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Dear Students 
 
Welcome to ACTL2001 / 5102 Financial Mathematics.  
 
For undergraduate students, this course is one of eight courses for the BCom 
Actuarial major. Most of you will be completing ACTL2002 Probability and 
Statistics for Actuaries in Session 1. If you are completing a combined 
BSc/BCom then you will be completing statistics/mathematics courses as part 
of the BSc in place of ACTL2002. In Session 2 you should all be completing 
ACTL2003 Stochastic Models for Actuarial Applications.  
 
For postgraduate students, this course is one of eight courses covering the 
Core Technical subjects of the Institute of Actuaries offered in the Master of 
Actuarial Studies. Some of you may already have completed some of the 
courses ACTL5101 Probability and Statistics for Actuaries, ACTL5104 Actuarial 
Statistics and ACTL5105 Life Insurance and Superannuation Models in 2011. If 
this is the first actuarial course you are taking, you will find that you will have to 
adjust to the study load. 
 
Financial Mathematics is a fundamental tool used by actuaries in the financial 
services industry. In the early days of the actuarial profession it was necessary 
to develop the mathematics of financial transactions, of annuities and of loans 
as well as models for mortality in life insurance products. This course will 
provide you with a foundation in the financial mathematics required for modern 
financial markets and provide a foundation for your actuarial studies at UNSW. 
We hope you find the course challenging and interesting. 
 
This course outline has details of the course requirements, course aims and 
learning outcomes, content, teaching methods, assessment tasks, texts and 
readings, and expectations. Please read it carefully and thoroughly, as it will 
be assumed that you are familiar with the contents.  
 
If you have any questions about the course at any time then please contact me. 
 
I look forward to guiding your learning through the duration of the course. 
 
 
Dr Jonathan Ziveyi 
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1. STAFF CONTACT DETAILS 

The Course Coordinator and Lecturer in Charge is: 

Staff E-mail Room Telephone 

Dr Jonathan Ziveyi j.ziveyi@unsw.edu.au Quad 2067 9385 8006 

He is responsible for course administration, final assessment of the course and 
responsible for the lectures and related teaching and learning. His consultation times are 
on Wednesdays, 11am to 12:30pm until the 1st of June 2012. Additional exam 
preparation consultation times in the week starting 4th of June 2012 will be advertised 
later. 
 
The Tutors for the course are: 

Staff E-mail Consultation 

   

They are responsible for running the tutorials as well as marking the quiz and the 
assignment. They will hold consultations for the assignment, quiz and final exam in Quad 
2082A (02 9385 8005) at dates to be advised. All tutors are available to all students, so 
please do not hesitate to visit them at your most convenient time. 
 
Who should you contact? 

 Questions about the lectures or tutorial questions: apart from the course forums, firstly 
Tutors, secondly Jonathan (during  tutorials, consultation times or by e-mail); 

 Administrative enquiries about the course: Jonathan, during his consultation times or 
by e-mail; 

 Enquiries about undergraduate or postgraduate coursework programs in Actuarial 
Studies should be directed to the Director, Actuarial programs (Dr Bernard Wong, 
bernard.wong@unsw.edu.au)  

 Enrolment: ASB Student Centre 
 



ACTL2001/ ACTL5102 – Financial Mathematics   2

2.  COURSE DETAILS 

2.1 TEACHING TIMES AND LOCATIONS 

This Course consists of: 

 Weekly 2 hour lectures (weeks 1 to 12) – see below; 
 Weekly 1 hour tutorials (weeks 2 to 13) – see below; 
 Self-study video recordings available on the course Blackboard website; 
 Video recordings of advanced exercises available on the course Blackboard 

website. 

Lectures 
Lectures will be held on Tuesdays from 2pm to 4pm in the Science Theatre from week 
1 to week 12. 
Timetables and locations are correct at time of printing. A full timetable of lectures and 
topics is provided later in this Course study guide. Any alterations to the lecture times or 
locations will be advised in lectures and via the Course Blackboard website. 
 
