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Actuarial Jobs
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RETAINED - Lead Actuary, Northeast USA: Property & Casualty
insurer seeks to fill a critical position in their product management group. This
individual will be responsible for tasks including rate filings, predictive model
development, product development and pricing. (#37704)

RETAINED - Senior Consultant, Europe: Top consulting firm seeks
designated P&C Actuary to serve in a senior analytical role. Must have
knowledge of the General Insurance industry in the UK and Europe and
experience in applied statistics / econometrics. (#40039)

RETAINED - Actuarial Director, Midwest USA: Client seeks FCAS
with several years of general experience and at least 2 years in a loss reserving
role. Excellent communication skills a must. (#39428)

RETAINED - Senior Actuarial Analyst, West USA: Work will focus
on rate reviews and rate change proposals. This newly established expansion to
the Actuarial Department will be responsible for personal lines pricing, working
with product and regional office business partners and report directly to the
Chief Actuary. Ideal opportunity for advancement. (#37894)

RETAINED - Actuarial Manager, Canada: Canadian P&C insurance
firm seeks qualified Actuary to serve in a managerial role. Work will include
overseeing the daily operations of the department and developing rates for
personal auto lines. (#39973)

Mobile Web App

www.dwsimpson.com/jobs

Download the NEW

DW Simpson Mobile App
Browse, click & apply to actuarial jobs
on your smartphone or tablet. Click
the bookmark button to add the DW
Simpson app to your home screen.

Search for the Perfect Job

Click the menu button and sort jobs
by discipline, location or keyword.

Contact DW Simpson

Do you have a question about a job on
our website? Use the mobile web
forms to contact your recruiter for
detailed information about any job.

DW SIMPSON

GLOBAL ACTUARIAL & ANALYTICS RECRUITMENT

Quarterly Newsletters

www.dwsimpson.com/newsletters
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Articles in this issue include: A Pathway to
"Chief" Success, Laying the Foundation for Your
Actuarial Career, Welcome to the Team, Always Use
Spell Check, Q&A DW Simpson Retained Search Services

Salary Surveys

www.dwsimpson.com/salary
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Register at dwwsimpson.com/register to speak with an

experienced actuarial recruiter about your career.

| www.dwsimpson.com | (800) 837-8338 | actuaries@dwsimpson.com
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Whatever Happened

to the 100-Year Event?
4  EpITOR'S NOTE

BY STEVEN SULLIVAN

6 PRESIDENT'S MESSAGE The term “100-year event”
expresses a probability
rather than a certainty. It is
often misunderstood by the
general public and some insurance professionals.

8 MEMBERNEwWs

In Celebration of Volunteers
Each year the CAS acknowledges the tremendous
work its members perform and recognizes the

11 PROFESSIONAL INSIGHT support of their employers. 14

ICA 2014: “What’s In It For
Me?”

36 ACTUARIAL EXPERTISE

BY J. MICHAEL BOA

Key people involved in planning the ICA 2014
educational program and festivities took some
time from their hectic schedules
40 soLvE THIS to share their thoughts on what A
attendees can expect from this
outstanding conference. v tod
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editor’snor By ELIZABETH A SMITH

Flood, Volunteers, Advice and all that Jazz

am pleased and delighted to welcome

new writers and guest columnists to

the pages of Actuarial Review.

No stranger to actuarial topics,

Steven Sullivan talked to some of the
CAS’s leading experts on catastrophe
modeling for our cover story on 100-year
events. Steven previously worked for the
Academy’s publication, Contingencies.
Much in the story serves the general
public’s need to know about how con-
sumers and the insurance industry deal
with these events.

This issue features a new column
and a renamed AR column favorite.

Kay Adams takes on our first actuarial
workplace advice column, “Problem
Solved.” Read it and see if you've ever
had that problem or if you have caused
such a situation. How does Kay’s answer
compare to your own advice?

We are also looking for more “ex-
plorers” for the new column “Explora-
tions,” previously called “Brainstorms.”
Jim Guszcza, who takes the helm for
this first column, explains how he came
up with the new name and manages
to weave in some jazz references. He
doesn’t leave out the rockers, however,
as you will learn when you read his

column.

We also take some time and space
to honor our many CAS volunteers who
work so hard. Volunteers plan meet-
ings and seminars; develop continuing
education curricula; write, peer-review
and edit papers and articles; write, proc-
tor and grade exams; conduct research;
create budgets; and make investments.
The Volunteer Honor Roll is just a small
token of esteem for all the people who
keep things running.

Volunteers do even more jobs than
what is mentioned above, not the least
of these is to govern, which brings me
to CAS President Gary Josephson. Gary
has been one of the top supporters of
the new AR. On behalf of the AR team,

I thank him for his backing and the
insights he has shared in his “President’s
Message.”

And so, look for more new types of
articles and columns in the upcoming
issues. Yes, I think 2014 is going to be a
good year.

Correction

In the AR September-October 2013 is-
sue, Aaron Hillebrandt was incorrectly
listed as joining the Bloomington, IN
office of Pinnacle. The office is in Bloom-

ington, Illinois, not Indiana. ®

Actuarial Review always 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 e-mail us at AR@casact.org
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For more than twenty five years,

Pauline Reimer, A.S.A.,, M. A.AA.,, has been
finding the right positions for actuaries,
modelers, and quantitative analysts both
nationally and internationally.

To find your perfect fit, please contact her at:

PaulineReimer@aol.com
(516) 935-0100 X307 or (866) 6-ACTUARY
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pl‘ESident’SMESSAGE By GARY R. JOSEPHSON

Professionalism: A Badge of Honor and Responsibility

pproved by the Board in 2012,
the CAS Strategic Plan has a
number of recommended ac-
tions related to professionalism.
The professionalism goal is: “The
CAS will support activities that continue
to enhance confidence among stake-
holders and that promote the quality
of work among CAS members.” While
this may seem an obvious goal, profes-
sionalism falls more broadly under the
umbrella of the American Academy of
Actuaries (AAA). The AAA sets quali-
fication, practice and professionalism
standards for actuaries credentialed
by one or more of the five U.S.-based
actuarial organizations. The AAA also

houses the Actuarial Board for Counsel-

ing and Discipline (ABCD), which was

established to strengthen members’
adherence to standards of ethical and
professional conduct.

If the development of qualification
and professionalism standards, and
investigation of members’ adherence
to these standards, is the responsibil-
ity of the AAA, what is a CAS member’s
role? Isn’t it sufficient for each of us to
do high-quality work? I would argue
that this is a necessary condition, but
not a sufficient one. As a profession, we
are collectively expected to have high
standards of practice and conduct, as
well as processes for investigating and
responding to alleged violations of these
standards. As individuals, we need to
keep these standards front and center
when doing our work, or when review-
ing the work of other actuaries. The
consequences of failure to do so can be
severe.

Some of our nonactuarial constitu-

ents have pointed out that, since the

6 ACTUARIAL REVIEW

Actuarial Standards Board (ASB) and
the ABCD are housed within the AAA,
and both boards and their committees

are made up of AAA members, actuar-
ies are essentially self-regulated. This
has led to questions as to whether this is
appropriate, or whether a more inde-
pendent process of regulation should
be developed. (In the U.K., the actuarial
profession is subject to independent

oversight by The Financial Reporting

sponded to certain issues relating to
property & casualty actuaries. Whatever
the outcome, this investigation by the
NAIC suggests that our process of stan-
dard setting, investigation and discipline
does occasionally come under scrutiny,
and will only continue if our constitu-
ents have confidence in the results.

So what can we do to help ensure
that our processes for developing stan-

dards and investigating potential viola-

As a profession, we are collectively expected to have

high standards of practice and conduct as well as

processes for investigating and responding to alleged

violations of these standards. As individuals, we need to

keep these standards front and center.

Council.) More specifically, the National

Association of Insurance Commission-

ers (NAIC) has formed a Joint Quali-
fied Actuary (A/B/C) Subgroup whose
charges include:

o Recommending a definition of
“inappropriate or unprofessional
actuarial work.

o Recommending a process, which
could be an existing process, for
regulatory and/or professional
organizations’ to deal with inappro-
priate or unprofessional actuarial
work.

The subgroup was formed because
of regulators’ concerns with regard to
what they consider substandard work,
and the processes for investigating and
taking action on such work.

The AAA is working diligently with
the NAIC to respond to their concerns

and inquiries. The CAS has also re-

tions remain our own? First, of course,
is the necessary condition above: Make
sure that we do quality work. We all need
to make sure that our work meets the
relevant standards, not only with respect
to the technical aspects, but with respect
to the support (documentation) and
communication. Standards of practice
are not something that we simply read
once and place on a shelf. We should
periodically review them in relation to
our work. In addition, we all have an op-
portunity to participate in the develop-
ment of standards, through volunteering
to work on one of the committees of the
ASB.

We also should be constantly aware

of the Code of Professional Conduct.

Most of the precepts in the code should
be clear and unambiguous without hav-

ing to refer to them often, for example,

President's Message, page 8
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President's Message
Jrom page 6

integrity, courtesy and cooperation.
However, some areas, such as conflict
of interest and control of work product,
may vary with the nature of our work
and therefore should be periodically
reviewed in the context of that work.

The Code also addresses our re-
sponsibility when we observe apparent
violations of the Code by other actuaries.
And we do have a responsibility. It is in-
cumbent upon each of us to understand
what our responsibility is and what
options we have when in this situation,
and then to act accordingly. If we don’t
act in these situations, others may. It
is important to understand the “C” in
ABCD. Whenever we have questions
about potential substandard work, the
ABCD is available to counsel us on the
appropriate action.

We should all be proud of our pro-
fession and badge of honor that it repre-
sents. But it is also a badge of responsi-
bility to do all that we can to make sure
that our stakeholders have confidence
in the quality of our work, and that the
processes are in place to maintain the
standards of quality and conduct. That is
the CAS goal.

* * *

This is my last “President’s Message”
column. It has been a privilege, over
the past year, to share my thoughts on
some of the important activities that are
surrounding our day-to-day professional
lives. It has been my pleasure to work
with the CAS publications staff for their
patience in receiving my (always late)
articles, as well as their professional
review and edits that make me appear
much more eloquent than I really am.

And thanks to all of you for reading. ®
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COMINGS AND GOINGS

Linda Bjork, FCAS, CERA, was
appointed to the Career Advisory Com-
mittee of the Alumni Board for State
University of New York-Geneseo as a
representative for STEM (science, tech-
nology, engineering and math) careers.

Lee Bowron, ACAS, has been ap-
pointed to the actuarial advisory board
for the University of Alabama, where he
reports that he is tasked with identifying
promising high school actuarial candi-
dates who can also play for Coach Nick
Saban and the top-ranked Crimson Tide
football team.

Amy DeHart, FCAS, has been
promoted to vice president for actuarial
services with Secura Insurance. DeHart
joined the company in 2000 as an actu-
arial consultant, and was promoted to
manager of pricing in 2005 and director
of pricing in 2006.

In October 2013, Richard Easton,
FCAS, published a book co-written with
Eric E Frazier titled, GPS Declassified:
From Smart Bombs to Smartphones,
which examines the development of
global positioning system (GPS) tech-
nology from its secret, Cold War military
roots to its emergence as a worldwide
consumer industry. Easton’s father, Rog-
er L. Easton, led the Space Applications
Branch of the Naval Research Labora-
tory from the Vanguard satellite era to
the early days of GPS development.

Endurance Specialty Holdings Ltd.
announced that Scott Galiardo, FCAS,
senior vice president, will assume the
newly created role of group actuary, with
oversight responsibility for Endurance's
corporate actuarial, reserving and ceded

reinsurance activities on a global basis.

Philadelphia Insurance Companies
(PHLY) has hired Kurt D. Hines, FCAS,
as senior vice president of field under-
writing. Mr. Hines will be responsible
for growing and managing PHLY's field
underwriting operations, which incor-
porate the company’s 46 offices across
the country. Mr. Hines joins PHLY with
more than 18 years of experience in the
insurance industry.

Brian E. Johnson, ACAS, has been
reappointed to the Penn State University
Actuarial Advisory Committee.

Camille Minogue, FCAS, has been
appointed adjunct professor in the
actuarial science department at Simon
Fraser University in Vancouver, British
Columbia.

Jerome Tuttle, FCAS, gave a lecture
on “Copyright and Math Teaching” at
the October meeting of the Association
of Math Teachers of New Jersey.

