point, it kind of clicks, and
you get it.”

Most of the choir’s members divide
the year between the larger mixed choir,
which practices holiday music between
September and December, and the
men’s choir, which begins rehearsing in
January for the company’s boat cruise
in July, and then disbands until after the
holidays. What makes all those rehears-
als worth it? “I love making music, and
doing it really well. And this group of
guys is really good,” says organizer Wes-
termeyer.

Hanson enjoys “the challenge of
singing a cappella,” he says. “You have
to depend on each other, for everyone
to sing their part and sing it well — and
there are some way better singers in
the choir than me!” Ben Mesick finds
the group has given him an easy way
to include music in his working life.
“I've been doing music for most of my
life, and it’s nice to have that structured
group now that I'm working and not in
school anymore.”

This year, the choir decided to tack-
le two new challenges: a benefit concert
and Taylor Swift. After four years of sing-
ing at retirement parties and perform-
ing mini-recitals at work, in addition
to the annual boat cruise, “we decided
we’ll put on our own little concert in the
evening,” says Westermeyer, “and do it
as a fundraiser for Habitat for Humanity,
which is a group that Travelers has long

supported, both through donations as
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well as through volunteers to work on
houses.”

The June concert raised $1,300 in
donations, and it featured Taylor Swift’s
pop hit Shake It Off, a song requested by
a coworker. According to Ben Mesick,
“The big thing is the dance moves that
we added. So, we spent most of our
rehearsal time this year just working on
that one song.”

Chris Westermeyer may direct two
choirs and play in three bands, but he’s
not a dancer. So, he turned to coworker
Christina Kyllo, who is currently taking
exams for her actuarial credentials and
is in her third year of the Actuarial Ana-
lytics Leadership Development Program.
Kyllo competed with the ballroom dance
team at the University of Minnesota
and currently dances and competes in
West Coast Swing. “When Chris Wes-
termeyer first asked if I'd choreograph
their dance,” says Kyllo, “I was a little
apprehensive because I've only done
partner-style dancing. But I was also
excited because I knew the choir would
be a great crew to work with, and being
part of their T-Swift debut sounded like
so much fun”

For more help with the choreogra-
phy, Kyllo recruited Brooke Smith, FCAS,
who's in her fourth year of the Actuarial
and Analytics Leadership Development
Program at Travelers and started danc-
ing at the age of two. Smith competed
in dance in high school and at Drake
University.

Smith says their goal was to make
the choir’s moves “humorous, without
making anyone feel embarrassed, and
also fun to watch. We did fun things like
split the group in half and have them
perform different moves to make it more
interesting for the audience to watch.”

The choreographers found a soloist in
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Chris Westermeyer’s son, Zach Wester-
meyer, who recently passed his exams
to become an ACAS. “I think he had
hardest part,” says Smith, “as we encour-
aged him to enthusiastically improv for
much of his part. Believe it or not improv
is often much harder than performing a
prepared routine, plus he is performing
those moves alone!”

The rehearsal process went smooth-
ly, according to Kyllo, who says, “Since
they’re a group of musicians and already
understand music so well, they were re-
ally good at picking up the timing of the
choreography.” She didn’t see the final
result until the benefit concert in June,
where she says, “There was no question
that they put on a fantastic show, and
the audience loved it”

For Kevin Hanson, that kind of
audience reaction is part of what makes
performing in the choir worthwhile. “It’s
fun singing for coworkers and seeing
the enjoyment they get out of it,” he
says. “The whole actuarial community is
very supportive about coming to listen
to us when we do mini-recitals in the
common area.” When the choir sang at
aretirement party recently, he rewrote
the lyrics of the song Hard Times, Come
Again No More, changing the title to
“Pam Doesn’t Work Here Any More,”

a witty commentary on his colleague’s
life at the office and her sunny plans for
the future. Hanson explains, “I rewrote
some of the lyrics, sort of as a retirement
gift. That was a lot of fun — getting to
give that gift” (See ar.casact.org for the
video.)

Chris Westermeyer enjoys an added
bonus to singing with his coworkers:
These days, he’s also singing with his
son, Zach, who joined the company in
2015. “It’s great to have the opportunity
to work at the same company as my

son and to sing in the choir with him,”
Westermeyer says. “He’s a much better
singer than I am, so I've learned a lot
from him.” As the choir’s organizer, Wes-
termeyer hears kudos from his cowork-
ers. After a recent performance, he says,
“Someone who was in St. Paul from the
Hartford office came up to me after-
wards and said our singing alone made
her trip out to St. Paul worthwhile.”

Ben Mesick sees a future in which
the Travelers Men’s Actuarial Choir is
no longer as uncommon as it is today.
“For other large companies,” he says, “if
they've got a lot of musical actuaries, I'd
encourage them to try it out. I think it’s a
lot of fun”

The choir also includes CAS Fellows
David Iverson, Alex Kranz, Cale Nelson,
Peter Soulen and Rick Sutherland; CAS
Associates Trevor Franda, Eric Zange
and Kevin Zech; and Matt Cole.

Laurie McClellan is a freelance writer
and photographer living in Arlington,
Virginia. She is on the faculty of Johns
Hopkins University, where she teaches in

the M.A. in Science Writing program.

Host an actuarial sing along!
Kevin Hanson rewrote the lyrics
to this common tune, usually
sung as a round, to give it a more
mathematical bent (and to give
actuarial audiences a chance to
participate). Sing it to the tune of
Are You Sleeping? (also known as
Frére Jacques).

Statisticians

Sta-tis-ti-cians, Sta-tis-ti-cians,
Let’s pre-dict! Let’s pre-dict!

Give us all your data,

We'll give you some factors,

Not hand-picked, not hand-picked.
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Artificial intelligence (AI) and machine learning (ML) are more than just
buzz words. Most insurance carriers are either considering or actively

’@ L exisNexis:

RISK SOLUTIONS . . . . .
implementing AI and ML applications to improve customer experience,

claim fraud detection, risk assessments and more.

LexisNexis Risk Solutions recently commissioned a national study to help
us understand the attitudes, usage, benefits and challenges associated
with AT and ML in the insurance industry. The research included over
300 insurance professionals from the top 100 carriers in the auto, home,
life and commercial markets.

Sign up at www.risk.lexisnexis.com/Al-ML-Whitepaper to be
the first to receive the final study!

LexisNexis and the Knowledge Burst logo are registered trademarks of RELX Inc. Other products and services may be trademarks or registered trademarks of their respective companies.
Copyright © 2019 LexisNexis. NXR14100-00-1119-EN-US




News from The Actuarial Foundation s HoLLY MoNAHAN

The Actuarial Foundation’s
Educate.Connect.Change.
Campaign

We're excited to launch a special fund-
raising campaign commemorating The
Actuarial Foundation’s 25th Anniver-
sary. The Educate. Connect.Change.
Campaign showcases the Foundation’s
primary focus to educate in math and
financial literacy, to connect students
with actuaries and to prompt positive
change in the lives of students. Educate.
Connect.Change. kicked off officially

at the end of October 2019. A five-year
pledge period will follow, allowing for
Educate.Connect.Change. to bookend
the Foundation’s 25th and 30th anniver-

saries.

The Foundation’s Largest Personal
Gift

The Actuarial Foundation recently an-
nounced its largest, single personal gift
in the organization’s 25-year history.
Robert Deutsch, FCAS, ASA, MAAA,
informed the Foundation of his planned
gift of $1 million. This transformational
gift will allow The Actuarial Foundation
to continue its tradition of providing
lifelong math education and financial
literacy to middle and high school stu-
dents through its programs and scholar-

ships.

.
@
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Actuarial Mentors Needed!
The Actuarial Diversity Scholarship
mentoring program links actuarial diver-
sity scholarship recipients with actuaries
who serve as mentors. The overall goal
is to help these students acquire the
knowledge needed to meet their goals
of becoming actuaries. As one actuary
mentor said, “If anything, it'’s rewarding
to learn about someone else. It’s also
important to take pride in the profes-
sion and be a part of helping the next
generation.”

If you would like to help college stu-
dents on their paths to becoming actuar-
ies, please sign up using the form at

soa.wufoo.com/forms/kqg6citrlwn9oov/.

Building Your Future Financial
Literacy Curriculum

Studies have shown that individuals
who had taken a financial manage-
ment class in high school had a better
understanding of money management
and saved more money. To meet this
critical need and fulfill the Founda-
tion’s vision of an educated public in
pursuit of a secure financial future, we
partnered with Young Minds Inspired, a
leading provider of educational outreach
programs to revamp the Building Your
Future program. The revamp is intended
to broaden the use of the Building

Your Future program among teens and

young adults while appealing to a more
modern and tech-savvy audience. The
revamped program was slated to launch
at the end of August. Visit ymiclassroom.
com/lesson-plans/byf/ to learn more

about this vital program.

Hardest Math Problem Student
Contest

The Actuarial Foundation’s Expect the
Unexpected With Math’ series, devel-
oped with Scholastic, is well-known for
its distinct, interactive math resources.
The Hardest Math Problem Student Con-
test is a middle school math competi-
tion designed to help students practice
critical thinking supported by accurate
computation. In its inaugural year,

over 6,000 students participated in the
contest. Congratulations to the winners
of the 2018-2019 Hardest Math Problem
Student Contest! We are gearing up for
the second annual Hardest Math Prob-
lem student contest to start later this
fall. See the following link for this year’s
winners: actuarialfoundation.org/2019-

hardest-math-problem-winners/.

Math Motivators

Winner of the 2018 American Society of
Association Executives’ Power of A Sum-
mit Award, the Math Motivators tutoring
program continues to expand and is now

operating in 10 cities. We've increased

Actuarlal
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the number of volunteer tutors from

200 to almost 1,000. We've gone from
helping 310 students in six high schools
to more than 700 students in more than
20 middle schools and high schools.
Our goal is to continue to grow Math
Motivators to 15 cities and increase our
volunteer base to 3,000. Most impor-
tantly, we want to continue to help more
students improve their math skills and
introduce them to the actuarial profes-
sion. Volunteer to be a tutor by filling
out the form at this link: soa.wufoo.com/

forms/kqg6citrlwn9oov/.

Modeling the Future Challenge
The second annual Modeling the Fu-
ture Challenge was a huge success! A
total of 191 teams participated, which
included 873 high school junior and
senior students. Student teams worked
to develop mathematical models of how
future cures or treatments for diseases
may affect our lives. For a full recap of
the Challenge, visit actuarialfoundation.
org/2019-mtfc-recap/.

Climate change is the topic for the
2019-2020 Challenge and team regis-
tration opened on September 23. The

success of the Modeling the Future Chal-
lenge is largely due to our volunteers.

If you are interested in helping with
outreach, mentoring or judging for the
2019-2020 Challenge, please fill out the
volunteer form located at the following
link: soa.wufoo.com/forms/kq6citrlw-

n9oov/.

Holly Monahan is marketing & com-
munications specialist for The Actuarial

Foundation in Schaumburg, Illinois.

Actuaries Meet in Vietnam to Discuss Common Issues

‘ ‘ onnect, Collaborate, Con-
trast” was the theme of the
Vietnam Actuarial Seminar,
held this summer on July
25. Around 120 attendees
from around the world met in Ho Chi
Minh City for this general insurance
seminar that covered such diverse topics

as data management and catastrophe

modeling. The seminar marked the
second time that the CAS was a sponsor
of the event.

Prior to the conference, a team
of CAS Fellows, Michael Owen, Cathy
Hwang and Steve Kolk, met with the
representatives from University of
Economics Ho Chi Minh City for a

formal introduction presentation and an

exchange of gifts. The two groups talked
about ways to collaborate together in the
future. Owen, Hwang and Kolk were also
conference speakers.

Some CAS members were also able
to meet informally with a regulator in

Vietnam.

Cathy Hwang
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Steve Kolk

Michael Owen
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resource for risk professionals, giving them
unparalleled support as they develop
professionally and advance their careers.
Learn more about our premier
educational resources and training
for the global community of

property and casualty experts at

casact.org/valued.
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Volunteers
Make Things
Happen

The 2019 CAS
Volunteer Honor Roll

We are an association of people, professionals and friends.




ince the founding of the Casualty Actuarial Society in 1914, volunteers have been the main life force

sustaining the Society through its various dimensions of growth — in the expanding examination process,

increasing variety of continuing education activities and a surging membership roll. An effort of this scale

generates a continuous need for volunteers, with generally one in three CAS members volunteering each

year. These positions span the entire range of CAS activities: the examination committee members, exam

proctors, research and development contributors, liaison representatives, various program committee

members and the speakers who serve as faculty for these programs. We recognize that none of these activities can

take place without the active participation of the many CAS volunteers, both members and nonmembers, and for

this, the CAS thanks you!