Tutorials 
Tutorials will be held from week 2 to week 13. They will cover topics covered in the 
previous week’s lecture. A maximum of 7 tutorials classes are planned for the course. 
Scheduled Tutorial Session times and locations are as follows:  
 
Section Day Time Venue Tutor 
M11A Monday 11am – 12pm ASB105 TBA 
M12A Monday 12pm – 1pm ASB105 TBA 
T16A Tuesday 4pm – 5pm Quad G031 Jonathan Ziveyi 
W13A Wednesday 1pm – 2pm ASB105 TBA 
W14A Wednesday 2pm – 3pm ASB105 TBA 
H09A Thursday 9am – 10am ASB115 TBA 
H10A Thursday 10am – 11am ASB115 TBA 
H11A Thursday 11am – 12pm ASB115 TBA 
 
  
Students must attend the tutorial for which they are enrolled. Attendance will be recorded 
and counts towards meeting the requirements to pass the course. If you wish to change 
your tutorial then you must lodge an application to change your tutorial time with the 
Actuarial Studies Administration Officer. 
 
In tutorials, we will implement interactive learning where participation is highly 
encouraged. To get the most out of the tutorials, students should cover the modules’ 
contents and complete assigned homework problems in advance of the tutorial. 
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2.2 UNITS OF CREDIT 

6 UOC 
 
2.3 SUMMARY OF COURSE 

This course develops the financial mathematics required for the analysis of financial and 
insurance transactions. Topics covered include: mathematics of compound interest; 
valuation of cash flows of simple insurance contracts; analysis and valuation of annuities, 
bonds, loans and other securities; yield curves and immunisation; introduction to 
stochastic interest rate models and actuarial applications. 
 
2.4 COURSE AIMS AND RELATIONSHIP TO OTHER COURSES 

At the end of the course students should be able to: 

A. Explain how to evaluate, and assign a single value to a series of contingent cash 
flows under different assumption on the time value of money (interest); 

B. Understand and assess the principles underlying the evaluation of the main 
securities that are available in the financial markets; 

C. Demonstrate their ability to apply the technical skills related to the course in a 
practical context. 

 
This course covers financial mathematics at an introductory level. The assumed 
knowledge of the course is a good understanding of mathematics as covered in a full 
year undergraduate program in Calculus and Linear Algebra. The main mathematical 
topics are covered in a series of lectures by Randell Heyman that are available on 
Blackboard on the ACTL students common website (section “Back to Basics: Basic 
Mathematical Tools for Actuarial Students”). Students should review these lectures at the 
very latest by the end of the first week. 
 
ACTL2001/5102 Financial Mathematics builds on the basic concepts of financial 
mathematics. Parts of the course will apply some of the concepts covered in 
ACTL2002/5101 Probability and Statistics for Actuaries. More advanced models are 
covered in Session 2 in ACTL2003/5103 Stochastic Models for Actuarial Applications. 
The course is necessary knowledge for the more advanced coverage in ACTL3004/5104 
Financial Economics for Insurance and Superannuation and is an introduction to the 
more extensive coverage in ACTL3002/5105 Life Insurance and Superannuation Models. 
 
Furthermore, students should be able to use a word processing package (such as 
WORD) and a spreadsheet (such as EXCEL). Knowledge of and computational software 
(such as R, MATLAB, or MAPLE) is an added advantage but not essential. 
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2.5 STUDENT LEARNING OUTCOMES 

The aims of Section 2.4 (A to C) have been unpacked in the following learning outcomes. 
At the end of the course students should be able to: 

A1. Understand the concept of time value of money; 
A2. Explain and compare different types of interest: simple vs compound interest, 

discount interest, nominal vs effective interest rates, rate vs force of interest, real 
vs money interest rates, the term structure of interest, as well as simple stochastic 
interest models; 

A3. Understand the relation between a present value, a set of cash flows and interest, 
as well as understand the interest rate risk (duration, immunisation); 

A4. Explain how to modify a simple valuation problem by taking into account tax and 
transaction costs; 

A5. Assess financial calculations for reasonableness and criticise their assumptions; 
B1. Describe, compare and value the following securities: bonds, shares, loans, 

forwards and futures contracts, options, annuities and life insurance contracts; 
B2. Describe the basic market conventions in the securities and money markets for 

the instruments introduced during the course; 
B3. Develop formulae for the expected value and variance of the present values of 

simple insurance and annuity contracts, assuming constant deterministic interest; 
C1. Integrate financial valuation concepts to practical situations such as in investment 

project appraisals or in financial markets; 
C2. Explain difficult concepts in simple terms and in an effective way, both in oral and 

written forms; 
 