Monty Washburn, ACAS, has been
recently reappointed to the advisory
board of the department of mathemat-
ics and actuarial science at Maryville

University in St. Louis, Missouri. @

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

-
IN MEMORIAM

Bernard G. Schaeffer
(FCAS 1980) 1947-2013

Scott A. Martin
(ACAS 1995) 1968-2013
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2013 CAS ELECTION RESULTS

Fisher to Become President; Miccolis Voted President-Elect

Constitutional Amendment Passes Overwhelmingly

ARLINGTON, Va.—Wayne Fisher, who
was elected president-elect in 2012, will
become CAS president at the close of
the 2013 CAS Annual Meeting. Robert S.
Miccolis has been elected CAS presi-
dent-elect. CAS Fellows also elected four
Directors and approved a constitutional
amendment enhancing the ability of the
CAS to express opinions on public policy
issues.

Those elected to the Board of
Directors are Jessica (Weng Kah) Leong,
Stephen P. Lowe, Donald E Mango and
Robert Wolf.

CAS Fellows overwhelmingly
approved an amendment to the CAS
Constitution, with 1,129 Fellows (92.5%)
voting yes and 91 Fellows (7.5%) op-
posed. The CAS Constitution and Bylaws
states that these governing documents
“may be amended by an affirmative vote
of 10% of the Fellows or two-thirds of the
Fellows voting, whichever is greater.”

The amendment to Article IX
“Public Expression of Professional Opin-
ion” now enables the CAS to express
opinions on issues of public interest.
The amendment provides that 75% of
Board members (14 out of 18) must
agree before the CAS Board is allowed
to comment on issues of public interest
on behalf of the association. The revision
struck wording requiring advance ap-
proval by an affirmative vote of at least
90% of the Fellows who vote in a mail
ballot.

WWW.CASACT.ORG * NOVEMBER/DECEMBER 2013

The authority
granted to the CAS
Board to comment
on public policy
issues is envisioned
to be used only in
the defense of a
strong and preemi-
nent ACAS/FCAS
designation. The
reliance by the CAS
on the American
Academy of Actuaries
for making public policy statements on
behalf of the actuarial profession in the
United States is envisioned to continue
in all other cases.

Immediate Past President Gary
R. Josephson will chair the CAS Board
of Directors. Earlier this year, the CAS
Board of Directors elected or re-elected
the following members to serve as vice
presidents:

o Jeff Courchene, Vice President-

International

o Roosevelt Mosley, Vice President-

Marketing and Communications

o Chris Nyce, Vice President-Admin-
istration

¢ Virginia Prevosto, Vice President-
Admissions

o Julia Stenberg, Vice President-Pro-
fessional Education

o Alice Underwood, Vice President-

Research and Development

Wayne Fisher

Robert S. Miccolis

These members will assume or
re-assume their positions at the close
of the 2013 Annual Meeting in Min-
neapolis, Minnesota.

Voter turnout was down
this year with a total of 1,392
Fellows (32.9%) voting
compared to 1,670 Fellows
(41.4%) last year. @

ACTUARIAL REVIEW 9



CALENDAR OF EVENTS

Interactive Online Courses
“Understanding CAS Discipline
Wherever You Practice”
“Introduction to Predictive
Modeling”
www.casact.org/education/
interactive/

March 30-April 1, 2014
Ratemaking and Product
Management Seminar
Marriott Wardman Park
Washington, DC, USA

March 30-April 4, 2014
ICA 2014
Marriott Wardman Park
Washington, DC, USA

May 21-22, 2014
Seminar on Reinsurance
Grand Hyatt New York
New York, NY, USA

September 15-16, 2014
Casualty Loss Reserve Seminar
Manchester Grand Hyatt
San Diego
San Diego, CA, USA

November 9-12, 2014
CAS Centennial Celebration
New York Hilton Midtown
New York, NY, USA
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Actuarial Consulting

n the November 1988 issue of The
Actuarial Review Stan Khury pointed

out some key differences he encoun-

tered when switching from “company

actuary” to “consultant.” Twenty-five
years later these still ring true. Here is a
selection of Stan’s observations from his
“Random Sampler” column.

(1]t became clear to me that ac-
tuaries are being held to account to a
much greater extent than I could have
possibly imagined. The relative comfort
and safety of operating as a company
actuary is not available to the consulting
actuary. In public practice, the everyday
work of an actuary could be exposed
in a court room to a barrage of pointed
questions by hostile attorneys where a
minor actuarial misjudgment becomes a
major flaw; where a change of assump-
tion without support becomes a serious
contradiction in logic...

Another point I experienced quickly
was the need to explicitly document

the assumptions and limitations of the

actuarial work product. In a company

NOVEMBER/DECEMBER 2013 -

environment, the actuary can survive
without [doing this]...

The need to communicate to the
client so that the work product is self-
contained and understandable to the lay
reader represents yet another significant
difference. As a rule, company work
tends to be part of a larger complex and
is seldom seen as a stand-alone product.
On the other hand, when a consulting
assignment is completed, the work tends
to be a free-standing document...

In consulting, peer review is gener-
ally a requirement...Company actuaries
are often in a position of reporting criti-
cal analyses to individuals who are not
actuaries. Assumptions can go unstated,
and some unintended implications can
potentially slip through, simply because
the reader is unable to rigorously check
the thought process behind the analysis.

In consulting, the value of the ac-
tuarial work product is sharply defined.
The client pays a specific fee in exchange
for a work product.

Now that I actually log my daily
activities (mostly to track billable client
hours), it is apparent how
much waste there can be
in a day if I do not guard
my time. [ urge every
company actuary to keep
alog for a month and
observe just how much
time is spent doing actual
work and how much of it
gets diverted to admin-
istrative tasks and attend-

ing meetings. @
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ETHICAL ISSUES

Regulatory Compliance

ohn Dogood is a new FCAS employed by Honest, a

regional carrier that writes mostly professional liability

coverage. John has spent most of his career on the

reserving side, but was recently appointed manager in a

pricing unit for medical malpractice after the previous
manager retired. John is currently working on a rate filing for
State X.

For several years, State X has been among the most ex-
pensive states for medical malpractice insurance. To address
this problem, the legislature passed various tort reforms that
are intended to bring down insurance costs. The insurance
department of State X released a guidance paper expressing
their opinion that the reforms should decrease insurance costs
by at least 15%.

The reforms went into effect on January 1, 2010, and for
the filing John is using policy year data through the end of
2012. The analysis is going smoothly by and large, but one
of the major difficulties he is facing is choosing a frequency
trend. Historically, Honest has looked at countrywide or state
group trends in order to make selections, and given the vola-
tility in those numbers, they typically do not select frequency
trend factors. Due to the recent reforms in State X though,
John decides to investigate the figures for both State X and for
the state group in which State X falls (which represents experi-
ence for about 35% of the country). Here is what he finds:

Based on these figures, John concludes that the expe-
rience for State Group Y is too volatile to select a reliable
frequency trend, and the experience for State X is much too
thin and unstable to be useful. Moreover, tort reforms similar
to the ones recently implemented in State X have been tried
in other jurisdictions and have generally had little impact,
and John has no reason to believe that the experience in State
X will be any different. Thus, he feels comfortable selecting
a0.0% frequency trend, and he completes the filing accord-
ingly and sends it, along with all of the supporting exhibits, to
Mike Grouchy, the actuary in charge of government relations,
for review. Mike is an FCAS and has been in the industry for

many years.
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CLAIM FREQUENCY FOR STATE X

Policy Year Developed Incurred | Trended Earned Premium | Claim
Beginning 1/1/xxxx | Claim Count At Gurrent Level Frequency
2002 31 $9,412,952 0.0033
2003 26 $9,699,164 0.0027
2004 29 $9,837032 0.0029
2005 2 $9,952,849 0.0021
2006 2 $10,292,525 0.0026
2007 39 $10,838,509 0.0036
2008 31 $11,021,239 0.0034
2009 36 $11,041,940 0.0033
2010 38 $11,246,617 0.0034
2011 24 $11,470,336 0.0021
10 Year Indicated Frequency Trend -0.2%
7 Year Indicated Frequency Trend +1.4%
5 Year Indicated Frequency Trend -10.2%
CLAIM FREQUENCY FOR STATE GROUP Y
Policy Year Developed Incurred | Trended Earned Premium | Claim
Beginning 1/1/xxxx | Claim Count At Current Level Frequency
2002 192 $55,907,753 0.0034
2003 194 $57,067,905 0.0034
2004 186 $61,831,836 0.0030
2005 174 $61,216,850 0.0028
2006 178 $62,651,117 0.0028
2007 188 $67,671,749 0.0028
2008 201 $70,134,627 0.0029
2009 198 $69,483,128 0.0028
2010 194 $67,792,662 0.0029
2011 203 $69,711,265 0.0029
10 Year Indicated Frequency Trend -1.8%
7 Year Indicated Frequency Trend +0.4%
5 Year Indicated Frequency Trend +0.9%
ACTUARIAL REVIEW 11




A few days later, Mike schedules a
meeting with John to discuss the filing
for State X. Mike opens the meeting
by saying “John, overall I think this is
avery good filing. I have always been
impressed by the work that you do and I
was happy to hear that you received the
recent promotion.”

Mike continues, “In creating a rate
filing, particularly for a finicky state like
X, we need to be very careful. They have
faced unacceptably high med mal rates
for years, and that has created a politi-
cal firestorm in the state. They recently
passed some measures, which I'm sure
you're aware of, that are designed to de-
crease the frequency of med mal claims.
They're really not going to be happy
with the selection of a 0% trend. Do you
follow?”

John responds by saying that he
fully understands Mike’s concerns and
explaining that he looked closely at both
state-specific and regional figures, and
ultimately concluded that there was too
much uncertainty to make a frequency
trend selection.

During John'’s explanation, Mike
becomes visibly agitated. Once John
finishes, Mike replies “Ok, John, I don’t
think I made myself clear before. You're
a very analytical guy and I like that about
you, and I think that will generally serve
you well throughout your career, but
when it comes to rate filings, you need
to be more grounded. I saw your trend
exhibits and I agree that there isn’t suffi-
cient credibility to make a selection, but
that’s not what the State X regulators are
going to see. They're going to see -10%
indicated frequency for the past five
years and make us select that. I think we
can compromise with them at -5%, but
they’re not going to accept 0%.”

Mike continues, “So here’s the
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Changing assumptions... seems slimy, but... he is new to

this area of actuarial work and Mike is the expert.

bottom line. You agree with the overall
indications in this filing, and we want to
implement those. But we can’t because
they’re based on a frequency trend
selection that will never fly. So we need
to make the numbers work. The ques-
tion is, what other assumptions can we
change to make the rate indication jibe
with a -5% frequency selection? I mean,
this is med mal, so there’s got to be room
on your LDF selections. Why don’t you
take a week to figure this out and re-send
me the filing after that”

Mike abruptly ends the meeting
before John can respond, but he’s too
confused to reply anyway. He returns to
his office to ponder Mike’s request, and
he is very conflicted. On the one hand,
changing assumptions to comply with
what Mike expects State X's reaction
will be to the frequency trend selection
seems slimy, but on the other hand he
is new to this area of actuarial work and
Mike is the expert on regulation.

As John contemplates his next
move, here are some of the alternatives

available to him.

Option 1

John should heed Mike’s advice and look
for ways to arrive at the same overall
indications with a -5% frequency trend
selection. Mike is far more knowledge-
able about the regulatory environment,
and if changing some selections is nec-
essary in order to get the filing approved,
then John should do that. John re-reads
the actuarial professional guidance
documents and believes that this course
of action is justified. In particular, he

focuses on the following two principles

from the Statement of Principles Regard-
ing Property and Casualty Insurance
Ratemaking:

e Principle 2: A rate provides for all
costs associated with the transfer of
risk.

¢ Principle 3: A rate provides for the
costs associated with an individual
risk transfer.

John believes that, as long as the
rates are correct, he has met his profes-

sional duties.

Option 2

John should refuse to materially change
any of his assumptions. He is confident
in all of his selections, including the
frequency trend. If the State X regulators
object to the frequency trend then he
will defend his selection to the best of
his ability, and if they make him change
it he will comply. Upon reading the actu-
arial professional guidance documents,
he believes that this is the only justifi-
able course of action. In particular:

o Precept 1 of the Code of Profes-
sional Conduct, Annotation 1-4:
“An Actuary shall not engage in
any professional conduct involving
dishonesty, fraud, deceit, or misrep-
resentation or commit any act that
reflects adversely on the actuarial
profession.”

o Section 4.2 of Actuarial Standard of
Practice 1: “Actuaries should take a
good faith approach in complying
with ASOPs, exercising good judg-
ment and professional integrity. It is
not appropriate for users of ASOPs
to make a strained interpretation of
the provisions of an ASOP” @
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PROBLEM SOLVED sy stacy anams

Pushed to the Limit and Asked to Do More

ctuarial Review introduces
“Problem Solved,” a column
open to guest columnists de-
voted to helping solve workplace
problems, both technical and

personnel-related.