Tisha Abigail Abastillas

Hervey K.E Abotsi

Rachel A. Abramovitz

Jason Edward Abril

Shawna S. Ackerman

Jeffrey R. Adcock

Avraham Adler

Martin Adler

Aadil A. Ahmad

Hussain Ahmad

Dariush Akhtari

Stephanie Marie Akroyd

Valerie Nicole Albers

Justin L. Albert

Stephen A. Alexander

Terry J. Alfuth

Syed Danish Ali

Nicholas E. Alicea

Alexander Esmail Alimi

Mark Stuart Allaben

Craig A. Allen

Emily Stone Allen

Keith P. Allen

Sheen X. Allen

Melanie Allred Watkins

John P. Alltop

Jonathan R. Almagro

Manuel Almagro

William H. Alpert

Eduard Alpin

Kristi Spencer Altshuler

Rocklyn Tee Altshuler

Fernando Alberto Alvarado

Brian C. Alvin

Athula Alwis

Timothy Paul Aman

Denise M. Ambrogio

Faizan Amlani

Vagif Amstislavskiy

John E. Amundsen

Qi An

Anusha Lakshmi
Anantharaju

Eric Harvey Anderson
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Gwendolyn L. Anderson
Kara Anderson

Kevin L. Anderson
Michael D. Anderson
Paul D. Anderson
Robert Brian Anderson
Ross H. Anderson
Bradley J. Andrekus

Ying M. Andrew
Dorothy L. Andrews
David Michael Andrist
Jennifer A. Andrzejewski
Keat Beng Ang

Michael E. Angelina
Robert A. Anker

Mary Annese

Amber Lee Anseeuw
Matthew L. Antol
Katherine H. Antonello
Diego Fernando Antonio
Anna S. Antonova
Colleen Patricia Arbogast
Jessica Lynn Archuleta
Deborah Herman Ardern
Amel Arhab

David Arias

Nancy L. Arico
RebeccaJ. Armon
Steven D. Armstrong
Richard T. Arnold
Songphol Arrewijit
William M. Arthur
Mohammed Q. Ashab
Carl Xavier Ashenbrenner
Martha E. Ashman

Ian C. Asplund

Joel E. Atkins

Daryl S. Atkinson
Natalie S. Atkinson
Richard V. Atkinson
Yanfei Z. Atwell

KaLap Au

Lewis V. Augustine
Sarah Jane Austin

Craig Victor Avitabile
John Avitabile
Waswate Ayana

Karen E Ayres
William P. Ayres

Farid Aziz Ibrahim
Dede Amadou M. Ba
Nathan J. Babcock
Richard J. Babel

Kyle Babirad

Barry Luke Bablin
Silvia Bach

David Sungmin Back
Gina R. Badowski
Dalesa M. Bady
Jeffrey David Baer
David C. Bagnoli

Ling Bai

Damian Thomas Bailey
Nathan David Bailey
Sean P. Bailey
Sarayyah Baksh
Jennifer Lynn Balester
Glenn R. Balling
Robert Sidney Ballmer
Stevan S. Baloski
Sophia Cyma Banduk
Aryeh S. Baraban
Marco A. Baratta

Yair Bar-Chaim
Brandon Bard
Emmanuel Theodore Bardis
Shane E. Barnes
Brendan P. Barrett
Rose D. Barrett
Elizabeth Cohen Bart
Kyle Bartee

Natalie Anne Barth
Anna Baryshnikova
Brandon Lee Basken
Angelo E. Bastianpillai
Robert W. Batten
Bruno P. Bauer

Todd R. Bault

Jonathan Baumann
Daniel F. Baxter

Rick D. Beam

Robert A. Bear

Jon Beaver

Michael Christopher Beck
Esther Becker

James L. Bedford
Albert J. Beer

Jennifer Lee Beers
Saeeda Behbahany
Anthony O’Boyle Beirne
Mark Belasco
Stephen A. Belden
Michael J. Belfatti
Francgois Bellavance
Kelly Ann Bellitti
George M. Belokas
Matthew Robert Belter
Mallika Bender

Susan Ashley Bennett
Guillaume Benoit
Jeremy Todd Benson
Cynthia A. Bentley
Gianpiero Berardi
Regina M. Berens
Corey Grover Berg
Carolyn J. Bergh
Sokol Berisha

Keith R. Berman
Steven L. Berman
Susan Bermender
Wayne E Berner
Charles Bernier
Olivier Bernier
Annette M. Berry
Matthew York Berry
Rebecca R. Bertagnoli
Michael R. Bertrand
Elizabeth G. Beslow
Karen Lenoir Bethea
Davina Bhandari
Sarah Bhanji
Anthony Joseph Bierke
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Pamela Brittany Biewer
Brian J. Biggs

Brad Stephen Billerman
Whitney A. Billerman
Kevin Michael Bingham
Kirk D. Bitu

Suzanne E. Black

Paul Blain

Gavin C. Blair

Francois Blais

Ralph S. Blanchard
Eric Raymond Blancke
Robert G. Blanco
Daniel D. Blau
Christopher Blier-Wong
Lynne M. Bloom

Peter George Blouin
Nathan L. Bluhm

Gary Blumsohn

Julia Emily Blyumin
Elie Bochner

Neil M. Bodoff

Kara M. Boehm
Christopher David Bohn
Raju Bohra

LeRoy A. Boison
Nebojsa Bojer

Ann M. Bok

Tapio N. Boles

Donna M. Bono

Joseph A. Boor

David R. Border
Francgois Bornais-Doucet
Debdatta Bose
Subhayu Bose

Lesley R. Bosniack
James O. Boss

Jennifer Lynn Bostedt
Peter T. Bothwell
Jean-Philippe Boucher
Theresa W. Bourdon
Amy S. Bouska

Roger W. Bovard

Erica Darlene Bowden
Alissa Joy Bowen
Stephen A. Bowen

Lee M. Bowron

Kim Boxell

Kirsten J. Boyd

Lamont Boyd
Ishmealina M. Boye
Edward G. Bradford
Katy J. Bradica

David R. Bradley

Lori Michelle Bradley
Andrew J. Brady

Joshua John Brady

Adam Joseph Braithwaite
Nancy A. Braithwaite
Paul Braithwaite

Betsy A. Branagan

Erich A. Brandt

Michael D. Brannon
Kevin Joseph Brazee
Rebecca Schafer Bredehoeft
Adam E. Bremberger
Celeste Helene Bremen
Justin J. Brenden
Danielle Brennan

Paul Andrew Brezovec
Peter Edward Brinck
Margaret A. Brinkmann
Melissa Brisson
Stephane Brisson

John R. Broadrick

Sara T. Broadrick

Linda K. Brobeck
Binyomin B. Brodsky
Zachary T. Brogadir
Craig R. Brophy

Ross Martin Brotherston
Brian Z. Brown

Conni Jean Brown

Elisa Pagan Brown

Lisa A. Brown

Louis M. Brown

Peter J. Brown

Ryan John Brown

Gavin David Brown-Jowett
Lisa J. Brubaker

David C. Brueckman
Samuel J. Brunell

Elaine K. Brunner
Daniel Bruno Jr.

Charles A. Bryan

Sara A. Bryant

Matthew D. Buchalter
John W. Buchanan

John Buchanan

Karen B. Buchbinder
William Robinson Buck
Michael Edward Budzisz
Lisa K. Buege

Morgan Haire Bugbee
Khue Anh Bui

Claude B. Bunick

Steven Francis Bunker
Angela D. Burgess
Christopher J. Burkhalter
Lucas R. Burlingame
Elliot R. Burn

Michael Burnett

Carly Burnham

James Kelly Burns
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Sharon Burns

William E. Burns

Anthony R. Bustillo

Alex Paul Butensky

Matthew E. Butler

Timothy James Butler

Robert P. Butsic

Andrea W. Cablayan

Christine Cadieux

Bingkun Cai

DuoDuo Cai

Agatha Siobhan Caleo

Sandra J. Callanan

James Calton

Steven M. Caluori

Jeanne H. Camp

Wesley Campbell

Erin Christine Campbell
Wagner

Adelaida Campos

Alp Can

Claudette Cantin

Li Cao

Michael Li Cao

Qian Cao

Robert Feng Cao

Si Hao Cao

Weiwei Cao

Xiaobin Cao

Yang Angela Cao

Mariel Capco

Ryan V. Capponi

Nicholas Caramagno

William R. Carbone

Sarah B. Cardin

Nicholas Edward Carey

Alex M. Carges

Amy Caroline Carlson

Christopher S. Carlson

Stephanie T. Carlson

Caryn C. Carmean

Jonathan William Carmine

Louis-Philippe Caron

William M. Carpenter

Benoit Carrier

Thomas R. Carroll

Laura M. Carstensen

Jeffrey H. Carter

Richard C. Carter

Adam George Carvalho

Bradley Scott Cassmeyer

Sarah Katheryn Cast

Samuel David Castillo

Samantha Lynn Catcott

Alietia K. Caughron

Michael J. Caulfield

Leisha Richelle Cavallaro

Maureen A. Cavanaugh

Thomas L. Cawley

Jeffrey James Cecil

Derek P. Cedar

R. Scott Cederburg

Christina Lee Centofanti

Michael Rice Cenzer

Charles Cervinka

Paul Chabarek

Hao Chai

Luyuan Chai

Mark Travis Chamberlain

Steven Saunders
Chamberlain

Harlem Chamberland-
Carrier

Robert Chamoun

Keith J. Champagne

Bernard Lee Chan

Chung Yin Eric Chan

Kitty Chan

Regina Tze Sin Chan

Yat Fung Chan

Carl Chang

Chia-Ming Chang

Frank H. Chang

Hsiu-Mei Chang

Hungchi Andy Chang

James Chang

Lon Chang

Benjamin Chanzit

Lisa G. Chanzit

Bryan David Chapman

Guillaume Chaput

Jonathan J. Charak

Kezia Carline Charles

Debra S. Charlop

Oneida Charrett

Samuel Nicholas Charters

Vincent Chartier

Eric P. Chassie

Farhan N. Chaudhry

Chen Chen

Hong Chen

James C. Chen

Joyce Chen

Michael Keryu Chen

Minlei (Sarah) Chen

Sa Chen

Sara Chen

Xi Chen

Xin Chen

Xuan Chen

Xunchi Chen

Yanjun Chen

Yung-Chih Chen

Zhijian Chen
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Alice Cheng

Andrew M. Cheng
Haoxuan Cheng

Jie Cheng

Peggy Cheng

Wing Chi Eugenie Cheng
Xiangyu Cheng

Yuk Wing Cheng

David R. Chernick
Denise L. Cheung

Eric Cheung

Sarah Ashley Chevalier
Leong Yeong Chew
Sumaali P. Chheda

Ji Chi

Raymond Ioi Meng Chiang
Brian Chiarella
Kudakwashe F. Chibanda
Chung Man Ching
Chan Ip Chio

Ariel Yingting Chiu
Sang Suk Cho

Sang Cho

Young Ho Cho

Brian J. Choi

Kin Lun (Victor) Choi
Amanda Chou
Li-Chuan L. Chou

Alan M. Chow

Rebecca Wing Yee Chow
Wai Yip Chow

Wasim Chowdhury
Gregory R. Chrin
Shawn T. Chrisman
David A. Christhilf

Erik Andrew Christianson
James K. Christie
Denise Kay Christophel
Kevin J. Christy
Kuei-Hsia Ruth Chu
Caryn Chua

Wei Chuang

Waley Chun

Donna C. Chung

Ho Yen Chung

Kris Chung

Darrel W. Chvoy

Ryan A. Ciaccio
Gregory J. Ciezadlo
Raul Cisneros

Christian Citarella
Philip A. Clancey

Kara Marie Clancy
Benjamin J. Clark
David R. Clark
Ekaterina Boyan Clark
Eric R. Clark
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Joel D. Clark

John Joseph Clark

Joshua N. Clark

Jason Arthur Clay

Nate Clay

Donald L. Closter

Matthew Charles Coatney

Michael A. Coca

Gregory Coffman

Joseph E Cofield

Christian J. Coleianne

Julian Coleman

Daniel Anthony Collins

Douglas J. Collins

William J. Collins

Karen M. Commons

Robert E Conger

Kevin J. Conley

Eugene C. Connell

Kirk Allen Conrad

Margaret E. Conroy

Ann M. Conway

Patricia Conway

Michael Thomas Cook

Jay William Cooke

Christopher L. Cooksey

Sean O. Cooper

Alek Copeland

David Coplan

Cindy Elizabeth Cordero
Rosas

Kevin A. Cormier

Leanne M. Cornell

Christopher Craig Cortner

Rachel Stroud Corvin

J. Edward Costner

Jeffrey Alan Courchene

Jose R. Couret

Martin L. Couture

Emily Daters Coventry

Ryan Crabtree

Richard S. Crandall

Ryan J. Crawford

Laura Cremerius

Susan L. Cross

Matthew Miller Crotts

Michael John Crowe

Jeanne E. Crowell

Li Cui

Qian Cui

Xiaoye Cui

Shaun P. Cullinane

A. David Cummings

Patrick Cunningham

Angela Cuonzo

Richard J. Currie

Robert Curry

Kelly K. Cusick

Frank Cuypers

David F. Dahl

Jia Dai

Jie Dai

Yanlin Dai
Jean-Philippe Daigle
Robert A. Daino
Andrew John Dalgaard
Francois-Luc Dallaire
Sarah E. Dallmann
Andrew Wells Dalton
Mary Elizabeth Daly
Thomas Randall Daly
Les Dandridge

Wade Daniluk
Stephen P. D’Arcy
Kristen Dardia

Melisa L. Darnieder
Todd H. Dashoff
Dawne L. Davenport
Erin Gerber Davidson
James E. Davidson
Craig C. Davis

Kwame Akil Davis
Willie L. Davis

John Dawson

Enrique De Alba

Jeff De Cagna

Marco De Virgilis
David H. Deacon

John D. Deacon

Curtis Gary Dean
Rebecca Deegan
Thomas J. DeFalco
Kris D. DeFrain

Brian Michael DeGeorge
Jerome A. Degerness
Amy L. DeHart
Cameron E. Deiter
James M. Dekle
Robert V. DeLiberato
Samantha K. Delperdang
Peter A. Del Prete
Michael L. DeMattei
Paige M. DeMeter

Jing Deng

Qianxin Deng

David DeNicola
Germain Denoncourt
Marc-Antoine Deom
Elizabeth Bassett DePaolo
Pavel Adam Derlukiewicz
Richard A. Derrig
Simon Deschatelets
Marc-Andre Desrosiers
Herbert G. Desson

Karen DeToro

Robert V. Deutsch

Michael Devine

Sean R. Devlin

Alexander Gregory DeWitt

Anjali Chantal Dharma-
Wardana

Denise Susan Di Renzo

Christopher Diamantoukos

Mario E. DiCaro

Stephen R. DiCenso

Kevin G. Dickson

Ryan M. Diehl

Zach Espe Dietz

Jeffery C. DiFranco

Cherie M. Dill

Christopher P. DiMartino

Hao Ding

Alexandre Dion

Alexandre Dionne

Mathieu Dionne

Michel Dionne

Phillip Walter Dlugosz

Laura S. Doherty

Andrew J. Doll

Rachel C. Dolsky

Christopher A. Donahue

Brent P. Donaldson

Mei Dong

Grant T. Donkervoet

Brian M. Donlan

Danielle Donnelly

Kevin P. Donnelly

Maureen Schaller Donnelly

Thomas D’Onofrio

Kenneth Wayne Doss

Mark R. Doucette

Chris Dougherty

Edmund Daniel Douglas

Robert B. Downer

Jamie Lynn Doyle

Michael Doyle

Neal Ray Drasga

Sara P. Drexler

Peter F. Drogan

Boya Du

Jerome Dube

Sharon C. Dubin

Emilie Rovito Dubois

Tehya Rose Duckworth

Thomas J. Duffy

Colleen Patricia Duggan

Dustin William Duncan

Janet E. Duncan

Kathleen Gunnery Duncan

Jeffrey David Durham

Ralph M. Dweck
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Kevin M. Dyke

