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Section Concerning the Student

1. Course Code: MATHS 373 yiell 3ey .1
2. Course Title Introduction to Actuarial Mathematics Dydell puol 2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: B.Sc. in Actuarial Science :‘_,QASSH bl 5
6. Course Credits: 3-0-3 Buciaall Oleludl sue .6
bW ldg 5,80l Sgiuns .7

7. Course NQF Level 8 eSlngoll 2oyl
8. Notional Hours: 133 AV el sue .8
. Jyiel Busias)l Cleldldue .9

5 13 v

9. NQF Credits eSMbgall gl U3 iy
10. Prerequisite: MATHS 371 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11

12. General Mode of Teaching 1
2485 Tranditional odatlly edaild alall Jaoidl

S e S randitiona olaidly edaild o 12
13. Course Coordinator: TBA Ushedl Guie .13
14. course Instructor: TBA Uyl puyde .14
15. Office Hours and Location: TBA g9 duiSe)l wlsldl .15
16. Instructor’s Email: TBA 1)l pued 39ASIYI Al 16
17. Academic Year: Click or tap here to enter text. 1Y Ll 17
18. semester: JoVI Jsadll First Semester (bl Jiadll .18
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19. Textbook(s): 1 shel) dewlydl LS .19

B Book1:

”Derivatives Markets”, Third Edition, Robert L. McDonald, 2014, ISBN 13: 978-1-292-02125-6 Chapters 1 (1.1-1.2),

2,9,10,12 and 13 Only
B Book 2:

Actuarial Mathematics for Life Contingent Risks, Third Edition, Dickson, C.M.D., Hardy, M.R., Waters, H.R. (2020),

Cambridge University Press ISBN: 978-1-108-47808-3. Exercises are considered part of the required readings.
= Chapters 1 -2, Excluding 1.12, 2.7
= Student should also exclude information on De Moivre’s Law on Page 42.

B Book3:

Loss Models: From Data to Decisions, (Fifth Edition), 2019, by Klugman, S.A., Panjer, H.H. and Willmot, G.E., Wiley,

ISBN: 978-1-119-52378-9 Chapters 3, 5 and 6 Only

20. References: 2=l 20

B The Mathematics of Financial Derivatives: A Student Introduction, Wilmott, Howison, Dewynne, 1995,
ISBN: 9780521497893
B J.C. Hull: Options, Futures and Derivatives, Prentice Hall, 6th edition, 2006. IBSN:978-013149908

21. other learning resources used “ily93 cdilin ) ¢ 39 ASIYI @dall 1 JUe ) §y3T yoUas
(e.g. e-Learning, field visits, periodicals, software, etc.): (e B € 5 9aneS ol

.21

B University Platforms (Blackboard & Microsoft Teams)
B Research Databases
B University Library

22. Course Description (as published in the College AU Jds § 299 Los ) ppitedl Caro i .22
Catalogue):
Option pricing fundamentals; Key characteristics of life insurance policy, long-term health coverage, pension, and
survival models; Market Risk Measures; Basic actuarial quantities for some loss distributions.
23. Course Intended Learning Outcomes (CILOs) ) yiell pladl Olrye .23
(3 to 5 CILOs): H(deodas Oy 5 () 3)
1. Analyze the Binomial Option Pricing Model and the Black Scholes Formula
2. Describe the key characteristics of life insurance, long-term health coverage and pension
3. Explain key concept of survival models for discrete and continuous models
4. Construct new distributions from continuous loss models
5. Formulate basic actuarial quantities for some loss distributions
24. Course Assessment Percentages (As per Regulations of | Ulxiedly duhull sl Cousws) Dghall Ly eogiidl colld .24
Study and Examination at the University of Bahrain): oyl dnol> §
ASSIGNMENTS 20%
TEST#1 20%
TEST#2 20%
EXAM 40%
Total 100%
% There should be at least two assighments per semester so that each won’t exceed 10% of the total course grade.
25. Description of Topics Covered: Lol pay (@) Olegadgall Caoy .25
Topic Title L,
fe.g. chapter?experiment title) Dem‘on
goesal §

Book 1: Option Pricing Fundamentals

the binomial and Black-Scholes models

Valuation of simple options using risk neutral expected present values, under

Book 2: Introduction to life insurance and

survival models individual lives

Key concepts of parametric and non-parametric mortality models for

Book 3: Introduction to short-term actuarial Key concepts of short-term actuarial methods and loss distributions

method, severity, and frequency distributions
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26. Weekly Schedule