Problem

A few years ago, a team worked
really hard over a couple of months to
roll out some new rates in many states.
This project involved a lot of long hours,
including giving up weekends. Once the
project was done, a member of the team
attended a staff meeting only to learn
that his team would be tasked with a
new project, starting within a couple of
days. This new project would be of the
same magnitude of the one just com-
pleted and would require another big
push from the very same team—more
long days and working weekends.

What can you do about a work envi-
ronment that’s constantly too demand-

ing?

Solution

In dealing with your boss, it’s best
to be calm, clear and above all, not make
her wrong. After all, the boss has the
power to give you the worst projects, af-
fect your reputation with your peers and
superiors, and pick you first for a layoff.

Knowing that, you need to first
gauge what your boss most wants. Is she

extremely competitive—trying to show
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the company how hard she and the team
work? Is she just malevolent—pushing
the team while she works regular hours?
Or, is she simply following the company
mandate to achieve certain goals, per-
haps fearful that she might lose her own
job if she doesn’t? Maybe it’s a combina-
tion of motives.

Then, gauge how she’s best per-
suaded. If she really is kind at heart, she
might buy an argument about how the
staff is suffering. Or, if she’s very logical,
she might be persuaded by appealing to
reason. For example, you might be able
to suggest an alternative to doing all of
the work immediately (some tasks could
be handled every other year). If she’s
super-competitive, she could be con-
vinced by talking about how the greatest
athletes alternate between high perfor-
mance, practice and rest. If she’s fearful,
she might be persuaded by hearing
about how there’s more staff turnover
when the pressure remains intense over
along time period.

Do some research, such as talking
to others on your team to see if they're
feeling the same wayj, or if they are
thinking of leaving the company. You
could talk to people in similar jobs in
other companies to see if working this
many hours is the norm.

Put together your appeal. Use what-
ever emotional and logical arguments
you can. Practice on a neutral party such

as a friend or significant other. Make

your appeal as strong as you can.

Finally, talk to your boss in a helpful
manner. Bring in another person or two
if you think that will help. Express your
argument. See what she says.

Most bosses are reasonable and
will try to improve the situation. Some
are just nasty and won't. If your boss
falls into the “nasty” category, explore
alternative positions in your company or
dust off your resume. It may be time to
switch jobs. @

Stacy Adams,
ACC, FCAS,

is an actuary
turned business
coach, special-
izing in soft skills

(management,

communication,
presentations).
She holds the
designation Associate Certified Coach
(ACC), granted by the International
Coach Federation. Through her business
SJA Coaching, she assists managers and
business owners in lowering their stress

levels while raising employee productivity.

Need advice on a
workplace problem?

Want to be a guest
columnist? Send an
email to
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IN CELEBRATION
OF VOLUNTEERS:

THECAS 2013

VOLUNTEER
HONORROLL




ince the founding of the CAS 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. As a result, members of the

CAS through their numerous volunteer activities essentially direct all phases of CAS operations.

In one particular year, 902 CAS members volunteered to fill 1,359 positions. An effort of this scale, which is quite

typical, generates a continuous need for volunteers. Each year about a third of these positions become available
through normal rotation. These positions include the entire range of CAS activities: the examination committees, research and
development activities, liaison representatives, and various program committees and speakers, who serve as faculty for these
programs. We'd also like to thank AAA volunteers, meeting and seminar speakers, and Regional Affiliate program participants
not listed here. We recognize that none of these activities can take place without the active participation of the many CAS volun-
teers and for this we thank you.
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Sally M. Kaplan
John J. Karwath
Robert Nickolas Kaskovich
Kenneth R. Kasner
Anthony N. Katz
Lawrence S. Katz
Allan M. Kaufman
David M. Kaye
Jennifer Lynn Kaye
Clive L. Keatinge
Eric R. Keen
Tatyana Keller
Cheryl R. Kellogg
Anne E. Kelly
Scott Kelly
Brian Danforth Kemp
Andrew P. Kempen
Gareth L. Kennedy
Sean M. Kennedy
Kevin A. Kesby
Alison Therese Khan
Anand Khare
Alena Kharkavets
C.K. Stan Khury
Stacey M. Kidd
Chester T. Kido
Frederick W. Kilbourne
Matthew G. Killough
So-Yeun Kim
Young Y. Kim
Ziv Kimmel
Deborah M. King
Martin T. King
Thomas Patrick King
Jeffrey Grant Kinsey
Paul E. Kinson
Kayne M. Kirby
Gerald S. Kirschner
Richard O. Kirste
Amanda Kisala
Scott M. Klabacha
Jim Klann
David M. Klein
Susan L. Klein
James J. Kleinberg
David J. Klemish
Brandelyn C. Klenner
Rodney Christopher Kleve
Therese A. Klodnicki
Lee W. Knepler
Steven T. Knight
Stephen Jacob Koca
Aaron Charles Koch
Leon W. Koch
David Koegel
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Moshe Kofman
Stephen L. Kolk
John E. Kollar
John J. Kollar
Richard Kollmar
Timothy M. Kolojay
Mark D. Komiskey
Dea Kondi
David C. Korb
Gilbert M. Korthals
Mariana Radeva Kotzev
Gary I. Koupf
Jennifer S. Kowall
Dusan Kozic
Ronald T. Kozlowski
Alexander Kozmin
Zachary M. Kramer
Gustave A. Krause
Rodney E. Kreps
Adam J. Kreuser
Richard Scott Krivo
Jane Jasper Krumrie
Alex Krutov
Sarah Krutov
Jinghua (Chloe) Kuang
Jennifer M. Kubit
Jeffrey L. Kucera
Andrew E. Kudera
Ronald T. Kuehn
Emilee J. Kuhn
John M. Kulik
Ravi Kumar
Jason Anthony Kundrot
Matthew W. Kunish
Howard A. Kunst
Scott C. Kurban
Vinu Kuriakose
Jason B. Kurtz
Pamela G. Kurtz
Kenneth A. Kurtzman
Terry T. Kuruvilla
Gregory E. Kushnir
Edward M. Kuss
Kristine Kuzora
Cheung S. Kwan
Keith Patrick Kwiatkowski
Jill Anne Labbadia
Steven M. Lacke
Kimberly E. Lacker
Paul E. Lacko
Douglas Lacoss
Francois Lacroix
Salvatore T. LaDuca
Steven P. Lafser
Jean-Sebastien Lagace
Voon Seng Lai
ZhenZhen (Jenny) Lai
Matthew Thomas Laitner
William J. Lakins
David A. Lalonde
Edward Chun Ming Lam
Lan See Lam

D. Scott Lamb
Dean K. Lamb
R. Michael Lamb
Apundeep Singh Lamba
David Matthew Lang
Dennis L. Lange
David Langlois
Derek Michael Lanoue
Nicholas Joseph LaPenta
Michael R. Larsen
Robert J. Larson
Christopher Lattin
Michael L. Laufer
Pierre Guy Laurin
Jason A. Lauterbach
Yin Lawn
Christopher William Laws
Dennis H. Lawton
Damon T. Lay
Thomas V. Le
Joseph R. Lebens
Nicholas M. Leccese
Charles Chaoyuen Lee
Christie Lai Yin Lee
Chun King Lee
Henry T. Lee
Joyce Lee
Kevin A. Lee
Nelson Lee
Ping Hsin Lee
Ramona C. Lee
Robert H. Lee
Seung-Won (Sam) Lee
Amanda Christine Leesman
Scott J. Lefkowitz
Courtney L. Lehman
Jennifer Marie Lehman
Meyer Tedde Lehman
Steven G. Lehmann
Todd W. Lehmann
Yuxiang Lei
Glen Alan Leibowitz
Elizabeth Ann Lemaster
Bradley H. Lemons
Micah Lenderman
Kenneth L. Leonard
Weng Kah Leong
Kahshin Leow
Pierre Lepage
Giuseppe E LePera
Jean-Francois Lessard
Jean-Francois Lessard
Paul B. LeStourgeon
Guillermo Andres Letona
Charles Letourneau
Roland D. Letourneau
Ronald S. Lettofsky
Hoi Fai Leung
George M. Levine
Jennifer M. Levine
Justin M. Levine
Jonathan D. Levy
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Sally Margaret Levy
John J. Lewandowski
Kelly Carmody Lewis

Jing Li
Jingwen Li
Kexin Li
Long Li
LuLi
Shangjing Li
Victor Yusen Li
Xiaoxuan Li
Xin Li
Yali Li
Yanqing Li
Ying Li
Yongxing David Li
Yun Li
Zhe Robin Li
Guo Liang
Lily (Manjuan) Liang
Andrew Hankuang Liao
Jia Liao
Yuan-Chen Liao
Gavin X. Lienemann
Henry Hang-Lei Lim
Jiunjen Lim
Lian-Ching Lim
Lynda Ming Hui Lim
Hua Lin
Li Ling Lin
Liming Lin
Melody Ko Lin
Reng Lin
Shan Lin
Shiu-Shiung Lin
Shu C. Lin
Steven C. Lin
Yu Te Lin
Orin M. Linden
Janet G. Lindstrom
Xiaoyun Ling
Paul T. Lintner
Daniel A. Linton
Edward P. Lionberger
Mark W. Littmann
Anna Liu
Cunbo Liu
Fengru Liu
Jia (Judy) Liu
Weichen Liu
Xianfang Liu
Yunhsia B. Liu
Erik Frank Livingston
Lenard Shuichi Llaguno
Kim Ho Lo

Millie Man Sum Lo

Nataliya A. Loboda
Dustin J. Loeffler
Edward P. Lotkowski
Cara M. Low
Stephen P. Lowe
Daniel A. Lowen

Ashley Brooke Lowenberg
John David Lower
Christopher J. Loyd
Jie (Michael) Lu
Amanda Cole Lubking
Julia B. Lui
Leonor C. Lujan
Christopher J. Luker
Michelle Luneau
Daniel W. Lupton
Eric Lussier
Aileen Conlon Lyle
Benjamin James Lynch
Xiaojiang Ma
Xiaoyan Ma
W. James MacGinnitie
Jason K. Machtinger
Evan P. Mackey
Alistair D. Macpherson
Eric A. Madia
Kevin M. Madigan
Dorothy Lentz Magnuson
Vahan A. Mahdasian
James M. Maher
Maria Mahon
Kevin Christopher

Mahoney
Paul J. Majchrowski
Atul Malhotra
Sudershan Malik
Vijay Manghnani
Donald F. Mango
Steven Manilov
Donald E. Manis
Eric Mitchell Mann
Minchong Mao
Eduardo P. Marchena
Richard J. Marcks
Lawrence F. Marcus
Joseph O. Marker
Leslie R. Marlo
Zachary J. Martin
Liana Martuccio
Ana . Mata
Stuart B. Mathewson
Frederic Matte
Kelly M. Mattheisz
Jonathan L. Matthews
Robert W. Matthews
Walter T. Matthews
Bonnie C. Maxie
Laura A. Maxwell
Victoria Arias Mayen
Jeffrey H. Mayer
Paul H. Mayfield
Ryan Andrew McAllister
Sean M. McAllister
Christina Abbott McArthur
Robert B. McCleish
Charles L. McClenahan
Debra L. McClenahan
Laurence R. McClure
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John R. McCollough
D. Michael McConnell
James B. McCreesh
Christopher Karol
McCulloch
Gail P. McDaniel
Sean P. McDermott
Jeffrey B. McDonald
Stephane J. McGee
Brent L. McGill
Renée Marie McGovern
Heather L. McIntosh
Thomas S. McIntyre
Rasa Varanka McKean
Kelly S. McKeethan
Christopher Charles
McKenna
Steven G. McKinnon
Michael B. McKnight
David W. McLaughry
Mary Ann McMahon
Sarah K. McNair-Grove
Peter A. McNamara
Dennis T. McNeese
James P. McNichols
Gregory F. McNulty
Michael Brandon McPhail
Lawrence J. McTaggart
William T. Mech
Todd C. Meier
Simon M. Mellor
Kenneth James Meluch
David Menard
Martin Menard
William A. Mendralla
Isaac Merchant
Stephen V. Merkey
Elizabeth Cashman Merritt
James R. Merz
Timothy Messier
Daniel John Messner
Paul Edward Metzger
Claus S. Metzner
Jennifer Lynn Meyer
Glenn G. Meyers
Jerry A. Miccolis
Robert S. Miccolis
Ryan A. Michel
Jon W. Michelson
Albert-Michael Micozzi
Jennifer Middough
Michael E. Mielzynski
Stephen J. Mildenhall
Alison M. Milford
Joseph A. Milicia
Carrie E. Miller
David L. Miller
Mary D. Miller
Mary Frances Miller
Stephanie A. Miller
Tara Lynne Miller
William J. Miller
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Neil L. Millman
Aaron G. Mills
Richard James Mills
Ain Milner
Douglas H. Min
Max Harpo Mindel
Camille Minogue
Paul David Miotke
Meagan S. Mirkovich
Charles W. Mitchell
H. Elizabeth Mitchell
Claudine H. Modlin
Marquis Jacob Moehring
David E Mohrman
Marc Michael Molik
Jimmy Molyneux
Richard B. Moncher
Kristin Harp Monopolis
Christopher J. Monsour
David Patrick Moore
Maria Moore
Natasha C. Moore
Richard P. Moore
Alejandro Morales
David Manuel Morel
Dawn Morelli
Kathryn Morgan
Francois Morin
Matthew E. Morin
Christopher John Morkunas
William FE Morrissey
Landon Kimball Mortensen
Matthew C. Mosher
Timothy C. Mosler
Roosevelt C. Mosley
Michael James Moss
Judy Pool Mottar
Thomas M. Mount
Fritzner Mozoul
Kyle S. Mrotek
Yuchun Mu
Mundia Mubyana
Joseph J. Muccio
Conrad P. Mueller
Evelyn Toni Mulder
Brian J. Mullen
Mark W. Mulvaney
Shams Munir
Peter J. Murdza
Daniel M. Murphy
William E Murphy
Rade T. Musulin
Jarow G. Myers
Karen E. Myers
Thomas G. Myers
Jill T. Mysliwiec
Marie-Eve Nadeau
Todd M. Nagy
Christopher A. Najim
Nerissa S. Nandram
Prakash Narayan
John C. Narvell

