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s RKE77F27)—=0D%=K(2000-01)

Rob Brown

AFEZT7OFAT)—=DEK(1990-91)

EET7IOFAT)—=

— Chairman of the Social Security Committee
— Executive Committee

"But, my academic credential was a BMath only. | had no

graduate degrees whatsoever. The promotion to Full
Professor was one that | believe would have occurred at
only a small number of universities around the world. | truly
appreciated the University of Waterloo at that moment."
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« RKEI7VFaT)—=ND=K(2002-03)

- ET7OFT)—%
— Chairman of the ASTIN
— Executive Committee

"Harry Panjer gave strong leadership to
the international team - including
participants from all the leading
associations in actuarial education -
that developed the final syllabus for the
Global CERA. " (CIA?eBulletin)




Harry Panjer

"Waterloo was magical place to work."



Phelim Boyle

* Options: A Monte Carlo Approach (1977)
* |AFE/SunGard Financial Engineer of the Year

"Rob asked us to write about what we like about Waterloo.
This Is easy: the people.”

"Going in a van to the ARC conferences with the
gradate students and our Mexican students'
exemplary patience with the US border delays."

"Summer parties at Harry
Panjer's farm in Elora and
talking with colleagues and

friends." for
"Meeting Wﬂ?b or
"Sitting in the sauna at Rob the first time In _SGPS iGtBy s

and Andrea Brown's cottage." 2005 in the Umvenrcﬁon."

ctuarial fu
atan a 87




Mary Hardy

FIA(1988), FSA(2003), CERA(2007)

Board of Governors for SOA (2004)
EETOFaT)—mMhoRbeE,

— A —3—)L—(IPanjerO BIFX THE
— Rob BrownA'SCOR prize% %1%

— Shaun Wangh 5409 R3—ELTILLERHEIN D

— BET7IF21T7)—E. T7AFT AN BZETTLNV =D
T. Phelim BoyleDZ &l HFEVERISIE M ST=

Editor to North American Actuarial Journal
A frequent speaker at meetings of SOA and CIA




Actuarial Students' National Association

« BREDT7HIFAT)—075T
MRV CTEER

e 2010 RNV T4

o« AR HY—:

i Ty 22 0/ = W1 VLS ¥ G K LD
— ANy X—H—...

— CIA, SOA., CAS

— Laval K=

S
B - v 7Jx7
215t A'—nniversary ’  Waterloo (2007)
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Mary Hardy

« Educating the 21st Century Actuary

o« POFaT)—II [ ZZ2ATE-DOM"?
— SOAFRERNDZEE (1954F DL T/NA~)
— FIEODEFR—L3>
s - ER(EEEEONAT)INEE) DEE
e OAVEA—2DEEIL
o JRHIDIEHIL

« E—I)RI)JE 2—4%5 "press criticism of pensions methodology"
?"More oversight of actuarial practice"

— FELGMN R
* Deterministic to Stochastic
» Diversifiable to non-diversifiable risk
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Mary Hardy

c BEOTFIF 17— ZAESER_EM? |

- TRREFE. EMIFE

- MCMCZETLEELGIal—avikik

— D74 T AEEZE LLife contingenciesDEEE
B IRBEARNEDIE ?

— A—IILFA—TZRAWGENE—Z5| 3

— F7OFaT7)—is

— (SRR IR

— FEHIEIZHH LD/ "Fiddy deterministic model"

H
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Mary Hardy

« 7R

— fEERMAIFEILIAR

- EERHEA~ADI T

- ZRICA TG HEENEFE

- BT OFT)—
« RKEFEE7I7F17)—I&. EBIEN—ETHAELDREDT.

ﬁ;ﬁ@ﬁﬁ#?v&:.?D—@ﬁﬁﬁﬁﬁﬁ%%‘fﬁ?— H5FEFFAT

* "Now, actuaries are asked to incoporate a yield curve."