Nathan Hoolsema Dykstra
Howard M. Eagelfeld
Nicholas David Easley
Paul Michael Eaton
Ashley William Edie
Grover M. Edie

Dale R. Edlefson

Ellen J. Edmonds
Thomas P. Edwalds
Anthony D. Edwards
Caroline B. Edwards
Wayne W. Edwards
Seth Jacob Ehrlich
Warren S. Ehrlich
Malika El Kacemi-Grande
Brian Elliott

David Andrew Ellis
Wim Els

James Ely

John R. Emig

Charles C. Emma
Elizabeth E. End
Lindsay Aaron Eng
Keith A. Engelbrecht
Derek Jeffrey England
John Earl Englebert
James Peter Englezos
Yocheved Ephrathi
Nicole Belmonte Erhartic
Paul Ericksen

Anders Ericson
Michael D. Ersevim
Ellen R. Erway
Pierre-Antoine Espagnet
Isaac R. Espinoza
Matthew B. Estes
Eduardo Esteva
Melinda Sue Etschman
Jonathan Palmer Evans
Philip A. Evensen
Joseph Gerard Evleth
Katherine McGovern Ewald
Benjamin Ewbank
Marcus Ewe

John S. Ewert

Isaiah Exline

Brian Faber

Doreen S. Faga

Janet L. Fagan

Michael Justin Fairchild
Kyle A. Falconbury
Justin Joseph Falzone
Chunyang Fan

Daming Fan

Xin Fan

Yinglu Fan

Yuting Fan

Xiaohan Fang

Brian A. Fannin

Wendy A. Farley

Alana C. Farrell

Jayson C. Farrell
Mathieu Farrier
Philippe Farrier
Gregory W. Fears
Jeffrey M. Feder
Richard I. Fein

Nicole Marie Feinauer
Sholom Feldblum
Joshua David Feldman
Kendra M. Felisky
Bruce D. Fell

Yu Shi Feng

Ryan J. Ferguson
Daniel Enrique Fernandez
Ross V. Fernwood
Alyssa Justine Ferrando
John R. Ferrara

Paul Gregory Ferrara
Jonathan A. Fesenmeyer
Jacob C. Fetzer

Aaron Frederick Fezatte
Kenneth D. Fikes
Vadim Filimonov
Mikalai Filon

Colin N. Finch

Sonia Barlet Fincke
Katherine Finerty-Stelzner
Gregory Andrew Finestine
Robert J. Finger
Colleen Fiore

Sarah Fiset

Ginda Kaplan Fisher
Wayne H. Fisher
Joshua L. Fishman
Miriam Fisk

Beth E. Fitzgerald
Kristine M. Fitzgerald
Ellen D. Fitzsimmons
Robert E Flannery
James E. Fletcher
Daniel J. Flick

Jim L. Flinn

Demetrios Fokas

David A. Foley

John Fong

Ut Fong

Nicholas S. Foore
Edward W. Ford
Jennifer Yungi Ford
Patrick John Ford
Sarah J. Fore

Peter L. Forester
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Susan J. Forray

Robert Jerome Foskey

Lisa Bjorkman Foster

Thomas M. Foster

Amelie Fournier

Dawn Fowle

Jonathan W. Fox

Matthew Thomas Fox

Kristen M. Fox-Neff

Louise A. Francis

Barry A. Franklin

Greg Frankowiak

Marie LeStourgeon
Fredericks

Matthew Antoine Fredette

Jon R. Fredrickson

Edward W. Frees

Derek W. Freihaut

Richard Charles Frese

Kevin Jon Fried

Bruce F. Friedberg

Jacqueline Frank Friedland

Kevin Patrick Frisch

Bradley A. Frost

Douglas Fry

Kelly Fry

Luyang Fu

Yifan Fu

Jennifer Robin Fucile

Cory Michael Fujimoto

Yan Lap (Jess) Fung

Michael Fusco

David S. Futterleib

Jigar Sunil Gada

Jonathan Gadoury

Philippe Gagne

Philippe Gagnon-Guerard

Robert A. Galbraith

Matias Galker

Beth Gall

James M. Gallagher

Chad J. Gambone

Vladislav Gantman

He Gao

Steven A. Gapp

Heidi Marie Garand

Mauro Garcia

Sharifa Crystal Garcia

Timothy M. Garcia

Andrea Gardner

Jonathan Garellek

Louis Gariepy

James R. Garven

Christine L. Garvey

Nina Vladimirovna Gau

Kylie R. Gauthier

Jacques Gauthier-Duchesne

Feng Ge
Lynn A. Gehant
Stuart G. Gelbwasser
Jeffrey C. Gendron
Stephane Genereux
Matthew J. Gentile
Leslie A. George
Adam Michael Gerdes
Margaret Wendy Germani
Kristen Gervais-Andrade
Nicholas J. Getter
Anthony Salvatore
Giangreco-Marotta
Paul Michael Giangregorio
Richard N. Gibson
Sarah Gibson
Scott A. Gibson
Brandon D. Gilbert
John M. Gilbert
Yoram S. Gilboa
Emily C. Gilde
John S. Giles
Patrick John Gilhool
Kristen Marie Gill
Gloria Amakobe Gilliam
Kristen Marie Gilpin
Lilian Y. Giraldo
Michael Ryan Gittings
Nicholas P. Giuntini
Heidi Kathryn Givens
Ryan David Givens
John Peter Glauber
John T. Gleba
Trintin Chad Glenn
Steven A. Glicksman
Joel D. Glockler
Gregory P. Goddu
Akshar G. Gohil
Jordan Jude Golaszewski
Jordan Golaszewski
Mark M. Goldburd
Meghan Sims Goldfarb
Marina Goldovskiy
Andrew Samuel Golfin
Alla Golonesky
Victoria A. Gomez
Josée Gonthier
Seth A. Goodchild
Ben Goodman
Kristen M. Goodrich
David B. Gordon
Michael Gordon
Rebecca Gordon
Francis Paul Gorg
Karl Goring
Kyle Gorski
Richard W. Gorvett
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Philippe Gosselin

Stanislav I. Gotchev

Jay C. Gotelaere

Stacey C. Gotham

David Govonlu

Odile Goyer

Gilbert Grady

Paul M. Grammens

Marcela Granados

Linda Grand

Lison Gravel

Mathieu Gravel

Joseph Homer Gravelle

Brent R. Gray

Jean-Francois Greeff

Amy Beth Green

Eric L. Greenhill

Kayla Thai Greeson

Marion Gregoire-Duclos

Veronique Grenon

Legare W. Gresham

Francis X. Gribbon

Wesley John Griffiths

Charles R. Grilliot

Joe Grimes

Jeffrey Robert Grimmer

Joshua Matthew Grode

Steven J. Groeschen

Stephanie A. Groharing

Kevin A. Groom

Jessica Marie Grow

Joshua S. Grunin

Jemmy Gu

Tao Tony Gu

Weiyue Gu

Simon Guenette

Denis G. Guenthner

Frangois Guerard

Stewart Brent Guerard

Yves Guerard

Manuel S. Guerra

Kimberly Walker Guerriero

Ellen Arndt Guffy

Nicholas Gullo

Unawatuna Gamage Asiri
Gunathilaka

Ran Guo

Amit K. Gupta

Nicholas Gurgone

James C. Guszcza

Sam Gutterman

Elizabeth Susan Guven

Serhat Guven

Kofi Gyampo

Fiona E. Ha

Sarah Haberman

Nicole A. Hackett
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Nasser Hadidi

Constantinos
Hadjistephanou

Jillian Elise Hagan

Charles Kitson Hagedorn

Julie A. Hagerstrand

Thomas Haggerty

John A. Hagglund

James W. Haidu

Jeannette Marie Haines

Richard Haines

Brett R. Hall

Brian Peterson Hall

R. Dale Hall

Spencer Thomson Hall

Coty William Hallay

Leigh Joseph Halliwell

Scott T. Hallworth

Julie K. Halper

Yuval Halperin

Aaron M. Halpert

Sandra K. Halpin

Aisha Hameed

David Scott Hamilton

Charles Hammal

Nicholas Hamwey

Hai Na Han

Wei Juan Han

Paul James Hancock

Trevor C. Handley

Alison N. Handschke

David Lee Handschke

Aaron G. Haning

Craig Hanna

Gregory Hansen

Kevin James Hanson

Robin A. Harbage

Jason N. Harger

Jason C. Harland

Jeremy Huston Harlow

Robert L. Harnatkiewicz

Christopher A. Harris

Guo Harrison

Brian M. Hartman

David G. Hartman

Ryan D. Hartman

Nicholas Guy Hartmann

Thomas Michael Hartsig

Lise A. Hasegawa

Christian D. Hauprich

Wendy Hawes

Gordon K. Hay

Patrick A. Hayden

Katharine Hayhoe

Roger M. Hayne

Gregory L. Hayward

Liang He

Mingxi He

Qing He

Saiying He

Stephen P. Heagy

Jodi J. Healy

Keith Hebert

Philip E. Heckman

Cara Ann Heffling
Andrew Keith Heikes
David Joseph Heilbrunn
Christopher Heim
Jennifer Hellmuth
Gregory L. Helser

Laura Elizabeth Hemmer
Sara J. Hemmingson
Bradley M. Henderson
Caitlin Danielle Hendricks
Donald EJ. Hendriks
Nathan Robert Heng
Ben Henig

Michael A. Henk

Paul D. Henning

Garret D. Hepburn
David E. Heppen
Wayne A. Heppner
Joseph A. Herbers
Elizabeth A. Herbert
Brady L. Hermans
Kirsten Costello Hernan
Alyce May Chow Hernandez
Roberto A. Hernandez
Paul Daniel Herzog
Todd J. Hess

Allison Rae Hettinger
Brandon L. Heutmaker
Dustin Hevener

Colin J. Heydorn

Daniel D. Heyer

Leigh Gilbert Heymann
Mark D. Heyne

David Andrew Hibbard
Christopher D. Hickey
Anthony D. Hill

Aaron Nicholas Hillebrandt
Alan M. Hines

Adam Baron Hirsch
Patricia A. Hladun

Bing Kun Ho

Man Lok Eric Ho

Martin Hiu Fung Ho
Ray Yau Kui Ho

Ryan Yin-kei Ho
Andrew William Hoffman
Rebecca Hoffmann
Jeana Holewinski

James H. Hollman

Lisa Marie Holloway

Christopher M. Holt
Melissa S. Holt

David L. Homer
Steven N. Honcharik
Brian Hong

Liang Hong

Weiming Hong

Gary Hoo

Jimisha Harish Hooda
Allen J. Hope

Eric J. Hornick

Mary T. Hosford
William Allen Hossom
Yang Hou

Paul E. Hough
Anthony Hovest

Ruth A. Howald
Chia-Han (Jerry) Hsieh
Long-Fong Hsu

Albert J. Hsueh

Anton A. Hu

Guangyu Hu

June Hu

Yangyan Hu

Allen Kaming Huang
Bo Huang

Chenyan Huang
Chien Che Huang
Danyun Huang
Dennis Dar You Huang
Dennis Huang

Hsiang Wen Huang
Lin Huang

Penglin Huang

Peter P. Huang
Queenie W.C. Huang
Sheng-Fei Huang
Shengli Huang

Sherry Huang

Wei Q. Huang
Zhigang Kevin Huang
Sarah Marie Hubbell
John E Huddleston
Melissa N. Huenefeldt
Andrew Walker Hufford
Jeffrey R. Hughes
Kevin Hughes

Sandra L. Hunt
Rachel O. Hunter
Sarah Louise Hunter
Mangyu Hur

Paul Jeffrey Hurd

Paul R. Hussian

Buu M. Huynh

Yu Shan (Cathy) Hwang
Michelle Lynn Iarkowski
Philip M. Imm
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Victoria K. Imperato
Lauren Miranda Inglis
Lorenzo Invernizzi
Anthony Chungheng Ip
Brian M. Ironside
Ika Marissa Irsan
Nicholas O. Irwin
Craig D. Isaacs

Jed Nathaniel Isaman
Matthew M. Iseler
Yehuda S. Isenberg
Ali Ishaq

Jason Israel

Eugene Itskovich
David Itzkowitz
Joseph Marino Izzo
Jeremy A. Jacko
Steven Jackson
Linda Jacob

Mathieu Jacob

Shira L. Jacobson
Catherine Jacques-Brissette
Daniel Patrick Jaeger
Samantha Jaeger
Naheed Z. Jaffer
Matthew R. Jahnke
Navarun Jain

Ryan Janovitz
Joseph W. Janzen
Cara Ashley Jarman
Michael S. Jarmusik
Brett D. Jaros

Kamil K. Jasinski
Matthieu Jasmin
Ashwin Jayaraman
Katelyn M. Jeffreys
Nancy Jenkinson
Philip J. Jennings
Wesley Jenq

Scott E. Jensen
Bailey Jenson
Jaykishan Jeyendran
Isabel Jiayi Ji

Xiang Ji

Ya Jia

Bin (Chris) Jiang
Guanjun Jiang

Han Jiang

Min Jiang

Shiwen Jiang
Weidong Wayne Jiang
Ziyi Jiao

Yuedi Jin

Yi Jing

Philippe Jodin

Sam Johnmeyer
Alan Heintz Johnson

Albert H. Johnson
Andreas Johnson
Brian E. Johnson
Daniel Keith Johnson
KurtJ. Johnson

Laura A. Johnson
Patricia D. Johnson
Peter James Johnson
Tricia Lynne Johnson
Zachary Luke Johnson
Steven M. Jokerst
Derek A. Jones

