
Math 370: Mathematical Theory of Interest
MWF 10:30-11:20 in Recitation 114

Instructor: Carl Cowen Office: 428 Mathematics Building Phone: 49–41943
E-mail: cowen@math.purdue.edu
Web: http://www.math.purdue.edu/˜cowen Office Hours:


TuTh 1:30–3:00
W 2:30–3:00
or by appointment

General Information

This course is recommended for second semester Freshmen in the Actuarial Science Pro-
gram (except those who plan to take Exam 100 in May 1997) and is a prerequisite for the
Senior level Actuarial Science course STAT 472. (SCI 170 is a prerequisite for Math 370,
although students who wish to take the course without this background may do so if they
master Chapters 1 and 2 of Kellison; see Carl Cowen for more information.)

Actuaries use mathematics and statistics to assess risk and predict its financial conse-
quences. Many actuarial problems can be understood in terms of annuities in which the time,
number, and/or size of the payments is a random variable. This course provides the founda-
tion for later work in actuarial science by covering annuities with specified term and payment
and related ideas. The course will cover chapters 3 to 8 of the text, Kellison’s Theory of
Interest, with a brief review of chapters 1 and 2. The course develops the ideas of annuities
and amortization and uses Excel spreadsheets to do detailed calculations so that, for example,
students see how a mortgage payment is determined given the amount of the loan, the term
of the loan, and the interest rate. The emphasis of the course will be the development and
use of the mathematical formulas involving exponential functions and arithmetic, geometric,
and related series in problems of annuities and amortization with application to valuation of
bonds and other securities.

Students who have mastered the course material should be ready to take the Society of
Actuaries Exam 140. That exam will be Thursday, May 15, 1997, 8:30–10:00am at sites
around the country, including Lafayette; the deadline for receipt (at SOA headquarters) of
the application for the exam is March 20, 1997. This course also provides the interest theory
background for STAT 472 which considers annuities whose payments or timing are random
variables.

References

The official text will be: The Theory of Interest, by Stephen Kellison (Second Edition,
Irwin, 1991). The ACTEX Study Manual for the Course 140 Examinations of the Society of
Actuaries by Crofts, Gauger, and London (latest edition, Actex Publications), is recommended
(800-282-2839). The ACTEX manual is on reserve in the Mathematics Library, located on the
third floor of the Mathematics Building. It should be noted that the ACTEX manual contains
solutions of the problems in Kellison. Also recommended is How to Pass 140 by Gordon Klein
(708-344-6325).

Students will be required to use a Texas Instruments BA–35 Calculator for much of the
homework, the short tests, and the final exam. The official SOA/CAS version (required for
the actuarial exams) of this calculator can be obtained from the Actuary Club or from the
Society of Actuaries. Mastery of the calculator is essential for passing SOA Exam 140.



Grading Policies

There will be frequent ungraded homework from Kellison and some other graded homework
assignments, seven short tests (after each chapter), and a final exam during the 16th week of
the semester.

Homework, while mostly ungraded, is a essential part of the course: I will collect it and look
it over. The ACTEX manual includes solutions of most of the assigned homework. Discussion
among class members about the homework and using the ACTEX manual is encouraged, but
each individual needs to create his or her own final solution; reading someone else’s work or
reading the solution in the ACTEX manual is not adequate to learn the material, whereas
discussing the problem or reading the solution of the problem in the ACTEX, then writing it
up for yourself, should be helpful.

For homework, short tests, and final, I expect answers to include all the work necessary to
do the problem; if the whole problem is done on the calculator with no intermediate results,
give a short explanation and the answer.

Homework will count about 10%, the short tests about 60% total, and the final exam
25–30% of the course grade. The final exam will be 90 minutes long, consist of 20 questions
and have a format as close to the SOA Exam 140 as I can make it. Students who score 14 or
higher on the final exam will get an “A” for the course unless earlier work has been seriously
deficient.

Academic Adjustments

Students who have been certified by the Office of the Dean of Students – Adaptive Programs
as eligible for academic adjustments should go to MATH 242 and request the information sheet
for this semester that explains how to proceed this semester to get these adjustments made
in Mathematics courses. (It is not the same as last semester.) This should be done during
the first week of classes. Only students who have been certified by the ODOS – Adaptive
Programs and who have requested ODOS to send their certification letter to their instructor
are eligible for academic adjustments. Students who are currently undergoing an evaluation
process to determine whether they are eligible for academic adjustments are encouraged to find
out now what procedures they will have to follow when they are certified by requesting the
above mentioned Information Sheet from MATH 242. Large print copies of the Information
Sheet are available from MATH 242 upon request.



Approximate Course Outline

While this outline tries to be complete and accurate, there will probably be changes in the
schedule of the course; these will be announced in class.

Date Event

1/13 – 1/17 Kellison, Chap. 1, 2, 3.1 – 3.3
1/20 Martin Luther King Day; NO CLASS!
1/22 Test 1 on Kellison, Chap 1 – 3.3
1/24 – 1/29 Kellison, Chap. 3.4 – 3.9
1/31 Test 2 on Kellison, Chap 3
2/3 – 2/17 Kellison, Chap. 4
2/19 Test 3 on Kellison, Chap 4
2/21 – 3/5 Kellison, Chap. 5
3/7 Test 4 on Kellison, Chap 5
3/8 – 3/16 Spring Break
3/17 – 3/26 Kellison, Chap. 6
3/28 Test 5 on Kellison, Chap 6
3/31 – 4/11 Kellison, Chap. 7
4/14 Test 6 on Kellison, Chap 7
4/16 – 4/23 Kellison, Chap. 8
4/25 Test 7 on Kellison, Chap 8
4/28 – 5/2 Review, Practice Exams
5/5 – 5/10 Final Exam
5/15 SOA Exam 140, 8:30-10:00


