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Salary Survey

Enter Now - Your Data Is Important

Don’t miss out this year! Just complete our online Salary Survey
to be eligible to win one of: Five (5) $500 Amazon Gift Cards
Go to our website, www.actuarialcareers.com and enter now.
Responses are confidential and the more responses we receive the
more you benefit.

Are you earning what you’re worth?

Our unique, online, interactive survey results allow you to
dynamically and easily compare your skills, experience, education
and field of expertise to those of other actuaries. The results
represent responses to our Salary Survey, which is emailed to over
45,000 actuaries.

INTERACTIVE SALARY TOOLS

Exams

SALARIES BY Credentials

jedions MAP SALARIES BY LOCATION,
SPECIALIZATION, EXPERIENCE

You can select and change the criteria to see the comparisons that
are meaningful to you. See results by selecting combinations of
Designation, Specialization, Years of Experience, Region and State.

You can see samples of some of the screens below, but you must
go to our website to query our dynamic charts, and see the actual
survey results: www.actuarialcareers.com/salaries/

Our Actuarial Careers Salary Survey results make it
easy to discover what others in the actuarial profession
are earning. Enter your data now.

www.actuarialcareers.com/salarysurvey-drawing-2018/
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COMPARE RESULTS TO SEE INDUSTRY TRENDS

FRD anRat A e Al

1091 Menpondents imploymant Changs in Priss brar
-

- o
p— ‘
et -

e [ - %

.
"t thanged smployen
= P changed b A the eme gy

T e ¢ he e wepoved
» Bt Salary # Totel Comparnaton

LE

ACTUARIAL CAREERS, INC.®
Tel: 914-285-5100 / Toll Free: 800-766-0070 / www.actuarialcareers.com / E-mail: jobs@actuarialcareers.com



fxgcutl

v CSearch

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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GLOBAL ACTUARIAL & ANALYTICS RECRUITMENT

Visit our website to download the
2018 Actuarial Salary Survey
which includes information at
all levels of experience, from
Entry-Level through Fellowship,
and with all disciplines including
Life, Health, Pension, Property &
Casualty & non-traditional areas.

B httos://www.dwsimpson.com/salary

& Firefox File Edit View History Bookmarks Tools Window Help

Selected by Forbes as one of
the Best Recruiting Firms

www.dwsimpson.com/forbes

Browse over 100+ salary graphs broken down by
discipline, insurance, consulting, reinsurance,
state-by-state, country, gender, year & more.
Want more data? dwsimpson.com/salary
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Volunteers Make Things Happen

The CAS proudly honors its more than 2,400
volunteers who make things happen!

CAS and SOA Boards Propose
Combining into One Organization

17

In a joint press release on September 26, 2018, the
Casualty Actuarial Society and Society of Actuaries
announced that their boards of directors had
agreed to explore combining the CAS and SOA into
one new professional organization.

Actuarial Review (ISSN 10465081) is published bimonthly by the Casualty Actuarial Society, 4350 Fairfax
Drive, Suite 250, Arlington, VA 22203, Telephone: (703) 276-3100; Fax: (708) 276-3108; Email: ar@casact.
org. Presorted standard postage is paid in Lutherville, MD. Publications Mail Agreement No. 40035891, Return
Undeliverable Canadian Addresses to PO Box 503, RPO West Beaver Creek, Richmond Hill, ON L4B 4R6.

The amount of dues applied toward each subscription of Actuarial Review is $10. Subscriptions to nonmembers
are S10 per year. Postmaster: Send address changes to Actuarial Review, 4350 North Fairfax Drive, Suite 260,
Arlington, Virginia 22203

ACTUARIAL REVIEW 3



actuarialreview

The magazine of the
Casualty Actuarial Society

Editor in Chief
Grover M. Edie

Managing Editor/Associate
Director of Publications
Elizabeth A. Smith

Graphic Designer
Sonja Uyenco

Publications Production
Coordinator
Donna Royston

Marketing & Corporate
Relations Manager
Clarisa Figueroa

Editor Emeritus
CK. “Stan” Khury

Associate Editor
Martin Adler

Copy Editors
Colleen Arbogast
Rebecca Armon
Daryl Atkinson
Karen Ayres
Nathan Babcock
Jeffrey Baer

Rob Kahn
Rebecca Knackstedt
Julie Lederer
David Levy
Ana Mata
Stuart Montgomery

Sean Bailey Katrine Pertsovski
Glenn Balling Eric Savage
Robert Blanco Michael Schenk
Gary Blumsohn Robert Share

Celeste Bremen Craig Sloss

Xiaobin Cao
Todd Dashoff
Charles Grilliot

Sukaina Visram
James Weiss
Radost Wenman

Stephanie Groharing lan Winograd
Julie Hagerstrand Gerald Yeung
Wesley Jenq Yin Zhang

Humor Editor
Michael D. Ersevim

Downtime
Martin Adler

Explorations
James C. Guszcza Glenn G. Meyers
Donald F. Mango Stephen Mildenhall

Puzzie
Jon Evans
John P. Robertson

Advertising
Al Rickard, 703-402-9713

Expertise. Insight.
Solutions.

For permission to reprint material from Actuarial Review, please write to
the editor in chief. Letters to the editor may be sent to AR@casact.org
or the CAS Office. The Casualty Actuarial Society is not responsible for
statements or opinions expressed in the articles, discussions or letters
printed in Actuarial Review.

Images: Getty Images

© 2018 Casualty Actuarial Society.
www.ar.casact.org

4 ACTUARIAL REVIEW

. )
edltor SNOTE By FELIZABETH A SMITH, AR MANAGING EDITOR

Read This!

ime is not on your side when you

are producing a bimonthly maga-

zine — especially when there is

late-breaking news to cover. As a

bimonthly publication, Actuarial
Review has nowhere near the punishing
pace of a daily, weekly or even monthly
publication. So, it is challenging when a
big story disrupts the schedule.

You may have heard that the CAS
and the SOA are talking about combin-
ing into one organization. In this issue of
AR, we are covering the news story and
including some opinions on the topic.

AR is committed to offering a bal-
ance of opinions; however, this issue
features only one item advocating for
the proposal and two pieces that do
not: Respectively, these pieces are an
addendum to the President’s Message
by CAS President Brian Brown; an In My
Opinion (IMO) column by AR’s Editor in
Chief Grover Edie; and a From the Read-
ers letter by longtime CAS member and
former CAS Vice President-Administra-
tion Ken Quintilian.

In the best-case scenario, I would
have another IMO to counter Grover

Edie’s piece. My consolation for this

deficiency, however, is that there are
numerous resources promoting the
combining of the two actuarial Societies.
Over the past few weeks, CAS mem-
bers have been informed through the
CAS Weekly E-Bulletin, a virtual town
hall with presidents of both Societies,
in-person town halls and the Stronger
as One website, https://strongerasone.
net/#/.

Should the proposal pass both CAS
and SOA Boards in November, AR shall
balance the equation in its January/
February 2019 issue to include opinions
for and against and possibly one neutral
(if such a position exists).

At the end of the day, AR’s duty
is to the members of the Casualty
Actuarial Society. We take no position
on the combination. We encourage all
members to study the proposal and
make up their own minds. Read the
Actuarial Outpost and the Stronger as
One website. Talk to your colleagues and
CAS Board members.

On behalf of the CAS staff and
the volunteers who put this magazine
together, thank you for reading.

Actuarial Review welcomes story ideas from our readers. Please specify which

department you intend for your item: Member News, Solve This, Professional

Insight, Actuarial Expertise, etc.

SEND YOUR COMMENTS AND SUGGESTIONS TO:

Actuarial Review

Casualty Actuarial Society

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

Or email us at AR@casact.org

Follow the CAS

fl Y Nin Q&
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> Igloo

The common language
of capital modeling

Igloo 5 has arrived

Igloo is now even better. Igloo 5 recognizes the increasing demands of our
clients and lays the foundations for dealing with the challenges of the future.

= Groundbreaking runtime improvements
= | ocal or cloud implementation for flexibility and cost management
= 64-bit processing to support models of any size
= Backward compatibility to recognize and respect the investment
our users put into their models
We take pride in being a stable company with an experienced team dedicated to

providing continuous product improvement and easy access to Igloo expertise.

With over 1,500 individual licenses globally, across approximately 130
insurance groups, Igloo is the market-leading capital modeling software
for property & casualty insurers.

lgloo is the common language of capital modeling.

Find out more: software.solutions@willistowerswatson.com

willistowerswatson.com/ICT Wi I I iSTOWG rs Watson I | I . I . I [ | I



pl‘ESident’SMESSAGE By BRIAN Z. BROWN

Actuaries Pioneer Work in Climate Change

he American Academy of Actuar-

ies, the Canadian Institute of

Actuaries, the Casualty Actu-

arial Society and the Society

of Actuaries created a working
group to develop the Actuaries Climate
Index’ (ACI) and Actuaries Climate Risk
Index™ (ACRI). This is a great example
of how various actuarial organizations
can work together for the betterment of
society.

The ACI objectively measures
changes in certain climate-related
variables. The ACI was first launched in
November 2016 and is updated quarterly
as data for each meteorological season
become available.

The ACI currently focuses on 12
subregions within the United States and
Canada and measures six key variables:

o High temperatures.

+ Low temperatures.

e Heavy rainfall.

o Drought (consecutive dry days).
o High wind.

e Sealevel.

The intent of the ACI is to be objec-
tive and not address the causes of cli-
mate change. The ACI provides actuaries
with historical climate data sets to assist
in financial models that may correlate
exposures with climate change.

Temperature extremes, heavy rain-
fall and sea level increases are the main
drivers of the increase in the climate
index.

ACI information and its underlying
data are available publicly for others to
use on the website actuariesclimatein-
dex.org. How actuaries might use this
information is essentially untapped;
however, I'm excited about the impact

this information, and the availability of

6 ACTUARIAL REVIEW

it, can have in climate-based risk assess-
ments.

As Figure 1 displays, starting in
1991, the five-year moving average of the
ACI displays a clear upward trend.

Work is still in progress on the
ACRI, the second index that will relate
the historical correlations of economic
losses, deaths and injuries to the ACI
data. The Institute and Faculty of Actuar-
ies (IFoA) was engaged to peer review
the ACRI. ACRI could be a tool to help
actuaries evaluate the risk of climate

change for specific regions and lines

of business. The ACRI is sure to have a
number of uses, and I am excited to see
the various applications.

According to the World Economic
Forum (WEF), extreme weather, natural
catastrophes and the climate change
that may affect them are among the
most prominent risks to the global econ-
omy. Figure 2 displays the top five global
economic risks in terms of likelihood
and impact, as identified by the WEE.

For each variable, the value in a

President’s Message, page 8

Figure 1. The Actuaries Climate Index® for Canada and the United States.
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Figure 2.
Top 5 Global Risks in Terms of:
Likelihood Impact
1 | Extreme Weather Events 1 | Weapons of Mass Destruction
2 | Large-Scale Involuntary Migration 2 | Extreme Weather Events
3 | Natural Disasters 3 | Water Crises
4 | Terrorist Attacks 4 | Natural Disasters
5 | Data Fraud or Theft 5 | Failure of Climate-Change Mitigation and Adaptation

Source: “Global Risks Report 2017,” World Economic Forum.
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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

Milliman Arius’
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particular period is compared to the
average value for a reference period;
the difference between these values is
standardized using the observed vari-
ability for the reference period. The ACI
represents the average of these stan-
dardized anomalies across the six key
variables. Because of this procedure, the
ACI measures extremes in the variables
it observes, not their absolute change in
one direction or another.

Because of the importance of these
risks and their potential impact on the
insurance industry, climate change
may be one of the most relevant themes
facing the actuarial profession in the
coming years. Actuaries must be able
to assess, quantify and forecast risks
associated with climate change, and un-
derstand how a changing climate influ-
ences property, casualty and economic
exposures.

Climate change can certainly have
a significant financial impact on not
only the insurance industry, but also
the general population. It appears that

flood events in the U.S. are increasing

in frequency and severity. Some of this
may be due to climate change and some
due to population density in flood-prone
areas. The National Flood Insurance
Program (NFIP), backed by the U.S.
Treasury, writes the majority of personal
lines flood policies. Starting with Hur-
ricane Katrina in 2005, the NFIP began
to incur significant debt as losses far
exceeded premium. See Figure 3.

Data shown in Figure 4 indicates
that 13 of the 20 largest floods since
1989, or 65 percent (in terms of losses
paid by the NFIP), have occurred since
2005. As noted previously, the ACI

8 ACTUARIAL REVIEW

Figure 3.
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has trended upward over this same
time period. Hurricanes Florence
and Michael are major recent events,
but complete paid loss data is not yet
available to include in the table.

While much of the flooding associ-
ated with these events occurred outside
designated floodplains, such as NFIP’s
Special Flood Hazard Areas (SFHAs), a
major public policy issue is that most
homeowners who are not in these high-
risk areas do not have flood insurance. It
is estimated that only two of 10 home-
owners in Hurricane Harvey’s affected
areas had U.S. federal flood insurance
and less than one in 10 homeowners in
Hurricane Florence’s affected areas had
U.S. federal flood insurance.

