Financial Mathematics for Actuaries (Third Edition)
Contents

About the Authors

Preface to the Third Edition
Preface to the Second Edition
Lists of Mathematical Symbols

Chapter 1 Interest Accumulation and Time Value of Money
1.1 Accumulation Function and Amount Function
1.2 Simple and Compound Interest
1.3 Frequency of Compounding
1.4 Effective Rate of Interest
1.5 Rates of Discount
1.6 Force of Interest
1.7 Present and Future Values
1.8 Equation of Value
1.9 R Laboratory
1.10 Summary

Exercises

Chapter 2 Annuities
2.1 Annuity-Immediate
2.2 Annuity-Due
2.3 Perpetuity, Deferred Annuity and Annuity Values at Other Times
2.4 Annuities under Other Accumulation Methods
2.5 Payment Periods, Compounding Periods and Continuous Annuities
2.6 Varying Annuities
2.7 Term of Annuity
2.8 R Laboratory
2.9 Summary
Exercises

Chapter 3 Spot rates, Forward Rates and the Term Structure
3.1 Spot and Forward Rates of Interest
3.2 The Term Structure of Interest Rates
3.3 Present and Future Values Given the Term Structure
3.4 Accumulation Function and the Term Structure
3.5 Interest Rate Swaps
3.6 R Laboratory
3.7 Summary
Exercises

Chapter 4 Rates of Return
4.1 Internal Rate of Return
4.2 One-Period Rate of Return
4.3 Rate of Return over Multiple Periods
4.4 Portfolio Return
4.5 Capital Budgeting and Project Appraisal



4.6 R Laboratory
4.7 Summary
Exercises

Chapter 5 Loans and Costs of Borrowing
5.1 Loan Balance: Prospective and Retrospective Methods
5.2 Amortization
5.3 Sinking Fund
5.4 Varying Installments and Varying Interest Rates
5.5 Comparison of Borrowing Costs
5.6 Flat Rate Loan and Flat Rate Discount Loan
5.7 R Laboratory
5.8 Summary
Exercises

Chapter 6 Bonds and Bond Pricing
6.1 Basic Concepts
6.2 Bond Evaluation
6.3 Bond Amortization Schedule
6.4 Valuation between Coupon-Payment Dates
6.5 Callable Bonds
6.6 Bond Pricing under a General Term Structure
6.7 R Laboratory
6.8 Summary
Exercises

Chapter 7 Bond Yields and Term Structure
7.1 Some Simple Measures of Bond Yield
7.2 Yield to Maturity
7.3 Par Yield
7.4 Holding-Period Yield
7.5 Discretely Compounded Yield Curve
7.6 Continuously Compounded Yield Curve
7.7 Term Structure Models
7.8 R Laboratory
7.9 Summary

Exercises

Chapter 8 Bond Management
8.1 Macaulay Duration and Modified Duration
8.2 Duration for Price Correction
8.3 Convexity
8.4 Some Rules for Duration
8.5 Immunization Strategies
8.6 Some Shortcomings of Duration Matching
8.7 Duration under a Nonflat Term Structure
8.8 R Laboratory
8.9 Summary
Exercises



Chapter 9 Interest Rates and Financial Securities
9.1 Interest Rates Determination
9.2 Financial Securities
9.3 Inflation and Central Bank Policy
9.4 Macroeconomic Management
9.5 Rate of Interest in an Open Economy
9.6 Summary
Exercises

Chapter 10 Stochastic Interest Rates
10.1 Deterministic Scenarios of Interest Rates
10.2 Random-Scenario Model
10.3 Independent Lognormal Model
10.4 Autoregressive Model
10.5 Dynamic Term Structure Model
10.6 An Application: Guaranteed Investment Income
10.7 R Laboratory
10.8 Summary
Exercises

Appendix A Review of Mathematics and Statistics
A.1 Exponential Function
A.2 Logarithmic Function
A.3 Roots of a Quadratic Equation
A.4 Arithmetic Progression
A.5 Geometric Progression
A.6 Some Derivatives
A.7 Integration by Part
A.8 Taylor Series Expansion
A.9 Binomial Expansion
A.10 Expected Value and Variance of a Random Variable
A.11 Mean and Variance of Sum of Random Variables
A.12 Uniform Distribution
A.13 Normal Distribution
A.14 Lognormal Distribution

Appendix B Answers to Selected Exercises

Index



	Index