Mark C. Jones

Virginia Jones

William Rosco Jones
Bridget Laurel Jonsson
Laura Dembiec Jordan
Dana F. Joseph

Gary R. Josephson
Julie M. Joyce

Lisa K. Juday

Amy Ann Juknelis
Cyprian Manyu Juma
Jeremy M. Jump
Robert W. Justice

Kylie Lucinda-Marie Justo
Debralynn K. Kahikina
James B. Kahn
Kenneth Robert Kahn
Ridhima Handa Kale
Anne Clarissa Kallfisch
Mark Mwiti Kalothi
Lev Kamenetsky

Scott A. Kaminski
Anne M. Kamps
Connie Kang

Ethan Yisung Kang
Hyunho Kang
Yongwoon Kang

John P. Kannon

Mary Jo Kannon
Stephen H. Kantor
Sandip A. Kapadia
Pamela A. Kaplan
Sally M. Kaplan

Karine Kaprielova
Shivani Karani

John J. Karwath
Robert Nickolas Kaskovich
Anthony N. Katz
Lawrence S. Katz
Allan M. Kaufman
James Kaufmann
David M. Kaye
Jennifer Lynn Kaye
Karen Allyson Kazun
Clive L. Keatinge
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Chris Ian Keech

Eric R. Keen

Scott Keim

Michael Anthony Kelch
Cheryl R. Kellogg

Anne Kelly

Kevin Dennis Kelly
Scott Kelly

Scott William Kelly
Amanda R. Kemling
Andrew P. Kempen

Kara Dawn Kemsley
Gareth L. Kennedy
Kristin Kennedy

Sean M. Kennedy
Kristen Anne Kenney
Leigh Maurice Kenwothy
Lisa M. Kerns

Ashley M. Kerr

Kevin Paul Kerr
Matthew Michael Kershner
Kevin A. Kesby

Emily Amanda Kessler
Scott P. Key

Aditya Khanna

Anand Khare

Alena Kharkavets

C.K. Stan Khury

Stacey M. Kidd

Lauren A. Kidwell

Sean Robert Kiernan
Frederick W. Kilbourne
Matthew G. Killough
Dong Kyum Kim

Duk Inn Kim

Eun Mi Kim

So-Yeun Kim

Ziv Kimmel

Marianne Louise Kindberg
Deborah M. King
Martin T. King

Thomas Patrick King
Jeffrey Grant Kinsey
Paul E. Kinson

Regina Kintana

James Andrew Kirtland
Hans Friedrich Kist
Brian Klaif

Kenneth Scott Klassman
Megan Michelle Klein
Susan L. Klein

James J. Kleinberg
Rodney Christopher Kleve
Nicholas J. Klinka
Therese A. Klodnicki
Rebecca Min Knackstedt
Lee W. Knepler

Matthew T. Knepper

Alex Knights

Kathleen M. Knudson

Aaron Charles Koch

Kathryn Rose Koch

Leon W. Koch

Moshe Kofman

Roy Kohl

Thomas R. Kolde

Sumit S. Koli

Stephen L. Kolk

Richard Kollmar

Mark D. Komiskey

Hanna Komlos

Margaret K. Kong

Henry Joseph Konstanty

John Stephen Koo Lam
Tseung

William R. Kopcke

Parker B. Koppelman

Ebo Koranteng

David C. Korb

Ievgen Korol

Abigail Joy Korthals

Benyamin Kosofsky

Mariana Radeva Kotzev

Jennifer S. Kowall

Dusan Kozic

Ronald T. Kozlowski

Alexander Kozmin

Leland S. Kraemer

Eric P. Krafcheck

Alex Gerald Kranz

Gustave A. Krause

Max Kravitz

Taylor D. Krebsbach

Rodney E. Kreps

Richard Scott Krivo

Tyler A. Kroetsch

Jane Jasper Krumrie

Alex Krutov

Sarah Krutov

Jinghua (Chloe) Kuang

Jeffrey L. Kucera

Carrie H. Kuczak

Andrew E. Kudera

Ronald T. Kuehn

Emilee J. Kuhn

John M. Kulik

Ravi Kumar

Jason Anthony Kundrot

Matthew W. Kunish

Howard A. Kunst

Scott C. Kurban

Vinu Kuriakose

Elizabeth A. Kurina

Seth Jason Kurpiel
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Pamela G. Kurtz
Kenneth A. Kurtzman
Terry T. Kuruvilla
Gregory E. Kushnir
Edward M. Kuss

Paul E. Kutter

Nadya Kuzkina

Keith Patrick Kwiatkowski
Andrew Soon-Yong Kwon
Alvin Kwong

Jill Anne Labbadia
Guillaume Labrecque
Erin B. Lachen

Paul E. Lacko

Douglas Lacoss

Francgois Lacroix
Salvatore T. LaDuca
Julie-Linda Laforce
Steven P. Lafser
Jean-Sebastien Lagace
Giancarlo Lahura

Voon Seng Lai
ZhenZhen (Jenny) Lai
Jacob B. Lain

Heather D. Lake

William J. Lakins
Richard Christopher Lally
Cathine K. Lam

Chun Hin Lam

Edward Chun Ming Lam
EricJ. Lam

Lan See Lam

Charles Gregory Lamb
Dean K. Lamb
Apundeep Singh Lamba
Adina Landesman
Timothy J. Landick

John B. Landkamer
Anom Duy Lane

David Matthew Lang
Dennis L. Lange
Michael Christopher Lange
Luc Langlois

Derek Michael Lanoue
Nicholas Joseph LaPenta
Thomas J.R. Lapinski
Robin M. LaPrete

James W. Larkin

Chere LaRose

Michael R. Larsen
Robert J. Larson

Steven W. Larson

Daniel S. Latinsky
Clifford Kin Lok Lau
Jonathan James Laubinger
Michael L. Laufer

Pierre Guy Laurin
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Jason A. Lauterbach
Jonathan Robert Laux
Vincent Lavallee-Laliberte
Jean Sebastien Lavoie
Yin Lawn

Dennis H. Lawton
Khanh M. Le

Thomas V. Le

VyLe

Jean-Philippe Le Cavalier
Melanie Colleen Leavy
Marc-Andre Lebeau
Jocelyn LeBlanc-Courchaine
Nicholas A. LeClaire
Alexandre Leclerc
Julie Ann Lederer
Christie Lai Yin Lee
Dominic Noel Lee
Henry T. Lee

Joseph Seung Lee
Kevin A. Lee

Marie Lee

Ping Hsin Lee

Pui Man Lee

Ramona C. Lee
Samantha Lee
Seung-Won (Sam) Lee
Soo-Jin Lee

Dorothy Ann Leemhuis
Amanda Christine Leesman
Scott J. Lefkowitz
Courtney L. Lehman
Meyer Tedde Lehman
Todd W. Lehmann
Nicolas Lehoux
Charles Wang Lei
Mingwei Lei

Neal Marev Leibowitz
Trevor James Leitch
Bradley H. Lemons
Micah Lenderman
Xiaoyang Leng
Nicholas Leofsky
Khong Chun Leong
Weng Kah Leong
Pierre Lepage
Giuseppe E. LePera
Roland D. Letourneau
Ronald S. Lettofsky
Chun Hei Leung
Hoi-Lam Leung
George M. Levine
Jennifer M. Levine
Justin M. Levine
Kenneth A. Levine
Lucinda Levine

Marc Levine

David Spencer Levy
Elchanan Y. Levy
Adrienne Jeanette Lewis
Jacqueline Lewis
Kelly Carmody Lewis
Daochun Li

Guang Yan Li

Hao Li

Hao Li

Jingwen Li

Joyce Cheuk Chi Li
Lingxiao Li

Ling-Yu Anita Li

Lu Li

Ran Li

Raymond Li

Rong Li

Ruiqi Li

Shangjing Li

Shuo Li

Wenyi Li

Xiaoxuan Li

Xin Li

Xinyue Li

Xiuyu Li

Xuan Li

Yali Li

Yanqing Li

Ying Li

Yun Li

Yungqin Li

Yushuai Li

Zhe Robin Li

Ziyu April Li

Chen Justin Liang
Lily (Manjuan) Liang
Ryan L. Liang
Andrew Hankuang Liao
Jia Liao

Xingyun Liao
Yuan-Chen Liao
Gavin X. Lienemann
Eric E. Liland
Matthew Allen Lillegard
Simon John Lilley
Henry Hang-Lei Lim
Jonathan Lim
Lian-Ching Lim
Siew Gee Lim
Chiouray Lin
Christine Lin

Jin Yuan Lin

LiLing Lin

Li Li Lin

Liming Lin

Melody Ko Lin

Reng Lin

Shan Lin

Steven C. Lin
Yi-Hsuan Lin

Yu Te Lin

Charles Lindberg
Caterina Nicolina Lindman
Joseph Kenneth Lindner
Janet G. Lindstrom
Briza Maximum Ling
George R. Ling

Daniel A. Linton
Kimberly A. Lippincott
William Litner
Chihfan Flora Liu
Chi-Jou Liu

Cunbo Liu

Henry Ding Liu
Jacqueline Jie Liu
Jianbin Liu

Jing Liu

Jun Liu

Kathy Liu

Lian Liu

Nannan Liu

Sijun Liu

Weichen Liu

Xianfang Liu

Yunhsia B. Liu

Yuning Liu

Ziyue Liu

Christine A. Livingston
Erik Frank Livingston
Paul R. Livingstone
Anson Ming Hin Lo
Kim Ho Lo

Andrew E Loach
Dustin J. Loeffler

Kean Mun Loh

Scott Bell Lombardo
Danielle Marie Long
Edwin David Lopez
Valerie M. Lopez
Richard Borge Lord
Nathaniel Moore Loughin
Jennifer W. Louie

Cara M. Low

Stephen P. Lowe
Daniel A. Lowen

John David Lower

Emily Lyster Lowery
Christopher J. Loyd

Jie (Michael) Lu
Karen Lu

Qin Lu

Yisi Lu

Amanda Cole Lubking

Andrea Lucchesi
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John Lucker

Stephen J. Ludwig

Jenna Dawn Luft

Julia B. Lui

Amy Rachele Lukasik

Keyang Luo

Lai-yue Sam Luo

Yaming Luo

Yi Luo

Daniel W. Lupton

Christine Rebecka Luthi

Khanh Luu

Aileen Conlon Lyle

Allen S. Lynch

Benjamin James Lynch

James P. Lynch

Stephanie I. Lynn

Brett A. Lyons

Jinbing Ma

Jing Jing Ma

Xiaojiang Ma

Zhengwei Ma

Rimma Maasbach

Susan Elizabeth Macaulay

Christopher R. Macella

W. James MacGinnitie

Evan P. Mackey

Satnam MacLean

Brian E. MacMahon

Scott Andrew Macneil

Harsha S. Maddipati

Eric A. Madia

Kevin M. Madigan

Mark A. Maenche

Peter Anthony Magliaro

Dorothy Lentz Magnuson

Stephanie T. Magnuson

Justin Mah

Vahan A. Mahdasian

James M. Maher

Barthelemy Jean Francois
Mahieu

Maria Mahon

Kevin Christopher Mahoney

Madeline Elizabeth Main

Paul J. Majchrowski

John A. Major

Dea Malollari

David Mamane

Nicholas Stone Mancini

Michael Mancuso

Vijay Manghnani

Donald E Mango

Christopher R. Manhave

Donald E. Manis

Eric Mitchell Mann

Sarah Manuel

Anthony L. Manzitto
Minchong Mao

Ajay Kishore Marathe
Gabriel O. Maravankin
Victoria Marciano
Richard J. Marcks
Lawrence E Marcus
Martin Edward Marion
Joseph O. Marker
Chaim H. Markowitz
Sharon L. Markowski
Robert L. Markwell
Leslie R. Marlo

Philip B. Marsel
Benjamin Marshall
Jonathan T. Marshall
Thomas James Marshall
Anthony G. Martella
Alexander James Martin
Christopher B. Martin
Steven Luther Martin
Zachary J. Martin
Vladimir Martinak
Dylan E. Martz

John Nicholas Massari
Ana J. Mata

Kyle L. Mathews

Lee W. Mathewson
Stuart B. Mathewson
Jonathan L. Matthews
Walter T. Matthews
Leroy H. Mattic

Bonnie C. Maxie

Laura A. Maxwell
Matthew E. May
Victoria Arias Mayen
Paul H. Mayfield

Dee Dee Mays

Michael A. Mazzonna
Grace McAlexander Swofford
Ryan Andrew McAllister
Sean M. McAllister
Jonathan C. McBeath
Timothy McCarthy
Cody Allen McCaw
Richard Alexander McCleary
Laurence R. McClure
Christopher Karol McCulloch
Sean P. McDermott
Jeffrey B. McDonald
Clayton E. McFerran
Stephane J. McGee
Brent L. McGill

Renée Marie McGovern
Liam H. McGrath
Thomas S. McIntyre
Rasa Varanka McKean
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Kelly S. McKeethan
Barry J. McKeown
Steven G. McKinnon
S. Michael McLaughlin
Samantha Maple McLeod
Mary Ann McMahon
Eamonn Anthony
McMurrough
Sarah K. McNair-Grove
Peter A. McNamara
James P. McNichols
Gregory E. McNulty
John James McNulty
M. Sean McPadden
Michael Brandon McPhail
Lawrence J. McTaggart
Esperanza Borja Mead
William T. Mech
Hernan L. Medina
Clifford Dean Mefford
Megan Anne Meier
John H. Meisse
Julie E. Melnick
Daniel Mena-Martinez
Martin Menard
Michael Mendel
Jing Meng
David L. Menning
Radhika Sunish Menon
Eric Mercier
Joshua David Merck
Stephen V. Merkey
Joseph Scott Merkord
Benjamin Isaac Mermelstein
Elizabeth Cashman Merritt
James R. Merz
Daniel John Messner
Nicholas Metaxas
Paul Edward Metzger
Glen Eric Meyer
Glenn G. Meyers
Thomas Walter Mezger
Jerry A. Miccolis
Robert S. Miccolis
Jon W. Michelson
Jennifer Middough
Stephanie Mielke
Matthew Michael Mielnik
Michael E. Mielzynski
Tamara Georgeievna
Mihaelyan
Anthony Robert Milas
Stephen J. Mildenhall
Joseph A. Milicia
Tatjana Miljkovic
Carrie E Miller
David L. Miller

Erik Charles Miller
James Harold Miller
Kellen Christopher Miller
Laura Delaney Miller
Mary D. Miller