The low uptake of NFIP insurance,
combined with a rate structure that
does not sufficiently match price to risk,
results in adverse selection that leads to

the worst of all worlds — large num-
bers of citizens underinsured for flood,
delayed economic recovery for families
and communities and an NFIP that

increasingly must rely on U.S. taxpayers

to fund frequent floods.

A partial solution is emerging in the
form of private flood insurance. Now
more than ever homeowners are capable
of receiving private flood insurance of-
fers, as a number of factors align:

o Recent legislation. The U.S. federal
government has designed, and one
house of Congress has passed, a
package of component reforms that
analysts agree would reduce the
NFIP’s exposure and promote the
growth of private flood insurance.
The NFIP itself has implemented a
few of these ideas within its admin-
istrative authority.

¢ Reinsurance and insurance
market capacity. Reinsurers, in a
historically favorable environment
for raising capital, are aggressively
seeking to diversify their disas-
ter exposure while tapping new
sources of premium. Insurers are

increasingly savvy in designing and
marketing programs to apply this
reinsurance capital and obtain new

flood insurance customers.

NOVEMBER/DECEMBER 2018 @ CASACT.ORG



Figure 4

EVENT MONTH/YEAR # PAID LOSSES AMOUNT PAID ($) AVG PAID LOSS
Hurricane KATRINA Aug 2005 166,790 $16,257,804,933 $97475
Superstorm SANDY Oct 2012 132,036 $8,749,495,686 $66,266
Hurricane HARVEY Sept 2017 15,749 $8,718,996,799 $115,104
Hurricane IKE Sept 2008 46,683 $2,700,000,634 $57837
Severe Storms and Flooding - LOUISIANA Aug 2016 26,91 $2,454,278,934 $91,200
Hurricane IVAN Sept 2004 28,153 $1,607.482,820 $57098
Hurricane IRENE Aug 2011 44,307 $1,345,536,833 $30,368
Tropical Storm ALLISON June 2001 30,671 $1,105,003,344 $36,028
Hurricane IRMA Sept 2017 21,749 $1,021,965,624 $46,989
Hurricane MATTHEW Oct 2016 16,942 $648,724,721 $39,217
Flooding - LOUISIANA May 1995 31,343 $585,071,593 $18,667
Hurricane ISAAC Aug 2012 12,067 $558,762,621 $46,305
Hurricane ISABEL Sept 2003 19,939 $500,274,351 $25,090
Torrential Rain - TEXAS April 2016 7430 $470,629,718 $63,342
Flooding - TEXAS May 2015 6,772 $467973,734 $69,104
Hurricane RITA Sept 2005 9,354 $466,223,897 $49,842
Hurricane FLOYD Sept 1999 20,439 $462,326,389 $22,620
Tropical Storm LEE Sept 201 9,900 $462,185,861 $46,685
Hurricane OPAL Oct 1995 10,343 $405,527543 $39,208
Hurricane HUGO Sept 1989 12,840 $316,433,739 $29,317

Source: “Significant Flood Events,” FEMA.

« Consumer demand. Recent events,
and the attention of a more ubiqui-
tous media, have steadily improved
awareness of the advantages of
flood insurance and perhaps af-
fected individual tolerance for
disaster risk.

o Flood risk models and technology.
Actuaries, catastrophe modeling
firms and reinsurers have made
significant strides in modeling flood
risk. Their investments have pro-
duced tools that offer the capability
of highly granular, point-of-sale
flood risk assessment and pricing,
and insurance programs acceptable
to regulators that incorporate the
precise and on-demand pricing into

underwriting workflow.

CASACT.ORG @ NOVEMBER/DECEMBER 2018

The more advanced models consid-
er many variables at precise geographic
locations, including:

o Elevation.

o Relative elevation (to surrounding
area within a radius).

e Distance to coast.

« Distance to rivers.

The actuarial profession has con-
tributed to awareness of flood insurance
issues through activities such as the
American Academy of Actuaries 2017
monograph, The National Flood Insur-
ance Program: Challenges and Solutions.
More recently, the Academy’s Extreme
Events Committee sent a letter to state
insurance regulators outlining key issues
for consideration as regulators evalu-

ate private flood insurance proposals

in their states. The CAS has hosted
webinars in the past few months offering
efficient training on flood insurance is-
sues and pricing methodology.

Ultimately, the energy and expertise
of future actuaries will determine the ad-
vancement of tools to better price risks
and relate climate change to the hazards
that directly affect insured exposures.
This will help individuals and communi-
ties protect against flood and other types
of losses, while ensuring that the insur-
ance companies they rely on can remain
financially sound.

I am pleased that the ACI, ACRI and
actuariesclimateindex.org are generat-

ing enormous interest. Since the initial

President’sMessage, page10
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launch in November 2016, there have
been more than 35,000 visits to the web-
site with data being downloaded over
2,700 times. I am glad that we have so
many good minds researching this infor-
mation. As more actuaries are aware of
the availability of this data,  am certain
that it will continue to be used to better
price risks related to climate change.

As with the use of any data or infor-
mation, please understand the underly-
ing data and limitations and review the
methodological disclosures in the ACI

documentation.

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.

A Final Thought in Support of the CAS-

SOA Combination

submitted my last President’s Message

to AR before the combination pro-

posal was announced and wanted to

add a few thoughts about the proposal

to combine the CAS and SOA into one
new professional organization.

The actuarial profession today is
facing many challenges. Will companies
replace actuaries with data scientists?
Will students continue to be attracted to
the actuarial profession? Will advances
in technology eliminate work that is
done by actuaries? These challenges
will be easier to confront if actuaries are
united. A combination of the CAS and
SOA will have more resources to prepare
members for evolving fields and oppor-
tunities, including predictive analytics
and work in non-insurance sectors. It
will provide more job opportunities
and a larger network for members. It
will help establish a stronger global

brand for the actuarial profession. It will

10  ACTUARIAL REVIEW

provide economies of scale, enabling
us to devote more resources to funding
research and promoting diversity. And
by reducing confusion and streamlin-
ing actuarial education, it will make the
actuarial profession more appealing for
bright young students.

From my discussions with SOA
leaders, it is clear to me that we share a
common set of values with the SOA. I
have been a member of the CAS for over
30 years. As CAS president, [ want our
members in the future to have the best
opportunities possible. The SOA leaders
want the same thing for the profession. I
believe the CAS-SOA combination is the
best path to achieve this goal.

Editor’s Note: The CAS Board of Di-
rectors is scheduled to vote on November
11 as to whether to propose the CAS-SOA
combination to the voting members for

approval.

readerrespons

Preserve the CAS

Dear Editor:

aving been off the CAS Board for only
H a few years,  am amazed how out of
touch 18 board members can become.
Leaders want to “do something big”
during their term, even if their hasty
projects may be vehemently opposed by
most members (and candidates).

The Part 5 debacle was one ex-
ample, but now to seriously consider
uniting with SOA, after all the assaults
directed at the CAS over the last several
years, is incredible, particularly in light
of how united the CAS previously was
in maintaining our autonomy and high
reputation. I invite all members to
peruse previous board minutes to see
frequent resolutions and initiatives to
this effect.

They added more statistics to the
syllabus to strengthen our education
where the preliminary education of the
SOA was weak. They fought against the
SOA GI track (successfully, with tacit
support from many regulators), hold-
ing out our own exams as the much-
superior gold standard. These efforts
were good things that helped the CAS!
Although many details are now shrewdly
being withheld, rest assured that much
of this progress will be undone if this
vote passes.

I hope the many new Fellows
recognize that this rushed approach,
with little consideration of membership
views, is directed toward you, hoping
you will obediently vote for it without
thinking about the hard work you spent
getting this prestigious credential, only
to see it essentially handed out to any
SOA member who wants one. Vote No
and preserve the CAS.

—Ken Quintilian, FCAS, MAAA
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COMINGS AND GOINGS

Michel Dionne, FCAS, has been
appointed chief risk officer at Aviva
Canada. Dionne was previously the
appointed actuary at Intact Financial
Corporation.

Susan Rivera, FCAS, has been
appointed to the position of chief
executive officer at Tokio Marine HCC.
Rivera has served as Tokio Marine
HCC'’s executive vice president and
chief operating officer since April 2018.
From 2014 to 2015, she served as an
independent director on the company’s
board of directors and served on the
audit committee.

Philip Clancey, ACAS, has
assumed the role of chief actuary
and risk officer at Shipowners Claims
Bureau, Inc. Clancey joined the
organization in 2016 as senior actuary
and risk manager.

Christopher Cunniff, FCAS, has
been promoted to senior vice president,
actuarial reserving at Selective

Insurance. Cunniffjoined Selective

Insurance in July 2018. Prior to that, he
served as senior vice president and chief
actuary of Liberty Mutual’s commercial
insurance business unit.

Donald Mango, FCAS, joined
Everest Insurance as its global head
of actuarial pricing and modeling.
Mango brings to Everest over 30 years
of relevant experience in portfolio
strategy, capital modeling, hedging and
insurtech.

Victor dos Santos, FCAS, is the
new president of commercial insurance
for SageSure Insurance Managers.

Dos Santos comes to SageSure from
Travelers Insurance where he was most
recently vice president and actuary of
business insurance.

Chad Wischmeyer, FCAS, has been
named managing partner for Oliver
Wyman Actuarial Consulting. Wisch-
meyer has been with Marsh & McLen-
nan Companies for over 30 years, most
recently as Oliver Wyman's property-
casualty practice leader.

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

IN MEMORIAM

William R. Van Ark (FCAS 1982)
1945-2018

Nathan K. Voorhis (ACAS 1997)
1968-2018
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Want the latest
on CAS member
activities? We post
real-time news on

our social media
channels. Follow us
on Twitter, Facebook
and LinkedIn to stay
in the know!

CALENDAR OF EVENTS

March 25, 2019
Underwriting
Collaboration Seminar
The Westin Boston Waterfront
Boston, MA

March 25-27, 2019
Ratemaking, Product and
Modeling (RPM)
Seminar & Workshops
The Westin Boston Waterfront
Boston, MA

May 19-22, 2019
Spring Meeting
Hyatt Regency New Orleans
New Orleans, LA

June 3-4, 2019
Seminar on Reinsurance
Fairmont Southampton
Hamilton, Bermuda

September 16-18, 2019
Casualty Loss Reserve Seminar
(CLRS) & Workshops
Fairmont Austin
Austin, TX

November 10-13, 2019
Annual Meeting
Hilton Hawaiian Village Waikiki
Beach Resort
Honolulu, HI

ACTUARIAL REVIEW

11




IN REMEMBRANCE

In Remembrance is an occasional col-
umn featuring short obituaries of CAS
members who have recently died. Longer
versions of these obituaries are posted on
the CAS website at bit.ly/PCASobits.

Small Kindnesses Add Up

LaVerne "Butch” Biskner (ACAS 1994)
1955-2016

LaVerne Biskner died on September
24,2016. He was 61. LaVerne is a family
name — his father goes by Vern — but
Biskner adopted the nickname “Butch””
He first started working in the actuarial
field in 1988, eventually becoming a
senior manager for Daimler Chrysler
Services in Farmington Hills, Michi-
gan. Biskner’s official obituary tells of

a full life as a devoted husband to his
wife, Loretta, and as proud father of his
children, Alaina and Nicholas. Photos on
his tribute wall show a warm family man
out enjoying nature, having fun in a pool
with his children and cuddling with his
family on a chair swing. One of Biskner’s
nephews recalled feeling a little jealous
when Biskner began dating his Aunt
Loretta. Biskner soon won the nephew
over, however, by taking him and his
brothers to see the Star Wars movies — a
small kindness that meant a lot to the
boys. In addition to his wife and chil-
dren, he is survived by his father, Vern
Biskner; siblings, Carl (Sandra) Biskner,
Mary (Jeff) Richardson, Elizabeth (Pat-
rick) McGuire, Bill (Diane) Biskner; and
many nieces, nephews, extended family
and friends. He was preceded in death

by his mother, Mary Louise Biskner.
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Actuarial Whiz, Church Deacon and
Lay Preacher

Charles “Chap” F. Cook (FCAS 1996)
1941-2017

Charles F. Cook, 75, of Shelburne,
Vermont, died on January 28, 2017, at
his home. He grew up in Bethlehem,
Pennsylvania, where, in seventh grade,
he met his future wife, Barbara, to whom
he would be married for 55 years. After
graduating from Liberty High School in
1959, he received a BS in mathematics
from Princeton University in 1963, and
an MBA from St. Mary’s University in
Texas. He held executive posts at Ameri-
can International Group and United Ser-
vices Automobile Association. In 1988
he founded MBA Actuaries, a successful
consultancy, which he sold in 2011. An
avid theologian, storyteller and sailor, he
was a man of integrity with a wonder-

ful sense of humor and deep-seated
convictions. He was always telling jokes,
weaving stories and debating everything.
According to his wife, Chap liked to

say, “I want to live my life so that when
I'wake up in the morning, Satan sends
an email to all his demons saying, ‘Look
out! He’s up again!” He is survived by his
wife, Barbara Dotter Cook; brother John
Morse Cook; his daughters Melanie Tu-
paj, Cynthia Coach and Tammy Moshier;
and many grandchildren, nieces and

nephews.