These Learning Outcomes relate to the ASB Graduate Attributes in the following way: 

Course Learning 
Outcomes 

ASB Graduate Attributes 

All 1. Critical thinking and problem solving 

C2 2. Communication 

None 3. Teamwork and leadership 

None 4. Social, ethical and global perspectives 

A5, C1 5. In-depth engagement with relevant disciplinary knowledge 

C (All)  6. Professional skills 

More information on the ASB Graduate Attributes and how they align with the UNSW 
Graduate Attributes (2011) is available on the ASB website (Learning and Teaching 
>Graduate Attributes). 
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The course covers the syllabus of the Institute of Actuaries CT1 Financial Mathematics 
examination. The course’s Learning Outcomes relate to the aims of Institute of Actuaries 
aims in the following way: 

Course Learning Outcomes Institute of Actuaries aims 

A1 CT1: 2 

A2 CT1: 3, 4, 13, 14 

A3 Not included in The Institute Aims 

A4 CT1: 1, 5, 6, 7, 8, 11 

A5 CT1: 11 

B1 (CT2: v.3) 

B2 CT1: 10, 12 

B3 (CT5: introduction) 

C1 (CT2: x.1) 

C2 Not included in The Institute Aims 

 
3. LEARNING AND TEACHING ACTIVITIES 

3.1  APPROACH TO LEARNING AND TEACHING IN THE COURSE 

The approach adopted in this course is one of assisted self-study—while reading this 
subsection, please refer to the schedule given in Section 11. 
 
Course materials are organised in 6 modules. They consist of: 

 Prescribed books (and recommended books for additional support) 
 Topic video lectures available on the course website 
 Exercises with solutions 
 All past quizzes and exams for advanced exercises (with solutions) 
 Videos of the solutions of selected past quizzes and exams questions 

 
Given the substantial amount of course on-line support, lectures will focus on providing 
the intuition and the big picture rather than repeating the details that are available on the 
videos. Students should have read the prescribed books, watched the videos and 
attempted the tutorial exercises prior to the lectures. An ideal lecture would be one 
consisting essentially of answers to the students’ questions. Students are encouraged to 
prepare questions and communicate them to the lecturer in advance on the course 
website’s forums (although this is not required). 

Tutorials are for students to ask questions on aspects of the course that need further 
clarification and to interact with other students in the course. Students need to attempt 
the tutorial exercises prior to the tutorial classes and identify problems that require closer 
review during tutorials. They are an opportunity to learn from other students and to 
develop team skills by working on problems with other students. 
 
 



ACTL2001/ ACTL5102 – Financial Mathematics   6

3.2 LEARNING ACTIVITIES AND TEACHING STRATEGIES 

It is expected the students will take a pro-active approach to learning. The course is 
organised in the learning activities given in the following table. The Course Aims (A-C) 
and ASB Graduate Attributes (1-6) students should develop are also indicated. 

Activity A B C 1 2 3 4 5 6 

Self-study (readings, videos, exercises) X X X X    X X 

Lectures X X X X X   X X 

Tutorials X X  X  X   X 

Optional readings X X  X    X X 

Optional exercises X X  X    X X 

The aims A and B are developed during all activities. The broader aim C is developed in 
the assignment. By nature, the actuarial program develops problem-solving and 
professional skills (ASB Graduate Attributes 1 and 6), and all activities contribute to that 
development. 
 
A detailed mapping of the tutorial exercises to the modules’ contents is provided on the 
course website. Exercises are organised in an increasing level of difficulty and it is 
recommended to complete all the exercises of a subsection before attempting the 
exercises of the following subsection. 

It is expected that you will spend at least ten hours per week studying this course. In 
periods where you need to complete assignments or prepare for examinations, the 
workload may be greater. Over-commitment (to extra-curricular activities) has been a 
cause of failure for many students. You should take the required workload into account 
when planning how to balance study with employment and other activities. In the past, 
students have found the amount of contents particularly challenging. Don’t allow 
yourself to fall behind the schedule! 
 
3.3 FORMATIVE SELF-ASSESSMENT 

After 1/3 and 2/3 of the course, students are encouraged to perform a self-assessment of 
their learning in order to provide feed-back on how they are doing. To that effect, the 
2011 assessments with solutions and marking guide have been put on a special section 
of the website (Activities / 2011 Q+FE). 
 