« DFY, B—FI5|IRTIELL, BRI L TEGDEIFIRERNT,
REMEZAETSENIE

 The AAA refused, "too complex"
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Rob Brown
CIAZ&

19734F

19784F

19834F

19884 19934

Rob Brown
SOALE

19984 20034

2008%F
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HEUVILH (~19645)

« "At first, Ralph Stanton had been unconvinced about Co-
operative educatoin in Arts until the spring of 1962 when
three insurance companies with head offices in Waterloo
approached President Hagey with a novel ideas."

o POFaT)—HEHLRE
« 20VRIEESSTEOVE A — B ES NS N

Math 235: Actuarial Mathematics
Math 335: Finite Differences

Math 336: Life Contingencies

Math 436: Life Contingencies II

o Math 437: Graduation and Mortality

19685 1973%F 19785 19834 19884 1993%F 19985 2003%F 20085




— 1[G

— RFETOFERLCO-0pZEXREITITIT—AA SN

Co-op7’A4'S L

HRERHEDCo-op7 0T 5 Ls

2D 3AEETEK

— KREFZEA(L, 5~61LDCo-opiREaE#HED
— B E X T. Co-opfRERZT7E—IL
-EREDEEA

— A2 BE1—AX)L

-k —F 5

— 1£Ef126000% 8 2 % 1 EHY45000 A & 5%
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Co-opZii{E 3 (20084F )

o TOFaT)—BEESEZE

— Accenture

Actuarial Solutions Inc.
Bank of Canada
Capital One

Canada Pension Plan
Investment Board

CIGNA

Deloitte

Eckler Ltd.

Ernst & Young
Goldman Sachs
Hewitt Associates
JP Morgan

KPMG LLP

London Life Insurance
Company

Manulife Financial
Mercer
Morgan Stanley

Ontario Teachers Pension
Plan

Price Waterhouse Coopers
Sun Life Financial
Transamerica Reinsurance
Towers Perrin

Watson Wyatt
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Stat 273:
Stat 284:
Stat 373:
Stat 374:
Stat 383:
Stat 384:
Stat 474:
Stat 475:
Stat 476:
Stat 480:
Stat 485:

1976-77

Mathematics of Finance
Introduction to Life Contingencies

Finite Differences

Life Contingencies-Single Life Function
Topics in Actuarial Mathematics

Life Contingencies-Multiple Life Functions
Advanced Topics in Actuarial Mathematics
Construction of Life Tables

Introduction to Demographic Statistics

Life Insurance Systems
Risk Theory

Stat 486:

Graduation of Life Tables

19684 19734 1978%F 19834 1988 19934 1998F 20034

20084



1982-83

Actsc 231: Mathematics of Finance
Actsc 232: Introduction to Life Contingencies
Actsc 331: Life Contingencies-Single Lives
Actsc 332: Life Contingencies-Multiple Lives
Actsc 337: Finite Differences

Actsc 338: Graduation of Life Tables

Actsc 431/432: Risk Theoryl/2

Actsc 433: Construction of Life Tables
Actsc 435: Introduction to Demographic Stat
Actsc 451/452: Selection of Risks 1/2

Actsc 453: Basic Pension Mathematics
Actsc 454: Pension Funding

oA

Actsc 455: Analysis of Financial Statements 1968% 1973%F 1978%F 19834 1988%F 19934 1998%F 20034  2008%F

Actsc 456: Taxation of Life Insurance
Actsc 458: Insurance Law
Actsc 463: Topics in Casualty Insurance
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2008-09 (FEBLE A (F)

Actsc 231: Mathematics of Finance
Actsc 232: Introduction to Actuarial Mathematics
Actsc 291: Mathematical Managerial Finance 1
Actsc 331: Life Contingencies 1

Actsc 363: Introduction to Casualty Insurance
Actsc 371/372: Corporate Finance 1/2

Actsc 391: Mathematical Managerial Finance 2
Actsc 431/432: Loss Models 1/2

Actsc 433: Analysis of Survival Data

Actsc 445: Asset-Liability Management
Actsc 446: Mathematical Models in Finance
Actsc 453: Basic Pension Mathematics
Actsc 462: Casualty Insurance

Actsc 471: Advanced Corporate Finance

19685 1973F 1978%F 1983%F 1988%F 1993F 1998%F 20034%F 2008%F




2008-09 (&M ()

Actsc 831/832: Loss Models 1/2

Actsc 833: Analysis of Survival Data
Actsc 845: Asset Liability Management
Actsc 846: Mathematical Models in Finance
Actsc 853: Basic Pension Mathematics
Actsc 855: Advanced Life Insurance Practice
Actsc 862: Casualty Insurance

Actsc 936: Longitudinal Data Analysis
Actsc 961: Loss Reserving

Actsc 963: Ruin and Queuing Theory
Actsc 966: Aggregate Claims Models
Actsc 970/971/972: Finance 1/2/3
Actsc 973: Portfolio Optimization
Actsc 991: Topics in Actuarial Science

oA
19684 19734 19784 19834 19884 19934 1998%F 20034  2008%
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F & 2 O A