Jersey Boy

Daniel A. Crifo (ACAS 1977)
1947-2017

Daniel A. Crifo, 69, of Glen Rock, New
Jersey, died on February 18, 2017. He

was born and raised in Jersey City, New

Jersey, the son of the late Salvatore and
Mary A. Crifo. He later moved to Glen
Rock, where he lived for 43 years, com-
muting into Manhattan and then Jersey
City to his job. Prior to retiring, he was
employed as an actuary and assistant
vice president with Verisk Analytics,
formerly ISO, for 40 years. Crifo was a
parishioner and lector at St. Catharine
Roman Catholic Church in Glen Rock.
He enthusiastically supported all his
children’s endeavors, and he was known
for his grace, intelligence, compassion
and dry wit. Crifo enjoyed model rail-
roading and reading as well as visiting
his beloved Jersey Shore. He served on
the CAS Program Planning Commit-

tee from 1991 to 2012 and edited CAS
publications from 1990 to 2012. Surviv-
ing him are his wife, Patricia M. (Bald)
Crifo; children, Nicole (James) Gilmar-
tin, Michele (Joseph) Mercurio, Daniel
M. (Julie) Crifo, and Suzanne Crifo; and
five grandchildren. His family is thankful
for Crifo’s caregiver Schlinda Reid, who
brightened his days. Donations in Crifo’s
memory can be made to research funds

and awareness for Lewy body dementia.

70-Year Fellow

John W. “Bill” Wieder Jr. (FCAS 1947)
1918-2017

John W. “Bill” Wieder Jr., who was once
the oldest living CAS member, died on
March 28, 2017. He was born and raised
in Abington, Pennsylvania, and gradu-
ated from Haverford College. In 1941 he
started a 40-year career with Aetna Life
& Casualty in Hartford, Connecticut,
holding the vice president and actuary
position in the casualty division when he
retired in 1981. In WWII he served in the
Solomon Islands as a U.S. Army techni-
cal sergeant in munitions storage. In the

’50s, he became active in the Repub-
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lican Party and performed civic work,
serving as Habitat for Humanity chapter
treasurer and board member, and First
Church of Christ administrator. He was
especially gratified to help restore a his-
toric 1761 meeting house. Weider could
identify on sight almost any antique car
by year, make and model, and for many
years, he enjoyed driving his 1929 Model
A Ford. He was married for 44 years to
his first wife, Lois, who predeceased
him. A daughter, a daughter-in-law, a
sister and her husband also predeceased
him. His second wife, S. Jane (Bracy)
Kuhlen Wieder, died in August 2018.
Other survivors include two sons; two
granddaughters and their husbands; two
great-grandsons; two step-sons and their

spouses, children and grandchildren.

RATEMAKING, PRODUCT
AND MODELING (RPM) ¥
SEMINAR & WORKSHOPS |

The Irishman

Daniel Joseph Flaherty (FCAS 1966)
1941-2017

Daniel J. “Dan” Flaherty of East Troy,
Wisconsin, was born in Brooklyn, New
York, to Patrick and Alice (née Endre-
son) Flaherty on August 7, 1941. He died
peacefully, surrounded by his family, af-
ter leading them in singing “Danny Boy,”
the Irish ballad that inspired his name.
Known for his self-deprecating humor
and sage advice, Flaherty was proud

of his Irish heritage and his Brooklyn
Dodgers. A graduate of St. Francis Pre-
paratory School and Fordham University
in New York, he founded Milliman'’s ca-
sualty practice in Milwaukee and retired
from the company as a P&C actuary and
principal. His career highlights included

Westin Boston Waterfront

March 25-27, 2019

serving on the boards of Milliman and
the CAS. His talent for numbers, as-
tounding memory and unselfish nature
will be missed by former colleagues and
family alike. Flaherty loved his fam-

ily and considered them his proudest
achievement. He is survived by his wife
of 54 years, Katherine Byrne Flaherty; his
sister Claire Kirnan; his children, Daniel
C. (Angie) Flaherty, Christopher (Julie)
Flaherty, Patrick (Alphonzo) Flaherty,
Kevin (Warren) Flaherty, and Elizabeth
(John) Greene; seven grandchildren and
one great-grandchild; and many extend-

ed family members. He was predeceased

by his parents and his siblings, Patricia,
Michael, Donald, Susan and William. @

Boston, MA
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NEED ON-
DEMAND
CONTINUING
EDUCATION
CREDIT?

Now Available:
Topical Bundles in
Emerging Risks, Machine
Learning, Big Data, ERM
and more

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 2018 CAS meetings
and seminars and more!

“on j5 Just a o

Visit
casact.org/ucas
(requires CAS login)
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Variance Special Issue Focuses on
Predictive Analytics and Catastrophe
Modeling 8y oA RoYSTON, CAS PUBLICATIONS PRODUCTION COORDINATOR

arianceVolume 12, Issue 2 is a
special issue that presents ar-
ticles related to the topics of the
first two programs developed by
the CAS Institute (iCAS): predic-
tive analytics and catastrophe modeling.

The CAS Institute, a subsidiary
of the CAS, created its first credential
(CSPA) in part to support and acknowl-
edge the critical role that data analytics
and predictive modeling are now playing
in the careers of many actuaries.

Data and predictive analytics have
become more important in actuarial
work, and this special issue of Variance
gathers together six papers related to
those subjects.

Chris Gross, ACAS, and Jonathan
Evans, FCAS, describe a combination of
minimum bias and credibility methods
for predictively modeling losses (pure
premiums, claim counts, and/or average
severity, etc.) based on explanatory risk
characteristics, and provide an empirical
case study for comparisons with GLM
approaches.

Michelle Xia, Lei (Larry) Hua and
Gary Vadnais, FCAS, propose a GLM
framework that allows for an embedded
predictive analysis on misrepresenta-
tion risk. The usefulness of the method
is demonstrated by simulation studies,
as well as a case study using the Medical
Expenditure Panel Survey data.

M.S. Aminzadeh and Min Deng
explore a composite exponential-Pareto
distribution and assess the accuracies
of Bayes and other predictive estimators

via simulation studies.

Variance

The CAS Institute
Special Issue

Giorgio Spedicato, Christophe Du-
tang and Leonardo Petrini explore the
applicability of new techniques for ma-
chine learning to optimize the proposed
premium on prospective policyholders.
The authors analyze both the advantages
and disadvantages of the techniques’
uses.

Liang Hong, Todd Kuffner and Ryan
Martin undertake an investigation of the
effects of model selection on the validity
of classical prediction tools for insur-
ance claims and make some recommen-
dations for practitioners.

J.E. Walhin advocates for the use
of the generalized logarithmic mean as
the midpoint of property catastrophe
reinsurance layers when fitting rates on
line with power curves. The paper also
addresses implementation and other
issues.

The special issue will be available
online before the end 0f 2018.
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UNIVERSITY OF WISCONSIN-MADISON

e
QW) WISCONSIN

READY FOR A CHANGE?

Transform your data career with flexible a master’s degree or certificate from UW-Madison.

Data careers are exciting, important, and lucrative. And the demand for savvy data wranglers continues to grow.
Build on your current skills, knowledge, and experience. No matter which aspect of data interests you most—
analytics to visualization, or something in between, UW-Madison has a path for you.

Explore 13 data science and analytics programs:

e Business e Environment/Sustainability
= Capstone Certificate in Actuarial Science = Master of Science in Agricultural and
o Capstone Certificate in Data Analytics for Applied Economics
Decision Making = Master of Science in Environmental Conservation
= Master of Science in Economics e GIS

= Master of Science in Statistics = Capstone Certificate in GIS Fundamentals

e Computer Science = Capstone Certificate in Advanced GIS
o Capstone Certificate in Computer Sciences s Master of Science in Cartography and Geographic
= Master of Science in Computer Sciences Information Systems

e Engineering
= Master of Engineering in Engineering

We offer programs with flexible formats that fit the lives of working adults. A degree or certificate from
UW-Madison will advance your career.

Visit go.wisc.edu/exploreuwdata




membenraws

Authors of Two CAS Monographs Awarded Honoraria

e Monograph Editorial Board
(MEB) has bestowed honoraria
upon two CAS monographs pub-
lished in response to the MEB'’s
call for monographs on predic-
tive modeling in P&C ratemaking and
pricing.
The MEB established the honoraria
for the P&C ratemaking call to motivate
authors and to recognize worthwhile

literature contributions on this impor-
tant topic. The MEB issued the call in

Mark Goldburd, FCAS

Anand Khare, FCAS

November 2014 with the request that
proposals “enrich material currently
used to train P&C actuaries.”

Two completed monographs were
received in response to the call and both
were accepted; the first was published in
June 2016 and the second in July 2017:

Generalized Linear Models for
Insurance Rating by Mark Goldburd,
Anand Khare and Dan Tevet.

A Machine-Learning Approach
to Parameter Estimation by Jim

Dan Tevet, FCAS

Jim Kunce, FCAS

Kunce and Som Chatterjee.
An MEB subcommittee judged

the monographs for the honoraria,
evaluating in four areas: responsiveness,
originality, usefulness and readability.
The subcommittee determined that both
monographs were important additions
to the literature and were deserving of
recognition. The MEB awarded $5,000 to
each of the monographs, to be divided

among the authors. ®

Photo credit: Chintan Meghani

Som Chatterjee, FCAS
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CAS and SOA Boards Propose Combining into One Organization

Arlington, Va. — On September 26,
2018, the Casualty Actuarial Society
(CAS) and Society of Actuaries (SOA)
jointly announced that their boards of
directors had agreed to explore com-
bining the CAS and SOA into one new
professional organization. Founded

in 1914, the CAS is the only actuarial
organization in the world focusing ex-
clusively on property-casualty risks with
over 8,000 members worldwide. The
SOA, with roots dating back to 1889, has
more than 30,000 members, making it
the world’s largest actuarial professional
organization.

According to the CAS and SOA,
collaboration discussions began in
December 2016. Initially discussions
focused on combining the educational
systems only. Moving beyond their origi-
nal intent, the boards began to discuss
combining the organizations and look-
ing at the ways that a larger organization
could benefit members, candidates,
employers, academics, regulators and
the profession as a whole.

In their announcement and sub-
sequent communications, the boards
of the CAS and SOA have outlined the
potential benefits of a larger combined
organization, including additional
resources, more opportunities for CAS
and SOA members and the unification
of the actuarial profession. The leader-
ship of both organizations emphasizes
the positive potential for collaboration
between CAS and SOA members, as
well as the current need to innovate and
remain competitive in the face of the
demands of a rapidly evolving insurance
marketplace. The two Societies launched

a joint website, StrongerAsOne.net, to

CASACT.ORG @ NOVEMBER/DECEMBER 2018

keep members informed of the details of
the proposed combination.

The idea of a proposed combina-
tion has been met with various reac-
tions across the broad range of CAS and
SOA members, as expressed in town
hall discussions and online forums. The
idea to combine the two Societies is not
new; over the years, the SOA has made
overtures to the CAS to join into one
organization. Examples include a 1997
speech from an SOA president propos-
ing a “big tent” to include P&C actuaries
of the CAS and, in 2012, when the SOA

expressed interest in entering the P&C

CASUALTY ACTUARIAL
SOCIETY

market by offering its own credential.

Members from both organizations have

i

asked questions about the details of the

SOCIETY OF
ACTUARIES

function of such a large organization. A
frequently asked questions (FAQ) page
on the Stronger As One website offers
details on the structure of the proposed
governing board, practice areas and
credentials offered.

CAS and SOA leaders are solicit-
ing feedback via the website. Leader-
ship is also conducting many in-person
listening tours around the country for
both organizations’ members to voice
concerns and to ask questions. The
proposal will only move forward if both
boards approve it at their November
meetings, with the CAS Board scheduled
to vote on November 11 and the SOA
Board on November 15. If the proposal
passes, Fellows from both organizations
could expect to vote on the combination
proposal in early 2019.

Questions and comments on the
combination proposal should be di-

rected to mail@StrongerAsOne.net.
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DIVERSITY

At the Casualty Actuarial Society, we know that
a diversity of perspectives and life experiences
will help build an actuarial profession that grows
and evolves to meet the needs of tomorrow.
Learn more about our commitment to this

multidimensional picture at casact.org/diversity.

Expertise. Insight.
Solutions.®

casact.org




Volunteers
Make Things
Happen

The 2018 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 examination process and in the

variety of continuing education activities, as well as in supporting the sheer growth in membership. 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 commit-

tee members and exam proctors, research and development contributors, liaison representatives, and

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, and for this, the

CAS thanks you!