It is suggested that students should not attempt the 2011 quiz and final exam before 
recommended in the course schedule. Students should prepare themselves for these 
exams as they would if these were real exams at the university, and then attempt them in 
real exam conditions. That is, they should allow themselves only 60 minutes for the quiz 
and 120 minutes for the final exam. They should use an unannotated copy of the formula 
book as unique reference.  
 
4. ASSESSMENT 

4.1 FORMAL REQUIREMENTS 

In order to pass the course students must complete and submit all components of 
assessment at or before the due times. Late assessment submissions will not be 
marked. It is important that students be punctual and reliable when submitting 
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assessment. This is an important workplace requirement and students need to ensure 
they meet deadlines.  
 
Your regular and punctual attendance at lectures and tutorials is expected in this course. 
University regulations indicate that if students attend less than eighty per cent of 
scheduled classes they may be refused final assessment. 
 
In order to pass the course students must perform satisfactorily in all course assessment 
components. Students who have an overall performance at the Credit level (65% and 
above) are eligible for exemption of the Institute of Actuaries CT1 examination. 
 
INSTITUTE OF ACTUARIES OF AUSTRALIA  
The Institute of Actuaries of Australia (IAAust) allows students to become IAAust 
University Subscribers free of charge. Full time undergraduates studying at an Institute 
accredited university who are members of a university student actuarial society are 
eligible. To sign up, go to 
http://www.actuaries.asn.au/Membership/MembershipoftheInstitute/Subscriber.aspx   
THE UNIVERSITY SUBSCRIBER OFFER IS NOT A MEMBERSHIP OF THE IAAUST BUT A 

SUBSCRIPTION TO RECEIVE INFORMATION ON CAREER OPPORTUNITIES, INVITATIONS TO 

SELECTED IAAUST EVENTS AND ONLINE PUBLICATIONS. YOU MIGHT ALSO CONSIDER JOINING 

THE IAAUST – THERE ARE ADVANTAGES IN DOING SO WHILE A FULL-TIME STUDENT. FOR 

MEMBERSHIP INFORMATION, GO TO 

HTTP://WWW.ACTUARIES.ASN.AU/MEMBERSHIP/MEMBERSHIPOFTHEINSTITUTE.ASPX   
 
 
4.2 ASSESSMENT DETAILS 

Assessment of your performance in the course will be done through a number of tasks, 
whose list you will find in the following table with relevant details. 
 

Assessment 
Task 

Weight LO1 ASB GA2 Length Due Date 

Mid-term exam 15% 
Module 1-2: 
A1, A2, A3 

1, 2, 5, 6 60 mins 
04/04/2012, 
2pm-3pm 

Assignment 25% mainly C 
1, 2, 4, 5, 
6 

N/a 
18/05/2012, 
5pm sharp 

Final examination 60% A, B and C 1, 2, 5, 6 2 hours TBA 

 
Mid-term exam 
There will be one written answer mid-term exam in weeks 6 of 60 minutes duration. The 
mid-term exam will take place on Tuesday the 3th April 2011, from 2pm to 3pm. Its 
venue will be advertised later. The mid-term exam will be closed book. Students will only 
be allowed to bring the text "Formulae and Tables for Actuarial Examinations". 
 
Normal examination rules apply to the conduct of mid-term exams. Calculators will be 
allowed in the mid-term and final examination but a clear indication of all of the steps 
involved in your calculations must be shown. The University will not supply calculators to 
students for use in examinations where the provision of calculators has not been 

                                                 
1 Course Learning Outcome that is assessed 
2 ASB Graduate Attribute that is assessed 
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requested by the course examiner. It is the student’s responsibility to be familiar with the 
rules governing the conduct of examinations.  
 
The course exams require written responses, with students earning marks for correct 
mathematical working as well as part marks for incorrect responses with correct method 
and reasoning. They test not only their knowledge of the material, but also the depth of 
their understanding of it. They assist in the development of ASB Graduate Attributes 1, 5 
and 6. 
 
Assignment 
The practical application of the course concepts based on actual financial problems is an 
important graduate attribute that employers require and this course aims to provide at 
least some introductory exposure to this. Writing skills for technical material are also 
important.  
 
There will be one major Assignment for this course involving the practical application of 
course concepts to financial problems. This will provide students with an opportunity to 
develop writing skills of different types. 
 