LR &I N ? FEEE(TfAIH ?
Corporate Pension Decision Making
METERFTEEENE
FEEMRATDEILAR

Rob Brown: "The future of pensions in Ontario"
HIEHEHEE

"Pension Actuary's Guide to Financial
Economics" (SOA, 2006)

"The DB underpin hybrid pension plan: fair
valuation and funding" (Mary Hardy{t, 2009)
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NTEFDEEREE

* The Ontario Expert Commission on

Pensions (2006-2008)

- BIBEADT A ADHEERTDOERIKRZRAET SE
MTRIIL-FER

— RoblZDirector of Research

— "A Fine Balance: Safe Pensions, Affordable Plans,
Fair Rules" (2008)

- BRFRE—H—(E£THFa7— M. HBEE. &
E+ HmEtar Y ILEUR) HAEREA

- BEARMTVSOERT, IR LROEMEZTA
Fine Balance M EEEHIEH LTI AR
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T7ATA

Mathematical Models in Finance:
— JLAR—TFEHEZE SHiIlIZBlack Scholes
ALM:

— BEFOEFNIRICESHT

— £FETIL. VaRETVAR B+ 3L —23Y)
Financel:

— TRREBFFOEREETR

Finance2:

— Exotic optionsEEFIETIL
Finance3:

— Robust Portfolio Optimization
Portfolio Optimization:

— WRFHHED&EI
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FRBEDE

Actuarial
Mathematics

for Life
Contingent Risks

Modeling and Risk Management
for Equity-Linked
Life Insurance

MARY HARDY

Mary Hardyh 20104 [Z$7E%

"A Regime-Swiching Model of Long-
Term Stock Returns" (2001)
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BNV T—=ZD R

» Kaplan-Meiler, Nelson Aalen,...
RFVRAVERETIINTA4T
100% Y —FATav:

— "A Two-Factor Model for Stochastic Mortality with
Parameter Uncertainty: Theory and Calibration"

(Cairnsftt, 2006)

— "Preliminary Views on Amendments to IAS 19

Employee Benefits" (IASB,
- REERETILETHAVTEES

2008)
FEDRFIRVEEEL
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THE UNIVERSITY

WISCONSIN

MADISON

IFRS Convergence: The Role of Stochastic
Mortality Models in the Disclosure of Longevity
Risk for Defined Benefit Plans

Yosuke Fujisawa
(joint-work with Johnny Li)

Dept. of Statistics & Actuarial Science
University of Waterloo



Actuarial Research Conference

- FAEDBR:

- ARBEEBFRN., 7OF27)—ICHET HEEETD

BERERICDOWT. BRmT 25712 HtT 4%
« AR HY—:
— SOA. CIA. AAA. CAS...

— American Family Insurance, Aon, Milliman...

— UW-Madison Actuary Club
— St John's University
« 100&ZEISME:
— $920% N EETIFT7)—
— #910% A University of Waterloo
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e [FLHIZ

— International Accounting Standards Board
— FLLHOEM

s RERDETIVY
- BREAFTFDIERTE
—EERETILEVIAL—I3Y

« KRFEVRAIVDHR
-BATRDOAAF R
— T—RRBATA
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Internatinal Accounting Standards Board

EXILH )

International Financial Reporting Standards

(IFRS)

— PRIy -aunN—c oADK

—-EU. hF5F . BER. XK

E

“Preliminary Views on Amendments to IAS 19
Employee Benefits” (IASB, 2008)

SO b BRI

BIZX9g HaA

— %t&’é S ORKICETOLEN

== /=

FEEEAND R

EofOEROH#LS

— %ﬁ_IﬁEEE%UZOO) A 7E FE
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FT—REFTEETIL

« BREAFTFDRRTR

_ EROWEE -+ EXR) AT 4
. BRI ZES (10E LS T ) (Human Mortality Database)

« RP-2000 for Canada
- BCDE7JL(Blake, Cairns, Dowd, 2006)

Ar(t)+Az(t)x
€ j} log— 90X Aty + As(t)x

q(t, x) =
! Ai(t)+A2(t)x _
1 4 @A®+A(t) 1-q(t, x)
19th pension mortality in Japan RP-2000 mortality rates
o o
o o
0 0
o o
T o T o |
S 2 g 24
2 o 2 o
£ _ S -
S S
S 8| 2 8 |
T 3 F 3
[Te] | o |
8 - 8
o I I I I I o T I I I I
60 70 80 90 100 60 70 80 90 100
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A_1(t)
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A_2(1)