Tisha Abigail Abastillas

Hervey K.E Abotsi

Rachel A. Abramovitz

Jason Edward Abril

Shawna S. Ackerman

Eve Ingrid Adamson

Jeffrey R. Adcock

Avraham Adler

Martin Adler

Aadil A. Ahmad

Hussain Ahmad

Stephanie Marie Akroyd

Valerie Nicole Albers

Justin L. Albert

Stephen A. Alexander

Terry J. Alfuth

Nicholas E. Alicea

Alexander Esmail Alimi

Mark Stuart Allaben

Craig A. Allen

Emily Stone Allen

Keith P. Allen

Sheen X. Allen

John P. Alltop

Jonathan R. Almagro

Manuel Almagro

William H. Alpert

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

Anusha Lakshmi
Anantharaju

Eric Harvey Anderson

Gwendolyn L. Anderson

Kara Anderson

Kevin L. Anderson

Paul D. Anderson
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Robert Brian Anderson
Ross H. Anderson
Bradley J. Andrekus

Ying M. Andrew
Samantha J. Andrews
David Michael Andrist
Jennifer A. Andrzejewski
Michael E. Angelina
Robert A. Anker

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

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

Sarah Jane Austin

Craig Victor Avitabile
John Avitabile

Waswate Ayana

Karen F. Ayres

William P. Ayres

Dede Amadou M. Ba
Nathan J. Babcock
Richard J. Babel

Kyle Babirad

Barry Luke Bablin
Silvia Bach
David Sungmin Back
Gina R. Badowski
Jeffrey David Baer
Ling Bai
Nathan David Bailey
Sean P. Bailey
Sarayyah Baksh
Jennifer Lynn Balester
Glenn R. Balling
Robert Sidney Ballmer
Stevan S. Baloski
Sophia Cyma Banduk
Phillip W. Banet
Marco A. Baratta
Yair Bar-Chaim
Brandon Bard
Emmanuel Theodore Bardis
Shane E. Barnes
Robert Michael Baron
Brendan P. Barrett
Rose D. Barrett
Elizabeth Cohen Bart
Natalie Anne Barth
Brandon Lee Basken
Angelo E. Bastianpillai
Lucia M. Batista
Todd R. Bault
Jonathan Baumann
Daniel FE. Baxter
Rick D. Beam
Robert A. Bear
Amelie Beauregard-
Beausoleil
Michael Christopher Beck
Esther Becker
James L. Bedford
Albert]. Beer
Jennifer Lee Beers
Saeeda Behbahany
Anthony O'Boyle Beirne
Stephen A. Belden
Michael J. Belfatti

Frangois Bellavance
Mathieu Bellemare
Kelly Ann Bellitti
George M. Belokas
Matthew Robert Belter
Mallika Bender
Guillaume Benoit
Jeremy Todd Benson
Cynthia A. Bentley
Regina M. Berens
Corey Grover Berg
Carolyn J. Bergh

Sokol Berisha

Keith R. Berman
Steven L. Berman
Susan Bermender
Wayne F. 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
Brian J. Biggs

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

Suzanne E. Black
Gavin C. Blair

Annie Blais

Francois Blais
Jonathan Everett Blake
Ralph S. Blanchard
Eric Raymond Blancke
Robert G. Blanco
Michael J. Blasko
Michael P. Blivess
Lynne M. Bloom
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Peter George Blouin
Nathan L. Bluhm

Gary Blumsohn

Julia Emily Blyumin
Elie Bochner

Neil M. Bodoff

Kara M. Boehm

John Stephen Bogaardt
Christopher David Bohn
Raju Bohra

LeRoy A. Boison
Nebojsa Bojer

Ann M. Bok

Tapio N. Boles
Stephanie Jo Bolstridge
Joseph A. Boor

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

Lesley R. Bosniack
James O. Boss

Jennifer Lynn Bostedt
Peter T. Bothwell
Theresa W. Bourdon
Amy S. Bouska

Roger W. Bovard

Alissa Joy Bowen
Stephen A. Bowen

Lee M. Bowron

Kirsten J. Boyd
Ishmealina M. Boye
Thomas Leininger Boyer
Edward G. Bradford
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

Jarod James Brewster
Paul Andrew Brezovec
Peter Edward Brinck
Margaret A. Brinkmann
John R. Broadrick

Sara T. Broadrick

Linda K. Brobeck

Zachary T. Brogadir
Craig R. Brophy

Ross Martin Brotherston
Brian Z. Brown

Conni Jean Brown

Elisa Pagan Brown

Lisa A. Brown

Peter J. Brown

Gavin David Brown-Jowett
Lisa J. Brubaker

David C. Brueckman
Elaine K. Brunner
Daniel Bruno Jr.
Charles A. Bryan

Sara A. Bryant
Matthew D. Buchalter
John W. Buchanan
William Robinson Buck
Michael Edward Budzisz
Morgan Haire Bugbee
Khue Anh Bui

Joy-Ann Payne Bullard
Claude B. Bunick
Angela D. Burgess
Christopher J. Burkhalter
Lucas R. Burlingame
Elliot R. Burn

Michael Burnett

James Kelly Burns
Anthony R. Bustillo
Alex Paul Butensky
Matthew E. Butler
Timothy James Butler
Jarrett Durand Cabell
Andrea W. Cablayan
Christine Cadieux
DuoDuo Cai

Sandra J. Callanan
Steven M. Caluori
Wesley Campbell

Erin C. Campbell Wagner
Alp Can

Claudette Cantin
Chuan Cao

Li Cao

Michael Li Cao

Qian Cao

Weiwei Cao

Xiaobin Cao

Yang Angela Cao
Mariel Capco

Ryan V. Capponi
Nicholas Caramagno
William R. Carbone
Alex M. Carges

Amy Caroline Carlson
Christopher S. Carlson
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Stephanie T. Carlson

Caryn C. Carmean

Jonathan William Carmine

Louis-Philippe Caron

William M. Carpenter

Benoit Carrier

Jesse Theobald Carroll

Thomas R. Carroll

Laura M. Carstensen

Jeffrey H. Carter

Richard C. Carter

Adam George Carvalho

Jeffrey M. Casaday

Bradley Scott Cassmeyer

Sarah Katheryn Cast

Richard Joseph Castillo

Samantha Lynn Catcott

Michael J. Caulfield

Maureen A. Cavanaugh

Thomas L. Cawley

Jeffrey James Cecil

Derek P. Cedar

R. Scott Cederburg

Christina Lee Centofanti

Charles Cervinka

Paul Chabarek

Hao Chai

Luyuan Chai

Mark Travis Chamberlain

Steven Saunders
Chamberlain

Robert Chamoun

Keith J. Champagne

Chung Yin Eric Chan

Regina Tze Sin Chan

Carl Chang

Chia-Ming Chang

Frank H. Chang

Hsiu-Mei Chang

Hungchi Andy Chang

James Chang

Lon Chang

Lisa G. Chanzit

Bryan David Chapman

Guillaume Chaput

Jonathan J. Charak

Debra S. Charlop

David Michael Charlton

Oneida Charrett

Samuel Nicholas Charters

Vincent Chartier

Eric P. Chassie

Aritra Chatterjee

Hong Chen

Joyce Chen

Michael Keryu Chen

Minlei (Sarah) Chen

Sa Chen

Xi Chen

Xin Chen

Xunchi Chen
Yung-Chih Chen
Zhijian Chen

Alice Cheng

Andrew M. Cheng
Haoxuan Cheng
Houston Hau-Shing Cheng
Jie Cheng

Peggy Cheng
Xiangyu Cheng
David R. Chernick
Denise L. Cheung
Eric Cheung

Sarah Ashley Chevalier
Leong Yeong Chew

Ji Chi

Joyce Cheuk Chi
Raymond Ioi Meng Chiang
Brian Chiarella
Kudakwashe E Chibanda
Derek Anthony Chin
Chung Man Ching
Chan Ip Chio

Ariel Yingting Chiu
Sang Suk Cho

Young Ho Cho

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

Wai Yip Chow
Wasim Chowdhury
Gregory R. Chrin
Shawn T. Chrisman
David A. Christhilf
James K. Christie
Kevin J. Christy
Kuei-Hsia Ruth Chu
Wei Chuang

Waley Chun

Donna C. Chung

Ho Yen Chung

Darrel W. Chvoy
Ryan A. Ciaccio
Gregory J. Ciezadlo
Raul Cisneros
Christian Citarella
Philip A. Clancey
Kara Marie Clancy
David R. Clark
Ekaterina Boyan Clark
Eric R. Clark

Joel D. Clark

John Joseph Clark
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Jason Arthur Clay
Donald L. Closter
Matthew Charles Coatney
Michael A. Coca
Gregory Coffman
Joseph E Cofield
Maryellen J. Coggins
Christian J. Coleianne
Daniel Anthony Collins
Douglas 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

Jay William Cooke
Christopher L. Cooksey
Kevin A. Cormier
Leanne M. Cornell
Christopher Craig Cortner
Rachel Stroud Corvin
J. Edward Costner
Jeffrey Alan Courchene
Jose R. Couret

Emily Daters Coventry
Ryan Crabtree

Richard S. Crandall
Ryan J. Crawford
Laura Cremerius
Susan L. Cross
Matthew Miller Crotts
Jeanne E. Crowell

Li Cui

Xiaoye Cui

Shaun P. Cullinane

A. David Cummings
Richard J. Currie
Robert]. Curry

Aaron T. Cushing
Kelly K. Cusick

David E Dahl

Jie Dai

Yanlin Dai
Jean-Philippe Daigle
Andrew John Dalgaard
Francois-Luc Dallaire
Sarah E. Dallmann
Andrew Wells Dalton
Mary Elizabeth Daly
Thomas Randall Daly
Gene Dan

Wade Daniluk
Stephen P. D'Arcy
Melisa L. Darnieder
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Todd H. Dashoff
Smitesh Davé

Erin Gerber Davidson
James E. Davidson

Craig C. Davis

Kwame Akil Davis
Robert E. Davis

Robin Davis

Timothy Andrew Davis
Willie L. Davis

John Dawson

David H. Deacon

Curtis Gary Dean
Thomas J. DeFalco

Kris D. DeFrain

Brian Michael DeGeorge
Amy L. DeHart

Cameron E. Deiter
Robert Jonathan De Jesus
James M. Dekle

Robert V. DeLiberato
Samantha K. Delperdang
Michael L. DeMattei
Paige M. DeMeter

Jing Deng

Qianxin Deng

Germain Denoncourt
Elizabeth Bassett DePaolo
Simon Deschatelets
Marc-Andre Desrosiers
Herbert G. Desson
Robert V. Deutsch
Michael Devine

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
Thomas D'Onofrio
Peter H. D'Orsi

Kenneth Wayne Doss
Kiera Elizabeth Doster
Mark R. Doucette

Chris Dougherty
Edmund Daniel Douglas
Robert B. Downer

Neal Ray Drasga

Sara P. Drexler

Peter FE. Drogan

Boya Du

Jerome Dube

Sharon C. Dubin

Emilie Rovito Dubois
Tehya Rose Duckworth
Thomas J. Duffy

Colleen Patricia Duggan
Janet E. Duncan
Kathleen Gunnery Duncan
Jeffrey David Durham
Ralph M. Dweck

Kevin M. Dyke

Nathan Hoolsema Dykstra
Howard M. Eagelfeld
Lisa M. Earley

Kenneth Easlon

Paul Michael Eaton
Ashley William Edie
Grover M. Edie

Dale R. Edlefson

Ellen J. Edmonds
Thomas P. Edwalds
Anthony D. Edwards
Caroline B. Edwards
Wilfred John Edwards
Seth Jacob Ehrlich
Warren S. Ehrlich
Malika El Kacemi-Grande
Melissa Anne Elke

Brian Elliott

David Andrew Ellis
James Ely

John R. Emig

Charles C. Emma
Elizabeth E. End
Lindsay Aaron Eng
Keith A. Engelbrecht
John Earl Englebert
Yocheved Ephrathi
Nicole Belmonte Erhartic
Anders Ericson

Michael D. Ersevim
Ellen R. Erway

Isaac R. Espinoza

Matthew B. Estes
Eduardo Esteva
Jonathan Palmer Evans
Philip A. Evensen
Joseph Gerard Evleth
Katherine McGovern Ewald
Benjamin Ewbank
Marcus Ewe

John S. Ewert

Brian Faber

Doreen S. Faga

Janet L. Fagan

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

Daming Fan

Yuting Fan

Xiaohan Fang

Brian A. Fannin

Wendy A. Farley

Alana C. Farrell

Jayson C. Farrell
Mathieu Farrier
Philippe Farrier
Marc-Olivier Faulkner
Gregory W. Fears
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

John R. Ferrara

Jacob C. Fetzer

Aaron Frederick Fezatte
Kenneth D. Fikes
Vadim Filimonov
Mikalai Filon

Janine Anne Finan
Katherine Finerty-Stelzner
Gregory Andrew Finestine
RobertJ. Finger