The assignment offers students the opportunity to engage in independent research, 
engage in critical analysis, self-reflection and problem solving, as well as to demonstrate 
their understanding of the concepts and perspectives that are central to actuarial studies. 
A solid attempt at the assignment will contribute towards developing ASB Graduate 
Attributes 1, 2, 4, 5 and 6. 
 
Full information about the major assignment will be released early in the session. 
 
Final Examination 
The final examination will assess students’ understanding of the concepts covered in the 
course and their ability to apply them to financial market problems. A deeper grasp of 
materials is expected from students at the final exam level than at the tutorial level. 
Preparation for the final exam contributes to developing ASB Graduate Attributes 1, 2, 5 
and 6. 
 
The final examination will be a two hour written paper. The final examination will be 
closed book. Students will only be allowed to bring the text "Formulae and Tables for 
Actuarial Examinations" into the exam. This must not be annotated. 
 
4.3 QUALITY ASSURANCE 

The ASB is actively monitoring student learning and quality of the student experience in 
all its programs. A random selection of completed assessment tasks may be used for 
quality assurance, such as to determine the extent to which program learning goals are 
being achieved. The information is required for accreditation purposes, and aggregated 
findings will be used to inform changes aimed at improving the quality of ASB programs. 
All material used for such processes will be treated as confidential and will not be related 
to course grades 
 
5. COURSE RESOURCES 

Textbooks 
The required textbooks for the course are: 

 Broverman, S.A. (2010), Mathematics of Investment and Credit, 5th Edition, 
ACTEX Publications. [A solutions manual is available for purchase. The 5th 
Edition is largely similar to the 4th Edition, so it is possible to learn with the 
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4th Edition as well; the references at the end of this course outline are valid for 
both editions. However, the 3rd and 2nd Editions are not recommended.] 

 Sherris, M. (1996), Money and Capital Markets, Pricing, Yields and Analysis, 2nd 
Edition, Allen & Unwin. 

 Zuur, A. F., Ieno, E. N., Maesters, E. (2009), A Beginner’s Guide to R, Springer 
[This book is a very good reference for the statistical software R. An online 
version is available through the UNSW Library, and it may thus not be necessary 
to purchase a paper copy] 

 
Additional (optional) readings are: 

 The Actuarial Education Company, Course CT1 Study Guide. [A subset of the 
course, which has the advantage of showing exactly what the Institute of 
Actuaries expects from students at CT1 exam, should you need to take the exam 
later] 

 Daniel, J. W. and Vaaler, L. J. F. (2007), Mathematical Interest Theory, Pearson, 
Prentice Hall. [A book similar to Broverman’s, useful as a second reference if a 
second, different explanation is necessary. It also has the advantage of 
discussing the use of modern calculators and explaining how to use them] 

 Boyle, P.P., Cox, S.H., Dufresne, D., Gerber, H.U., Mueller, H.H., Pedersen, 
H.W., Pliska, S.R., Sherris, M., Shiu, E.S., Tan, K.S. (2001) Financial Economics: 
With Applications to Investments, Insurance and Pensions, Harry H. Panjer Ed., 
The Actuarial Foundation, Schaumburg, Illinois. [An advanced textbook, too 
advanced for the level of the course. However, chapter 3, a required reading, is 
available for download from the library in the MyCourse page of the course. 
Useful as an optional reading for the learning outcomes B1 and B2 (see website)] 

 Gerber, H.U. (1997), Life Insurance Mathematics, Springer-Verlag, 3rd Edition. 
[The absolute classic in Life Insurance Mathematics. Useful as an extremely 
concise optional reading for the learning outcomes A1, A2, A3, B1 and B3. It was 
a required textbook for ACTL3002 in 2011; a new edition is not likely to appear in 
a near future] 

 Bowers, N.L. Gerber, H.U., Hickman, J.C., Jones, D.A. and Nesbitt, C.J. (1997), 
Actuarial Mathematics, Society of Actuaries, 2nd Edition [Another classic, useful 
as a reference for the learning outcomes A3 and B3. It was a required textbook 
for ACTL3002 in 2011; a new edition is not likely to appear in a near future] 

 
All these books are available from the library, some of them with copies in the reserve. 
Should the quantity available be insufficient, please inform the course coordinator, who 
will forward this information to the library. 
 