Douglas Robert Nation
Jacqueline Lee Neal
Charles P. Neeson
Antoine A. Neghaiwi
Helen Patricia Neglia
Scott L. Negus
Allan R. Neis
Chris E. Nelson
Janet R. Nelson
Ronald Taylor Nelson
Marc Lawrence Nerenberg
Catherine A. Neufeld
Aaron West Newhoff
Benjamin R. Newton
Amber L. Ng
Chun Kit Ng
Tho D. Ngo
Leonidas V. Nguyen
Norman Niami
Bradford S. Nichols
Raymond S. Nichols
Loren J. Nickel
Adam Kevin Niebrugge
Michael Douglas Nielsen
Samantha Lynn Nieveen
Matthew P. Nimchek
Baohui Ning
Alejandra S. Nolibos
Samuel K. Nolley
Peter M. Nonken
Darci Z. Noonan
Randall S. Nordquist
Christopher M. Norman
James L. Norris
Jonathan Norton
G. Chris Nyce
David J. Oakden
William S. Ober
Marc E Oberholtzer
Gina O'Dell-Warren
Kathleen C. Odomirok
Dale F. Ogden
Christopher John Olsen
Kevin Jon Olsen
Denise R. Olson
Erin M. Olson
James D. O’Malley
Naomi S. Ondrich
Melinda H. Oosten
Kathleen S. Ores Walsh
Aleksandra V. Orlova
Patrick J. O’'Rourke
Leo Martin Orth
Wade H. Oshiro
Robert Henry Osicki
Melanie Ostiguy
Genevieve L. O’ Toole
David J. Otto
Joanne M. Ottone
Eric W. Overholser
Michael Guerin Owen
Grant C. Owens
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Ginette Pacansky
Michael G. Paczolt
Timothy A. Paddock
Teresa K. Paffenback
John Francis Pagano
John A. Pagliaccio
Ajay Pahwa
Aran Jee-Yun Paik
Damon W. Paisley
Alan M. Pakula
Rudy A. Palenik
Gerard J. Palisi
Yvonne Naa Korkor Palm
Donald D. Palmer
Joseph M. Palmer
Kari A. Palmer
Keith William Palmer
Ying Pan
Cosimo Pantaleo
Nicholas Anthony
Papacoda
Dmitry E. Papush
Pierre Parenteau
Moshe C. Pascher
Nicholas H. Pastor
Kishen Patel
Minesh Kumar Patel
Bruce Paterson
Lela K. Patrik
Susan J. Patschak
David M. Patterson
Lisa Michelle Pawlowski
Eva M. Paxhia
David Payne
Joy-Ann C. Payne
Fanny C. Paz-Prizant
Marc B. Pearl
Edward E Peck
Jeremy Parker Pecora
John R. Pedrick
Bernard A. Pelletier
Paul Pelock
Tracie L. Pencak
Clifford A. Pence
Claude Penland
Yoram David Perez
Benjamin Marshall Permut
Julia L. Perrine
Julie Perron
Christopher Kent Perry
Daniel Berenson Perry
Katrine Pertsovski
Jason Pessel
Jonathan David Peters
Julie A. Peters
Michael Robert Petrarca
Joseph Lawrence Petrelli
Anne Marlene Petrides
Christopher A. Pett
David M. Pfahler
Jeffrey J. Pfluger
Dianne M. Phelps
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Beverly L. Phillips
George N. Phillips
Mark W. Phillips
Richard N. Piazza
Mathieu Picard
John Pierce
Frank D. Pierson
Joseph G. Pietraszewski
Cedric Pilon
Susan R. Pino
Anthony J. Pipia
Matthew D. Piser
Joseph W. Pitts
Arthur C. Placek
Etienne Plante-Dube
Christopher James Platania
Jayne L. Plunkett
Dave Pochettino
Felix Podgaits
Igor Pogrebinsky
Peter Victor Polanskyj
Timothy K. Pollis
Susan M. Poole
Amber B. Popovitch
Luke Ellis Porter
Timothy Ray Porter
Daniel P. Post
Aaron Z. Potacki
Derek Paul Pouliot
David S. Powell
Timothy J. Pratt
Bill D. Premdas
David Allen Prevo
Virginia R. Prevosto
Thomas M. Prince
Warren T. Printz
Mark Priven
Arlie J. Proctor
Melissa D. Pryor
David S. Pugel
Justin N. Pursaga
Lovely G. Puthenveetil
Alan K. Putney
Joshua J. Pyle
Junhua (Blanca) Qin
Karen L. Queen
Timothy P. Quinn
Kenneth Quintilian
John Bradley Raatz
Kara Lee Raiguel
Jaishan Rajendra
Joseph David Rakstad
Christopher David Randall
Arthur R. Randolph
Nanxia Rao
Laura Ann Rapacz
Leonid Rasin
Eric W.L. Ratti
Peter S. Rauner
Pamela Sealand Reale
James E. Rech
Brenda L. Reddick

Katrina Andrea
Redelsheimer
Rebecca Barbara Reich
Ashley Arlene Reller
Melissa A. Remus
Sylvain Renaud
John D. Renze
John Dale Reynolds
Michael J. Reynolds
Al]J. Rhodes
Andrew Scott Ribaudo
Adam Lee Rich
Gregory S. Richardson
Jeremiah I. Richardson
Zoe E. S. Rico
Elizabeth M. Riczko
Adam David Rinker
Todd Richard Rio
Karen Lynn Rivara
Joseph L. Rizzo
Dolph J. Robb
Delia E. Roberts
John P. Robertson
Krista Kathleen Robinson
Sharon K. Robinson
Ezra Jonathan Robison
Peter Kingsley Robson
Robert C. Roddy
Beatrice T. Rodgers
Juan Carlos Rodriguez
Mayoral
Jacob D. Roe
Rebecca L. Roever
Kevin D. Roll
Charles A. Romberger
Steven Carl Rominske
Jay Andrew Rosen
Deborah M. Rosenberg
Sheldon Rosenberg
Richard A. Rosengarten
Scott I. Rosenthal
David A. Rosenzweig
Jason M. Rosin
Christine R. Ross
Gail M. Ross
James P. Ross
Daniel G. Roth
Richard J. Roth
Robert Allan Rowe
Stuart C. Rowe
James B. Rowland
Lydia Roy
Ashley Carver Roya
Ryan P. Royce
Peter A. Royek
William Paige Rudolph
Nadiya Rudomino
David L. Ruhm
Kenneth W. Rupert
Eric Ruppert
Jason L. Russ
Bryant Edward Russell

Kevin L. Russell
Michael Joseph Russell
Stephanie Elizabeth Russell
Frederick Douglas Ryan
Julia Methling Ryan
Thomas A. Ryan
Shama S. Sabade
Joseph J. Sacala
John Christopher Sadloske
Michael R. Sadowski
Rajesh V. Sahasrabuddhe
Marion K. Sajewich
Vera P. Sakalova
Timothy Steven Sallay
Kelly Ann Salmon
Mitra Sanandajifar
Elizabeth Asher Sanders
Robert M. Sanders
Manalur S. Sandilya
James Charles Sandor
Sandra C. Santomenno
Jonathan R. Sappington
Frances G. Sarrel
Brett Andrew Saternus
Stephen Paul Sauthoff
Eric L. Savage
Joshua Stewart Sawyer
Letitia M. Saylor
Adam Koloman Scarth
Thomas E. Schadler
Jerome A. Scheibl
Michael B. Schenk
Phillip E. Schiavone
Doris Y. Schirmacher
Daniel David Schlemmer
Eric J. Schmidt
Karen L. Schmitt
Matt J. Schmitt
Michael C. Schmitz
Frederic E Schnapp
Thomas Schneider
Michael J. Scholl
Parr T. Schoolman
Jonathan M. Schreck
Ronald J. Schuler
Andrew J. Schupska
Erika Helen Schurr
Annmarie Schuster
RobertJ. Schutte
Debbie Schwab
Jeffory C. Schwandt
Arthur J. Schwartz
Genine Darrough Schwartz
Nathan Alexander Schwartz
Joy A. Schwartzman
Lyndsey J. Schwegler
Susanne Sclafane
Andrew James Scott
Jeffery J. Scott
Karen Scott
Ronald S. Scott
Sheri Lee Scott

Suzanne Mills Scott
CraigJ. Scukas
Rachel Marie Seale
Steven George Searle
Alan R. Seeley
Ernest C. Segal
Stephen Ray Segroves
Shayan Sen
Kaushika Sengupta
Kameron Seto
Linda Sew
Richard H. Seward
Ahmad Shadman
Theodore R. Shalack
Marc Shamula
Vladimir Shander
Michael Shane
Jin Shao
Mark R. Shapland
Robert D. Share
Matthew D. Sharp
Bonnie C. Shek
Clista E. Sheker
Melissa Lillian Shelley
Elaine T. Shen
Quan Shen
Xiaoyu Sheng
Brett M. Shereck
Harvey A. Sherman
Ollie L. Sherman
Richard E. Sherman
Andrea Wynne Sherry
Margaret Tiller Sherwood
Junning Shi
Yiping Shi
Meyer Shields
Jeffrey Shirazi
David Y. Shleifer
Jeremy D. Shoemaker
James S. Shoenfelt
Bret Charles Shroyer
Raymond Bond Shum
Paul Silberbush
Ben Silberstein
Martin M. Simons
Rial R. Simons
Annemarie Sinclair
Kirsten M. Singer
Jeffrey S. Sirkin
Elissa M. Sirovatka
Panayiotis George Skordi
Steven A. Skov
Lisa A. Slotznick
Taralyn Slusarski
Christopher M. Smerald
David A. Smith
Gina L.B. Smith
Jason Smith
Jeffery J. Smith
Jeremy C. Smith
Lee M. Smith
Lee Oliver Smith
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Lleweilun Smith
Richard A. Smith
Robert K. Smith
Sean M. Smith
Zander Smith
Patricia E. Smolen
Halina H. Smosna
David C. Snow
Fiona So
Kam Sang So
Scott G. Sobel
Anthony A. Solak
Michael Ian Solomon
Jessica Elsinger Somerfeld
David B. Sommer
Jiyang Song
Marlene D. Soper
John B. Sopkowicz
CarlJ. Sornson
Richard C. Soulsby
Klayton N. Southwood
Sharon L. Sowka
Joanne S. Spalla
Giorgio Alfredo Spedicato
Michael P. Speedling
David Spiegler
Elisabeth Stadler
Paul Quinn Stahlschmidt
David Chan Stanek
Thomas N. Stanford
Kevin D. Staples
Michael William Starke
Benoit St-Aubin
Andrew Jon Staudt
Maureen Brennan Stazinski
Tracey Ellen Steger
Mindy M. Steichen
Samantha Elizabeth Steiner
Jared Wallace Steinke
Katherine Stelzner
Stephen R. Sten
Julia Causbie Stenberg
Emanuel James Stergiou
Ian P. Sterling
Laura A. Stevens
Paul-Andre St-Georges
Joseph John Stierman
Avivya Simon Stohl
Christopher James Stoll
Emily Ruth Stoll
Dara Marlene Stone
Deborah L. Stone
Edward C. Stone
John Paul Stonestreet
James P. Streff
Thomas Struppeck
Paul J. Struzzieri
Christopher J. Styrsky
John Qiang Su
Ping Su
Xiao-shu Su
Yuchen Su
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Zhongmei Su
Jeffrey L. Subeck
Maheswaran Sudagar
Lisa M. Sukow
Heidi Joy Sullivan
Kelly Aline Sullivan
Kevin M. Sullivan
Landon Sullivan
Sean P. Sullivan
Xiaowei Sun
Zongli Sun
Brian Tohru Suzuki
Christian Svendsgaard
Adam M. Swartz
Jonathan E. Swartz
Beth M. Sweeney
Andrea M. Sweeny
Timothy Delmar Sweetser
Christopher C. Swetonic
Chester John Szczepanski
Mark Taber
Christopher Tait
Mariane Takahashi
Wee Keat Kenny Tan
Wei-Chyin Tan
Caitlin E. Tatarzyn
Joshua Adam Taub
Catherine Harwood Taylor
Jane C. Taylor
Megan Elizabeth Taylor
Samantha M. Taylor
David M. Terne
Karen F. Terry
Tim Tetlow
Patricia A. Teufel
Dan Omer Tevet
Neeza Thandi
Alyssa Thao
Dawn M. Thayer
Jonas F. Thisner
Edward Daniel Thomas
John Frank Thomas
Robert M. Thomas
Ryan Thomas
Shantelle Adrienne Thomas
Gordon C. Thompson
Heather D. Thompson
Kevin B. Thompson
Lori R. Thompson
Robert W. Thompson
Robby E. Thoms
Hemanth Kumar Thota
Chris S. Throckmorton
Jennifer L. Throm
Rajesh Charles
Thurairatnam
Lijia Tian
John P. Tierney
Phoebe A. Tinney
Dovid C. Tkatch
Thomas C. Toce
Michael Toledano