Sarah Fiset

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

Beth E. Fitzgerald

Ellen D. Fitzsimmons
Robert E Flannery
James E. Fletcher
Daniel J. Flick
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Jim L. Flinn
Demetrios Fokas
David A. Foley
Ut Fong
Nicholas S. Foore
Edward W. Ford
Jennifer Yunqi Ford
Patrick John Ford
Peter L. Forester
Susan J. Forray
Robert Jerome Foskey
Brett Stuart Foster
Lisa Bjorkman Foster
Thomas M. Foster
Amelie Fournier
Dawn Fowle
Jonathan W. Fox
Louise A. Francis
Barry A. Franklin
Greg Frankowiak
Marie LeStourgeon
Fredericks
Matthew Antoine Fredette
Jon R. Fredrickson
Derek W. Freihaut
Richard Charles Frese
Kevin Jon Fried
Bruce E Friedberg
Jacqueline Frank Friedland
Kevin Patrick Frisch
Bradley A. Frost
Douglas Fry
Luyang Fu
Yifan Fu
Jennifer Robin Fucile
Cory Michael Fujimoto
Yan Lap (Jess) Fung
Michael Fusco
Jigar Sunil Gada
Philippe Gagne
Philippe Gagnon-Guerard
Matias Galker
James M. Gallagher
Chad J. Gambone
Yunbo Gan
Vladislav Gantman
Steven A. Gapp
Heidi Marie Garand
Mauro Garcia
Sharifa Crystal Garcia
Timothy M. Garcia
Andrea Gardner
Jonathan Garellek
Louis Gariepy
Christine L. Garvey
Nina Vladimirovna Gau
Feng Ge

Lynn A. Gehant
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
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
Mark M. Goldburd
Meghan Sims Goldfarb
Marina Goldovskiy
Andrew Samuel Golfin
Victoria A. Gomez
Jing Gong
Seth A. Goodchild
Kristen M. Goodrich
David B. Gordon
Francis Paul Gorg
Karl Goring
Kyle Gorski
Richard W. Gorvett
Philippe Gosselin
Stanislav I. Gotchev
Jay C. Gotelaere
Stacey C. Gotham
Jessica Johns Goulet
David Govonlu
Gilbert Grady
Paul M. Grammens
Marcela Granados
Lison Gravel
Mathieu Gravel
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Brent R. Gray
Jean-Francois Greeff
Amy Beth Green

Eric L. Greenhill
Marion Gregoire-Duclos
Veronique Grenon
Legare W. Gresham
Francis X. Gribbon
Wesley John Griffiths
Charles R. Grilliot
Jeffrey Robert Grimmer
Joshua Matthew Grode
Steven J. Groeschen
Stephanie A. Groharing
Kevin A. Groom
Christopher Gerald Gross
Jessica Marie Grow
Joshua S. Grunin

Tao Tony Gu

Weiyue Gu

Simon Guenette

Denis G. Guenthner
Francois Guerard
Stewart Brent Guerard
Manuel S. Guerra
Kimberly Walker Guerriero
Ellen Arndt Guffy
Farrokh Guiahi
Nicholas Gullo

Ran Guo

Amit K. Gupta
Nicholas Gurgone
James C. Guszcza

Sam Gutterman
Elizabeth Susan Guven
Serhat Guven

Kofi Gyampo

Sarah Haberman
Nicole A. Hackett
Nasser Hadidi

Larry A. Haefner

Jillian Elise Hagan
Charles Kitson Hagedorn
Julie A. Hagerstrand
John A. Hagglund
Rebecca N. Hai

James W. Haidu
Jeannette Marie Haines
Brett R. Hall

Brian Peterson Hall
Leigh Joseph Halliwell
Julie K. Halper

Aaron M. Halpert
Aisha Hameed

David Scott Hamilton
Hai Na Han

Wei Juan Han

Trevor C. Handley
Alison N. Handschke
David Lee Handschke
Samuel B. Hanig

Aaron G. Haning
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

Thomas Hartl

David G. Hartman

Ryan D. Hartman
Nicholas Guy Hartmann
Thomas Michael Hartsig
Lise A. Hasegawa
Christian D. Hauprich
Gordon K. Hay

Patrick A. Hayden
Stuart J. Hayes

Roger M. Hayne
Gregory L. Hayward
Qing He

Saiying He

Stephen P. Heagy

Jodi]. Healy

Philip E. Heckman
James Anthony Heer
Cara Ann Heffling
Andrew Keith Heikes
Christopher Heim
Gregory L. Helser

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

Michael A. Henk

Peter Hennes

Mary R. Hennessy

Paul D. Henning

Peter John Henningsen
Garret D. Hepburn
David E. Heppen
Wayne A. Heppner
Joseph A. Herbers
Elizabeth A. Herbert
Brady L. Hermans

Alyce May Chow Hernandez
Roberto A. Hernandez
Paul Daniel Herzog
Todd J. Hess
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Allison Rae Hettinger
Brandon L. Heutmaker
Dustin Hevener

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
Man Lok Eric Ho

Ray Yau Kui Ho

Ryan Yin-kei Ho
Andrew William Hoffman
Rebecca Hoffmann
Jeana Holewinski
James H. Hollman

Lisa Marie Holloway
Kimberly Ann Holmes
Christopher M. Holt
Melissa S. Holt

David L. Homer
Steven N. Honcharik
Weiming Hong

Gary Hoo

Jimisha Harish Hooda
Allen J. Hope

Eric J. Hornick

Mary T. Hosford
William Allen Hossom
Anthony Hovest

Ruth A. Howald

Wei Hsiang

Chia-Han (Jerry) Hsieh
Long-Fong Hsu

Albert ]. Hsueh

Anton A. Hu

Guangyu Hu

Allen Kaming Huang
Bo Huang

Chenyan Huang

Chien Che Huang
Dennis Dar You Huang
Hsiang Wen Huang
Penglin Huang

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

Sherry Huang

Wei Q. Huang

Zhigang Kevin Huang
John E Huddleston
Melissa N. Huenefeldt
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Jeffrey R. 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

Farid Aziz Ibrahim
Jamison Joel Thrke
Philip M. Imm
Victoria K. Imperato
Lauren Miranda Inglis
Brian M. Ironside
Tka Marissa Irsan
Nicholas O. Irwin
Jed Nathaniel Isaman
Matthew M. Iseler
Yehuda S. Isenberg
Ali Ishaq

Jason Israel

Eugene Itskovich
David Itzkowitz
Joseph Marino Izzo
Linda Jacob
Mathieu Jacob
Shira L. Jacobson
Samantha Jaeger
Naheed Z. Jaffer
Matthew R. Jahnke
Ryan Janovitz

Cara Ashley Jarman
Michael S. Jarmusik
Brett D. Jaros

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

Scott E. Jensen
Matthew J. Jewczyn
Xiang Ji

Ya Jia

Guanjun Jiang

Han Jiang

Min Jiang

Shiwen Jiang
Weidong Wayne Jiang
Ziyi Jiao

Yuedi Jin

Yi Jing

Philippe Jodin
Albert H. Johnson
Andreas Johnson

Brian E. Johnson
Daniel Keith Johnson
Kurt J. Johnson

Laura A. 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

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

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

Scott A. Kaminski
Anne M. Kamps
Ethan Yisung Kang
Hyunho Kang
Yongwoon Kang

Mary Jo Kannon
Stephen H. Kantor
Sandip A. Kapadia
Pamela A. Kaplan
Sally M. Kaplan
Karine Kaprielova
John J. Karwath
Robert Nickolas Kaskovich
Anthony N. Katz
Lawrence S. Katz
Allan M. Kaufman
David M. Kaye
Jennifer Lynn Kaye
Karen Allyson Kazun
Clive L. Keatinge

Eric R. Keen

Scott Keim

Cheryl R. Kellogg
Kevin Dennis Kelly
Scott Kelly

Scott William Kelly
Amanda R. Kemling
Andrew P. Kempen
Kara Dawn Kemsley

Gareth L. Kennedy

Sean M. Kennedy

Leigh Maurice Kenwothy
William J. Keros

Kevin Paul Kerr
Matthew Michael Kershner
Kevin A. Kesby

Emily Amanda Kessler
Scott P. Key

Alison Therese Khan
Aditya Khanna

Anand Khare

Alena Kharkavets

C.K. Stan Khury

Stacey M. Kidd

Sean Robert Kiernan
Frederick W. Kilbourne
Matthew G. Killough
Duk Inn 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
Kenneth Scott Klassman
Megan Michelle Klein
Susan L. Klein

James J. Kleinberg
Rodney Christopher Kleve
Nicholas J. Klinka

John James Klodnicki
Therese A. Klodnicki
Rebecca Min Knackstedt
Lee W. Knepler
Matthew T. Knepper
Kathleen M. Knudson
Aaron Charles Koch
Kathryn Rose Koch
Leon W. Koch

Moshe Kofman

Roy Kohl

Prince Gurpreet Kohli
Thomas R. Kolde

Sumit S. Koli

Stephen L. Kolk

Mark D. Komiskey
Margaret K. Kong
Henry Joseph Konstanty
Parker B. Koppelman
Ebo Koranteng

David C. Korb

Uri A. Korn
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Ievgen Korol

Abigail Joy Korthals
Mariana Radeva Kotzev
Jennifer S. Kowall
Dusan Kozic

Ronald T. Kozlowski
Alexander Kozmin
Eric P. Krafcheck

Alex Gerald Kranz
Gustave A. Krause
Max Kravitz

Taylor D. Krebsbach
Rodney E. Kreps
Richard Scott Krivo
Tyler A. Kroetsch
Diana Krulevich

Jane Jasper Krumrie
Alex 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
Howard A. Kunst

Scott C. Kurban

Vinu Kuriakose

Seth Jason Kurpiel
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

Bobb J. Lackey

Paul E. Lacko

Douglas Lacoss
Francois Lacroix
Salvatore T. LaDuca
Julie-Linda Laforce
Steven P. Lafser
Giancarlo Lahura
Voon Seng Lai
ZhenZhen (Jenny) Lai
Heather D. Lake
William J. Lakins
Richard Christopher Lally

Cathine K. Lam

Chun Hin Lam

Edward Chun Ming Lam
Eric]J. Lam

Lan See Lam

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

David Matthew Lang
Michael Christopher Lange
Luc Langlois

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

James W. Larkin
Michael R. Larsen
Robert J. Larson

Steven W. Larson
Daniel S. Latinsky
Clifford Kin Lok Lau
Michael L. Laufer

Pierre Guy Laurin

Jason A. Lauterbach
Jonathan Robert Laux
Yin Lawn

Dennis H. Lawton
Thomas V. Le

Melanie Colleen Leavy
Marc-Andre Lebeau
Jocelyn LeBlanc-Courchaine
Alexandre Leclerc

Julie Ann Lederer
Christie Lai Yin Lee
Chun King Lee

Dominic Noel Lee
Henry T. Lee

Kevin A. Lee

Ramona C. Lee
Samantha Lee
Seung-Won (Sam) Lee
Dorothy Ann Leemhuis
Amanda Christine Leesman
Scott J. Lefkowitz
Jean-Sebastien Legace
Courtney L. Lehman
Meyer Tedde Lehman
Steven G. Lehmann
Todd W. Lehmann
Nicolas Lehoux

Charles Wang Lei
Mingwei Lei

Neal Marev Leibowitz
Trevor James Leitch
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Catherine Lemay
Bradley H. Lemons
Nicholas Leofsky
Khong Chun Leong
Weng Kah Leong
Pierre Lepage
Giuseppe E. LePera
Roland D. Letourneau
Ronald S. Lettofsky
George M. Levine
Jennifer M. Levine
Justin M. Levine
Kenneth A. Levine
David Spencer Levy
Elchanan Y. Levy
Adrienne Jeanette Lewis
Jacqueline Lewis
Kelly Carmody Lewis
Guang Yan Li

Hao Li

Jingwen Li

Lingxiao Li

Rong Li

Ruiqi Li

Shangjing Li

Shuo Li

Xiaoxuan Li

Xiuyu Li

Xuan Li

Yali Li

Yanqing Li

Ying Li

Yun Li

Yungin Li

Zhe Robin Li

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

Xingyun Liao
Yuan-Chen Liao
Gavin X. Lienemann
Eric F. 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

LiLiLin

Li Ling Lin

Liming Lin

Melody Ko Lin

Reng Lin

Shan Lin

Yu Te Lin

Charles Lindberg
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
Jianbin Liu

Jing Liu

Jun Liu

Nannan Liu

Weichen Liu

Xianfang Liu

Yunhsia B. Liu
Christine A. Livingston
Erik Frank Livingston
Anson Ming Hin Lo
Kim Ho Lo

Dustin J. Loeftler

Kean Mun Loh

Scott Bell Lombardo
Danielle Marie Long
Edwin David Lopez
Brandon Lord
Nathaniel Moore Loughin
Jennifer W. Louie