Formulae & Tables 
Students will only be allowed to bring into the examinations for the Actuarial courses in 
the BCom the text "Formulae and Tables for Actuarial Examinations". This text must not 
be annotated. All students in the actuarial courses should purchase a copy of this text if 
they wish to use this in the final examinations for this course. The text is available from 
the UNSW Bookshop, the UK Institute of Actuaries or from ActEd Australia. Visit the 
ActEd website at http://www.acted.com.au. 
 
Course website 
The course Blackboard website is available from the UNSW TELT platform: 
http://elearning.unsw.edu.au/ 
To access the Blackboard online support site for students, follow the links from that 
website to UNSW Blackboard Support/Support for Students. Additional technical support 
can be obtained from itservicecentre@unsw.edu.au (02 9385 1333). 
 



ACTL2001/ ACTL5102 – Financial Mathematics   10

All course contents will be available from the course website. It is essential that you 
visit the site regularly to see any notices posted there by the course coordinator, 
as it will be assumed that they are known to you within a reasonable time. 
 
6. COURSE EVALUATION AND DEVELOPMENT 

Each course in actuarial studies at UNSW is reviewed each session by the course co-
ordinator using student evaluative feedback from UNSW's Course and Teaching 
Evaluation and Improvement (CATEI) Process. Student feedback is taken seriously, and 
continual improvements are made to the course based on such feedback. Significant 
changes to the course are communicated to students taking the course. Your input into 
improving future offerings of the course is highly valued. 
 
Last year, the structure of the course and its learning and teaching strategy was changed 
radically. The main rationale for this change was the exceptional success of the lecture 
video recordings that were provided to the students in 2009, as well as the salient need 
for additional coverage of exercises during contact hours. 
 
In 2011, the following additional developments were effected: 

 Video recordings of a selection of past quizzes and exams problems for each 
module; 

 The organisation of formative self-assessments throughout the session; 
 Corrections of typos in the exercises and improvement of the solutions; 
 A higher weight for the assignment in the final grade. 

 
We repeat that we take students’ feedback extremely seriously and we count on 
your cooperation when seeking feedback that will help us identify the strengths 
and weaknesses of the course contents and learning and teaching strategies. We 
guarantee that the process is entirely anonymous and that your feed back will not 
have any impact on your final results. 
 
7. KEY DATES AND STUDENT RESPONSIBILITIES SEMESTER 1, 2012 

It is your responsibility to ensure that: 
 
 You are recorded by the University as being correctly enrolled in all your courses.   

 You have successfully completed all prerequisite courses. Any work done in courses 
for which prerequisites have not been fulfilled will be disregarded (unless an 
exemption has been granted), and no credit given or grade awarded. 

 You abide by key dates:                                                                                                        

Monday 27 February is the first day of Semester 1 lectures.  
Sunday 4 March is the last day you can enrol in Semester 1 courses.   
Sunday 4 March is the due date for Semester 1 fees. 
Saturday 31 March is the last day for students to discontinue without financial 
penalty (and the last date to finalise arrangements for FEE-HELP).     
Sunday 22 April is the last day to discontinue without academic penalty. 

 
 You organise your affairs to take account of examination and other assessment dates 

where these are known. Be aware that your final examination may fall at any time 
during the semester’s examination period. The scheduling of examinations is 
controlled by the University administration. No early examinations are possible. The 
examination period for Semester 1, 2012, falls between Friday 8 June and Monday 
25 June (provisional dates subject to change). 
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 When the provisional examination timetable is released, ensure that you have no 

clashes or unreasonable difficulty in attending the scheduled examinations. The final 
examination timetable for Semester 1 is released in May (date TBA).   

 
A full list of UNSW Key Dates is located at: 
https://my.unsw.edu.au/student/resources/KeyDates.html 
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8. COURSE SCHEDULE 

Time Topic 

Week 1, 28 February 2012 Module 1 

Week 2, 6 March 2012 Module 1 

Week 3, 13 March 2012 Module 1 

Week 4, 20 March 2012 Module 2 

Week 4 (any time) Self-assessment with Quiz, 2011 

Week 5, 27 March 2012 Module 3 

Week 6, 3 April 2012 Module 3 

4 April 2012, 2pm-3pm Mid-term Exam (Modules 1-2) 

University Recess (or week 9)  

Week 7, 17 April 2012 Module 4 

Week 8, 24 April 2012 Module 4 

Week 9, 1 May 2012 Module 5 

Week 10, 8 May 2012 Module 5 

Week 11, 15 May 2012 Module 6 

18 May 2012, 5pm sharp Assignment due  

Week 12, 22 May 2012 Module 6 

Week 13 - Tutorials Only 

Week 13 / Study period Self-assessment with Final Exam, 2011 

 
This timetable may be altered. Students will be advised of any changes in lectures and 
via the course web site.  
 