Mary Frances Miller
Nathan Andrew Miller
Peter L. Miller
Stephanie A. Miller
Tara Lynne Miller
William J. Miller
Aaron G. Mills
Richard James Mills
Ain Milner

Francgois Milot

Jelena Milovanovic
Aaron Gregory Minnis
Camille Minogue
Meagan S. Mirkovich
Brian Mittleberg

Amy Qiuxiao Mo
Bashir Moallim

Brett Moberg
Claudine H. Modlin
Melanie Modrick
Tyson Mohr

Marc Michael Molik
Amanda Lynn Moll
Veronika Molnar
Jimmy Molyneux
Rabia Momin

Richard B. Moncher
Christopher J. Monsour
Brad J. Monterio
Matthew Louis Montero
Robert Montgomery
Stuart W. Montgomery
David Patrick Moore
Emily Christine Moore
Kelly L. Moore

Lori A. Moore

Richard P. Moore
Sean Michael Moore
Alejandro Morales
Matthew C. Moran
Lia Juliana Morelli
Matthew E. Morin
Joseph M. Morris
Matthew C. Morris
William E Morrissey
Alexander E. Morrone
Landon Mortensen
Alex Joseph Morton
Daniel Moskala
Timothy C. Mosler
Roosevelt C. Mosley
Melinda Sue Moss
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Isaac Mostov

Judy Pool Mottar
Sharon D. Mott-Blumer
Mohammed Moussaif
Michelle Moyer
Fritzner Mozoul
Joseph J. Muccio

Ian Colan Mui

Brian J. Mullen

Mark W. Mulvaney
Shams Munir

Leigh J. Murdick

Peter J. Murdza
Heather M. Murley
Travis Murnan

Daniel M. Murphy
Phoebe A. Murphy
William E Murphy
Steven Zachary Murtha
Nichole Murton

Rade T. Musulin
Timothy O. Muzzey
Jarow G. Myers

Thomas G. Myers

Ellen Joy Myerson
Marie-Eve Nadeau
Nicolas Nadeau
Christian Nadeau-Alary
Stephen Nagy

Todd M. Nagy

Sameer Singh Nahal
Deepa Chembazhi Nair
Norberto Namkoong
Nerissa S. Nandram
Arundhati Nandy
Prakash Narayan
Nancy Narisi

John C. Narvell
Stephen Nash

Douglas Robert Nation
Philip B. Natoli
Alexandre Nault-Daigle
Sandra Maria N.M.I. Nawar
Jacqueline Lee Neal
Helen Patricia Neglia
Scott L. Negus

Brad Thomas Neilson
Allan R. Neis

Allison T. Nelson

Cale Andrew Nelson
Michael S. Nelson
Joseph Nemet

Kai-Ting Neo

Joshua Jacob Newkirk
Amber L. Ng

Chun Kit Ng

Judy Wai Yan Ng
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Kwok C. Ng

Kagabo E. Ngiruwonsanga
Bao Anh Duc Nguyen
Belinda Nguyen
Charles Nguyen
Leonidas V. Nguyen
Norman Niami
Bradford S. Nichols
Raymond S. Nichols
Jennifer L. Nicklay
Adam Kevin Niebrugge
Buddy W. Niece
Andrew S. Niehus
Jason Edward Nikowitz
Sean Robert Nimm
Lison C. Noblet
Samuel K. Nolley
Jason M. Nonis

Peter M. Nonken
Andrew Scott Nonnweiler
Darci Z. Noonan
Randall S. Nordquist
Christopher M. Norman
Jonathan Norton

Brett A. Nortz

G. Chris Nyce

David J. Oakden
William S. Ober

Diana Marie O’Brien
Kathleen C. Odomirok
Shintaro Arthur Okura
Kathy A. Olcese

Alan Tomo Oldiges
Christopher John Olsen
Kevin Jon Olsen
Denise R. Olson

Erin M. Olson

Colleen A. Olthafer
James D. O’Malley
Shze Yeong Ong
Michael A. Onofrietti
Melinda H. Oosten
Brian J. O'Reilly
Kathleen S. Ores Walsh
Theodore S. Ori
Andrew R. Orlando
Jacob E. Orlofsky
Patrick J. O'Rourke
John Wilson Orr
Alejandro Antonio Ortega
Dion Oryzak

Kyle Scott Osborne
Wade H. Oshiro

Robert Henry Osicki
Jhon E. Osorno

Cherity A. Ostapowich
Kelsey Osterloo

David Ostrowski

Genevieve L. O’Toole

Chad Michael Ott

Joanne M. Ottone

Tetteh Otuteye

Eric W. Overholser

Michael Guerin Owen

Grant C. Owens

Nathan Vea Owens

Alessandro Pace

Jeremy Pachtinger

Michael G. Paczolt

Angela Myler Padilha

John Francis Pagano

John Michael Pagliarulo

Ajay Pahwa

Damon W. Paisley

Alan M. Pakula

Daniel James Palardy

Rudy A. Palenik

Gerard J. Palisi

Yvonne Naa Korkor Palm

Kari A. Palmer

Keith William Palmer

Jennifer J. Palo

Evan S. Palumbo

Kelly A. Paluzzi

Wei Pan

Ying Pan

James H. Panning

William H. Panning

Cosimo Pantaleo

Nicholas Anthony Papacoda

Dmitry E. Papush

Jonathan M. Parad

Michael Vincent Paradiso

Pierre Parenteau

Hyun Park

Andrea C. Parker

Curtis M. Parker

Brett A. Parmenter

Dean Michael Parnell

Jeremiah J. Parranto

Rahul A. Parsa

Chandrakant C. Patel

Minesh Kumar Patel

Shannon Mary Edith
Patershuk

Lela K. Patrik

Kah-Leng Wong Patterson

George Pavlis

Lisa Michelle Pawlowski

Eva M. Paxhia

David R. Payne

Nino Joseph Ibo Paz

Fanny C. Paz-Prizant

Charles C. Pearl

Marc B. Pearl

Jeremy Parker Pecora
John R. Pedrick

Paul Pelock

Tracie L. Pencak
Bruce G. Pendergast
Hong Peng

Yoram David Perez
Nicole Marie Perilstein
Jaya Perrier

Julia L. Perrine
Christopher Kent Perry
Daniel Berenson Perry
Ashley M. Persson
Katrine Pertsovski
Jason Pessel

Jonathan David Peters
Kevin T. Peterson
Lindsey Marie Peterson
Christopher August Petrolis
Brent Michael Petzoldt
Carolyn A. Pfeffer
Jeffrey J. Pfluger
Dianne M. Phelps
Beverly L. Phillips
George N. Phillips
Richard N. Piazza
Mathieu Picard

John Pierce

Jordan Pilgrim

Eric Pince

Susan R. Pino
Anthony J. Pipia
Matthew D. Piser
Joseph W. Pitts

Leonid S. Plaksienko
Yevgeni Plaksienko
Etienne Plante-Dube
Christopher James Platania
Dave Pochettino

Igor Pogrebinsky
Amanda P. Pogson
Mitchell S. Pollack
Timothy K. Pollis
Kenneth Poole

Susan M. Poole

Robert T. Pope

Abby Lee Popejoy
Aleksey Popelyukhin
Amber B. Popovitch
Dale S. Porfilio
Michaela C. Porter
Timothy Ray Porter
Aaron Z. Potacki
Cynthia M. Potts
Sophie Poulin

Denis Poulin-Lacasse
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Derek Paul Pouliot
David S. Powell

Sarah Power

Prem Prakash

Katya Ellen Prell
Stephen R. Prevatt
David Allen Prevo
Virginia R. Prevosto
Thomas M. Prince
Warren T. Printz

Jenni Elizabeth Prior
Mark Priven

Arlie J. Proctor

Maxim Proulx-Rivard
Stephane Provost
Anthony E. Ptasznik
David S. Pugel

Dorian Puleri

Ralph Stephen Pulis
Ryan Purcell

John M. Purple

Jared A. Pursaga
Justin N. Pursaga
Lovely G. Puthenveetil
Alan K. Putney

Joshua J. Pyle

Marjan Qazvini

David Zhibin Qin
Junhua (Blanca) Qin
Yitian Qin

Peter Wright Quackenbush
Alessandrea Corinne Quane
Annie Que

Karen L. Queen

Keith Quigley

Richard A. Quintano
Kenneth Quintilian
Tanveer Quraishi
Stephanie Gould Rabin
Guy Rabinowitz

Josée Racette

Kay K. Rahardjo
Kathleen M. Rahilly
Jaishan Rajendra
Preneshan Ramaloo
Jayson James Ramdany
James Ramenda

Ian R. Ramey

Jason M. Ramsey
William Steve Randolph
Ravi Ranjan

Madhu Rao

Laura Ann Rapacz
Calvin Paul Rappard
Ellen Rose Raushel
Pamela Sealand Reale
James E. Rech

Kyle B. Reed

Nicholas J. Reed
Elizabeth M. Regan
Rebecca Barbara Reich
Jeremiah N. Reinkoester
Andrew R. Remington
Melissa A. Remus
Jiandong Ren

Yan Ren

Raul J. Retian

Monica Encinas Revadulla
Christopher J. Reynolds
Craig W. Reynolds
Michael J. Reynolds
Gena Park Rhee

Karin M. Rhoads
Florian Richard

Michael E. Richard
AlecJ. Richards

Jack W. Richards

Joseph Wallace Richards
Jeremiah I. Richardson
ZoeFE. S. Rico

Elizabeth M. Riczko
Stephen V. Rifner

Adam David Rinker
Bruce A. Ritter

Karen Lynn Rivara
Spencer Roach

Delia E. Roberts

Jacob Matthew Robertson
John P. Robertson

Kayla M. Robertson
John W. Robinson
Terence Richard Robinson
Ezra Jonathan Robison
Peter Kingsley Robson
Seth Michael Roby
Rafael Rocha Da Costa
Michelle L. Rockafellow
Matthew Robert Roddy
Robert C. Roddy

Jacob D. Roe

Rebecca L. Roever
Amber M. Rohde
Courtney Elaine Rohde
Paige Albee Roland
Kevin D. Roll

Stephen Eugene Roll
Alicia Rollo

Charles A. Romberger
Steven Carl Rominske
A. Scott Romito

Tyler Alexander Rosacker
John Russell Rose

Jay Andrew Rosen
Deborah M. Rosenberg
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Marc Rosenberg

Jill M. Rosenblum
Christina B. Rosenzweig
David A. Rosenzweig
Brad Joseph Rosin

Jason M. Rosin
Christine R. Ross

Gail M. Ross

Brent M. Rossman
Brandelyn C. Roth
Daniel G. Roth

Laura G. Roth

Robert Allan Rowe
Stuart C. Rowe

Adrian Vaughn Rowland
Carly J. Rowland

James B. Rowland

Lydia Roy

A. Carver Roya

Ryan P. Royce

Peter A. Royek

Brian P. Rucci

Sean A. Ruegg

Anne Ruel

Nathan C. Rugge

David L. Ruhm

Nathan E. Rule

Kenneth W. Rupert

Eric Ruppert

Jason L. Russ

Nicholas (Nick) Russel
Bryant Edward Russell
Drew R. Russell

Kevin L. Russell
Michael Joseph Russell
Stephanie Elizabeth Russell
Giuseppe Russo

Dana Signe Ryan
Frederick Douglas Ryan
Julia Methling Ryan

Kyle M. Ryan

Jeffery Rykhus

Joelle Saba

Shama S. Sabade

Joseph J. Sacala

Spencer Harrison Sadkin
John Christopher Sadloske
Alex Evan Sadowski
Stuart G. Sadwin

Rajesh V. Sahasrabuddhe
Frederic Saillant
Monica Sainz-Huang
Marion K. Sajewich
Vera P. Sakalova
Wenwen Salerno

Evan P. Saline

Anthony Thomas Salis

Allison Marie Salisbury
Brent M. Sallay
Timothy Steven Sallay
Nick Salter
Melissa A. Salton
Ryan R. Samaratunga
Brian J. Samuelson
Warren Pagsanjan San Luis
Mitra Sanandajifar
Robert M. Sanders
Manalur S. Sandilya
Donald D. Sandman
James Charles Sandor
Patrick Santala
Sandra C. Santomenno
Silvana Sarabia Quiroz
Frances G. Sarrel
Jason Thomas Sash
Antoine Sasseville
Sean Satar
Brett Andrew Saternus
Stephen P. Sauthoff
Eric L. Savage
Matthew Savolskis
Cheng Khang Saw
Letitia M. Saylor
Adam Koloman Scarth
Michael B. Schenk
Phillip E Schiavone
Doris Y. Schirmacher
Ernesto Schirmacher
Sunde M. Schirmers
Daniel David Schlemmer
Eric J. Schmidt
Jeffrey W. Schmidt
Klaus D. Schmidt
Marc Christopher Schmidt
Karen L. Schmitt
Matt J. Schmitt
Michael C. Schmitz
Nicholas Michael Schneider
Parr T. Schoolman
David Serge Schraub
Jonathan M. Schreck
Jonathan William Schroeder
John J. Schubert
Kristen Leigh Schuck
Jan Schuh
Christopher Merlin
Schumacher
Andrew J. Schupska
Erika Helen Schurr
Robert J. Schutte
Jeffory C. Schwandt
Allan I. Schwartz
Arthur J. Schwartz
Brian T. Schwartz

ACTUARIAL REVIEW 33



Genine Darrough Schwartz
Nathan Alexander Schwartz
Joy A. Schwartzman
Neil Schwarzenberger
Lyndsey J. Schwegler
Mischelle Schweickert
JefferyJ. Scott

Suzanne Mills Scott
Rachel Marie Seale
Michael James Seeber
Ernest C. Segal

Brock A. Seim

Kristen Leigh Seitz
Scott Sellers

Shayan Sen

Kaushika Sengupta
Mandy Mun Yee Seto
Richard H. Seward
Ryan Scott Shackelford
Michael W. Shackleford
Nihar Mahesh Shah
Vigas Ahmed Shah
Brandon Scott Shain
Marc Shamula
Vladimir Shander
Mark R. Shapland
Robert D. Share
Gaurav Sharma
Matthew D. Sharp
Jennifer Diane Shay
Elaine T. Shen