Cara M. Low

Stephen P. Lowe
Daniel A. Lowen

John David Lower
Christopher J. Loyd

Jie (Michael) Lu

Qin Lu

Amanda Cole Lubking
Andrea Lucchesi
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

Eric Lussier

Christine Rebecka Luthi
Allen S. Lynch
Benjamin James Lynch
James P. Lynch
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Stephanie I. Lynn

Brett A. Lyons

Jinbing Ma

Xiaojiang Ma

Xiaoyan Ma

Susan Elizabeth Macaulay

W. James MacGinnitie

Evan P. Mackey

Satnam MacLean

Brian E. MacMahon

Harsha S. Maddipati

Eric A. Madia

Kevin M. Madigan

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

Paul J. Majchrowski

John A. Major

Dea Malollari

David Mamane

Nicholas Stone Mancini

Michael Mancuso

Vijay Manghnani

Donald F Mango

Christopher R. Manhave

Donald E. Manis

Eric Mitchell Mann

Sarah Manuel

Hongjian Mao

Minchong Mao

Ajay Kishore Marathe

Gabriel O. Maravankin

Victoria Marciano

Richard J. Marcks

Lawrence F. Marcus

Joseph O. Marker

Chaim H. Markowitz

Sharon L. Markowski

Leslie R. Marlo

Jonathan T. Marshall

Christopher B. Martin

Zachary J. Martin

John Nicholas Massari

AnaJ. Mata

Lee W. Mathewson

Stuart B. Mathewson

Jonathan L. Matthews

Walter T. Matthews

Bonnie C. Maxie

Laura A. Maxwell
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Matthew E. May

Victoria Arias Mayen

Michael A. Mazzonna

Mary Grace McAlexander

Ryan Andrew McAllister

Sean M. McAllister

Jonathan C. McBeath

Richard Alexander McCleary

Laurence R. McClure

Christopher Karol McCulloch

Sean P. McDermott

Jeffrey B. McDonald

Clayton E. McFerran

Stephane J. McGee

Brent L. McGill

Scott Andrew Lorne
McGorman

Renée Marie McGovern

Thomas S. McIntyre

Rasa Varanka McKean

Kelly S. McKeethan

Steven G. McKinnon

Samantha Maple McLeod

Mary Ann McMahon

Sarah K. McNair-Grove

Christina B. McNamara

Peter A. McNamara

James P. McNichols

Gregory F. McNulty

M. Sean McPadden

Michael Brandon McPhail

Lawrence J. McTaggart

Esperanza Borja Mead

William T. Mech

Clifford Dean Mefford

Megan Anne Meier

John H. Meisse

Julie E. Melnick

Daniel Mena-Martinez

Martin Menard

Michael Mendel

Jing Meng

David L. Menning

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

Robert S. Miccolis

Ryan A. Michel
Jon W. Michelson
Jennifer Middough
Michael E. Mielzynski
Tamara Georgeievna
Mihaelyan
Stephen J. Mildenhall
Joseph A. Milicia
Carrie F. Miller
David L. Miller
Erik Charles Miller
James Harold Miller
Kellen Christopher Miller
Mary D. Miller
Mary Frances Miller
Nathan Andrew Miller
Stephanie A. Miller
Tara Lynne Miller
William J. Miller
Aaron G. Mills
Richard James Mills
Ain Milner
Camille Minogue
Meagan S. Mirkovich
Amy Qiuxiao Mo
Claudine H. Modlin
Melanie Modrick
Stephen A. Moffett
Marc Michael Molik
Veronika Molnar
Jimmy Molyneux
Richard B. Moncher
Christopher J. Monsour
Stuart W. Montgomery
Bruce D. Moore
David Patrick Moore
Emily Christine Moore
Kelly L. Moore
Lori A. Moore
Sean Michael Moore
Alejandro Morales
Matthew C. Moran
Lia Juliana Morelli
Matthew E. Morin
Matthew C. Morris
William FE. Morrissey
Alexander E Morrone
Landon Mortensen
Alex Joseph Morton
Daniel Moskala
Timothy C. Mosler
Roosevelt C. Mosley
Isaac Mostov
Judy Pool Mottar
Sharon D. Mott-Blumer
Michelle Moyer
Fritzner Mozoul

Joseph J. Muccio

Brian J. Mullen

Mark W. Mulvaney
Shams Munir

Leigh J. Murdick

Peter J. Murdza

Daniel M. Murphy
Phoebe A. Murphy
William E Murphy
Rade T. Musulin
Timothy O. Muzzey
Jarow G. Myers
Thomas G. Myers
Ellen Joy Myerson
Marie-Eve Nadeau
Nicolas Nadeau
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CAS 2018 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 with the
Largest Number of Members Volunteering

Liberty Mutual Insurance
Travelers
The Hartford
Willis Towers Watson
Milliman, Inc.
Allstate Insurance Company
AIG
CNA Insurance Companies
Zurich North America
Chubb

Large Employers with
at Least 40 Percent of Members Volunteering

Travelers
The Hartford
Allstate Insurance Company
Milliman, Inc.

CNA Insurance Companies
United Services Automobile Association
Munich Re America, Inc.
Deloitte Consulting, LLP
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ETHICAL ISSUES

Discounting Reserves with Insufficient Assets

Ethical Issues is written by members of the CAS Committee on Professionalism Education (COPE). The column’s intent is to

stimulate discussion among CAS members. Therefore, positions are sometimes stated in such a way as to provoke reactions and

thoughtful responses on the part of the reader. Responses are welcomed. The opinions expressed by readers and authors are for

discussion purposes only and should not be used to prejudge the disposition of any actual case or modify published professional

standards as they may apply in real-life situations.

Editor’s Note: This article was published previously in the Ethical Issues column in the February 2002 issue of Actuarial

Review. COPE made some small adjustments and updates, but the title and topic addressed are essentially unchanged.

e Lack of Surplus Fund (Fund)
was established five years ago
to provide a medical malprac-
tice self-insurance program for
participating members of the
Hospital Association. John D. Actuary,
a consulting actuary, has been hired
by the Fund to provide an actuarial
estimate of the Fund’s liabilities. The
Fund intends to book John’s loss reserve
estimate in its financial statement.
Over the past few years, the Fund
has operated in a deficit position
(i.e., assets are insufficient to cover
liabilities). As of the end of this year,
John estimates the Fund’s undiscounted
loss reserves at $100 million. The Fund’s
corresponding assets are only $35

million.

Fund management has asked John
to provide his loss reserve estimate on
a discounted basis. John is concerned
about discounting the loss reserves to
present value because the Fund clearly
does not have enough assets to generate
the investment income needed to cover
any projected investment return.

Can John produce a report to
management presenting the needed loss

reserves on a discounted basis?

Yes

Actuaries providing loss reserve
estimates are not required to incorporate
an analysis of assets. Actuarial Standard
of Practice (ASOP) No. 20, Discounting of
Property and Casualty Loss Adjustment

Expense Reserves, does not mention a

need for valuation calculations since
such calculations may be unrealistically
burdensome in a reserving context.

The scope of John’s assignment did not
include an analysis of assets, so he is
not in a position to opine on the Fund’s
financial condition.

John intends to include a disclaimer
in his report stating: “I have not
examined the assets underlying the
liabilities and have formed no opinion as
to the validity or value of those assets.”
John believes disclaimers such as this
allow him to accommodate the client’s
request and provide adequate warning
to the reader of the report regarding
discounting issues.

Reserve estimates should be able

to stand on their own, regardless of the
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Fund’s retained assets. Reserve esti-
mates are often presented in terms of a
“market value” by using a risk-adjusted
discount rate independent of the unique
characteristics of the Fund’s assets. Ac-
cording to ASOP No. 20, “Discounted
unpaid claim estimates may be used in
a variety of contexts and the appropriate
selected discount rates are a function

of the context. A range of discount

rates may be reasonable.” Common
approaches itemized in the standard in-
clude a “risk-free approach’; a “portfolio
approach’) or the use of “discount rates
requested by another party” (Section
3.4.1).

No
It would be inappropriate for John to

discount the loss reserves. Principle 1

of the Statement of Principles Regarding
Property and Casualty Unpaid

Claim Estimates states: “An unpaid
claims estimate...is reasonable if it is
derived from reasonable assumptions
and appropriate methods...” It is
unreasonable to assume the Fund’s
liabilities are backed by valid assets
and there is no cash flow problem—
especially since John is aware this is not
the case.

This position is further supported
in ASOP No. 20, Section 3.1, which
states, “The actuary should be aware
of the context in which the discounted
unpaid claim estimate is to be used. The
actuary should use a methodology and
assumptions in the discounting process
that are appropriate for that context.”

Also, John should not discount re-

serves for use in the financial statement
because the Fund’s financial condition
would be presented in a manner that

is misleading. Precept 8 of the Code of
Professional Conduct states: “An Actuary
who performs Actuarial Services shall
take reasonable steps to ensure that such
services are not used to mislead other
parties.

Finally, the disclaimer suggested
above, in favor of discounting, is unac-
ceptable because it will warn only
the most informed reader. Besides, a
disclaimer’s intended use is not to allow
the actuary to perform services known to
be inappropriate. Actions such as this do
not help the actuarial profession fulfill
its responsibility to the public. ®

CAS VIRTUAL WORKSHOP: BASIC RATEMAKING

January 9, 16, 23, 30, 2019
12:00 PM - 1:30 PM (ET)

casact.org/education/virtual/2018/
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REGARDING RESEARCH BY BRIAN FANNIN, ACAS, CAS RESEARCH ACTUARY

Research Priorities Defined and Implemented

eginningin 2018, I began to work
full-time as the CAS research
actuary. When I started, the CAS
was at various stages of work on
five different research priorities:
1. predictive modeling, 2. reserving, 3.
cyberrisk, 4. correlation and 5. modeling
in general. These had been developed
primarily by CAS Staff Actuary Rick

Gorvett and then-Vice President-Re-

search & Development Dave Cummings.

(Avraham Adler is the current VP-R&D.)

In February of this year, we released
arequest for proposals (RFP) for work
on predictive modeling in ratemaking.
A number of fine proposals came in, a
researcher has been selected and work
is now underway. The project will use
a sample of actual insurance data that
has been made available to the CAS for
research purposes. We are continuing
to approach insurance companies and
other sources to partner with the CAS to
build its supply of data. As a researcher
and educator myself, I can tell you that
this will be a great boon to the profes-
sion.

We have issued two other RFPs
related to reserving. The first is seeking
work on the use of machine-learning
techniques in reserving. The second is
more narrowly focused on the use of
compartmental models and draws on
the innovative work of Jake Morris and
his paper, “Hierarchical Compartmental
Models for Loss Reserving,” which is
published in the Spring 2016 E-Forum.

In July 2018, we issued yet another

RFP for work that would explore consid-
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erations in picking an exposure base for
cyberrisk. We were very deliberate about
the word “risk” in connection with “cy-
ber”” This area of insurance can refer to

a panoply of risks, possibly inclusive of
first-party damages. The technology and
risk management approaches continue
to advance.

By the time you read this, we should
have issued another RFP that will look
to produce a user’s guide to economic
scenario generators (ESGs), which
focuses on their use in property-casualty
insurance. For quite a few years, life
insurers have been using ESGs as a key
input to asset-liability management.
And, of course, your company’s finance
department is probably using an ESG
as a critical tool in capital modeling for
their investment portfolio. However,
the role of inflation on loss reserves and
other applications is less settled.

As for modeling in general, it may
be number five on the list, but it is just as
important as the other priorities.  am a
big fan of looking deeper into topics like
correspondence analysis, categorical
data, the skewed normal distribution,
parametric techniques beyond GLMs
and — oh boy! — Bayesian applications
using tools like Stan software.

Of course, CAS research is more
than just RFPs. The Reserves Committee
sponsored a call paper program for 2018,
the papers of which will be appearing in
an upcoming E-Forum, and is gearing
up for another for 2019. The Reinsur-
ance Committee is also sponsoring a call

paper program for 2019. The Climate

Change Committee continues to update
and promote the Actuaries Climate
Index. (See Brian Brown'’s President’s
Message for more on that.) Working
parties and task forces — including ones
on machine learning, long-term pricing,
automated vehicles and predictive ana-
lytics in capital modeling — continue

to provide insights and tools for CAS
members.

I can’t leave this space without a
few words regarding the Communities of
Interest. This is an initiative that we are
continuing to push for everyone in and
around the CAS as an adjunct to the ac-
tivity of formal committees and working
parties. They are a great way to engage
with actuaries who share common prac-
tice interests, from open-source software
development to Markov chain Monte
Carlo analysis to health care. Are you
participating in a community of interest?
You should!

In closing, I'd like to make one thing
clear: EVERYONE is welcome and en-
couraged to contribute to research. Even
if you do not have the capacity or techni-
cal know-how, the CAS has resources
to support you. If you have an idea for
something that we should be working
on, let’s talk! We are all in this together
— and together we have tremendous
potential to make lasting contributions
to the insurance industry and the public

that we serve.