Melissa Tomita
Peter Tomopoulos
Kyle W. Tompkins

Michael L. Toothman
Jennifer M. Tornquist
Christopher J. Townsend
Gary S. Traicoff
Philip Traicus
Michael C. Tranfaglia
Jeffrey S. Trichon
Ethan Kenneth Triplett
Adam James Troyer
Michel Trudeau
Queenie Wing Kan Tsang
Kai Lee Tse
Denny Tei Tuan
Patrick N. Tures
Turgay F. Turnacioglu
Brian K. Turner
Dustin James Turner
George W. Turner

Steven L. Turner
Alexander J. Turrell

Jerome E. Tuttle

Gail E. Tverberg

Adam B. Tyner

Edward F. Tyrrell

Matthew L. Uhoda
Alice M. Underwood
Joel A. Vaag
Eric L. Vaagen
Sebastien Vachon
Tracy Leslie Valentine
Tony A. Van Berkel
John V. Van de Water
Chris John Van Kooten
Kevin John Van Prooyen
Oakley E. Van Slyke

Marina Vaninsky

Jeffrey A. VanKley
Justin M. VanOpdorp

Kanika Vats
Trent R. Vaughn
Gaetan R. Veilleux
Paul A. Vendetti
Gary G. Venter

Steven J. Vercellini
Mark Alan Verheyen
Victor Maximillian C.

Victoriano
Jennifer S. Vincent
Brian A. Viscusi
Gerald R. Visintine
Steven M. Visner
William E. Vogan
Ryan Nolan Voge
Cameron J. Vogt
Oleg Voloshyn
Allan S. Voltz
Nathan K. Voorhis
James C. Votta
Mary Elizabeth Waak

Michael G. Wacek
John E. Wade
Linda M. Waite
Clinton Garret Walden
Amy R. Waldhauer
Betty-Jo Walke
Benjamin J. Walker
Christopher P. Walker
Glenn M. Walker
Kathryn Ann Walker
Kimberly Anne Walker
Rhonda Port Walker
Tice R. Walker
Robert J. Walling
Scott William Wallisch
Lisa Walsh
Mavis A. Walters
Xuelian Wan
Anping Wang
Cong Wang
Gary C. Wang
HongTao (Heidi) Wang
Huinian Wang
Janet Wang
Jingtao (Ethel) Wang
Min Wang
Ping Wang
Rina Meng-Jie Wang
Shaun S. Wang
Xiaomin Wang
Yao Wang
Zheng Yu Wang
Kimberley A. Ward
Bryan C. Ware
Gabriel Matthew Ware
David W. Warren
Monty James Washburn
Nancy P. Watkins
Lynne K. Wehmueller
Thomas A. Weidman
Kimberly Weidner
Jennifer Lynn Weiner
Robert S. Weishaar
James R. Weiss
Thomas E. Weist
Alfred O. Weller
Elizabeth A. Wellington
Mark S. Wenger
Scott Werfel
Geoffrey Todd Werner
Katherine Therese Werner
Jean Patti West
Jo Dee Westbrook
Christopher John
Westermeyer
Anna Marie Wetterhus
Timothy G. Wheeler
Thomas Michael Whitcomb
Charles Scott White
Jonathan White
Lawrence White
Patricia Cheryl White
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Steven B. White
Peter G. Wick
John Spencer Wideman
John Michael Wiechecki
William B. Wilder
Peter W. Wildman
Ronald Harris Wilkins
Kendall P. Williams
Rebecca R. Williams
Shauna S. Williams
Stephen C. Williams
Catherine M. Wilson
Chad P. Wilson
Ernest I. Wilson
Steven M. Wilson
William M. Wilt
John J. Winkleman
Steve Winstead
Erin Groark Winters
Brant Wipperman
Chad C. Wischmeyer
Timothy L. Wisecarver
Kirby W. Wisian
Susan E. Witcraft
Trevar K. Withers
Benjamin T. Witkowski
Brandon L. Wolf
David R. Wolf
Robert E Wolf
David S. Wolfe
Annie On Yee Wong
Derek M. Wong
Kah-Leng Wong
Ming Yi Wong
Pan Corlos Wong

Simon Kai-Yip Wong
Windrie Wong
Chunpong Woo
Arlene E Woodruff
Dorothy A. Woodrum
Mark L. Woods
Michael Scott Woods
Patrick B. Woods
Mary K. Woodson
Micah G. Woolstenhulme
Joshua C. Worsham
Aaron A. Wright
Shawn A. Wright
Cheng-Sheng Peter Wu
Jennifer X. Wu
Sandy Wu
Xi Wu
Xingzhi Wu
Xueming Grace Wu
Eric James Wunder
Jie Xiao
Jianwei Xie
Wei Xie
Gang Xu
Jianlu Xu
Tong Xu
Xinxin Xu
Yun Xu
Run Yan
Yan (Peter) Yan
Linda Yang
Liging Yang
Ping Yang
Yi-Chuang (Sylvia) Yang
Yulai Yang
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Zhuo Yang
Yuanhe (Edward) Yao
Dominique Howard Yarnell
Chung-Ye Scott Yen
Gerald T. Yeung
Ka Chun Yeung
Shuk Han Lisa Yeung
Vincent E. Yezzi
Xiaoying Yi
Sung Gyun Yim
Jeanne Lee Ying
Richard P. Yocius
Edward J. Yorty
Guanrong You
Joshua A. Youdovin
Allison L. Young
Michael Scot Young
Jonathan Kam Yu
Patrick Chan-Chin Yu
Ting Yu
Yuan-Hung (David) Yu
Bin Yuan
Iva Yuan
Benny S. Yuen
Ronald Joseph Zaleski
Anton Zalesky
Arthur J. Zaremba
Michael R. Zarember
Navid Zarinejad
Raisa Zarkhin
Ruth Zea
Doug A. Zearfoss
Xiangfei Zeng
Huiyu Zhang
Jin Zhang

Junya Zhang
Kun Zhang
Li Zhang
Lingang Zhang
Qinnan Zhang
Wei Zhang
Yeming Zhang
Yi Zhang
Yin Zhang
Yingjie Zhang
Yue Zhang
Zhenyong Zhang
Haixia Zhao
Wei Zhao
Chao Zheng
Dong Zheng
Jeffrey W. Zheng
Jun Zheng
Guo Zhong
Kan Zhong
Christina Tieyan Zhou
Yu Zhou
Huina Zhu
XiZhu
John D. Zicarelli
Zachery Michael Ziegler
Adolph Emery Zielinski
Rita M. Zona
Max Zormelo
Barry C. Zurbuchen
David E. Zurndorfer
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CAS 2013 Employer Honor Roll

The CAS is grateful for the support of employers who encourage their actuaries to

volunteer their time and effort to the CAS. Here are two “snapshots” of these employers.

Top Ten Employers with the
Largest Number of Fellows Volunteering

Liberty Mutual Insurance

Towers Watson

Milliman, Inc.

CNA Insurance Companies

The Hartford

PricewaterhouseCoopers LLP

AIG

Allstate Insurance Company

Insurance Services Office, Inc.

Large Employers with
at Least 50% of Fellows Volunteering

ACE Group
Allstate Insurance Company
AON Benfield
CNA Insurance Companies
Deloitte Consulting, LLP
Ernst & Young, LLP
Guy Carpenter & Co LLC
Insurance Corporation of British Columbia
Insurance Services Office, Inc.
KPMG, LLP
Milliman, Inc.
Munich Re America Inc.

Nationwide Insurance Company

ACTUARIAL REVIEW

Northbridge Financial Corporation
Odyssey Reinsurance Company
Pinnacle Actuarial Resources, Inc.
PricewaterhouseCoopers LLP
SCOR Reinsurance
Sentry Insurance
The Hanover Insurance Group
The Hartford
Towers Watson
United Services Automobile Association
Westfield Insurance
Willis Re, Inc.
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Whatever Happened

tothe ] 00-Year
Eve nt ? They're big, we know them when

we see them, and we remember
them.

By STEVEN SULLIVAN

y September 16, 2013, more than 4,500 square
miles of Colorado were under water. That’s
an area roughly the size of Delaware by some
estimates; others compared it to Connecticut.
The territory on the eastern slope of the Rocky
Mountains had already been subjected to
six straight days and 17 inches of rain, more than five
inches above the annual average for the area. More than
1,200 people were missing, 19,000 homes were damaged
or destroyed, 12,000 people evacuated. Fatalities were
still unknown, but expected to be numerous. Television
images showed raging torrents in streams and creeks
that rivaled the last few hundred yards of the Niagara
River before the Falls.
Colorado was experiencing not just a 100-year event; this

was a 1,000-year event, a flood that even the National Weather

Service characterized as not only historic, but biblical.

That turns out to be a pretty good characterization of a
100-year event. They're big, we know them when we see them,
and we remember them: Hurricane Katrina in 2005; Super
Storm Sandy in 2012; the tornado that devastated Moore,
Oklahoma in 2013; the entire wildfire summer of 2012. And if
one of them takes your loved ones, your home, or your posses-

sions, it doesn’t really matter if it makes the record books.
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Misleading Term
The term “100-year event” (or whatever number you want to
attach to it) expresses a probability rather than a certainty.
Events this extreme are commonly measured by how likely
they are to happen. In the case of Boulder, Colorado, a flood of
this magnitude is expected to occur only once in a thousand
years. Lesser catastrophes may happen more frequently, say
once every 100 years. But these are only guesses. Projections.
There’s nothing to say that another 1,000-year event won't
happen next year. Or next week. Or not for another 2,000 years.
The term became popular in 1973 when the National

Flood Insurance Program (NFIP) needed a standard to mea-

sure flooding across the country. Some areas are more prone
to flooding than others, some flood more frequently than oth-
ers, and some areas of the country haven’t kept records long
enough to ensure statistical accuracy for prediction. Neverthe-
less, the NFIP was mandated to map all

the flood plains in the country. Bringing

all these factors together, along with a
number of different ways for measuring
flood magnitude, it compromised on
the 100-year frequency as a standard.
“The term ‘100-year event’ is mis-
leading and is often misinterpreted by
both the general public and insurance
professionals,” says Mark Bove, senior
research meteorologist with Munich
Re America. “A ‘100-year event’ refers
to a natural catastrophe that has one
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“We need to make sure

we’re communicating

is going to happen only
once every 100 years.”

—Mary Frances Miller

percent annual probability of occurring at a given location. For

example, if Miami, Florida, is impacted by a 100-year hurri-
cane event in 2013, this doesn’t mean the next 100-year hur-
ricane in Miami will occur in 2113; the probability for another
hurricane in Miami in 2014 of the same intensity remains one
percent. Hundred-year events in consecutive years are rare,
but certainly not impossible.”

“We need to make sure we're communicating that we
don’t mean this is going to happen only once every 100 years,”
adds Mary Frances Miller, an actuary with Select Actuarial
Services in Nashville. “It’s possible to get two in a row. Highly
unlikely, but possible. And we need to communicate that
it’s based on a model. It’s not like we’re absolutely confident
that the probability is one in 100. It might really be one in 60.
Or one in 200. We can’t confidently say it’s not one in 10. It’s
unlikely, and it’s out on the I-don’t-really-know- how-unlikely
end of the scale.”