Hong Shen

Hsien-Ying Shen

Quan Shen

Zilan Shen

Linda A. Shepherd
Michelle L. Sheppard
Holland Sherba
Harvey A. Sherman
Andrea Wynne Sherry
Margaret Tiller Sherwood
Yee Ting Lois She-Tom
Yevgeniy V. Shevchuk
Cunhua Shi

Hayley H. Shi

Hua Shi

Meyer Shields

David Y. Shleifer
Jeremy D. Shoemaker
Jason Thomas Shook
Jamie Shooks

Darin James Showalter
Matthew Thomas Shugrue
Dev Shukla

Ishan S. Shukla

Derek Michael Shupe
Rehan N. Siddique
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David Evan Sidney
Joseph Silvestri
You-Im Sim

Achille Raoul Sime-Lanang
Helen E. Simonett
Rial R. Simons

Emma Simonson
Annemarie Sinclair
Kirsten M. Singer
Jeffrey S. Sirkin

Helen A. Sirois
Thomas Slader
Winnie Purcell Sloan
Craig Ashley Sloss
Lisa A. Slotznick
Taralyn Slusarski
Christopher M. Smerald
Ann Marie Smith
Brandon S. Smith
David A. Smith

Jason Smith

Jason Thomas Smith
Jeffery J. Smith
Jeremy C. Smith
Joanne Smith

Katrina E. Smith

Lee M. Smith

Lindsey M. Smith
Mary Kathryn Smith
Michael Bayard Smith
Michael L. Smith
Richard A. Smith
Ryan Smith

Sean M. Smith
Patricia E. Smolen
Jared Gabriel Smollik
Halina H. Smosna
David C. Snow

Ryan Francis Snyder
Christopher Y. So
Fiona So

Kam Sang So

Scott G. Sobel

Rachel Lynn Soich
Anthony A. Solak
Michael Ian Solomon
Leigh A. Soltis
Andrew Kenton Somers
Matthew Robert Sondag
John B. Sopkowicz
Carl Sorel

Carl J. Sornson
Richard C. Soulsby
Trevor Jon Soupir
Klayton N. Southwood
Sharon L. Sowka
Joanne S. Spalla

Giorgio Alfredo Spedicato
Michael P. Speedling
Alan M. Speert

Julia Patricia Spence
Joshua L. Spencer

David Spiegler

Phillip Vial Spolarich
Matthew Lee St. Hilaire
Paul Quinn Stahlschmidt
David Chan Stanek
William G. Stanfield
Thomas N. Stanford
Patrick Thomas Stapleton
Michael William Starke
Benoit St-Aubin

Maureen Brennan Stazinski
Tracey Ellen Steger
Jeffrey S. Stehlgens
Mindy M. Steichen
Samantha Elizabeth Steiner
Lawrence J. Steinert
Russell Steingiser

Jared Wallace Steinke
Julia Causbie Stenberg
Emanuel James Stergiou
Ian P. Sterling

Abby L. Sternberg

Britton Stewart

Robert Baird Stewart
Paul-Andre St-Georges
Michael Bryant Stienstra
Joseph John Stierman
Jamie Lynn Stock

Jeffrey W. Stoiber

Emily Ruth Stoll

Dara Marlene Stone
Stephen Stone

John Paul Stonestreet
Elizabeth Demmon Storm
Joseph Daniel Stratton
Laura Michelle Stromberg
Thomas Struppeck
Ronora E. Stryker

Marla E. Strykowski
William Zach Stuart
Adam N. Sturt

Caryl Marie Styrsky
Christopher J. Styrsky
John Qiang Su

Ping Su

Xiao-shu Su

Yuchen Su

Jeffrey L. Subeck

Michael David Suess
Garry Steven Sui-Tit-Tong
Steven Michael Sulkin
Heidi Joy Sullivan

Kelly Aline Sullivan

Kevin M. Sullivan

Landon Sullivan

Sean P. Sullivan

Doug A. Summerson

Jiafeng Sun

Sun Sun

Xiaowei Sun

Xiaoyu Sun

Zongli Sun

Ramya Sunad

Taher I. Suratwala

Elizabeth Mae Suter

Zachary Gary Suter

Richard Carl Sutherland

Christopher Travis Swan

Scott J. Swanay

Ronald J. Swanstrom

Adam M. Swartz

Jonathan E. Swartz

Beth M. Sweeney

Jessica R. Sweeney

Timothy Delmar Sweetser

Christopher C. Swetonic

Robert C. Swiatek

Michael Brandon Synowicki

Chester John Szczepanski

Mark Taber

Jonathan Russell Taccone

Chien-Ling Tai

Kuanshuan Helen Tai

Christopher Tait

Jennifer M. Takvorian

Andrew Lucien Talarowski

Simon Tam

Salil Ajit Tamhane

Chao Tan

Chunlei Tan

Jia Wen Tan

Jimmy Chun Meng Tan

Ling Feng Tan

Wee Keat Kenny Tan

Wei-Chyin Tan

Winston Thomas Tan

Zongwen Tan

Alvin Tan Jin Kuan

Dereck Tanaka

Shui Man Sherman Tang

Ya Tang

James William Thomas
Tanser

David Tao

Qian Tao

Blerta Tartari

Samuel Tashima

Joshua Adam Taub

Catherine Harwood Taylor
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Greg Taylor

Jane C. Taylor

Megan Elizabeth Taylor-
Thielbar

Mou Jian Teo

David Terné

Karen E Terry

Amdeberhan Tessema

Patricia A. Teufel

Daniel R. Teuma

Dan Omer Tevet

Neeza Thandi

Jim Thanos

Alyssa Thao

Dawn M. Thayer

Andrew James Thesing

Wanessa Thibert-Leduc

Jonas E Thisner

Cameron Ross Thomas

Edward Daniel Thomas

John Frank Thomas

Robert M. Thomas

Ryan Thomas

Shantelle Adrienne Thomas

Andrew Bond Thompson

Gordon C. Thompson

Heather D. Thompson

Jared James Thompson

Kevin B. Thompson

Lori R. Thompson

Michael B. Thompson

Robert W. Thompson

Robby E. Thoms

Hemanth Kumar Thota

Kelsey Marie Thraen

Jennifer L. Throm

Rajesh Charles Thurairatnam

Barbara H. Thurston

Lijia Tian

Yu Tian

Pierre Charles Tiani Keou

Terrie Marcus Tin

Raymond T. Tobias

Michael Toledano

Lukasz Tomaszewski

Melissa Tomita

Peter Tomopoulos

Charles F. Toney

Kelvin Tong

Michael L. Toothman

Jose Angel Torres

Christopher J. Townsend

Gary S. Traicoff

Philip Traicus

Ming Keen Tran

Michael C. Tranfaglia

David A. Traugott

Bruno Tremblay

Catherine Tremblay

Philip M. Trick

Danielle Nicole Trinkner

Ethan Kenneth Triplett

Robert Mark Tromans

Bryan Ray Trone

Matthew W. Trost

Adam James Troyer

Eric L. Truax

Layla Trummer

Darcie R. Truttmann

Queenie Wing Kan Tsang

Diana Tsz Yan Tse

Sergey Tsitlenko

Denny Tei Tuan

Ross Tulloch

Karthik Harsh Tumuluru

Patrick N. Tures

Turgay F. Turnacioglu

Benjamin Joel Turner

Brian K. Turner

Christopher George Turner

George W. Turner

Steven L. Turner

Alexander J. Turrell

Jerome E. Tuttle

Gail E. Tverberg

Adam B. Tyner

Ned Tyrrell

Rick C.H. Tzeng

Samantha Amy Ugol

Lauren Rachelle Ugulini

Alice M. Underwood

Howard Raymond
Underwood

Leonard S. Untung

Jasveet Kaur Uppal

Deborah J. Upton

Joel A. Vaag

Eric L. Vaagen

Adam Mychal Vachon

Sebastien Vachon

Emiliano Andres Valdez

Jean-Francois Vallee

Nicholas Garret Van Ausdall

Tony A. Van Berkel

John V. Van de Water

Daniel M. Van der Zee

Jeffrey A. VanKley

Justin M. VanOpdorp

Kevin John Van Prooyen

Oakley E. Van Slyke

William Vasek

Kanika Vats

Trent R. Vaughn

Andrew Vega
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Matthew Todd Veibell
Paul A. Vendetti
Evgueni Venkov

Gary G. Venter

Mark Alan Verheyen
Leslie Alan Vernon
Phillip Anthony Victory
Antoine Vigneault
Ryan Vigus

Michael Thomas Villano
Jennifer S. Vincent
Pierre-Olivier Vincent
Adil Suleman Virani
Brian A. Viscusi

Natalie Vishnevsky
Sukaina Abbasnisar Visram
William E. Vogan
Cameron J. Vogt

David M. Vogt

Sarah Martha Voit

Oleg Voloshyn

Allan S. Voltz
Cassandra L. VonRueden
Erik von Schilling
Timothy Cameron Vosicky
James C. Votta

Mary Elizabeth Waak
Michael G. Wacek

John E. Wade

Thomas P. Wakefield
Timothy James Walant
Alisa Havens Walch
Clinton Garret Walden
Amy R. Waldhauer
Josephine M. Waldman
Betty-Jo Walke

Glenn M. Walker

Julie A. Walker

Kathryn Ann Walker
Rhonda Port Walker
Tice R. Walker

Michael Daniel Wallace
Robert J. Walling

Scott William Wallisch
Lisa Walsh

Jon Walters

Mavis A. Walters
Christopher L. Wampole
Xuelian Wan

Anping Wang

Can Wang

Chengwei Wang

Cong Wang

David Wang

Gary C. Wang

Guixiang Wang
HongTao (Heidi) Wang

Huinian Wang
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CAS 2019 Employer Honor Roll

The CAS is grateful for the support of employers that encourage

their actuaries to volunteer their time and effort to the CAS.

Top Ten Employers and Organizations with the
Largest Number of Members Volunteering

Liberty Mutual Insurance
Travelers
Retired
ISO/Verisk
Allstate Insurance Company
Willis Towers Watson
The Hartford
Milliman, Inc.
AIG

Zurich North America

Large Employers with
at Least 40 Percent of Members Volunteering

Travelers
Willis Towers Watson
Allstate Insurance Company
The Hartford
Milliman, Inc.
Zurich North America
CNA Insurance Companies
United Services Automobile Association
ISO/Verisk
Munich Re America, Inc.
Deloitte Consulting, LLP
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Moving Parts

38

ACTUARIAL REVIEW

ADAS Go For a Ride

By ANNMARIE GEDDES BARIBEAU

Thanks to advanced dvanced driver assistance systems (ADAS),

which partially automate driving and boost

driver assistance

vehicular safety, are saving lives and reduc-
systems, quantifying risk ing accident frequency.
i Confidently quantifying the actuarial
wi / / never be th e same value of these safety systems, however, has been
elusive. Despite lowering frequency, ADAS generally have
eye-popping repair bills that push severity upwards. ADAS are
not perfect but evolving. Safety technologies change year-by-
year and by make and model. As they change, they can also
introduce new risks and may contribute to accidents in some
situations. And the relationship between people and ADAS?
Well, it’s complicated.
As for useful data, there is little to be found when only
a small percentage of the United States fleet contains the
automated technology and when auto

’__ T manufacturers are loath to share infor-

_ mation. Even when data accessibility

: L J improves, ever-changing technological
advances will pressure both historical
and new variables to be increasingly
dynamic. Auto insurance actuaries
may need to adapt strategies from their
cyber insurance colleagues.

Monitoring and quantifying

constellations of so many moving parts

Q b 0 will not be the only important metric as
ADAS become more ubiquitous. For ac-

L 1750 km tuaries, ADAS provide a clearer window
- into the safety promises being made by
- driverless car manufacturers.
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Figure 1.

Potential Decline in Number of Vehicles in Accidents as ADAS Feature Adoption Grows
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Falling Frequency
ADAS reduce accidents and insurance claims. Roughly one-
half of the 2% to 3% auto claim frequency reductions from
2017 to mid-year 2019 can be attributed to ADAS, says Su-
sanna Gotsch, director and industry analyst for CCC Informa-
tion Services Inc., which serves the automotive, insurance and
collision repair industries.

Since the safety technologies are currently effective for
a small percentage of use cases, a dramatic impact on ac-
cident reduction is yet to come, according to a 2018 analysis
by SBD Automotive provided to Actuarial Review. ADAS will
reduce accidents by 19% to 24% by 2030, plateauing at a 30%
reduction by 2060, the U.K.-based international automobile
research and consulting firm anticipates.

CCC’s Crash Course reports for 2018 and 2019 predict
ADAS will contribute to a 5% decline in vehicular crashes
by 2022 from a baseline 1995 statistic and 20% by 2030 (see
Figure 1). Drivers using ADAS have observed the technolo-
gies’ ability to reduce crashes. In a Consumer Reports (CR)
survey published in August, 57% of respondents say at least
one ADAS feature prevented a crash. Subscribers participating
in CR’s survey on ADAS own model year 2015 to 2019 private
passenger vehicles with one or more of the safety systems (see
Sidebar).

Manufacturers roll out ADAS by feature. It can take a

while — even decades — for available ADAS to transition from
optional to standard to common on U.S. roads. For example,

it has taken 17 years, from 1995 to 2012 model years, for elec-
tronic stability control to become standard. It will take until
the 2030s for this safety feature to be in 95% of the U.S. auto
fleet, according to the Insurance Institute of Highway Safety
(I1HS).!

One much-hailed feature, automatic emergency braking
(AEB), should become standard in most new cars by Sep-
tember 1, 2022. Thanks to commitments jointly brokered by
ITHS and the National Highway Traffic Safety Administration
(NHTSA) in 2015, 20 car manufacturers, which collectively
produce 99% of private passenger vehicles, promised to install
AEB.

Expanding the population of ADAS-featured cars, how-
ever, it not merely a matter of manufacturers installing them as
standard. Assuring that the U.S. fleet grows with ADAS features
is ultimately up to consumers — and they are holding on to
their wheels longer than ever. In 2019, the average car in use
is 11.8 years old in the United States, according to IHS Markit
estimates published in June. The organization expects a 22%
increase in vehicles 16 years or older from 2018 to 2023.