0.098 0.102 0.106

0.094

Japan (Year 1966-2005)

I I I I
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A_2(t)
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BCDETIL(HBE):

A1(t)+A2(t)x

q(t, x) = 1+ e AD+A(D)x

Canada (Year 1966-2005)

[ [ [ I
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FETED/ S L— 3y

Alt+1) =A(t)+u+CZ(t+1)

o A(t) [F2RFTARIRIL

o Z(t) IF2RTTSF LoA—D

o UIFZA(RM) DRLUFRZERT2RITANVRIL

.« CIZA®M) D/INSYEXETRT2X 2175

e uECIEDM)=A(Mt+1)-AN)DRLHETES

« BL.AQ)DHUTILEUEZLIELND T, INTA—43

DAEREENMRT L RILVATERELTANL
O(MCMC) %175
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mortality rates
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NFFEDFRLEER
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EFVRAVRATDAAFT A

- KFURY
- RTERNBDITHEFEEHFTIEM
- TDVRIERFIRVEESR

« RAIEZRDRETEELI-SOX

« HAEREZMGKL-EEHHEE

| BEIROOE X | REURIOE N
EEURIDRERE X B IR i

RHEVRAIDRERE /) b= ! FRRLEL

o 3DDFETIRE:
— Longevity VaR (£#VaR)
— Probability of Longivity Deficit(RFICKATEIL R B DREEER)

— Probabilistic Corridor Rule (FEZEg[EIER)L—)IL)
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- BAR{EZE:
- BRIZHASEREE®ZHEOEXZETE
— FEEHH3000A
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Probabllity of Longevity Deficit

Domestic company (Year 2006) Domestic company (Year 2010)
e 21 R
i} i} Loss distribution:
5 5 Y(t) = PV(t) — PV(2005)
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IAS19MD [B]ERJL—)L

e [O JETUL—)L

REICETOIRBEETFTEDERICLLIFEEE - TEAED
Z Lz B8 & 1A

— B =Max(F€EE. F£8E)*x1 0%
« |IASBIZEIERIL—ILDEEIE FIRE
— |IASBIZ. 20094 1A MDIASBL:E T, EIRR# % R E

— 2009F4R, HADEANTIENEENZLHDHSHSE U, KE. BEAD
EREAKRNRAER & RHA

o FEXRMEIERIL—IL

Bl ERIL—IL FEREERIL—IL ——
BEHELOER HENELOEER
Threshold = ; Threshold = Pr X — >1%
(10%) Max(FEEE. FEETH) Max(FEEE. FEEH)

44



Frequency

200 300 400

100

MERAMEIERIL—IL
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e A}y k

- RFURV EZE=EMHNDOHREMIZIEIEATRE

— FERPYEERIL—IVIE, REOEER/IL—IIVIZEU L=
« ZBEBHEIZEST

- BRFVRIVOORDHIEEAXFRZG S EIXE S %L

— ECEIZELGARTEERETILZAVBGEEFURIEEDRE
ElxmEtd s, 8EaX bk

« BCDETI
- REENZDRTEEISES

— SEHEROLLEAIEEEDNE AN DT L. &EH. EFFEHE L
L. ALETILZRAWVWAZENEFLLY

— EFLEETORELIE. BEALETIL
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Last but not least...
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Professional Masters Degree

2009FE M RF—

Y

77 JF:L?U %*—

TIF7EWNFER (BF A0

FEE)EFZELI=-ARITOXRER

)+ —A3—JL—KZEDMaster Degreet=(+T
15, REI7Z7VF 7)) —a B Dcreditt B =
TEH (ALK TIE)

"We anticipate that many of our students
will come from India and China."
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Center of Actuarial Excellence

University of Connecticut
Drake University
Georgia State University

University of lllinois at
Urbana-Champaign

lllinois State University
University of lowa
Université Laval
University of Manitoba
University of Michigan

University of Nebraska—
Lincoln

Université du Québec a
Montreal

Robert Morris University
St. John's University
Temple University
University of Toronto
University of Waterloo

University of Wisconsin—
Madison
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* Be flexible. (Mary Hardy)

» BRDEET V3
- %55
- Tt
— FEMIE
* RSV TATFHH
+ EFHF

FA71)—[Z&EDT
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As deserts are more comfortably crossed by caravans than by solitary
pilgrims, so the dry wearisomeness of the almost illimitable statistics
requrired to perfect the business of Insurance may be relieved by sound
co-operation.

by Elizur Wright



CHEBEHYNEITETNELS:
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