In other words, there’s nothing
certain about predicting any extreme
event. Yet certainty is what many people
are looking for. Certainty makes them
feel confident, and that confidence can

get them into trouble.

that we don’t mean this

Probably Questionable Behavior
Dr. Howard Kunreuther and Erwann
Michel-Kerjan, both of the Wharton
School at the University of Pennsylva-

nia, wrote an op-ed piece in The New
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York Times (“Paying for Future Catas-
trophes”) after Super Storm Sandy. “Our
research shows,” they said, “that half

of all policyholders cancel their flood
coverage after only three or four years.
Why? Because they paid premiums
without getting anything in return and
are likely to think ‘Bad investment!’ But
insurance is a safety net, not a bet”

Miller tells the story of a man in Mi-
ami who was rebuilding in the wake of
Hurricane Andrew in 1992, at that time
the worst storm in Florida history. He
was installing a set of glass doors that
clearly weren’t up to code and would
never withstand another hurricane. When asked why he was
doing this (aside from saving money, of course), he replied
that since Hurricane Andrew was a one-in-25-year storm, and
the doors were designed to last for maybe 20 years, there really
wasn'’t anything to worry about.

“We chuckle,” says Miller, “but that just indicates a pro-
found misunderstanding of probability.”

The other extreme is becoming too cautious. The classic
example of this is flying vs. driving. Plane crashes are extreme-
ly rare, but they’re usually spectacular when they happen.
Traffic accidents happen every day—many times every day.
Yet people tend to be more afraid of dying in a plane crash
than a car accident, even though their chances of dying in a
car are much higher.

Yet somehow we (or at least the media and politicians)
seem to admire the people who refuse to retreat, who are de-
termined to rebuild in the same flood plain after they’ve been
wiped out. The ones who decide not to make the same mistake
twice are viewed as quitters. So what is the proper response to
a 100-year event?

There’s no easy answer to that question. It may be one
thing if you're a homeowner living in New Orleans or Miami
or Boulder. It’s another thing if you're an insurance company

covering properties in those areas.

Where the People Are

There’s a difference between a 100-year meteorological event
and a 100-year insurance loss event, says Mark Bove. “The
former deals with the frequency and severity of the hazard at a

given location, while the latter is largely influenced by the built
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Wilderness is prime real estate for those who
can afford it, and those who can afford it build
expensive houses, communities, and businesses
in what was once pristine prairie or forest....So
even if wildfires aren’t becoming more frequent,
they’re certainly becoming more costly and

destructive from a human standpoint.

human environment impacted by an event. It is quite possible
to have a 100-year (or longer return period) event occur in an
unpopulated area, causing little to no insured loss, while a
weather event of moderate severity, well below a 100-year re-
turn period, could cause a 100-year insurance loss if it impacts
a densely populated area with high insurance penetrations.”

“It all boils down to people,” says Tom Jeffery, senior prin-
cipal scientist at CoreLogic in Madison, Wisconsin. “People
who live in coastal areas face a known risk, some more than
others. If they continue to live there, there is going to be a
recurring cost of damage.”

It's too early at this writing to say how bad the 2013 wild-
fire season was. Though memory of the more than 6 million
acres that burned in 2012 may have faded, the more than 3
million scorched acres so far in 2013 seem bad enough.

There have probably been even worse fire seasons before
recorded history, when lightning strikes ignited hundreds of
square miles of unpopulated wilderness and burned until
the rain eventually extinguished the fire. Even when Native
Americans began to settle that wilderness, their nomadic
lifestyle enabled them to pull up stakes and move whenever
fire appeared on the horizon and threatened their settlements.
That was their fire insurance.

It's not so easy for modern settlers. Wilderness is prime
real estate for those who can afford it, and those who can
afford it build expensive houses, communities, and busi-
nesses in what was once pristine prairie or forest. None of it is
movable. And in addition to those random lightning strikes, all
those people can accidentally or deliberately start fires with a

careless match or a spark from a piece of machinery. So even if
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wildfires aren’t becoming more frequent, they're certainly be-
coming more costly and destructive from a human standpoint.
This extends to other types of natural disasters, too.

The numbers are daunting: Estimates for the cost of
Hurricane Katrina range from $108 billion to $150 billion with
more than 1,800 dead; Super Storm Sandy cost $65 billion and
killed 285; Hurricane Andrew destroyed $26.5 billion in prop-
erty and caused 65 fatalities.

“The incidence of extreme events is far more frequent,”
say Kunreuther and Michel-Kerjan in their New York Times
article. “Twenty of the 30 most expensive insured catastrophes
worldwide from 1970 to 2011 have occurred since 2001—and
13 of them were in the United States. Aside from the 9/11 ter-
rorist attacks, all were natural disasters. The increase is most
likely because of the location in high-risk areas of more people

and more valuable properties, along with a changing climate.”

An Understood Currency

Correctly assessing that risk is the work of catastrophe model-
ers. Using high-speed computers, modelers have learned
how to create complex programs that combine data of past
occurrences and emerging science to come up with a reason-
able probability for how many extreme events might occur in
a given time frame, how severe they might be, and the cost of
the damage they might inflict.

According to Kay Cleary, an actuary and director at
the modeling company Risk Management Solutions (RMS),
catastrophe models have come a long way since they were first
used in the 1980s to provide point estimates—like the 100-year
probable maximum loss (PML). But no matter how sophisti-
cated they are, they still can’t provide a straightforward right
Or Wrong answer.

“The 100-year PML just gives you a probability and a
number,” says Cleary. “It would be nice if you could just draw
a couple of lines and say ‘That’s my range of uncertainty. But
it doesn’t work quite that way because of the complexity of
what goes into it. With the advances in computer speed and
science, you can now drill down and determine the amount of
trouble you'll be in, assuming you are in trouble. You can do
more sensitivity testing by varying some of the assumptions
and seeing how it shifts things around. You can learn a lot
more, a lot easier, and a lot faster by having more numbers to
look at than just a point estimate of PML.’

What models do provide, Cleary says, is an agreed-upon,

understood currency that enables insurers to quantify the risks
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and trade them in the marketplace. “We hope the number is

close to reality, but even so, it’s an agreed-upon amount that
allows things to happen. The fact that it’s exactly right or ex-
actly wrong is obviously important, but what it mainly does is
enable us to do business. It’s kind of like a stock price. What is
a stock price, really, but an agreed-upon transaction number?
It's not a real number.”

According to David Lalonde, a senior vice president with
the modeling firm AIR Worldwide, “the one percent exceed-
ance probability loss (or the 100-year return period loss) is
estimated to be just over $200 billion—a figure that could be
driven by an active and severe U.S. hurricane season or by a
combination of different perils in different regions, as was the
case in 2011. AIR estimates the average annual loss (AAL) from
natural catastrophes is $59 billion, in line with global catastro-
phes losses from 2012, which are estimated to be around $58
billion.”

So why are we seeing more of these events that are getting
so destructive and so costly? It’s tempting, of course, to blame
global warming. But scientists and modelers are cautious.
Mark Bove at Munich Re says we still don’t know enough

to be certain, but a warmer, moister atmosphere could be
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conducive to more tornado and hail events across the eastern
two-thirds of the United States. Climate change may or may
not produce more frequent extreme events but “those that
form could become more intense, reducing the return period
of severe hurricanes.”

“Climate change makes the model more complicated,”
says Mary Frances Miller. “I don’t know if it makes hurricanes
more or less frequent, there’s argument about that. But it cer-
tainly makes the modeling more difficult.”

Global warming, or climate change, is a long-term phe-
nomenon, adds Kay Cleary, and models are better suited to
much shorter-term projections—two to five years—so models
typically don’t reflect it. “We don’t know enough to do that re-
sponsibly. However, to the degree that there have been trends
recently and the impact of global warming is felt, we do look at
that information in light of the medium-term rate.”

There’s a controversy in hurricane modeling between the
long-term rate and the medium-term rate, Cleary explains.

“The long-term

is based on the
112 years of data
that we have. The
medium-term
acknowledges that
there are cycles.
Right now we’re in
a somewhat higher
than long-term
average cycle. If
you look at the 112
year average, what

we expect in the
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next five years is a little bit higher than that. We don’t make an
explicit adjustment for it, but we think there is some implicit
acknowledgement of those impacts”

“Attributing every weather anomaly to manmade climate
change—other than the higher temperatures the global
warming phenomenon is named for—is a high-stakes gamble,
rooted more in politics than in science,” says Nate Silver in his
2012 book, The Signal and the Noise: Why So Many Predic-
tions Fail—But Some Don’t. “There is little consensus about
the ways that climate change might manifest itself other than
through temperature increases and probably rising sea levels.
The greenhouse effect almost certainly exists and will be
exacerbated by manmade CO, emissions. This is very likely to
make the planet warmer. The impacts of this are uncertain, but
are weighted toward unfavorable outcomes.”

Improved models now account for a previously unrecog-
nized peril: storm surge. Storm surge is a hybrid, neither wind
nor flood. Even relatively weak wind events can push huge
volumes of water to surge over the land, causing billions of
dollars of damage.

“It has to do with bathymetry, the study of the underwater
landscape,” Cleary says. “Water pushing against the ocean
floor starts to build up and inundates the land, creating a surge
flood. Initially, it made a lot of sense to have surge factor off
the wind, but we found that surge has its own characteristics
not necessarily related to the wind. We upgraded our model to
account for not only the severity of what can happen, but also

the types of things to worry about”

Paying for the Risk
So who pays for all this? That, of course, is what insurance

companies are for, but many private-sector insurers have

“Water pushing against the ocean floor starts

to build up and inundates the land, creating a

surge flood. Initially, it made a lot of sense to
have surge factor off the wind, but we found that
surge has its own characteristics not necessarily

related to the wind.” —Kay Cleary
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increased premiums in high-risk areas to make it virtually
impossible for some people who want insurance to afford it.
Some carriers have exited certain markets altogether. And
most carriers depend on reinsurers—like Munich Re and
Swiss Re—to share much, if not most, of the risk.

But there are other mechanisms as well. States prone
to natural disasters, particularly along the coasts, fund wind

pools that offer high-risk coverage at lower rates. Wind pools

grew out of the FAIR (Fair Access to Insurance Requirements)
plans that were formed in 1960s when many insurers pulled

out of areas hit hard by rioting and civil unrest. One of the

largest wind pools, Florida'’s Citizen’s Property Insurance
Corp., covers nearly $500 billion in assets. Most wind pools,
however, aren’t nearly so well-endowed and must resort to the
reinsurance market as well.

In 1968, the federal government instituted the NFIP to
subsidize premiums for people living in flood plains. But
claims from the disastrous 2005 and 2008 hurricane seasons
forced the NFIP to borrow $18 billion from the U.S. Treasury,
which it hadn’t yet repaid when Super Storm Sandy hit in
2012.

In July 2012, Congress passed the aptly named Biggert-

Waters Flood Insurance Reform Act, which attempts to make

the NFIP more financially stable and ensure that flood insur-
ance rates more accurately reflect the real risk of flooding.
The act institutes changes in flood hazard mapping and flood
plain management, but primarily it gradually eliminates the
subsidies that enabled many insureds to pay lower premiums
than are reflected by their risk.

“The Biggert-Waters Act is moving exactly in the right
direction,” says Howard Kunreuther. “It’s the first piece of
Congressional legislation that I'm aware of that has risk-based
rates, not on all homes but on second homes and on repeti-
tive-flooding homes. With risk-based rates you can give a rate

reduction when people mitigate.”

Mitigating Circumstances

Risk mitigation is something that Kunreuther has been
championing for years, though he admits it can be a tough

sell because it can be expensive for homeowners. The trick, he
says, is to give people a financial incentive to relocate or retro-
fit their homes to better withstand wind and water damage. He
advocates long-term loans and low-cost, long-term insur-

ance—perhaps as long as 20 years—that would be tied to the
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property rather than the property owner. The cost of the loan,
he says, will be less than the benefits from the lower insurance
premium.

Even though risk-based rates make economic sense for
those who can afford them, they'll still end up pricing many
low-income homeowners out of the market. “Our response to
that is to help them out by using vouchers,” says Kunreuther,
similar to the Supplemental Nutrition Assistance Program.
They would receive the means-tested voucher, as well as a
loan, only if they agree to mitigate and make their homes
safer. “Mitigation will bring their premium down so much that
the actual magnitude of the voucher, even if they pay for the
loan themselves, would be less than just paying the difference
between what they can afford and the much higher insurance
premium.”

Politically, says Tom Jeffery, mitigation can be a can of
worms because it ultimately impinges on individuals’ rights to
live and own property wherever they want to. And it’s not just
about the cost of individual insurance coverage. The levees
that were rebuilt to protect New Orleans from another Katrina-
level storm cost in excess of $14 billion. Estimates for building
a sea wall that would protect New York from another Sandy
run as high as $23 billion.