Detailed information about the modules’ contents and their associated readings is 
given in the following pages. Note that all topics have been mapped to the Institute of 
Actuaries CT1 Exam 2011 Syllabus. Only the readings Broverman (5th Edition) and 
Sherris are prescribed. The other three references are optional and provide further 
support if needed (see Section 6). 
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Module LO Topics IAAust CT1 Broverman (5) Sherris Fin Econ LIM Actuarial Mathematics

1 - Time Value of Money and Valuation of Cash Flows 1-2
A3 Cash Flow Models -

Introduction 1.1 1.0
Describe situation using a model 1.2 1.0
Concept of valuing at a particular point in time 1.1, 9.1 1.2

A1 A mathematical Model of Interest 2.4 1.1.5
A2 Simple and Compound Interest

Simple interest 2.1 1.1.3-1.1.4 p. 1-10 App. B
Compound interest 2.1, 9.1 1.1.2 p. 27-30 1.2

A2 Discount Interest 2.3, 3.1 1.5.2 p. 8-9 1.5
A2 Nominal Interest - - p. 30-32 -

Nominal interest rates 3.2, 3.3 1.4 p. 30-32 1.3
Nominal discount rates 3.2, 3.3 1.5 p. 30-32 1.5

A2 Force of Interest 3.2, 3.4 1.6 1.4-1.5
A2 Real and Money Interest 4, 5.1 1.7
A3, B1 Relation between Cash Flow, Interest and Present Value

Equation of value (NPV = 0) 2.2, 7.1 1.3
Newton-Raphson method

A3, B3 Annuities: introduction
Description of annuities 1.2 2.1-2.3 p. 32-34 1.6-1.7
Notation 6.1-6.3 2.1-2.3 p. 32-34 1.6-1.7
Perpetuity 5.1-5.2, 6.1 2.1.2.4 1.6

A3, B1 Term annuities
Term annuity 5.1-5.2, 6.1 2.1.1-2.1.3 p. 32-34 1.7
Deferred annuity 5.1-5.2, 6.2 2.1.2.1
Payments more frequent than a year 5.1-5.2, 6.1-6.2 2.2.1-2.2.2 1.7

A3, B1 Non-Level Annuities - - -
Increasing annuity (AP) 5.1-5.2, 6.3 2.3.2.1 1.7
Increasing annuity (GP) 5.1-5.2, 11.5-11.6 2.3.1
Increasing annuity (p payments p.a.) 5.1-5.2, 6.3 1.7
Decreasing annuity 5.1-5.2, 6.3 2.3.2.2 1.7

A3, B1 Continuous annuities
Continuous annuity 5.1-5.2, 6.1 2.2.3
Increasing continuous annuity 5.1-5.2, 6.3
Continuously increasing continuous annuity 5.1-5.2, 6.3 2.3.2.3

A3 Relations and recursive formulas between annuities 6.1-6.3 2.5
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Module LO Topics IAAust CT2 Broverman (5) Sherris Fin Econ LIM Actuarial Mathematics
2 Valuation of Contingent Cash Flows - 2-4 3.1-3.2, 3.7, 4.1-4.3, 5.1-5.3

B3 Survival Analysis - - -
Survival probabilities, force of mortality, etc. 2.1-2.2 3.2
Analytical distributions of T(x) 2.3 3.7
Discrete time (curtate lifetime) 2.4 3.2.3

B3 Life Insurance and Annuities - - -
Whole life insurance 1.1, 7.2 3.2.1 4.3
Term life insurance 1.1, 7.2 3.2.1 4.3
Continuous whole life insurance 1.1, 7.2 3.3 4.2
Pure endowment 1.1, 7.2 3.2.2 4.3
Endowment 1.1, 7.2 3.2.3 4.3
Whole life annuity 1.1, 7.2 4.2 5.3
Term life annuity 1.1, 7.2 4.2 5.3
Relations and recursive formulas 4.6 3.2, 4.2-4.3, 5.3