Brian Fannin can be reached at bfannin@

casact. org.
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University Liaison and Academics Guide Arizona State Student’s

Honors Thesis

hihan Jennifer Zhang, a triple

major student enrolled in Bar-

rett, the Honors College at ASU,

knew she wanted to do some-

thing related to actuarial science
for her honors thesis. Often described as
a “passion project,” the honors thesis is a
requirement for every student at Barrett.
Students can design, execute, analyze
and present on any topic that interests
them, and they can have guidance from
a professor.

Zhang approached Dr. Jelena

Milovanovic, who runs the actuarial pro-

gram at ASU, to discuss possible options.
In turn, Dr. Milovanovic connected
Zhang with Melissa Tomita, FCAS, of
Nationwide Insurance in Scottsdale, Ari-
zona, who helped refine what the project
would entail. Tomita’s CAS volunteerism
has been dedicated to students. She has
served as a CAS University Liaison since
2012 and currently serves as a director
on the CAS Board.

Zhang submitted her plan for the
project in a prospectus to the school,
and she began researching the topic

with Dr. Milovanovic, Tomita and ASU

Professor Dr. John Zicarelli. Zhang’s
work on the project lasted a little over
ayear and covers a reserving method
that is on the CAS Exam Syllabus. She
has presented her results to the thesis
committee and submitted the paper to
Barrett.

Editor’s Note: Although Zhang's
thesis has not been peer-reviewed by the
CAS, Actuarial Review is publishing it
here as one example of the many CAS
outreach efforts to actuarial students. In
the following pages is a slightly con-

densed version of Zhang’s thesis.

Become a CAS University Liaison

The CAS University Liaison Program is recruiting volunteers to be liaisons for colleges and
universities. The program matches CAS members with academics to provide the academics
a one-on-one contact with a practicing actuary. The program helps facilitate the partnership

between the academic community and the actuarial profession.

There are many ways you can help!

e Make campus visits and presentations to students and

faculty.

Talk with students on an individual basis.

Advise faculty on curriculum matters.

Serve on an advisory board at the university.

Advise the universities on CAS opportunities, educational
system and available materials.

Please contact CAS University Engagement Manager
Tamar Gertner atTgertner @casact.org for more information.
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Using Generalized Linear Models to Develop Loss Triangles in

Reserving
BY ZHIHAN JENNIFER ZHANG, DR. JELENA MILOVANOVIC, MELISSA
TOMITA, DR JOHN ZICARELL

ARIZONA STATE UNIVERSITY

OCTOBER 1,2018

1. Notation
Notation used to describe reserving methods vary from paper
to paper, but, for the remainder of the article, the notation in
table 1 will be used:

Table 1: Notation

Notation Meaning

w Accident year

d Development year (age)

t Calendar year

c(w, d) Cumulative loss from accident year w at age d
q(w, d) Incremental loss from accident year w at age d
a, Base value for accident year w

l, Trend for calendar year ¢

7, Trend for development age d

2. The Probabilistic Trend Family (PTF)

2.1. Barnett and Zehnwirth’s Idea
The use of generalized linear models in loss reserving is not
new; many statistical models have been developed to fit the
loss data gathered by various insurance companies. The
most popular models belong to what Glen Barnett and Ben
Zehnwirth in “Best Estimates for Reserves” call the “extended
link ratio family (ELRF),” as they are developed from the chain
ladder algorithm used by actuaries to estimate unpaid claims.
Although these models are intuitive and easy to imple-
ment, they are nevertheless flawed because many of the
assumptions behind the models do not hold true when fitted
with real-world data. Even more problematic is that the ELRF
cannot account for environmental changes like inflation that

are often observed in the status quo. Barnett and Zehnwirth
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conclude that a new set of models that contain parameters
for not only accident year and development period trends but
also payment year trends would be a more accurate predictor
of loss development.

Called the “probabilistic trend family” in their paper,
these models are designed to account for trends in not only
the accident year and development year directions, but also
the calendar/payment year direction. The general form of the

model is as follows:

log q(w,d)=a, +Zj‘.j1 L +X 7 (1D

Recall that g(w,d) denotes the incremental payment in
accident year w and development age d, o, gives a “base
value” for accident year w, ;, represent calendar year trends,
and y, stand for development year trends.

This undergraduate thesis project applies the paper’s
ideas to data gathered by Company XYZ. The data was fitted
with an adapted version of Barnett and Zehnwirth’s new
model in R, and a trend selection algorithm was developed
to accompany the regression code. The final forecasts were
compared to Company XYZ'’s booked reserves to evaluate the

predictive power of the model.

2.2, Simple Example

To illustrate the process of estimating parameters for a model
in the PTF family, we generated a simple example where the
trends are easy to identify. Suppose we had an incremental
loss triangle that had the following values on a log-scale:

Table 2: Simulated log-transformed incremental loss triangle

Months Months Months Months
12 24 36 48
2015 1 2 3 6
2016 2
2017 3
2018 6

From the triangle, we can observe two calendar year
trends. The first starts in calendar year 2015 and continues to
calendar year 2017, increasing by one each year. The second
starts in calendar year 2017 and ends in calendar year 2018,

increasing by three each year.
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Using the notation in Equation 1, the loss triangle would
look as such:

Table 3: Simulated log-transformed
incremental loss triangle with notation

Months Months Months Months
12 24 36 48
2015 1=a 2=+ 3=a+21 6=0+21+1,
2016 2=t 3=a+2y 6=a+21+1,
2017 3=a+2, 6=0+21+1,
2018 6=0+21+1,

We then can represent the value in each cell as follows:

Table 4: Predictors and response variables for simulated example

Months #a #1, #1, log q(w, d)
1 0 0 1
1 1 0 2
12
1 2 0 3
1 2 1 6
1 1 0 2
24 1 2 0 3
1 2 1 6
1 2 0 3
36
1 2 1 6
48 1 2 1 6

From this table, we can see that this is a regression prob-
lem with three predictors and response. In other words, we

can fit the data with the following equation:
Zf:a+zlx1+zzx2, (2)
where x, and x, denote the number of ¢, and 1, respective-

ly. Performing the regression confirms that ; =1 and ¢, = 3.

2.3. Preliminary Problems and Potential Solutions

The previous example, while simple, illustrates the rationale
behind the PTF as well as the process an analyst might take to
estimate the parameters for a model in the family. However,

when faced with real-world data, several complications arise.

2.3.1. Incremental Values are Linear on a Log Scale
As Barnett and Zehnwirth note, “trends in the data on the
original dollar scale are hard to deal with, since trends on that

scale are not generally linear ... it is the logarithms of the incre-

mental data that show linear trends.”' Thus, we would need to
log-transform our incremental loss triangles before attempting
to the fit the model.

However, while cumulative payments are always positive,
incremental payments can occasionally be negative values
(especially near the tail). Since we cannot log-transform nega-
tive values, we would have to adjust our data to accommodate
these values. Shapland describes three potential ways of doing
s0:

o “Zero out” negative values. That is, if the incremental
payment is negative, we assume that value is 0 after log-
transforming the remaining values.

o Replace the value with - log(-g(w, d)) instead of log(q(w,
d)).

o Shift all the incremental values so that no negatives
remain before taking the natural logarithm. After analysis,

these values would need to be shifted back.

These adjustments can produce slightly different results

and can be implemented in R.

2.3.2 Selection of Trends Can Be Difficult

In the example above, we could determine by observing the
original triangle that there were two calendar year trends
affecting the payments. However, with real-world data, the
location of these trends may be difficult to identify, especially
if trends are present in all three directions. Again, there are
several methods by which we can determine the trends:

o By inspection. In Barnett and Zehnwirth’s example,
the data was first fitted with a basic model in which the
analyst assumed there was one trend in each direction.
The residuals of this model were plotted against the de-
velopment year, accident year and calendar year indices,
and trends were identified through these residual plots.
Because the trends are found by inspecting these plots,
this method can produce different results depending on
the analyst.

o By performing best subset selection (i.e., trying every
combination). We could hypothetically fit the data with
every possible combination of trends. This can be compu-
tationally difficult, however, especially for large triangles
— for a triangle with m accident years and n development
periods, there would be 2(m-D+(-D+maxnm)-D gych combina-

tions. In our example, m = n = 20, so we would have to test

! Barnett, Glen, and Ben Zehnwirth, “Best Estimates for Reserves,” Proceedings of the Casualty Actuarial Society, 2000, Vol. 87, pp. 245-321.
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230D = 257 combinations.

o By performing stepwise selection. This method would
choose the combination of predictors that minimizes
the Akaike Information Criterion (AIC). The AIC statistic
rewards goodness of fit, but has a penalty for increasing
the number of parameters. Thus, using the AIC to select

trends can prevent overfitting.

In the example below, the third method is used.

2.3.3. Projecting Calendar Year Trends

Finally, the purpose of this process is to arrive at estimates for
ultimate losses. However, this requires developing estimates
for losses in future calendar years, which may involve trends
that we have not and cannot observe in the data. There are two
ways to account for these trends:

o Extend the most recent trend into the future. We can
make the broad assumption that calendar year trends will
remain unchanged and extend the most recent trend to
apply to future calendar years.

o Assign future calendar year trends based on external re-
search. This can be complicated, however, as some of the
calendar year trends may be absorbed by development

year and accident year trends.

This project uses the first method to ac-

had experienced what was functionally a change in claims
handling procedures in 2015. Assuming that this calendar year
effect was significant, our model should be able to account for
the effect it had on loss development.

Because the procedure described in section 2.2 above
can be time- and labor-intensive, we developed two functions
in R that can perform the analysis automatically. These two
functions are not shown here, but they automate the afore-
mentioned process, performing stepwise selection to choose
cutpoints for the trends and selecting the trends with a gener-

alized linear model.

3.2. Evaluating the Results

Figure 1 shows the resulting comparisons. Because we know
what the booked reserves for Company XYZ were as of both
December 31, 2016, and December 31, 2017, we were able to
compare our ultimate losses to both estimates and see how
the differences changed over time. In both figures, numbers
are given in thousands, and differences of greater than three
million are highlighted. As the figure shows, our model gener-
ally predicts higher ultimate losses than the booked reserves.

Notice that the differences between the ultimate loss

Figure 1: Comparison of the model’s predicted ultimate losses using a full triangle against
Company XYZ's booked reserves as of year-end 2016 and 2017. Numbers shown in thou-

sands. Differences of over 3 million are highlighted.

count for future calendar year trends.

Full Triangle

3. Fitting Real-World Data to Incurred | Model Change
PTF Models Year Ult | 2016Ult | Diff | 2017Ult | Diff | inDiff
3.1. The Data 2005 | 50,776 49,397 1,379 49,256 1,520 141
With this methodology in mind, we then 2006 | 52,697 52,081 616 51,902 795 179
proceeded to use the probabilistic trend 2007 | 55,679 57,900 | (2,221) 57,565 | (1,886) 335
family to estimate ultimate losses for a line 2008 | 53,914 52,840 1,074 52,781 1,133 59
of business. We were given a cumulative 2009 [ 59,402 58,449 953 58,876 526 (427)
incurred losses triangle from Company XYZ 2010 | 48,218 46,260 [ 1,958 45,090 [ 8,128 1,170
for a long-tailed line, and we also were given 2011 | 40,125 37,598 | 2,527 37,305 2,820 293
their booked reserves as of December 31, 2012 | 45,703 42,798 | 2,905 40,916 4,787 1,882
2016, and December 31, 2017. This informa- 2013 | 53,135 49,801 | 3,334 47,895 5,240 1,906
tion not only allows us to use regression to 2014 | 71,277 62,001 9,276 66,575 4,702 | (4,574)
arrive at ultimate losses but also gives us an 2015 | 61,729 54,329 7,400 59,405 2,324 | (5,076)
example to compare our final results against 2016 | 59,027 56,704 | 2,323 56,378 2,649 326
as of December 31, 2016, and December 31, Tot Abs Diff | 35,967 | Tot Abs Diff [ 31,511 | (4,456)
2017. Avg Abs Diff | 2,997 | Avg Abs Diff [ 2,626 (371)

The dataset we were given was par- DY = 2,3,7,8,9 CY = NA
ticularly interesting because the company AY = 9,10,11 AIC= 307.848
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estimates for accident years 2013-2016 were particularly large.
This coincides with the period in which the company was
experiencing changes in claims handling procedures, and may
indicate that Company XYZ’s method of compensating for

those changes could be improved.

4. Conclusion

Using models from the probabilistic trend family (PTF) to pre-
dict ultimate losses is an alternative method for reserving that
bears exploring. The probabilistic trend family improves upon

traditional reserving methods by not only overcoming issues

CAREER CENTER

Looking for job
opportunities?
Don't forget
to visit our
Career Center.
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with models in the extended link ratio family but also offering
a statistically rigorous way to select trends.