“It’s an awfully big undertaking,” he says. “In an area like
New York, it certainly would offer tremendous protection and
reduce or eliminate the tens of millions of dollars of damage
that could come in the future. And that’s the question every-
body wants answered: What can we expect in the future? No-
body knows. We can project based on what'’s happened in the
past, but nobody knows if it'll happen next year, in 10 years, or
in the next 100 years. All we know for sure is that there will be
another one sometime in the future.”

Steven Sullivan is a writer living in Baltimore, Md. @
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ICA 2014: “WHAT'S IN
IT FOR ME?” ... oicussn

INTERVIEW By J. MICHAEL B(]A’ CAS DIRECTOR OF very four years, actuaries from all over the world
COMMUNICATIONS AND MARKETING and from every discipline come together to en-
hance and impart their knowledge, connect with
their colleagues, and as a result, cultivate their
business intelligence.
Next year this unique opportunity comes to
North America—the 2014 International Congress of Actuaries
(ICA) will be held March 30 through April 4, 2014 in Washing-
ton, D.C. at the Marriott Wardman Park.
“Learn, Interact, Grow” is the theme of ICA 2014 and the

2,000 actuaries expected to attend the conference will have

many opportunities to do exactly that, with a week-long offer-
ing of educational sessions and networking events.

Planning was underway for ICA 2014 well before the prior
ICA, held in 2010 in Cape Town, South Africa. That first small
planning team has evolved into a collection of committees
responsible for organizing all aspects of ICA 2014. Now less
than six months from the conference, preparations to host the
world’s actuaries are at its peak.

In the midst of the frenzy of activity required to welcome
the worldwide actuarial profession to North America, chair-
persons of key ICA 2014 planning committees shared their

insights on what attendees can expect at the conference.
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Chairpersons providing their perspectives include:

e Bob Conger, who leads the overarching ICA 2014 Orga-
nizing Committee.

o Aaron Halpert, whose Finance and Risk Management
Committee is managing the conference’s finances and
risk management plan.

o Roger Hayne, whose Scientific Committee, aka educa-
tional program committee, is responsible for the overall
design and content of the sessions being offered at ICA
2014.

o Chris Carlson, who is leading the development of general
sessions headlining the educational program.

o Maggie Conger, whose Hospitality Committee will ensure
a welcoming and entertaining experience for delegates

and their accompanying guests.

Mike Boa: | would expect that past experience

in attending an ICA is critical to planning such a
major international event. What did you enjoy the
most about past ICA you have attended, and how
have you used that experience in planning ICA
2014?

Bob Conger: At past ICAs, I most enjoyed the opportunity

to learn about how actuaries around the world are solving
business problems. The ICA format really works well at creat-
ing this type of learning environment—many of the sessions
exposed me to situations and solutions that were different

in some important ways from what I had experienced in my
actuarial career. And then the networking breaks allow for
continued informal discussions of these issues with colleagues
who may have experiences quite different from my own—this
further broadened my perspectives. For ICA 2014, we have as-
sembled a great mix of topics and speakers, and we have pro-

vided times and places that will be conducive to discussion.
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Roger Hayne: I agree with Bob. The unique thing about

ICA is the opportunity to engage in good discussions with
other actuaries from across the globe. The program at ICA
2014 will offer 85 concurrent sessions covering over 220 pre-
sentations in seven specialty tracks to appeal to actuaries of all
disciplines and interests. In scheduling the program, we have
committed to presenting high-quality concurrent sessions
within each track and have included ample time in the sched-
ule between sessions to allow for additional discussion away
from formal presentations.

Maggie Conger: As the spouse of an attendee, I have
spent most of my time at previous ICAs going on the tours
offered to accompanying guests. I have enjoyed so many of
the tours! The Hospitality Committee is pleased to provide ICA
2014 attendees with a wide variety of tour options.

What do ICA 2014 attendees have to look forward
to regarding the part of the event that you are
planning?

Hayne: With the robust program we have planned, an actuary
in any discipline should be able to find interesting material in
any of the concurrent session slots. In addition, we have some
really great general sessions planned that will appeal across
actuarial disciplines.

Chris Carlson: That's right. We have secured very inter-
esting featured speakers on timely and relevant topics. For ex-
ample, one session will discuss the increasing longevity of our
population, which impacts almost every line of insurance and
actuarial estimates. Another session will challenge actuaries
to periodically take a step back to see which current methods
and models are the most appropriate for estimating future
costs and contingencies. We will also feature a panel of chief
executive officers to provide their insights on the insurance

industry, the global marketplace, and the actuarial profession.
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Maggie Conger: The Town Square will be a gathering
place each morning for attendees and registered guests to
meet, enjoy continental breakfast, network, use the Internet
café, shop for regional handmade gifts, and interact with ICA
2014 sponsors and exhibitors. The Town Square will serve as
the gathering place for attendee networking breaks through-
out ICA 2014.

Aaron Halpert: Attendees will not be as exposed to our
committee’s work as they will be to those committees dealing
with the education and social program. However, attendees
can take comfort that the Finance and Risk Management
Committee is addressing and mitigating all of the major risks
associated with planning and running such a significant event.

Bob Conger: I would sum it up by saying we are offer-
ing great choices: varied concurrent sessions, a good mix
of planned tours, activities, and workshops on Tuesday and
Thursday afternoons, and a huge array of options for using any

free time to explore beautiful Washington, D.C.

What aspect of the ICA 2014 planning are you
most proud of?

Bob Conger: I've been pleased with the broad involvement of
a cross-section of the U.S. actuarial profession in the plan-
ning activities. ICA 2014 is being hosted by the five U.S.-based
actuarial organizations, and our planning team includes more
than 100 people, both actuaries and non-actuaries, who have
brought a diversity of perspectives to the design of the confer-
ence. We have benefitted greatly from the ideas and exper-
tise of the professional staff at all of the U.S.-based actuarial
organizations.

Halpert: To take that thought a step further, we have
pooled the knowledge of the sponsoring organizations to
develop a robust risk management program for the event.
This program can be further used and customized for our own
organization’s future events.

Hayne: I am proud of our truly global program reflecting
interests of the various IAA Sections, as well as the viewpoints
of members of the U.S.-based actuarial organizations.

Carlson: We will hear from three tremendous keynote
speakers and a wonderful panel of leading CEOs who will
provide thought-provoking ideas and comments to attendees
from all areas of actuarial practice from around the globe.

Maggie Conger: I'm pleased with the variety of social

and cultural activities that we have organized for attendees
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and their guests.

On Tuesday and

Thursday afternoon of the Congress

week, attendees can choose from activities like a trolley tour

of Washington, D.C., a visit to the Air and Space Museum, or a

tour of Historic Mount Vernon, home of George Washington.
Additional optional tours are available throughout the week,
and we have also organized optional tours for before or after

the conference.

Tell me one thing about ICA 2014 that potential
attendees should know.

Maggie Conger: While we are offering a wide variety of tours,
some of the more attractive tours are limited attendance. So
attendees should not delay in registering for the conference
and making their tour selections.

Hayne: And if you don’t get a spot on the tour you want,
we have an alternative. In addition to the tour options on
Tuesday and Thursday afternoons, we are offering learning
opportunities for a limited number of attendees. I tell you, 85
concurrent sessions plus general sessions just aren’t enough
for some actuaries I know!

Carlson: Our featured speaker for Wednesday, Dr. Paul
Embrechts, drew high praise for his speech at ICA 2010 and
a standing room only crowd for a follow-up session later that
day. Dr. Embrechts’ combination of academic and industry
perspectives always draws rave reviews. This is one session
you do not want to miss!

Bob Conger: There is so much good content and so much
happening in and around the Marriott Wardman Park that it
may be tempting to never leave the hotel neighborhood, but
I want to encourage attendees to find some time to explore
what Washington, D.C. has to offer. For example, get up early
one day and take a sunrise photo tour of the cherry blossoms.
Spring is the most beautiful time of year in Washington D.C.,
with the millions of cherry blossoms typically hitting their
peak beauty during the first week of April. It is a fabulous time
to enjoy the outdoor beauty of the city, and to take advantage
of the ease of walking or public transportation from one his-

torical or cultural attraction to the next.
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What would you tell an employer of actuaries
who asked you why the company should send
members of the actuarial team to ICA 2014?
Carlson: There are few opportunities for North American
actuaries to interact with practitioners in the same area of
expertise from countries around the world. Having ICA 2014
in the United States provides a low travel cost opportunity to

do so.

Just to build on that, Chris, the last time an ICA
was held in the U.S. was 1957, so ICA 2014 rep-
resents, for most actuaries, a once-in-a-career
opportunity to attend without having to travel
overseas.

Maggie Conger: And I would stress the number of continuing
education credits that can be earned at ICA 2014.

And | should mention that attendees who par-
ticipate in the full week of ICA 2014 will have
access to up to 27 actual hours of continuing
professional development (CPD), those attending
the first half of the week will have access to up
to 18 actual CPD hours, and those attending the
second half, 15 actual hours.

Bob Conger: ICA 2014 will provide a richness of continuing
education—not only in terms of the quantity, but in the rich-
ness of the diversity of ideas and experiences that the speakers
and fellow attendees bring to the discussions.

Hayne: No matter where the company is based, actuaries
can pick up new ideas from practices in other geographical ar-
eas, and also from other disciplines. ICA is the only event that
brings actuaries from all disciplines from around the world
together in one place.

Halpert: It truly does offer an excellent opportunity to ex-

il

TR

pose your actuaries to views from companies operating in all
global jurisdictions. This is an excellent learning opportunity
to broaden one’s view on issues that are important to all U.S.

insurers, whether they operate globally or only in the U.S.

Finally, let’s talk about the location. Why do you
think Washington, D.C. is an ideal location for
ICA 2014?
Hayne: Washington, D.C. boasts a superb conference venue
in the Marriott Wardman Park, amidst sites of cultural and
historical significance. The museums of the Smithsonian In-
stitution provide a vast array of historical and artistic treasures
while the monuments on the National Mall provide a sweep of
history, both of the U.S. and the world. On top of that, Wash-
ington should be decked out in its finest attire, thanks to the
gracious gift of numerous cherry trees from Japan.

Carlson: I would add that ICA 2014 will take place during

the world famous Cherry Blossom Festival in Washington,

D.C. Itis a unique time of the year to experience the museums
and other historical landmarks.

Maggie Conger: Where to begin? Washington, D.C. has
so much to offer: easy access, delicious restaurants, marvel-
ous museums, and next spring...a great actuarial conference.
International travelers should consider that D.C. is centrally
located to a variety of other can’t-miss cities, like New York
and Philadelphia, for trips before or after ICA 2014.

Bob Conger: Washington, D.C. provides a great mix of
cultural, historical, recreational, and entertainment options
for the attendees—and many of them are easy to get to and
free. The city provides a look at many sides and aspects of
America. And, the city is quite easy to get to from almost any-
where in the world.

To learn more, visit the ICA 2014 website at www.
ICA2014.0rg today for additional details and register on-
line. ®
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EXPLORATIONS gy James Guszcza

Data Science and the Future of the Actuarial Profession

T'was pleased and honored when
Glenn Meyers asked me to write for his
celebrated “Brainstorms” column. As we
spoke, Glenn commented that perhaps a
title other than “Brainstorms” would be a
propos, and I agreed. I propose we adopt
“Explorations” as the new title. The idea
came to me in a fit of free association
as I remembered the album of the same
name by the jazz great Bill Evans. It bet-
ter reflects my own approach to topics in
actuarial science, perhaps establishes an
improvisatory mood, and is at any rate a
bit less intimidating to live up to! (Also,
suppose it's more appropriate for an ac-
tuarial column than “Sunday at the Vil-
lage Vanguard” or “Waltz for Debbie.”)
In this and successive columns I plan
to explore a number of technical and
non-technical facets of our work. I hope
to dig a little deeper into our foundations
and maybe also to expand our collective
focus of attention. And I hope to share the
Jjazz podium with many colleagues. - Jim
Guszcza

fewyears ago, I wrote an

article on business analytics

for a general-interest busi-

ness publication. I took care to

emphasize that while the term
is new, the practice of business analytics
itselfis most certainly not. The practice
doesn’t date back mere years or even
decades. Business analytics in fact dates
back centuries, at least to the first time
an insurance company mathemati-
cian used data to price contracts. [am
thinking of Richard Price, best known

as the philosopher and nonconformist
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minister who edited and introduced
Thomas Bayes’ original paper on inverse
probability. Less known is that Price
was also in effect the world'’s earliest
consulting actuary. He constructed a life

table and worked on annuity pricing for

als to help price insurance contracts and
set aside provisions for future liabilities.
Today, a different—but no less
real—dynamic is making data analytics
as much of a requirement for organiza-

tions in any number of domains. The

The nascent profession of “data science”... is regularly

called out in such publications as the Harvard Business

Review as being one of the glamour professions of the

21st century. Good times for the actuarial profession,

no? Well, maybe.

the Equitable Life Assurance Society of
London. Price helped train his nephew
William Morgan, known today as the
father of actuarial science.