:‘fﬁu‘)" Joddl .26

Week
2t

Date
'&3_)\1"

Topics Covered

Ao 9 y2all aud)gall

CILOs
Ol ySeall
il W|
(CILOs)

Teaching/Assessment
Mode and Method
daoig duomgin
m&.ﬂl/w)..\zﬂ

01

Book 1-Ch. 1: Introduction to Derivatives:

1.1 Whatis a Derivative?

1.4 The Use of Derivatives

Book 1-Ch. 2: An Introduction to Forwards and Options
2.1 Forwards Contracts

2.2 Call Options

2.3 Put Options

02

Book 1-Ch. 9: Parity and Other Option Relationships
9.1 Put-Call Parity

03

Book 1-Ch. 10: Binominal Option Pricing: Basic Concepts
10.1 A One-Period Binominal Tree

10.2 Constructing a Binominal Tree

10.3 Two or More Binominal Periods

10.4 Put Options

Book 1-Ch. 12: The Black-Scholes Formula

12.1 Introduction

12.2 Applying the formula to other Assets: Cross-currency Option
Book 1-Ch. 13: Market Making and Delta-Hedging

13.3 Delta-Hedging

13.4 The Mathematics of Delta-Hedging (Read Only)

04

Book 2-Ch. 1: Introduction to life and long-term health insurance:

1.1 Background

1.2 Traditional life insurance contracts

1.3 Modern insurance contracts

Marketing, pricing, and issuing life insurance.

05

Book 2-Ch. 1: Introduction to life and long-term health insurance:

1.4 Life annuities

1.5 Long-term coverages in health insurance
1.6 Mutual and proprietary insurers

1.7 Other life contingent contracts

Pensions

06

Book 2-Ch. 2: Survival models:

2.2 The future lifetime random variable
2.3 The force of mortality

2.4 Actuarial notation

07

Book 2-Ch. 2: Survival models:
2.5 Mean and standard deviation of Ty
2.6 Curtate future lifetime

08

Book 3-Ch. 3: Basic Distributional Quantities

3.1 Moments

3.2 Percentiles

3.4 Tails of Distributions

3.4.1 Classification Based on Moments

3.4.2 Comparison Based on Limiting Tail Behavior

09

3.4.3 Classification Based on the Hazard Rate Function
3.4.4 Classification Based on the Mean Excess Loss Function
3.4.5 Equilibrium Distributions and Tail Behavior

10

3.5 Measures of Risk

3.5.1 Introduction

3.5.2 Risk Measures and Coherence
3.5.3 Value at Risk

3.5.4 Tail Value at Risk

Traditional Teaching
G ()5

3
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Book 3-Ch. 5: Continuous Models

11 5.2 Creating New Distributions 4
5.2.1 Multiplication by a Constant

12 5.2.2 Raising to a Power 5
5.2.3 Exponentiation
5.2.4 Mixing

=2 5.2.5 Frailty Models >
5.2.6 Splicing

14 Book 3-Ch. 6: Discrete Distribution 5
6.5 The (a, b, 0) Class

15 Book 3-Ch. 6: Discrete Distribution 5
6.6 Truncation and modification at Zero

27. Academic Integrity Statement:

1du08Y dalil o .27

Students are to observe the highest level of honesty and academic ethics in
pursuit of their academic goals as per UOB Regulations of Student Conduct
and Academic Integrity, Anti-plagiarism Policies, and Students’ Rights and

OMall (o 2895 Eom e8I ddenll (§ Olwlul Ol paie dalilly Gl yum
39 (B auaz (§ 3ISYIg BLYL o] duasdYI agdlunl Baii) @ guaw -

Responsibilities Handbook. The consequences for cheating, plagiarism,
unauthorized collaboration, and other forms of academic dishonesty can be
very serious and will be dealt with as per the aforementioned policies and
regulations.

Adlall Boi> (JJs J) BLoYL ¢yl dnsle Ay Lol alai¥ly sl oo
o Jolatl @i G oyl dnolons Buolsdl JosiYl Aol (§ sl WS cogilizlog
12,53 Bludl dalailly Olubud! dde (215 lo Can s dalill gl S

28. Attendance and Absence Regulations:

10balg Hgeazl pllas .28

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article
(33), of Regulations of Study and Examination at the University of Bahrain.

G oy ddaally duisall Olelul) elaiiall Hgunmll Al Ol oo a8l
oyl daol (§ lxindlg dwhylll plai e ¢(33) Bolel) B39 ¢yl
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar



