| S.89-67
SIMON FRASER UNIVERSITY

MEMORANDUM
To: Senate From: L. Salter
‘ Chair, SCAP
Subject: Departme'nt of Mathematics and Date: November 9, 1989

Statistics - Proposed Certificate
Program in Actuarial Mathematics
Reference: SCUS 89-48

- SCAP 89-52

Action undertaken by't,he Senate Committee on Academic Planning/Senate Committee on
Undergraduate Studies gives rise to the following motion:

Motion:

"That Senate a;}prove and recommend approval to the Board of Governors
as set forth in S.89-67 the proposed Certificate Program in Actuarial
Mathematics including

New courses ACMA 310-3 Introduction to Actuarial Mathematics
' ACMA 320 - 3 Actuarial Mathematics
ACMA 330 -3 Risk Models
ACMA 340 - 3 Topics in Actuarial Mathematics"



SIMON 'FRASER UNIVERSITY F3¢ 6-89

: MEMORANDUM
.' B (- TR Dr....R..-Pxindt..... R ~ from...... M, . Sangh. i e
------- ChairyuFac.uoﬁ-QOienceuucc.“.n.. .”.“Chair,”UGSC”Math“&.Stats““.“.
* Subject...New- Program~.Actuarial.Math......q Date. ...... September..18.,.89%. ...l

Please, find enclosed herewith a proposal for a certificate program

in Actuarlal Mathematlcs. The program'shall be offered at Harbour Center.

) L. Slnce the last flve years, the demand ‘for studles in Actuarial

Science has substantxally 1ncr§sed I have been conducting the exams

A courses numbered 100 and 110 on behalf of the
Whereas the

fcr’the first two AS

Actuaries Society ati Simon Fraser University campus.

"number of candidates used to be around 8 in 1982, it was around 22

nations for other courses are

e are a whole lot of students

for each course this year. The exami

held at other Vancouver locatlons. Ther

whom I see every year who are interested in pursuing a career as

ing the initiative

. Actuaries,. but are somewhat apprehensive in tak
stitution in

for lack of a structured program in an academic in

vancouver. The enclcsed program addresses that problem quite well.

)

It is time we get into this area which shall not only benefit our

undexgraduates at SFU bput students in other institutions as well as

a number of adults working in the investment industry in Vancouver.

- Needless to<say this program fits rather nicely at the Downtown
campus. We are already‘offering courses such as MA 100; MAllO, hA 151,
Stat 101, MA 292 ( Actuarlal Mathematics, equivalent to ACMA .320) at
Harbour Center. The books and journals necessary to complement this
program shall be placed at the Belzberg Library, Harbour Center.
I would appreciate it if you could consider this proposal in the

meeting on September 20, 89.




S F U SIMON FRASER UNIVERSITY o

MEMORANDUM
Date: September 15, 1989
. |To: UG Curriculum Committee From: A R. Freedman, L. Weldon
Faculty of Science with the assistance of /z

Harry Satanov, (Fellow of
The Society of Actuaries)

Subject: Certificate Program and Minor Program in Actuarial
Mathematics v

The Canadian Institute of Actuaries (the CIA!) is a co-sponsor of the
"Society of Actuaries Examinations”. We propose a certificate program in
Actuarial Mathematics for SFU at Harbour Centre which will train candidates
for all the Examinations requircd for admission to the Society of Actuaries
(ASA) as an Associate. (Admission to the Socicty as a Fellow is a much more
advanced program, based on the Associateship, and we are not considering any
training in this area at present). In the process, a Bachelor's degree candidate
will obtain a minor in Mathematics by completing the required courses for the
Certificate.

The program of examinations, required by the ASA for. the
Associateship, is reproduced below. The Society calls them "courses”
‘but at present there is only onc way of satisfying the "course” requirement
and that is to pass the examination sct by the ASA. For several years now there
have been discussions within the ASA concerning the possibility of granting
accreditation to institutions to offer the ASA courses (as regular classroom
- courses) and SFU will surely be recady for this if the present proposal is
recalized. The "credits" listed for the courses below indicate the relative
lengths of the corresponding examinations (cach 10 credits is approximatcly
one hour of examination time). Actually, for the Associateship, the ASA
requires the candiate to pass only 200 of the 210 credits represented by these
courses so that one 10 credit cxamination may be omitted.

ASA Course # "Credits” Course Name
100 30 Calculus and Linear Algebra
110 30 Probability and Statistics
120 15 Applied Statistical Methods
130 15 Operations Research
135 10 Numerical Methods
140 10 Mathematics of Compound Interest




150 40 Actuarial Mathematics

151 ; 15 Risk Theory

160 - 15 Survival Models

161 ’ 10 Mathematics of Demography

162 ' 10 Construction of Actuarial Tables

165 10 Mathematics of Graduation
Total 210

The contents in the first five of these examinations is covered by
courses already offered by thc Department of Mathematics and Statistics.

Specifically:

ASA Course # Corresponding  SFU Courses
100 MATH 151, MATH 152, MATH 232
110 . STAT 270, STAT 280
120 ‘ STAT 330*
130 : MATH 308, STAT 280
135 ! MACM 216 (OR MACM 316)

*STAT 330, when offered at Harbour Centre, may have to be altered somewhat
1o be made more suitable to ASA course 120.

The material in the remaining ASA courses (140 through 165) will be
covered in four new 3 credit hour courses in actuarial mathematics with the
new course designation ACMA (for actuarial mathematics). We note that this is
a very modest proposal. For example, the University of Waterloo covers the
material for only ASA 140 and 150 in four scparatc courses. Bricfly, our
proposal is as follows:

ACMA 310-3 | Introduction to Actuarial Mathematics (3-1-0)
This course will cover ASA 140 and the first 1/3 ASA 150.

ACMA 320-3 Actuarial Mathematics (3-1-0).
This course will cover the remainder of ASA 150.

ACMA 330-3 Risk Models (3-1-0).
: This coursec will cover ASA 151 and 160.

ACMA 340-3 - Topics in Actuarial Mathematics (3-1-0).
' This course covers ASA 161, 162 and 165.

Completed ¢oursc proposal forms for these four new: courses are
attached.



Frequency of offering. The minimum offering for the four ACMA
courses is as follows: '

FALL SPRING MME
Even year ACMA 310-3 ACMA 320-3 ACMA 330-3
Odd year ACMA 310-3 ACMA 320-3 ACMA 340-3

(That is, 310 and 320 arc offered once a ycar and 330 and 340 alternate
years, resulting in 3 offerings per year).

For the courscs which cover the first part of the Associateship, namely
MATH 151, 152, 232, 308; STAT 270, 280, 330;: AND MACM 216, we would have 1o scc
what the demand is and what resources are made available. Given substantial
enrolments at the various stages of this program, a typical offering pattern
might be:

MATH 151, 152, 232 and STAT 270 ‘oncc a year
MATH 308, MACM 216, STAT 280, 330 oncc every two years

* This would produce 6 offcrings per year for a total of 9 courses per yecar at
Harbour Centre for the program. This would bc a maximum. In the ecarly
stages, the Harbour Centre versions of thesc non-ACMA courses would be
offered less frcquently.

We arc asking now that the four new courses be approved and the
certificate program, in general, be approved in principle.

To obtain the certificate, the following courscs must be completed:

MATH 151, 152, 232, 308
MACM 216 (or MACM 316)
STAT 270, 330, 280

ACMA 310, 320, 330, 340

NOTE: The above program was approved by the Dcpartment of Mathematics
and Statistics at its meeting of September 11, 1989.

ARF:jc
Attach.




5.

scUs 73-34b:- (When complgting this form, f

Appendix By

SENATE COMMITTEE ON UNDERGRADUATE.STUDIES

COURSE PROPOSAL FORM

Calendar Information : Department: Mathematics & Statistics
310 Credit Hours: 3 " vector:_3-1-0

Abbreviation Code: ACMA'Course Number :

Ti{tle of Course: Introduct1on to Actuarial Mathematics

Calendar Description of Course: Measurement of Interest Annuities, Amort1zat1on,““
Sinking Funds, Bonds, etc. Survival Distributions, Life Tables, Life Insurance
and Life Annuities. This course provides training for the Society of Actuaries
examinations, ¢&ourse numbers 140 and part of 150.

Nature of Course Lectures and Tutorial:

Prerequisites (or special instructions):

MATH 151, 152 and STAT 270.

what course (courses), #f any, is being dropped from the calendar if this course is

approved:

chéduling

How frequently will the course be offered? Once a year.

Semester in which the course will first be offered? Fall 1990

which of your present faculty ‘'would be available to make the proposed oftering

possible: N. Reilly, M. Singh, L. Weldon

Objectives of .the COursé

See calendar descr1pt1on This course is-one of four new courses in Actuarial
Mathematics included in proposed SFU at Harbour Centre certificate and .Math
Minor program in Actuarial Mathematics.

Budgetary and Space Requirements (for information only)
n the following areas:

what additional resourées will be required i
Faculty 1/4 faculty person
staff

Library See attached hote.
Audio Visual

Space

Equipment ; B | ' - Jﬁf :;j?‘
e K  ewwboms _u/fR
M/g/%? Od 1N V174, Xﬁ_‘”

Départment Chairman - Dean Chairman, SCUS

for instructions see Memorandum SCUs 73-34&. : 'gt-
\

3ewach —cnrza TutliTe .



Appendix BJ

SENATE COMMITTEE ON UNDERGRADUATE.STUDIES ,

COURSE PROPOSAL FORM

1. Calendar Information - Department: Mathematics & Statistics
Abbreviation Code: ACMA Course Number:_320 Credit Hours:_3 ‘ ‘Vector: 3-1-0

ritle of Course: Actuarial Mathematics

calendar Description of Course: Continuation of Actuarial Mathematics begun in - -~
ACMA 310 including Net Premiums, Reserves, Multiple Life functions, Valuation
Theory, Insurance Models, etc. This course provides training for the Society

of Actuaries examinations, tourse number 150,

Nature of Course Lectures and tutorial.

Prerequisites (or special instructions):

ACMA 310. |
what course (courses), if any, is being dropped from the calendar if.thié course is
approved:

s

2. Scheduling
How frequently will the course be offered? (Once a year.

Semester in which the course will first be offered? Spring 1990
which of your present faculty would be available to make the proposed offering

ible: . -
possibiel N. Reilly, M. Singh, L. Weldon
3. Objectives of the' Course

See calendar description. This course is one of four new courses in-Actuarial.
Mathematics included in proposed SFU at Harbour Centre certificate and Math
Minor program in Actuarial Mathematics. '

. Budqgetary and Space Requirements (for information only)

what additional resources will be required in the following areas:
Faculty 1/4 faculty person.

staff

Library See attached note.

Audio Visual
Space o
Equipment

> ﬁiﬁﬂ/@k—— CHEHA.D oo )/,//7/&‘)

L

%/%/7% O V) \%%4 M

Pepartment Chairman . Dean Chairman, SCUS

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a. .

nttach course outline).




1.

and collective, short term and extended period.
Models, estimating models from' complete and incomp
estimation techniques, etc.
examinations, course n

5.

SCUS 73-34b:~ (When completing this form,

Appendix B3

SENATE COMMITTEE ON UNDERGRADUATE.STUDIES

COURSE PROPOSAL FORM

Calendar Information ' : Department: Mathematics & Statistics

Abbreviation Code: ACMA cCourse Number: 330 Credit Hours: 3 " . vector: 3-1-0

Title.of Course: Risk- Models
Calendar Description of Course: Economics of Insurance, Risk Models, both individual
Applications of Risk Theory, Survival
lete data samples, maximum 1ikelihood
for the Society of Actuaries

This course provides training
. umbers 151 and 160.
ature olf’Course |actures and tutorial.

Prerequisites (or special instructions):

ACMA 320, STAT 280 is recommended.

what course (courses), if any, is being dropped from the calendar if this course is

approvgdx

Scheduling

How frequently will the course be offered? Once every two years.

Semester in which the course will first be offered? Summer 1990
Which of your present faculty would be available to make the proposed offering

possible: N. Reilly, M. Singh, L. Weldon

Objectives of .the Course

See -calendar description. This course is one of four new courses in Actuarial’
Mathematics included in proposed SFU at Harbour Centre certificate and Math

Minor - program in Actuarial Mathematics.

pudgetary and Space Requirements (for information only)
What additional resources will be required in the following areas:

Faculty 1/4 faculty person.

Staff
Library See attached note.

Audio Visual )

Space

Equipment .

Approval ) ‘ : -
Dat:va /?};/74{7 CHN. D e, ,,,A /3Q c

Od. v \Aa3q £~ v A

ent Chaiiman . Dean " Chairman, SCUS... .-

Depa

for instructions see Memorandum SCUS 73-34a.

Attach course outline).




l.

SCUS 73-34b:- (When completing this form,

Appendix By -

SENATE COMMITTEE ON UNDERGRADUATE.STUDIES

COURSE PROPOSAL FORM

Calendar Information Department: Mathematics & Statistics
Credit Hours: 3 " " vector: 3-1-0

Abbtéviation Code: ACMA  Course Number: 340

Title of Course: Topics:in Actuarial Mathematics

Calendar Description of Course: This course covers topics in the Mathematics of =~
Demography; the gonstructign of Actuarial Tables and the Mathematics of Graduation.
This course provides training for the Society of Actuaries examinations.course

numbers 161, 162 and 165.
Nature of Course Lectures and tutorial.
Prerequisites (or special instructions):
ACMA 310, MACM 216 (or MACM 316) and STAT 270.

is being dropped from the calendar if this course is

Whét course (courses), if any,
approved:

Scheduling

How frequently will the course be offered? Once every two years.

Semester_in which the course will first be offered? Summer 1991

Which of your present faculty would be available to make the proposed offering

possible: N. Reilly, M. Singh, L. Weldon

Objectivés of .the Course

See ca1eqdar_description. This course is one of four new courses in Actuarial - -
Mqthematlcs included in proposed SFU at Harbour Centre certificate and-Math
Minor program in Actuarial Mathematics. » '

_.Budqetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty 1/4 faculty person.

Staff

Library . See attached note.

Audio Visual -
Space ' |

Equipment

Aggroval
Date:

15,1757 _cvnsemn  _ulibs

e

o 1 a2/

Dean Chairman, SCUS

Depa

for instructions see Memorandum SCUS 73-34a. "{~$>

Attach course outline).



. The required library resources should include:

" Transactions of the Society of Actuaries
Transactions of the Society of Actuaries - Reports
Society of Actuaries - Records

ARCH (Actuarial Rescarch Clearing House)

The Actuary (Soc. of Act. Newsletter) -

Journals:

ORLh-2 e

AW -

Monographs / Notes / Study Manuals (sec attached) .



A.S.M. — STUDY MANUALS: (Prices include shipping. See page one (1) for nuthors and contents).

Page 2

Course Oid Order ) When » How
No. Part No. No. Contents Avall. | Price | Many? | Amount
110 2 2-1° Solutions to 11781 and 5/82 exams Now SIR.00 S

2-1Q Questions for 11781 and 5/82 exams Now 4.00
2.2° Solutions o 5783 and 5785 exams Now 20,00
2:2Q Questions for 5/83 exam Now 2.00
120, 130, 3. 3.1 2 practice exams and solutions Now 249,00
135 3.2 Solutions to 11784 exam * Now 14.00
3-2Q Questions for 11784 exam Now 2,00
(Order numbers wilh 3.3 Solutions to 11785 exam Now 14.00
prelix 3" contain 330 Questions for 11/85 exam Now 200
4 SOlutions to M a4 Solutions 1o 5/86 exam Now 1600 =
120, 130 and 135.) 341Q Questions for 5/86 exam Now 2.00
35 Solutions o 11786 exam Now 17.00
3-5Q Questions for 11/86 exam Now 2.00
120-1° Solutions to H/87 exam Now 7.00
120-1Q Questions for 5/87 exam Now 2,00
120-2* Solutions to 11/87 exam Now 7.00
120-2Q Questions for 11/87 exam Now 2.00
120-3 Solutions to 5788 exam Now - K00
1204 Solutions to 11/88 exam Now ].00
120-5 Salutions to 5781 cxam Aug. 15 8.00
130-1° Solutions to 5787 exiun Now 7.00
130-1Q Questions for 5/87 e¢xam . Now 2.00
130-2° Solitions 1o 11/87 exam Now 7.00 "
130-2Q Quiestions for 11/87 exam Now 2.00
130-3 Solutions to 5/88 exam Now #.00
1304 Solutions to 11/88 exam Now 8.00
130-5 Solutions o 578 exam Aug. 15 8.00
135-1° Solutions 1o 5/87 exam Now 7.00
135-1Q | Questions for 5/87 exam Now 2.00
135-2°¢ Solutions to 11/87 exam Now 7.00
135-2Q Questions for 11/87 exam Now 2,00
135-3 Solutions to-5H/88 exam Now 8.00
1354 Solutions to 11788 exam Now 8.00
135-5 Solutions to 5/8Y exam Aug. 15 H.00
140, 150 4 4-1 2 practice exams and solutions Now 30.00
(Order numbers with 4-2° Solutions to 5784 & SOA practice exam Now 32,00
prelix “4" contain 1-2Q Questions lor 5/84 and SOA praclice Now 4.00
solutions ll° !’0‘11‘40 4.3 Solutions to 11785 exam Now 16.00
coursgl?t;u;\s)oc.;s 4-3Q Questions for 11785 exam Now 2.00
Note: ‘The Society of Actunries provides solutions to Put 4 exums subsequent to 11/85.
151, 160, 5 151-1 2 practice exams and solwtions Now 26,00
162, 165 160-1 2 practice exams and solulions Now 26.00
162-1 2 practice exams and sohntions Now 18.00
165-1 2 practice exams and solutions Now - 18.00
141 & EA-1 1 Solutions to 5/84 exam Now 15.00
P-360U E-1Q Questions lor 5/84 exam , Now 2.00
E4° Solutions 10 5/85 exam P Now 15.00
E4Q Questions for 5/85 exam Now 2.00
-5 Solutions to 5/86 cxam Now 16,00,
L6 Solutions to 5/87 exam Now 106001
157 Solutions to 5/88 exam Now 17.00
P-365U EA-2 P-1* Solutions to 11784 and 11785 exams Now 30.00
1”1Q Questions lor 11784 andl 11785 exams Now 4.00
P-2 Solutions to 11786 exam Now 17.00
P-3 Solutions to 11/87 exam Now 17.00
P4 Solutions to 11/88 exam Aug. 15 17.00

Total amount lor manuals (carry to page 3) $.

*IMPORTANT NOTE: We do not provide the questions for the last three exams, since the Society of Actuaries Includes
these questions with its Study Notes. Questions for oldt}zr exams may be ordered as listed above (*Q” order numbers),
(Questions for Course 110 5/85 exam Is Included in the So$icly of Actuaries Preliminary Actuarial Exnminations booklet).

A
Al




A.S.M. — TEXTBOOKS (Prices include shipping. Editions are as specified in 1989 SOA catalogs).