Fast forward to today. Business
analytics is arguably the hottest topic
in business. Books on “big data” appear
on international best-seller lists. And
the nascent profession of “data science”
(more on this in a bit) is regularly called
out in such publications as the Harvard
Business Review as being one of the
glamour professions of the 21st century.
Good times for the actuarial profession,
no?

Well, maybe. Insurance companies
were early adopters of business analytics
thanks to the distinctive nature of their
products. Because the cost of providing a
unit of insurance is unknown at the time
of sale, insurers have always needed to

employ quantitatively skilled profession-

exponentially increasing availability

of computing power, data, and open
source statistical learning algorithms
often present surprising opportunities
for improved business processes and
innovative business models. In domains
ranging from professional sports to Hol-
lywood movie production to consumer
business to electoral politics, inspired
data-driven business strategies enable
analytical “haves” to outperform the
analytical “have-nots.” In short, the fruits
of Moore’s Law' have forever changed
the general business landscape in ways
that play to the quantitative strengths of
actuaries. Channeling Milton Friedman,

I closed my article with the hopeful

! Moore’s law is the observation that, over the history
of computing hardware, the number of transis-

tors on integrated circuits doubles approximately
every two years (http://en.wikipedia.org/wiki/
Moore%27s law).
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declaration, “We are all actuar-
ies now.

And yet closer examina-
tion of the notion of “data
science” reveals another side
of the story. The newly trendy
“data scientist” job title is often
credited to the former LinkedIn
Chief Scientist D.]. Patil. But to the
best of my knowledge, the notion of
“data science” in fact dates back to a
prescient 2001 essay by the Bell Labs
statistician William Cleveland, titled,
“Data Science: An Action Plan for Ex-
panding the Technical Areas of the Field
of Statistics.” Anticipating the rapidly
expanding volumes and varieties of data
used in statistical work, Cleveland called
for “computing with data” and the evalu-
ation of statistical computing tools to be
incorporated into university curricula.

It is worth noting that Cleveland is
a pioneer of the field of data visualiza-
tion, and was a Bell Labs colleague of
the eminent statisticians John Tukey
and John Chambers. Tukey invented the
subfield of statistics known as explor-
atory data analysis (EDA); and Cham-
bers invented S, of which the R statistical
computing language is an implemen-
tation. Although Tukey invented the
term “software,” ironically, he was not a
software user. Nevertheless, Chambers
credited Tukey as one of the inspirations
for S. Today it is estimated that half of
working data scientists use R and that
statisticians increasingly regard R as
the lingua franca of their field. Clearly,
“computing with data” is now part and
parcel of modern statistical practice.
Cleveland rocks!

The political/data scientist Drew
Conway famously telegraphed Cleve-
land’s core idea with his “data sci-

ence Venn Diagram.” Conway’s image
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Without grounding in statistics, there will be an

increasing tendency for professionals to work in the

“danger zone” identified in Conway’s diagram.

prompts the several questions: Does the
actuarial curriculum and credentialing
process produce actuaries who are data
scientists? Or are they primarily lodged
in the “traditional research” region of
Conway’s diagram? Should (many)
actuaries be data scientists at all? Does
the newfound prominence of business
analytics and data science present the
actuarial profession with new opportu-
nities? Or new threats?

Today there is a laudable move
amongst business schools and other
university departments to offer innova-
tive degrees and certifications in busi-
ness analytics. This is perhaps in partial
recognition of the fact that without

grounding in statistics, there will be an

increasing tendency for professionals to
work in the “danger zone” identified in
Conway’s diagram. Massively On-line
Open Courses (MOOCs) offer another
medium of education that lends itself to
the mass training of analytically oriented
professionals.

Insurance is a data-rich field, and
will increasingly be one of data-driven
innovation. And there is little doubt
that professionals from a variety of
backgrounds will be increasingly well
equipped to meet the emerging chal-
lenges. Where should the technical core
of the actuarial profession reside going
forward? In the realm of traditional

research or that of data science? @
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I new papers on reinsurance,
reserving, risk and credibility, be

sure to read Volume 7, number 1 of

Variance.

“Reinsurance Credit Risk: A
Market-Consistent Paradigm for Quanti-
fying the Cost of Risk” by Neil Bodoff ad-
vocates that companies should evaluate
reinsurance credit risk with a market-
consistent paradigm, which manifests
two salient features: (1) a probabilistic
view of credit risk that assigns costs to
low-probability events and (2) a willing-
ness to use market-based instruments
for the purpose of quantifying the cost
of risk. The proposed market-consistent
paradigm facilitates a company’s ability
and willingness to measure, hedge and
optimize reinsurance credit risk.

“The Theory of Split Credibility” by
Ira Robbin tackles the question of why
split credibility should be better than
credibility without a split. New formu-
las show how parameter uncertainty
is reduced by use of unsplit credibility
and how it might be further reduced
by introduction of a split. The paper
derives the formulas for unsplit and split
credibility when losses follow the widely
used collective risk model (CRM). It
then demonstrates that split credibility
can sometimes be ineffective in a CRM
context and can sometimes produce
negative credibility values or inversions
of the primary and excess credibilities.

“Estimation of Tail Development
Factors in the Paid-Incurred Chain Re-
serving Method” by Michael Merz and
Mario V. Wiithrich takes a look at claims
reserving problems in P&C insurance,

when the claims settlement process goes
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beyond the latest develop-
ment period available in the
observed claims develop-
ment triangle. This makes

it necessary to estimate
so-called tail development
factors that account for

the unobserved part of the

insurance claims. These tail

development factors are es-
timated in a mathematically
consistent way. This paper
is a modification of the
paid-incurred chain or PIC
reserving model of Merz
and Wiithrich (2010). This
modification then allows
for the prediction of the
outstanding loss liabilities
and the corresponding pre-
diction uncertainty under
the inclusion of tail development factors.

“Ruin Probability-Based Initial
Capital of the Discrete-Time Surplus
Process” by Pairote Sattayatham, Kiat
Sangaroon and Watcharin Klongdee
studies an insurance model where the
insurance company has to reserve suf-
ficient initial capital to ensure that ruin
probability does not exceed the given
quantity o and proves the existence of
the minimum initial capital. The results
are illustrated by an example in approxi-
mating the minimum initial capital for
exponential claims.

The current industry standard ap-
proach evaluates reinsurance effective-
ness by calculating capital cost savings
as the product of a fixed capital cost rate
and the required capital that is released.

Reinsurance is deemed “value-creating”

V @ Advancing the Science of Risk

Contents
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74 Ruin Probability-Based Initial Capital of the

Capital Tranching: A RAROC Approach to

if the resulting capital cost savings is
more than the profit margin ceded to
support the purchase—a return on risk-
adjusted capital (RORAC) approach.
In reality, however, insurers do not
typically release capital as a result of a
reinsurance purchase. Rather, capital is
generally fixed for the planning cycle.
Capital cannot be simultaneously fixed
and risk-adjusted. “Capital Tranching: A
RAROC Approach to Assessing Rein-
surance Cost Effectiveness” by Donald
Mango, John Major, Avraham Adler and
Claude Bunick describes how, instead
of a RORAC measure, a risk-adjusted
return on capital (RAROC) can be calcu-
lated using fixed capital.

For these and other scientific pa-
pers, visit http://www.variancejournal.
org/. @
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RESEARCH NEWS

Working Party on Bornhuetter-
Ferguson (BF) Initial Expected
Losses

The BF Working Party presented the
results of last year’s survey at the 2013
CLRS in Boston in September. In ad-
dition, the committee presented the
results of a study it undertook recently.
Using industry Schedule P data, it tested
the consistency and efficacy of various
BF methods over time and against actual
carried industry levels for several lines

of business. The main methods tested

for initial expected loss ratios are prior
year’s ultimate indications, Cape Cod
methods and trended loss ratio meth-
ods. A follow-up paper outlining the re-
sults, including details of the survey and
testing, will be published in an upcom-
ing E-Forum. —Lynne Bloom, Working
Party Chair

Tail Factors Working Party

Also in attendance at the 2013 CLRS, the
Tail Factors Working Party presented its
survey findings, titled “The Estimation

of Loss Development Tail Factors: A

Summary Report.” The report, published
in the Fall 2013 E-Forum, summarizes
an extensive survey of many approaches

being used in the industry to select loss

development tail factors. The paper is
organized by several broad classes of
methods such as Bondy-type, algebraic,
benchmark-based, curve-fitting, open
count-based and others. Within each
class are presented a description, an
example, advantages and disadvantages,
and users of each method. The examples
use a common set of data; an Excel
spreadsheet will be available with the
report that allows the reader to easily fol-
low formulas and delve deeper into the
mechanics of the method. Although the
report has been a long time in develop-
ment, the document should prove to be
avaluable aid to the reserving actuary.
—Nancy Arico, Working Party Chair @
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IT’'S A PUZZLEMENT By Josn RoBERTSON

Aerial Dogfight

noopy and the Red Baron fly past
each other only inches apart,
barely missing a head-on midair
collision. Both are armed with
laser pointers mounted on their
planes that point only
in the direction of
motion, at zero
angle of attack.
Both fly at con-
stant speeds but the
Red Baron flies twice
as fast as Snoopy. The
Red Baron can also turn
with triple the accelera-

tion, “pulling three times as many Gs”

e very important group is uni-

udents. I have had the opportu-  world j

other actuarial organizations around the
oping and supporting ca-

as Snoopy. As they pass, the Red Baron
turns hard to his right and Snoopy turns
hard to his left. Both continue in their
turns until one wins by first shining his
laser pointer on the other.
Who wins?
Alternatively, if the Red Baron’s
speed was only nine-
tenths, and his turn-
ing acceleration
only three-fourths
of Snoopy’s, who
wins?
Thanks to Jon
Evans for this somewhat

surprising puzzlement.

demic curriculum in such a way
professors support it and the stu

beak to several actuarial science
well as other student groups,
e Canadian Actuarial Students
Association and Gamma Iota
he fraternity for risk manage-
surance and actuarial science
After meeting with these tal-
ung minds pursuing actuarial
I have been left with a very go
bout the future of the actuarial
bn. But these visits have also
kd for me how important it is for
to strengthen our relationships
versities.
pving communications and rela-
s with candidates and academ-
bp priority in the CAS strategic
e reasons behind this objective
pus. For the CAS to continue to
d grow, we need to continue to
e top students. This is nothing
what is new is that we can no
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Public Health and Urban Planning
This puzzle involved nurses making
public health visits in a city. Nurses
visit one resident at a time, leaving from
one of 100 clinics (the one closest to
the resident) and returning to the same
clinic before visiting the next resident.
Total travel distance for the nurses to
visit each resident is 1 million miles.
Increasing the number of clinics to 150
reduced the average round trip travel by
two-tenths of a mile. What is the popula-
tion of the city and what is the area of
the city?

Rob Thomas'’s solution is more or

less as follows: If m is the average one-

EXPERIENCE!

Visit

http://www.casact.org/
education/interactive

to learn more about the
new CAS Interactive
Online Courses:
“CAS Discipline Process”
and “Intro to Predictive
Modeling.”
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way mileage for a visit when there are
100 clinics, then m /(100/150) will be
the average one-way mileage with 150
clinics. Hence m +/(100/150) = m - 1/10,
or m=(((3/10))/((3- ¥6) )) =~ 0.54495. So
the average round-trip distance for each
visit is about 1.08990 miles; total mileage
is 1 million, so there are about 918,000
residents.

Area is a little trickier and less
certain. Rob observes that the streets run
east-west and north-south. So, for a resi-
dent who lives due northeast of a clinic,
the one-way travel distance is about
1.4 times the distance the resident is

from the clinic. For a resident who lives

due east of the clinic, the
one-way travel distance
is the resident’s distance
from the clinic. I'll spare
you the integrals, but I
think that the aver-
age one-way travel
distance from the
center to a point in

a circle of radius

ris about 0.85r (it
would be 2r/3 if you could travel directly

Thanks to Jon Evans for this chal-

to each point). So, thinking of 100 circles
of radius r for r = 0.54495/0.85 miles, and

ignoring the issue of overlaps, gives an

lenging puzzlement. Solutions were also
received from Bob Conger, Brad Rosin,

area of about 130 square miles. Ryan Thomas and David Uhland. ®

Know the answer? Send your solution to
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Auto insurer is undergoing explosive growth and seeks a
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