COURSE NAME:!Mathematics 572
Interest Theory

PREREQUISITE: MATH 205 and MATH 206.

COURSE DESCRIPTION:
This is a preparatory course foociety of Actuaries Exam FMor CAS Exam 2.
Emphasis is given on Interest Theory.

About Exam FM:

Thiz two and & half hour multiple-choice examination is administered by SOACAS and is
identical to CAS Exam 2.

During 2008, Exam FM will begin to be administered by computer-based testing (CBT). Fleaze
check the “Compuier-Bazed Testing Rules and Procedures” section for additional details about
CEBT. Check the Updates section of the S04 Web Site for any changes o the sxam or
Syilabus.

The goal of the Financial Mathematics exam is to provide an understanding of the fundamental
conceptz of financial mathematics, and how thoze concepts are applisd in calculating present
and accumulated valuss for various streams of cash flows az a basis for future use o
reserving, valuation, pricing, assetfliability management, investment income, capital budgsting,
and valuing contingent cash ficws. The candidate will alzo be given an introduction to financial
instruments, including derivatives, and the concept of no-arbitrage as it relates to financial
mathematics.

The following leaming objectives are presented with the understanding that candidates are
gllowsd to use specified calculators on the exam. The education and sxamination of
candidates should reflect that fact. In paricular, such calculators eliminate the need for
candidates to leam and be examined on certain mathematical methods of aporoximation.

LEARNING OBJECTIVES

1. Candidates will know definitions of key terms of financial mathemafics: inflation; rates of
interest [2imple, compound (interest and dizcount), real, nominal, effective, dollar-weighted,
time-weaighted, spot, forward], term structure of interest rates; force of intersst (constant
and wvarying);, equivalent measures of interest vield rate; principal;, equsation of valus,
present valus;, future value, cumment value;, net present valus, accumulation function;
discount function; annuity ceriain (immediate and dug); perpetuity {immediate and due};
stockz {common and preferred); bonds (ncluding zero-coupon bonds);, other financial
instruments such as mutual funds, and guarantesd investment contracts.

specifically, candidates are expected to demonzirate the ability to:

a. Choose the term, given a definition.

k. Define a given term.

c. Determine an equation of value, given a valuation problem involving one or mors sets
of cash fliows at specified imes.



2. Candidates will understand key procedurss of financial mathematics: determining
equivalent measurez of interest; discounting, accumulating, determining vield rates;
eatimating the rate of retum on a fund,; and amortization.

Specificalty, candidates are expected o demonztrate the ability to:

a.
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Calculate the equivalent annual effective rate of interest or dizcount, given a nominal
annual rate and a frequency of interest conversion, discrete or continuous, ofther than
annual.

Calculate the equivalent effective rate of interest or discount per payment period given
a payment period different from the inferest conversion period.
Estimate the interest return on a fund.

Calculate the appropriate equivalent single value [prezent valus, net present value,
future {accumulated) value or combination), given a =et of cash flows (level or varying),

whers the caszh flows may occur as frequently or more frequently than interest or

discount i accrued, an appropnate term struciure of interest rates, the method of

crediting interest {e.g., portfolio or investment year) as necessary, an appropriate set of
inflation rates as neceszary, and accounting for reinvestment interest rates as

NECessary.

For example:

i. Calculate the loan amount or outstanding loan balance, given a set of loan
paymentz (level or varying) and the desired yield rate {level or varying).

ii. Calculats the price of a bond (callable or non-callable), given the bond coupons,
the redemption value, the term of the bond {constant or varying), the coupon
interest rate, and the desired vield rate (level or varying).

iii. Calculate the value of a stock, given the patiemn of dividends and the desired
yield rate {level or varying).

iv. Calculats the net present value, given a st of investment confributions and
imvesiment retums.

Calculate a unique yield rate, when it exists, given a set of investment cazh flows.

Calculate the amountis) of investment contributions, given there is more than one

contribution, and given a set of yvield rates, the amount{z) and timing of investment

return(s), and the desired timing of the investment confributions.

Calculate the amount{s) of imvestment returns, given there iz more than one retum, and

given a set of yield rates, the amount{s) and timing of investment contributioniz) and

the desired timing of the inveztiment retums; for example:

i. Calculate loan payments, given the loan amount(s), the term of the loan, and the
desired yield rate {level or varying).

ii. Calculate the principal and interest porions of a loan payment, given the loan
amount, the =2t of loan payments (level or varying), and a st of interest rates (level
or varying).

iii. Calculate bond coupona or redemption values, given the bond price, the temm of the
ond, and the desired vield rate (level or varying).

Calculate the term of an investment, given a set of cash flows (leve! or varying), and a

set of interest rates (level ar varying); for examgle:

i. Calculate the length of ime required o accumulate a given amount, given the yield
rate and an initial amaount.

ii. Calculats the length of time to repay a given loan amount, given the loan payments
and the loan interest rateds).

iii. Calculate the ime o maturity of a bond, given the price of the bond, the coupon
payments, redemption value, and yield rate.



3. Candidates will know definiions of key terms of modemn financial amalysiz at an
introductory and intuitive leve!l, and be able fo complete basic calculafions imeolving such
terms: visld curves, spot rates, forward rates, durafion, comvexity, and immunization.

Specifically, candidates are expected to demonsirate the albility to:

a.
.
.

Choose the term, given a definition.

Wirite the definition, given a term.

Perform calculations such as:

i. meazuring interest rate risk using duration and convexity.

i. basic immunization calculations.

iii. cash flow matching calculations (the terms dedication and asset-liabilty matching
are used in the readings as equivalent to cash flow matching).

Candidates will know definitions of key terms of financial economics at an introductony

level: dervatives, forwards, futures, short and long positions, call and put oplicns, spreads,
collars, hedging, arbitrage, and swaps.

Specifically, candidates are expected to demonsirate the ability to:

a.

b.

Explain the need for financial risk management. Explain how derivative secunties can be
uzed az toolz to manage financial rizk. Explain the reasons to hedge and not to hedge.

Define, evaluate payoff, and evaluate profit of basic dervates confracts [forward
contracts, futures confracts, American and European put and call options, simgle
commodity waps, and interest rate swaps].

Define, svaluate payoff, and evaluate profit of basic trading sfrategies [floors, caps,
coverad puts and calls, synthetic forwards, spreads (including bull, bear, box, and rafio
spreads), collars (including zero-cost collars), and straddles (including sirangles, written

straddles, and butterfly spreads)].

Explain no-arbifrage pricing including put-call parity and pricing of prepaid forward
contracts on stocks (with and without dividendsz). Explain arbitrage with respect to
synthetic forward contracts and the effect of transaction cosis.

Determine forward price from prepaid forward price. Explain the relationzhip betwesn
forward price and futures price. Explain the relafionship between forward price and futurs
stock price.