Page 3

Author ' Title : l Price l Nn.l Amt. Author | Title l Price l No. l Amt.
COURSL 100 COURSE 161
Aradley Primer for Lincar Algebra 44.00 Reyfitz Demography through Problems 40.00
Kolman Introduciory Linear Algebra 45.00 Pollasd Demographic Techniques 26.00
Lipshutz Linear Albegra 11.00 COURSE 162
Purcell Caleulus with Analytic Ceom. 56.00 Batten I Mortality Table Construction l 36.00 I l
Purcell Study Guide to above text 2200 . COURSE 165
Thomas Calculus and Analytic Geom. 59.50 Landon ] Graduation: Revisiun of L3t I 28.00 I l
Thomas Solution Manual — Part | 11.00 COURSLE 210
Thomas Solution Manual — Fart 2 15.00 ack Life Insurance \ 46,00
COURSLE 110 McCiitt Fund. of Private Pensions 31.00
Hoe! Intro, lu'hobabilily Theory 46.50 Webb tnsurance Company Operations 24.00
lloel Intro, to Statistical Theory 46.50 . COURSE 220
ogg Intro. to Math, Statlstics 44.00 Colien lavestiment Analysis 42.50
Moud fatro. to Theory of Statistics 50.50 MeGitt Fund. of P'rivate I'ensinns 31.00
Spicgel Theory & Prob. of Statistics 11.50 Weslun Managerial Finance 418,00
Tanur Stat,: Guide to the Unknown 11.50 Weston Study Cuide to above text 19.00
{ COURSE 120 COURSE G-320
Miller I Interined. Dusiness Statistics ] 41.00 I I Johason Flexible Benelils 25.50
COURSE 130 Rosenblontn | Ymployee Reaefits Manning 40.50
Uilfier Intro. to Operations Research 50.50 COURSE G-522
Jensen Study Cuide o Ililtier . |1s.00 Winklevoss | Co, Care Relirement Commun, | 20.00 [ |
COURSE 135 COURSE G-523
Purden I Numerical Analysis ‘ l47.00 l ] Doran ’ Measuring & Funding Corp, Liab, l 26,00 l l
COURSE 140 COURSE 1-343U
Kellison l Theory of Interest IZZ.SO l l Meyer l Life & Mealth Insurance Law I 26.50 l l
COURSE 141 (EA-1 SEG. A) COURSE 1-441U
Bowers Actuarial Mathematics 65.50 Black Life Insurance 46.00
Jordan Lite Contingencies 26.00 LIMRA Marketing for Actuarics 11.00
Kellison Theory of Interest 22.50 COURSE 1445
Parmenter Theory of Interest 28.00 0'Grady I Individual llealth Insurance I 36.00 [ |
COURSE 150 COURSE P-362U
Bowers | Actuirial Mathematics  fesso | Allen Feasion Manning 16.50
COURSE 151 Meakney Ret. Systems lar Public Empl. 16.00
Bowers l Actuarial Mathematics |65.50 l I COURSE .562U
COURSE 160 Meyers l Sicial Seeurity l 35.50 I l
London l Survival Models 128.00 I l COURSL P.563U
Allen I P'ension Manning ' l 36.50 I l

Total amount for textbooks §
Total amount for manuals (from page 2)

NewYork State residents only: add local sales lax

Add foreign charges (scc below)

(Make checks payable to A.S.M.) CRAND TOTAL §____

-
\

INSTRUCTIONS FOR MAIL ORDERS

. il?ls\‘; send payment with your order. Make checks payable lo

. For phone orders, sce page 1.

. Orders will be shipped by UPS (incluﬂcd in price). Pleasc use
street address as UPS cannot deliver to a P.0O. box.

. AIRMAIL FOR FOREIGN ORDERS: Canadian: Add $3.00 per
book. (No charge for manuals). Overseas: Add $3.00 per
manual, $14.00 per book. '

. To our foreign friends, We CANNOT accepl checks drawn on
forcign banks (unless payable through a U.S. branch bank).
Payment must be in U.S. funds by international postal or bank
moncy order.

PLEASE TYPE OR PRINT CLEARLY
AS.M.

P.O0. BOX 522
MERRICK, NEW YORK 11566

TO

/.
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