The trend is not surprising. Cars are better built than a
generation and a half ago. Maintenance costs are lower for

older cars, allowing owners to keep their vehicles longer and

! “Predicted availability of safety features on registered vehicles — a 2016 update,” Highway Loss Data Institute Bulletin 33:15, September 2016.
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A Glossary of Terms

ADAS Advanced Driver Assistance Systems
AEB Automatic Emergency Braking
BSW/D Blind Spot Warning/Detection

FCW  Forward Collision Warning

LDW  Lane Departure Warning

LKA Lane Keeping Assist

to avoid nagging monthly payments. Both new and late model
used cars, which are most likely to have ADAS features, are fi-
nancially out of reach for large portions of the U.S. population.

Consider that the median annual household income in
June 2019 was $64,430, according to Sentier Research. Kelley
Blue Book estimated in August 2019 that new light vehicles
cost more than half that amount —$37,169 — reflecting a 3.5%
price increase for these vehicles from July 2018 to July 2019.

The average price of a used car is not cheap either, rising
to arecord-breaking $20,247 for the first quarter of 2019, ac-
cording to Edmunds’ “Used Vehicle Report” released in June.
Typical used cars are newer and have lower mileage and sport
utility vehicle bodies, according to Edmunds. The report also
noted that “automated driving hasn’t yet struck a chord with
the masses.”

There is enough demand for cars with the Society of
Automotive Engineers (SAE) Level 2 classification — the latest
level of automation — by those who can afford them. A com-
parison of first quarter 2018 to 2019 shows sales grew by 322%,
according to Canalys, a technology research firm (see Figure
2). Specifically, customers bought more than 250,000 cars with
Level 2 technology such as Tesla’s Autopilot, accounting for 7%
of new cars, the firm announced in May.

Overall, ADAS are making a positive impact on car safety.
However, the evolving technologies are not perfect. In some
cases, they can increase claim frequency, reports the Highway
Loss Data Institute (HLDI). Specifically, forward collision
warning (FCW) and front automatic emergency braking (AEB)
combined increase the rear-end crash rate by 20%.> Lane
departure warning (LDW) increases claim frequency by 2.2%
for collision and 6.3% for bodily injury (BI). Parking sensors

increase BI claim frequency by 1% and rear cameras push up

collision claim frequency by 0.9%.° Furthermore, The Wall
Street Journal reports in August that more than 400 complaints
were filed with NHTSA over the past three years mostly be-
cause brakes were unnecessarily engaging or failing to deploy.
ADAS also introduce risks similar to those presented by
driverless cars. “Additional complexity of systems can increase
potential for failures,” explains Jonathan Charak, vice presi-
dent and emerging solutions director at Zurich North America
and vice chair of the Casualty Actuarial Society’s (CAS)
Automated Vehicle Task Force. For example, sensors can fail,
become dirty and not work properly. However, he notes, re-
dundancy systems that overlap with radar, lidar, cameras and
other computer vision systems can help limit this risk. On top

of that, hackability remains a concern.

The Severity Factor

The cost of repairing ADAS is a one-two punch for insurers.
The first blow is that repair costs are pressuring claim costs
upward. Repairing a minor front or rear collision on a car with
ADAS costs $5,300 — almost two and half times the expense
for vehicles without ADAS, according to the AAA report, “Ad-
vanced Driver Assistance Systems (ADAS) Repair Costs,” pub-
lished in 2018. Damage to ADAS windshields, bumpers and
door mirrors from minor incidents can cost $3,000 more to fix
compared to conventional vehicles lacking the technology.

“The challenge with mapping out long-term impacts to
severity,” Gotsch explains, “is there are many more variables
compared to frequency.” Although Gotsch is pleased with
the 20 manufacturers committing to install AEB in 2022, she
is concerned about the overall lack of standardization. The
technology varies and is located in different places on vehicles
depending on the make and model year. So far, while there has
been a small but meaningful decline in frequency from ADAS,
repair costs for a vehicle equipped with ADAS are trending
higher for the same damage.

The second blow to insurers is that expensive car repairs
can encourage policyholders to file claims that they formerly
covered themselves to avoid premium increases. AAA, which
estimates that one out of three Americans cannot afford to
cover an unexpected repair bill of $500, “strongly” urges con-

sumers to check their insurance policies and be cognizant of

2 Cicchino, Jessica B., “Effectiveness of forward collision warning and autonomous emergency braking systems in reducing front-to-rear crash rates,” Accident Analy-

sis & Prevention, February 2017.

3 “Compendium of HLDI Collision Avoidance Research,” HILDI Bulletin 35:34, September 2018.
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Figure 2.
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ADAS-related repair costs.

Finding a technician to repair the car correctly is another
challenge. ADAS repairs are nuanced, Charak explains. “Re-
pair shops have to specialize in certain technologies or in how
specific car manufacturers create systems, which lowers the
availability of repair shops that can fix the highly specialized
cars”

Diagnostic tools also need to improve to ensure that cars
are being repaired correctly, explains David Zuby, senior vice
president of vehicle research for ITHS and HLDI.

Post-repair sensors can be misaligned because the cali-
bration process can miss a problem, resulting in cars leaving
the shop with compromised ADAS. Roosevelt C. Mosley, a
principal with Pinnacle Actuarial Resources, Inc., says this is
a “real issue” for insurers because “if the repair work was not
done properly, the system may not function as it is supposed
to,” and there is no way for drivers and their insurers to know.

There is some good news, however. In some cases, the

CASACT.ORG @ NOVEMBER/DECEMBER 2019

technology can mitigate crashes, reducing claims severity and
frequency, HLDI finds. Front AEB, for example, reduced over-

all losses by 2.6%. The calculation includes a 13% reduction of
property damage liability claim frequency and a 23.2% drop in
BI frequency.

CCC found that FCW with or without AEB is reducing the
impact of crashes that do occur and may be preventing low-
speed crashes altogether. The cars with ADAS show a smaller
share of volume within both the lowest and the highest Delta-
V (a measure of vehicle velocity) ranges, Gotsch explains. This
suggests that “ADAS is also slowing the speed of the vehicle
prior to impact for those crashes that otherwise might have
had higher Delta-Vs”

Human Interaction
The more cars operate with automated auto technologies, the
more critical human interaction becomes. Determining fault

and assigning liability will become more complex. This is not
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just a question of who — or what — was in control, but also
the circumstances around vehicular accidents.

This is a point made by the NHTSA bulletin, “Criti-
cal Reasons for Crashes Investigated in the National Motor
Vehicle Crash Causation Survey,” released in March 2018. The
paper, which originally concluded that human error causes
93% of accidents, backpedals on the word “cause” from its
much-quoted 2008 “National Motor Vehicle Crash Causation
Survey,” explaining its initial study was not intended to blame
drivers. Rather, it states that drivers are the “critical reason”
for 94% of accidents (94% is an updated percentage from the
original).

For its part, the CAS Automated Vehicles Task Force
reviewed the same data in 2015 and concluded human error
was the cause of 74% of accidents (AR May/June 2018). The
ground-breaking CAS study also introduces the risks associ-
ated with automated technology, especially as it relates to
human interaction.

So far, studies by ITHS show that drivers can rely too much
on automation, allowing themselves to be distracted, miss
warnings or have trouble taking control of vehicles, which
suggests a need for better driver training. The CAS report also

warns that automated technology can result in an overreliance

OFinish Q

]

1750 km

-,

on automation that could lead to driver skill deterioration, less
engagement and higher pass-off risk.” This is critical when in-
clement weather or Bambi darting across the highway requires
human intervention. “Drivers have to pay attention because
ADAS does not replace their roles,” Charak says.

Some driver overreliance could be the result of marketing.
A 2019 ITHS study reveals that some ADAS branding names
can give drivers the false impression that their attention is un-
necessary with SAE Level 2 technology. The fact remains that
there are limits to automation’s ability to reliably manage lane
keeping and speed control all the time. Specifically, 48% of
about 2,000 participants believe the name of Tesla’s “Autopi-
lot” means it is safe to drive hands-free.’ For other SAE Level
2 packages, such as Cadillac’s Super Cruise or BMW’s Driving
Assistance Plus, 33% or fewer believed the same.

Most fundamentally, ADAS has to be turned on to work.
Nearly 100% of the blind-spot detection, 97% of rear cross-traf-
fic alert systems and 93% FCW were operating when arriving
at the dealership for service, according to a 2018 ITHS study.
However, consumers are not loving LDW and lane keeping
assist (LKA). Only 51% of these features were turned on upon

arrival to the dealership, according to the study.®

* According to the CAS Automated Vehicles Task Force report, pass-off risk is “the risk that is created when the vehicle goes from technological control back to hu-

man control”

5 Teoh, Eric R., “What’s in a name? Drivers’ perceptions of the use of five SAE Level 2 driving automation systems,” Insurance Institute for Highway Safety, June 2019.
% Reagan, lan J., et al., “Crash avoidance and driver assistance technologies — are they used?” Transportation Research Part F, January 2018.
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Some ADAS Features

Advanced driver assistance systems (ADAS) will gradually be-

come more commonplace. Here’s a snapshot of some features:

Blind Spot Warning/Detection (BSW/D)

o Garners the highest praise by respondents in Consumer
Reports’ (CR) Advanced Driver Assistance Systems survey
released in August.

o Prevented a crash according to 60% in the CR survey.

o Eliminated 14% of lane change crashes, reduced lane
change crashes with injuries by 23%, and reduced prop-
erty damage liability (PDL) claims by 6.8% and collision
claims by 1.5%.

o Isavailable in 76% of 2019 model cars.

o Isexpected to be in 30% of registered vehicles by 2022.

Rear Cameras

o Introduced in 2003.

o Reduce backing crashes by 17%.

o Lower PDL claim frequency by 4.1%, medical payments
(MedPay) claims by 5.3%, personal injury protection
(PIP) claims by 4% and BI claims by 2.2%. Raise collision
claims by 0.9%.

o Are nearly 100% standard on virtually all new vehicles as
of May 2018.

o Should be available in 55% of registered vehicles in 2022.
Rear Cross-Traffic Alert cut 22% of backing crashes.”
Rear Cross-Traffic Alert and Rear Automatic Emer-

gency Braking (AEB) prevented a crash for 52% of CR study
participants.

Rearview Camera and Rear Parking Assist reduce
backing-related crashes by 42%.

Introduced in 1995 models, Rear Parking Sensors are
available in 90% of 2019 model cars. By 2041, 95% of registered
vehicles should be equipped with rear parking sensors ITHS
estimates.

Review Camera, Parking Sensors and Rear AEB reduce
backing crashes by 78%.

Forward Collision Warning (FCW)
o First offered in 2001.
o Decreases PDL claim frequency by 8.6%, collision by

I-A-Glance

2.5%, BI by 15.9%, MedPay by 19.3% and PIP by 9.5%.

o Cuts 27% of rear-end crashes.

o Reduces rates of rear-end striking crash involvement with
third-party injuries by 18%.

o Lowers rates of being rear struck in rear-end crashes by
13%.

o Available in 78% of 2019 model cars.

FCW and AEB (otherwise known as Front Crash
Prevention)
o Introduced in 2000.
o Lower frequency of collision claims by 2%, PDL by 13%,
BI by 23.2%, MedPay by 1.7% and PIP by 2.0%.
o Reduce severity of collision claims by 0.6% and overall
collision losses by 2.6%.
o Prevented a collision according to 47% of CR survey
respondents.
o Reduced front-to-rear crashes by 50% and lowered front-
to-rear crashes with injuries by 56%.
o Increased rates of rear-end crash involvements by 20%.
o Should be standard by 2022.
e Available in 64% of 2019 model cars.

Lane Departure Warning (LDW)

o Introduced in 2005.

o Significantly lowers single-vehicle, sideswipe and head-
on crashes by 11% and reduces those with injuries by
21%.

o Believed to have helped avoid a crash by 33% of CR sur-
vey respondents.

e Available in 74% of 2019 models

o Projected to be in 95% of cars by 2040.

Lane Keeping Assist (LKA)
o Introduced before 2008, it is currently available 64% of
2019 models.
o Has the distinction of being the least liked and most dis-
abled feature.
o Believed to have prevented an accident by 31% of CR
study participants.

7 Cicchino, Jessica B., “Real-world effects of rear cross-traffic alert on police-reported backing crashes,” Accident Analysis & Prevention, February 2019.
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Toward Quantification

ADAS study results provide actuaries with a starting point for
knowing what is relevant, Mosley says. Quantifying the true
insurance value of ADAS, he adds, is tough without sufficient
granular data.

“Collision avoidance capabilities of each ADAS differ
between manufacturers,” observes Alain Dunoyer, head of the
autonomous car division for SBD Automotive. “For actuaries
to correctly assess the value of current ADAS, they need to un-
derstand their capabilities.” Some systems only work correctly
on the highway, only operate in good weather conditions or
only react to specific “objects” on the road, he explains. There
are also differences in the car manufacturer’s fitment strategy,
such as optional or standard, and the activation default.

As automation evolves, risk factors and their value will
change. Essentially, the less people are actually driving the
cars, the lower the value of historic driver-related risk factors.
Tried-and-true variables, such as driver age or moving viola-
tions, will transition from high to medium importance when
cars reach SAE Level 4 automation, according to SBD Automo-
tive.

Moreover, factors related to vehicle characteristics such
as make, model, age and annual mileage will continue to be
highly important. New risk factors from automation, such as
driving skill requirements during pass-off or handover, previ-
ous experience with handling ADAS and the proportion of
driving on different road types will also affect pricing.

Being able to identify the presence of ADAS features on a
per-vehicle basis would be a big step forward, experts agree,
but manufacturers generally are not sharing the information.
Zuby of the ITHS and HLDI is pushing for a public national
database of vehicles with ADAS and provided testimony last
year to NHTSA.

Actuaries can get clued in on which cars have ADAS
bundles through vehicle identification numbers (VINSs), Zuby
advises, because the safety technology tends to be linked to
particular engines. However, he cautions, “A lot of things that
we have learned that affect risk of vehicles are not encoded in
the VIN.” Meanwhile, vendors including Verisk Analytics,
AutoData Solutions and Swiss Re are working to provide actu-
arial data and tools.