3 Modelling Loans and Repayments - 3-5
Loan Repayments (I) - -

A3 Recursive approach 1.2, 7.1, 8.1 3.1.1
B1, C3 Loan schedule 8.2 3.1.2, 3.2
B1 Flat rate of interest 8.1
B1 Principal outstanding 8.2 3.1.3-3.1.4 1.8
C3 Spreadsheet modelling 8.2

Loan Repayments (II) - -
A3 Sinking funds 3.3
A4 Allowing for costs and taxation 11.7-11.8 p. 22-26

Fixed Interest Securities (Investments) - -
B1 Definitions and notation 1.2, 10 4.0-4.1, 8.4 p. 11-14, 32-39 1.3-1.4
B1 Pricing 7.1, 7.3, 11.1 4.0-4.1 p. 11-14, 32-39 1.3-1.4
A4 Allowing for costs and taxation 11.7-11.8 p. 58-73
B1 Redemption date 11.2-11.3 4.3.1
B1 Indexed bonds 11.5-11.6 p. 40-43
A2 Yield rates and reinvestment rates 9.2, 11.3 2.4.1, 5.1 p. 45-55 1.9
A2 Reinvestment rates (MIRR) 2.4.1, 2.2.5, 5.1
A2 Multiple solutions to IRR 5.1.2 1.9
B1 Shares 10, 11.4
B1 Property 10, 11.4
C1 Project Appraisal Techniques - -

Net present value 9.1 5.1.3
Payback and discounted payback 9.4 5.1.4.2
Internal rate of return 9.2 5.1.1
Modified IRR 5.1.4.3
Time/money weighted rate of return 9.5 5.2
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Module LO Topics IAAust CT1 Broverman (5) Sherris Fin Econ LIM Actuarial Mathematics
4 Interest Rate Risk - 6-7

A2 Term Structure of Interest Rates 13 - - 21.5-21.5.1
Theories of term structure 13.1
Spot rates 13.2, 13.3 6.1-6.2 p. 95-103 1.6 21.5-21.5.1
Forward rates 13.3 6.3 p. 95-103 1.6 21.5-21.5.1

A2, A3 Price Sensitivity - - - - *21.1
Duration 13.4-13.5 7.1 p. 74-88, 126-129 3.5
Convexity 13.4-13.5 7.2 p. 74-88, 126-129 3.5
Numerical approximation (Taylor series) p. 74-88, 126-129 3.5
Fisher-Weil

A2, A3 Immunisation - - - - *21.6.1
Motivation and discussion 13.6 7.2 p. 89-94 3.3-3.4
Immunisation 13.6 7.2 p. 89-94 3.3-3.4
Barbell strategy

5 Derivatives - 9
B1, B2 Introduction

No-arbitrage pricing 12.1
Introduction to derivatives 10, 12.3 9.0 2.1

B1, B2 Forwards and Futures 10, 12.2, 12.4 9.1 p. 103-126, 129-137 2.2-2.3
B1, B2 Swaps - - - -

Interest swaps 10 6.4.3 p. 140-148 2.5.1-2.5.2
Foreign exchange swaps 10 p. 137-139
Cross currency swaps 10 9.1.10 p. 149-150 2.5.3

B1, B2 Options - - - -
Definitions 10 9.2 p. 151-154 2.4.0-2.4.1
Put-Call parity 9.3.3 p. 177 2.4.2
Pricing (Binomial model) 9.3.5 p. 155-174 2.4.3
Hedging strategies 9.3.1, 9.3.4

6 Stochastic Returns -
A2 Introduction to stochastic returns - *21.1.1

Deterministic vs stochastic 14.1
Discrete vs continuous
Stochastic processes

A2, A3 IID Returns - *21.3
Specification 14.2-14.3
Distribution of accumulated value 14.2-14.3, 14.5

A2, A3 Lognormal Returns - *21.3
Specification 14.4
Distribution of accumulated value 14.4-14.5

A2, A3 Further Concepts -
Accumulation of annuities (uses recursive formulas)
Mean Reverting Model for Returns *21.4
Binomial Model for Returns p. 186-193

* Only briefly covers the corresponding material/concepts in our course  