The method described in this paper is one way by which a
company can generate a model from the PTF to fit its loss data.
Further testing over time would be necessary to judge the pre-
dictive power of the model, but the ultimate losses predicted
by the model can nevertheless offer insights about what the
booked reserves of a particular line of business should look
like.
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VIEWPOINT

IN MY OPINION gy GROVER EDIE, 4R EDITOR IN CHIEF

Think!

ur training as actuaries causes

us to think objectively. For

example, we think about laws

and their applications, human

nature and its reactions, facts
not fantasies, history as well as trends.
We base decisions on objective facts,
not conjecture. We also look behind the
numbers to determine if the data is er-
roneous or misleading or doesn't tell the
whole story.

When I started my quest to be an
actuary in 1972, there were nine exams
required to be a Fellow. In 1975 the CAS
added a tenth exam. At about that time,
one of my nightmares was that the CAS
would add another exam that I needed
to pass before becoming a Fellow.

Since news has broken of a pro-
posed combination of the CAS and
Society of Actuaries (SOA), it now seems
as if there is a recently added exam —
one that may have a significant impact
on your future and mine as actuaries.
This test is for the Fellows who will vote
on the proposal in February 2019 if the
proposal passes both the CAS and SOA
Boards.

For this exam, pass/fail depends
upon the performance of the other
actuaries taking the exam. In this case,
whether you think you passed or failed
will depend upon your view of whether
or not the CAS should merge with the
SOA.

In preparation for this exam, the

following are some study questions:

. The SOA has about 30,000 mem-

bers and the CAS has about 8,000.
Which Society will dominate the
leadership and policies in a merged
organization by having the most
votes?

a. The SOA, with roughly four
times the membership of the
CAS.

b. The CAS, because its members
are more energetic.

c. Neither — each side will work
together in harmony like the
Democrats and Republicans do

in the U.S. Congress.

. Which of the following technology

advances, predicted to bring about

the demise of the actuarial profes-

sion, produced a significant decline

in the employment of actuaries?

a. Hand-held calculators in the
1970s.*

b. Personal computers.

c. Offshoring actuarial work to
countries with lower labor costs.

d. Data scientists.

e. None of the above, because
actuaries always embrace new
technologies and use them to

advance their profession.

. In 2007, the SOA’s combined

membership of Associates and
Fellows was 19,350; in 2017,

the number was 29,161. The
CAS’s combined membership of
Associates and Fellows for those

same years was 4,558 and 7,873

respectively. Please answer the

following:

a. What is the compound annual
growth rate for each Society?

b. Which Society has the higher
growth rate?

c. Proportionally, which Society
seems to be attracting more new
members?

d. Which Society will be more
negatively impacted if
national health care does get

implemented?

. Ifavoteis to be held on an issue

and only proponents of the issue

are holding town halls, what is

the expected purpose of such

assemblages?

a. Afair and open discussion by
the town hall speakers of all the
pros and cons of the topic.

b. A thinly disguised attempt at
swaying votes for the proposal
set forth by the organizers of the

meetings.

. In 2006, the American Academy of

Actuaries reported that members

indicating their practice area as

“pensions” numbered 3,512; in

2017, the number was 3,337. Is this

SOA-based discipline growing or in

decline?

a. Increasing, even though the
most recent number is lower.

b. Declining.

Extra credit:

Write a short essay explaining

*1 had a Hewlett/Packard (HP) scientist tell me that calculators would eliminate the need for actuaries. We're still here. Where’s HP?
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whether the following statement is true
or false: The pension discipline has been
affected by the reduction in defined ben-
efit plans provided by employers.
6. If the proposed combination should
fail, the CAS should:

a. Break off all relationships with
the SOA.

b. Continue to work with the SOA
in areas of mutual concern and
separately in areas of differences
in our disciplines, as we have
done for over 100 years.

If you are a Fellow, you have already
registered to “take” this exam, in other
words, to vote. Failure to vote will mean
that others will make the decision for
you.

You may not think that I have rep-
resented both sides of the argument ad-
equately, but I encourage you to gather
more information and discuss the issues
with your colleagues.

The whole point of this IMO is to
get you to think about the topic at hand.
Think about it with the same rigor as you

do your professional work.

SAVE
THE DATE

JOINT CIA/ICAS/
SOA PREDICTIVE

ANALYTICS SEMINAR

February 27, 2019

Sheraton Centre
Toronto Hotel

Toronto, ON, Canada
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CAS Snapshot

Scenes from The CAS and AICT First-Ever Joint Seminar

The Actuarial Institute of Chinese Taipei (AICT) and the CAS held their first joint seminar
in Taipei, Taiwan on September 26-27, 2018. The 2018 AICT/CAS Joint Property/Casualty
and Health Actuarial Seminar took place at the Chang Yung-Fa Foundation Interna-
tional Convention Center and featured two days of programming on topics such as the
pricing of long-term health insurance products, cyber insurance, catastrophe modeling,
predictive analytics and International Financial Reporting Standard 17. Fintech and
blockchain applications and their uses in P&C and health insurance were popular ses-

sions.
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solverHis

IT'S A PUZZLEMENT sy Jon Evans

Stealthy Cruise Missiles

urasia occasionally fires long-

range, but not stealthy, fast-

cruise missiles at a particular

target in Eastasia. These mis-

siles fly at 2,000 miles per hour.
Eastasia’s radar system, located at the
target site, can detect them when they
are within 1,000 miles of the target, giv-
ing 30 minutes warning.

Eurasian engineers have developed
a somewhat stealthy cruise missile, of
similar physical shape and size as the
nonstealth missile. This new missile
diffusely reflects the radar energy that
hits it at a rate only 10 percent as great as
the rate for the nonstealth missiles, but
only flies at 1,000 miles per hour. How
much radar warning time will Eastasia
have when they are attacked by this new
missile?

Eurasian engineers also have a very
advanced research project underway to
develop a super stealthy cruise missile,
again with a shape and size not very
different from the previous missiles,
that will only give Eastasia a five-minute
radar warning. This super stealthy
missile will only be able to fly at 500
miles per hour. For this super stealthy
missile, what will the diffuse reflection
rate of radar energy that hits it, relative
to the rate of the nonstealth missile,

need to be?

Hanging Rope

Two ends of a rope are fixed to the tops
of two poles standing straight above

a flat ground surface. The poles are

unequal in height, with one pole being

CASACT.ORG @ NOVEMBER/DECEMBER 2018

-
twice as tall as the h
other. If the length

of the rope is such that it is taut and it
forms a straight line between the tops

of the poles, then its length is equal to
the sum of the heights of the two poles.
What is approximately the maximum
possible percentage increase in the
rope’s length, relative to its length when
taut, so that its lowest hanging point

will still be no lower than the top of the
shorter pole? What is approximately the
minimum percentage increase in the
rope’s length, relative to its length when
taut, so that its lowest hanging point just
barely touches the ground?

Several people submitted very
interesting solutions that we have posted
online.

Glenn Meyers pointed out that the
equation for a (flexible) hanging rope,
the “catenary,’ is a classic one originally
solved by Christiaan Huygens, Gottfried
Leibniz and Johann Bernoulli in 1691.

Below is the solution narrative that
Bob Conger submitted, along with a
very nice diagram submitted by solver
Hannah Park:

“I made the simplifying assumption
that the earth is flat, or at least the scale
of the poles and rope is small enough

that we can ignore curvature of the earth

and the fact that grav-
ity would not be acting quite
parallel to both poles.

We can choose our own units

of measurement, so let’s
say the short

poleisa

length of 1,
and the long pole is a length of 2. Then
the taut rope has a length of 3, and some
good old-fashioned geometry leads us
to the distance between the two poles as
SQRT (32-1%) = y8.

“Just to set some broad order-
of-magnitude, the rope will be longer
than 3 in the two scenarios. In the first
scenario, the rope should be just a little
bit longer than 3, and quite a bit shorter
than 1 + /8 = 3.83 (approx.), which
would be straight down the top half of
the tall pole + straight across to the other
pole. In the second case, I expect that
the rope will be a bit longer than 4.1
(which would be a rope straight down
to a point on the ground one-third of
the way between the poles, and straight
back up to the top of the tall pole), but
quite a bit shorter than 5.83 (straight
down each pole to the ground, and
straight across the ground between the
poles).

“Poking around the literature, I find
that a hanging rope has a shape labeled
as a ‘catenary, which is mathemati-
cally described with the hyperbolic sine
(Sinh) and hyperbolic cosine (Cosh)

functions. Draw the x-axis tangent to
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the lowest point on the hanging rope
and draw a z-axis through the point to
tangency, perpendicular to the x-axis.
Define x, as the distance from the xz
origin to the left-hand pole, and x, as the
distance from the xz origin to the other

pole. In our specific problem, x,

+X,=+8. Then for any x

value between the origin and one of the
poles (we use the convention of x being
a positive number in both directions
from the origin), the height of the rope at
that point is

z=a Cosh(x/a)-a

and the length of the rope, y, from
the origin to that point is

y=a Sinh(x/a).

“Rearranging the first equation

x=aCosh'((z+a)/a).

“In all cases, a is a constant scaling
factor that is related to the tension on
the cable and the weight of the cable per
unit length.

"I solved problem 2 first, since

Diagram courtesy
of Hannah Park.
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it seems more like the conventional
hanging rope problem. In problem 2, we
know that z, =1 and z, = 2, and we know

thatx, +x, = 8. Thus, the equation for X,

can be expressed as

x,=V8-x,=aCosh’((2+a)/a)

and the equation for x, is

x,=aCosh'((1+a)/a)

and we have two equations and
two unknowns. I found it easiest to solve
iteratively in Excel, rather than algebra-
ically, and arrived at (approximately)

a=0.865007

x,=1.21335

x,=1.61508
¥, =1.65227
y,=2.73131

length of rope =y, +y, = 4.38358,
which is approximately 46.1 percent
longer than the taut rope.

“Happily, this is a bit longer than
4.1, as expected.

“For problem 1, we conceptually
adjust z, = 0 and z, = 1. ITwasn’t quite
sure what would happen to the math
with z =0, so I tried reducing z and z,
from their original values somewhat
gradually, but always keeping z, = z, +
1. As z, approached zero (but remained
positive), a approached 4.15, x, and y,
approached zero, and the length of the
rope approached 3.05.

“So I took the plunge with z, =0 and
x, =0, and found

a=4.15674

¥, =3.05180, which is
approximately 1.73 percent longer than
the taut rope.

“In this scenario the rope is tangent
to top of the short pole. Any longer, and
the rope would droop (slightly) below
the top of the short pole.”

A solution was also submitted by

Clive Keatinge.

Know the answer?

Send your solution to
ar@casact.org.
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GREAT NEW AUTUMN ROLES!

NEW JERSEY - SENIOR ACTUARIAL ANALYST

Senior Actuarial Analyst sought by New Jersey insurance
company for Position 82581. Requires 3+ years of
commercial pricing experience. Experience with workers
compensation ratemaking or commercial auto ratemaking
is a definite plus.

MIDWEST USA - WC PRICING ACTUARY

Commercial lines pricing actuary is immediately sought by
a Midwest insurer for Position 82188. FCAS or ACAS with
workers compensation pricing or workers compensation
reserving experience required.

CONNECTICUT - ACTUARIAL ANALYST

Connecticut insurer has asked Ezra Penland to find an
experienced property and casualty actuarial analyst
for Position 82529. Interesting commercial analytics
opportunity for an analyst with 2 to 6 years of property
and casualty actuarial experience.

USA - COMMERCIAL LINES ACTUARY

FCAS / ACAS commercial lines actuary is sought by a USA
insurer. You must have 8+ years of property and casualty
actuarial experience. Position 80533 is a high profile
leadership role.

Over 40 Years of Industry Experience ¢ (800)580-3972 ¢ actuaries@EzraPenland.com

D% EzraPenland

-‘ Actuarial Recruitment

OHIO - FCAS / ACAS

Ohio insurer has an immediate need for an FCAS or ACAS
modeling and pricing actuary. Strong programming skills
are a must. SQL or Python or SAS or R programming skills
required. Pricing experience preferred for Position 80431.

NORTHEAST USA - ACAS / ANALYST

Spectacular and forward-looking insurer plans to

hire a pricing and predictive modeling actuarial analyst
or ACAS. Must have at least four years of property and
casualty actuarial experience. Some pricing experience
required. Some predictive modeling experience required.
Some teamwork and passion for your work required for
Position 82357.

SOUTHEAST USA - CONSULTANT

Consulting group has an immediate need for a
Partner-track Actuarial Consultant for Position 82576.
FCAS / ACAS actuary with 15+ years of experience
sought. 150-225K base salary, plus additional bonuses.
You must have management experience.

Some consulting experience preferred.

MIDWEST USA - SENIOR ACTUARIAL ANALYST

Our Midwest USA client is seeking a workers
compensation senior actuarial analyst for Position 81873.
Must have predictive modeling experience. Must have
workers compensation experience. SAS/R and SQL
programming skills ideal.