Mosley is working with Carfax, Inc. to build a quantitative
product for insurers. He anticipates that in the next several

months, insurers will learn how many ADAS features are in the
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current U.S. fleet, understand specific adoption of features by
vehicle, and identify the most important variables for pricing
insurance. “There are so many ADAS variables that just elimi-
nating those with little or no value will be helpful,” he says.

Ironically, as manufacturers improve ADAS, the safety
promised by autonomous cars could already be available in
conventional cars. “It is not at all clear to me that you need full
automation to reduce the number of crashes that occur,” Zuby
says.

In the meantime, SBD Automotive expects very limited
SAE Level 3 technology around 2022, Dunoyer says. “It should
have been two years ago,” in the Audi A8 he adds, but the Unit-
ed Nations Economic Commission for Europe is working out
a vehicle homologation process that automakers from around
the world will try to follow. Homologation is a standardization
process for vehicles or particular vehicle components to meet

requirements set by various statutory or regulatory parties.

Conclusion

While ADAS safety features are generally showing positive
results, they will not be able to address all accident scenarios.
Since Americans are increasingly holding on to older cars and
ADAS standard fitment is incremental, it will take at least 10 to
15 years for ADAS to become commonplace. That timing is not
much different from when autonomous cars are expected on
the market.

While greatly celebrated for its advantages, ADAS are not
perfect. They are limited to specific situations, can be compro-
mised through dirt or miscalibration, and sometimes contrib-
ute to accidents. The complex interaction between drivers and
ADAS also carries risk when people overestimate the safety
systems’ abilities, do not take control of the wheel and are
confused or distracted by stimulating dashboards, beeps or
rumblings.

As ADAS evolve, the technology will do more than com-
plicate pricing and risk selection through new and changing
variables. As assumptions and rising expectations about ADAS
continue, it is essential for the insurance industry, including
actuaries, to educate consumers, regulators, lawmakers and
other stakeholders.

Annmarie Geddes Baribeau has been covering insurance and ac-
tuarial topics for nearly 30 years. Her blog can be found at www.

insurancecommunicators.com.
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VIEWPOINT

IN MY OPINION gy GROVER EDIE, 47 EDITOR IN CHIEF

Ask a Professional

e door between our house and
the attached garage is probably
the one my wife and I use the
most. Going somewhere, we go
out that door into the garage to

getinto the car.

IfI do any work in the yard, I go out
that door as the mower, snowblower and
other tools are in the garage.

Over the years, that door and its
lock have had a lot of use. Recently,
the door became difficult to lock and
even more difficult to get the key out of
the lock. Being a do-it-yourself sort of
person, I first tried several different keys

in the lock and decided the problem

big box hardware store, but the idea of
having my locks worked on by someone
who worked on keys and locks only as a
small part of their job made me uncom-
fortable.

I decided to go to a locksmith who
was further away, but I thought they
would be skilled in fixing my lock and
have the necessary parts to re-tumble it.
I took the tumbler part of my lock to the
locksmith shop, along with one of the
original keys for the lock. I wanted an
original key because I didn’t want any
duplicate key, which might have been
subject to poor duplication, to introduce
an error into the fit.

The tumblers in locks are designed to last as long as the

lock, which is for a lifetime. The problem was not in the

lock itself, but in its maintenance.

Oops! Maintenance — that’ s my job.

was the lock, not the key. I had several
alternatives. I could replace the entire
lock, asking the hardware store to re-key
the new lock to match the old one, but
that would be expensive: I am too frugal
to do that.

My second idea was to go and have
the tumblers replaced; since all of the
keys were getting stuck in the lock, I
figured it was something to do with the
lock. Since the lock had been in place for
about 22 years, I thought the tumblers
had worn down and were to the point of
not properly working.

I thought of going to a nearby,
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Upon arriving in the locksmith’s
store, I asked the locksmith how long
tumblers last in a lock. I mentioned that
the lock was about 22 years old, and I
thought the tumblers might have worn
to the point it wouldn’t work properly.
Rather than answer, he told me that in
the 1930s the federal government tried
to get the lock manufacturers to build
locks that would last 12 years. The lock
manufacturers balked at the idea: They
built locks to last a lifetime. I thought
that was an odd answer to my ques-
tion, but he went on to explain why the
problem I was having with my lock was
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not the tumblers wearing down.

He went on to say that the tumblers
in locks are designed to last as long as
the lock, which is for a lifetime. The
problem was not in the lock itself, but in
its maintenance.

Oops! Maintenance — that’ s my
job.

from the yellow can, my lock was as
good as new.

That was when I learned that every
year, you should spray some of this stuff
into each of your locks. He said people
often come in to say their locks have
suddenly become hard to work, only to

discover that some nearby construction

| paid about twice for that can of lock cleaner/lubricant

as | would have at a big box hardware store, but | was

willing to do that because the locksmith took the time

to tell me what the problem was, how to fix the problem

and how to keep it from happening in the future.

He excused himself and went into
the back of the store and came out with
ayellow spray can. Taking my cylinder
case, the thing that contained the key
slot and the tumblers, he sprayed some
of the contents of the spray can into the
holes and slots of the cylinder case.

He then took the key, put it in the
slot, and had no problem rotating it and
taking it out. As if by magic, he had fixed
my lock.

Locks get grime and other things
in them that inhibit their operation. If
you know how the tumblers in a lock
work, any dirt or debris will inhibit their
travel up and down the channel in which
they reside and can make it hard to get
the key in or out. The locksmith further
explained that an ordinary spray lubri-
cant wouldn’t work; as it only adds a
lightweight oil and doesn’t clean up the
old oil and dirt, solving the problem for
a short time but eventually making the
matter worse. A cleaner and a lubricant
is needed to clear out the dirt, grime, old
lubricant and re-lubricate the tumblers.

With a few sprays of the mixture
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has raised up dust into the air, and it got
into the lock and created the problem.
A few sprays of the cleaner/lubricant
and their lock worked fine.

The big box store was on my way
home and I could have bought a can
of lock cleaner/lubricant there for less
money. But I had seen firsthand that
his yellow can of cleaner/lubricant
worked. I knew it had the ingredients
Ineeded, and I wouldn’t have to
remember those items and read the
label of lock cleaner/lubricant at the
big box store before purchasing it, if
they even had it. I paid about twice

for that can of lock cleaner/lubricant

as I would have at a big box hardware
store, but I was willing to do that be-
cause the locksmith took the time to tell
me what the problem was, how to fix the
problem and how to keep it from hap-
pening in the future. In a sense, I paid
partly for the can of spray and partly for
the knowledge I gained, and I was happy
to do so.

It was a sobering reminder that
even a lock, as simple as I thought it was,
was outside my expertise; I could learn
from an expert. I hope this lesson will
remind me to seek the advice of other
professionals in the future, including
situations regarding insurance.

I also hope that I remember to use

that yellow spray can every year.
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IT’'S A PUZZLEMENT By son evans

Bending a Laser Beam

r. Snell is an expert in applied

optical physics at the patent re-

view office. He receives a patent

application (figure below) for an

optical element in the shape of a
90-degree arc of a translucent annulus.

The application claims that this

device can gradually bend a laser beam
entering Side A by a total of 90 degrees
upon exit from Side B. The mechanism
of the bending works on the premise
that the index of refraction of the mate-
rial inside the device, N(0), is a continu-
ous and smooth function of angle N(6).
What do you think Dr. Snell’s opinion
will be as to whether this device can
work? If he thinks it can work, what is
the function, or possible different func-
tions, for N(0)?

Side B

Side A

Grading on a Curve

Professor Mannboltz was hired to
calibrate the ranges of numeric scores
assigned to letter grades on a new
standardized exam, which will be scored
from 0 to 2,400 points. Without any
information about actual scores except
that the average score on an exam like
this is 30% of the points, Mannboltz had
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to target the following percentages of

students for each grade:

A+ | 1% B- | 13% D | 2%
A% C+ | 13% D- | %
A- | 10% C |[13% F+ | 1%
B+ | 13% C- | 10% Fl 1%
B | 13% D+ | 2% F- | 1%

A good way to solve a problem like
this, in the tradition of Professor Mann-
boltz’s specialty of statistical mechanics,
is through maximum entropy distribu-
tions, as described in Lewis H. Roberts’s
Proceedings article, “A Discipline for
the Avoidance of Unnecessary Assump-
tions.”*

There are many probability distri-
butions on the possible scores from 0
to 2,400, that average 720, or 30% of the
possible points. In the absence of any
other information, it makes sense to pick
the distribution with the least additional
information, the maximum entropy
distribution with average 720." The gen-
eral form for the probability density of
a maximum entropy distribution given
its mean is P(x)=e"">* . The constant c, is
uniquely determined by the normaliza-
tion requirement for any choice of the
constant ¢,. Assuming 2,401 discrete
possible scores, the integers from 0 to
2,400, we can search (through calcula-
tions in Excel, R, etc.) for the value of
c, that gives a mean of 720. The values
are approximately ¢;=-6.730133071 and
¢,=-0.001112339. Summing up the prob-
abilities for the discrete score intervals
suggests the following grade ranges,

given the previous targets for percent-

ages of students in each range:

F- 0-7
F 8-15
F+ 16-24
D- 25-41
D 42 -59
D+ 60 - 77
C- 78 -173
C 174 - 316
C+ 317 - 486
B- 487 - 696
B 697 - 971
B+ 972 - 1,367
A- 1,368 - 1,868
A 1,869 - 2,286
A+ 2,287 - 2,400

Note: We could have reached a
similar solution by modeling the scores
as a continuous distribution. With a con-
tinuous approach, however, it is best to
allow the point range for the distribution
to be the interval from -0.5 to 2,400.5 in
order to equitably account for the actual
minimum score of 0 and actual maxi-
mum score of 2,400.

Solutions were also submitted by
Bob Conger, Rob Kahn and Stephen
Mildenhall.

* Roberts, Lewis H., PCAS, LIV, 1967.

" Roberts, p.214: “[GJiven only the mean of a
non-negative variable, we know the exponential
distribution is the minimally prejudiced estimate
of the distribution.”

Know the answer?

Send your solution to
ar@casact.org.
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How does your capitalization stack up?
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Use the same capital model AM Best uses to assess
property/casualty insurers’ capitalization levels
across risk categories.

Contact us for more information: sales@ambest.com

Our Insight, Your Advantage™
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www.ambest.com

NOTE: The results or output created by use of the Best’s Capital Adequacy Ratio Model (“Output”) is for informational and internal purposes only, and such Output may not match or be
consistent with the official BCAR scores that AM Best publishes for the same rating unit. The Output is not guaranteed or warranted in any respect by AM Best. The BCAR Model is a non-
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Expertise. Insight.
Solutions.

HOMEOWNERS PRICING AND ANALYTICS
ACTUARY is needed in California for
Position 85798. Insurtech opportu-
nity for an ACAS or FCAS.

Midwest DATA STEWARD AND CASUALTY
ACTUARY sought for Position 85471.
FCAS/ACAS with 12+ years of actu-
arial and data analysis experience is
needed. Manage small staff.

Southeast client seeks FCAS
MEDICAL MALPRACTICE ACTUARY for
Position 86289.

Midwest client plans to hire an FCAS
OR ACAS OR NEAR-ACAS for Position
86290. 4-10 years of actuarial exp.
Requires experience with predictive
analytics.

For Position 86212, Northeast client
seeks SENIOR ACTUARIAL ANALYST with
3-7 yrs of exp. Reserving, reporting
and analysis opportunity. Exam
support.

For Position 86293Q, an INSURTECH
CLIENT-FACING ACTUARY is immedi-
ately needed in the Midwest. ACAS
with 4-9 years of actuarial experi-
ence. Requires work with predictive
analytics and primary insurance
pricing. Emblem or R/SAS software
experience a big plus.

FCAS/ACAS with 7-15 Yrs of Exp
sought in Michigan for Position
86270. ERM AND CAPITAL MODELING
opportunity. Must have manage-
ment experience.

EaroPentond.oom. /. The Leader tn Actuariat Recruttment

Casualty Actuarial Society

4350 North Fairfax Drive, Suite 250
Arlington, Virginia 22203 USA

Phone: 703-276-3100, Fax: 703-276-3108
www.casact.org

PROPERTY REINSURANCE PRICING
ACTUARY is sought in NY for Position
86145. FCAS/ACAS.

Chicago client seeks ACTUARIAL
ANALYST for Position 86085. 3+ yrs
of exp. Pricing, financial reporting,
profitability studies, product devel-
opment and other assignments.

CASUALTY REINSURANCE PRICING
ACTUARY is sought for Position
86299. FCAS/ACAS.

CASUALTY ACTUARY OR SENIOR ANALYST
with WC exp. sought in Northeast
for Position 86160. ACAS or near-
ACAS. Some travel.

ACAS/near-ACAS with primary
insurance PRICING AND MACHINE
LEARNING EXPERIENCE is immedi-
ately needed in Connecticut for
Position 86294.

DATA SCIENTIST sought in Southeast
for Position 84814. Requires 5+
years of statistical modeling and
predictive analytics experience.
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COMMERCIAL LINES PRICING ACTUARIAL
ANALYST needed for Position 86318.
Must have some commercial multi-
peril ratemaking experience within
an insurer. Exam support.

Northeast client, unique Insurtech
role. Some travel. Casualty Actuary
sought with MACHINE LEARNING
EXPERIENCE for Position 85841W.
FCAS preferred. Must have 5 to 17
years of property and casualty
actuarial experience.

SENIOR ACTUARIAL ANALYST is sought
in Midwest for Position 86248. 2-6
years of experience, as well as
3+ exams.

Client plans to hire a RESERVING
ACTUARY for Position 86257. ACAS
with 5-10 years of exp.

Ideal candidate will be an FCAS OR
NEAR-FCAS ACTUARY at this Insurtech.
6-15 yrs of property and casu-
alty actuarial experience. Casualty
Actuary with insurance predictive
modeling and pricing experience
is sought in Chicago for Position
86293. Some travel.

CT client seeks FCAS/ACAS with
7-20 yrs exp for Position 86294G.
Requires significant primary
insurance pricing and predictive
modeling experience.

actuaries@EzraPenland.com ¢ (800)580-3972



