SIMON FRASER UNIVERSITY
Faculty of Business Administration

Midterm Examination
BUS 417 05-3
Security Andyss

Rules for Submission: Answersto questions are to be typed, single spaced, of maximum length 1 page
each for al questions, with 1" margins and type point not less than 12. (This assgnment is typed in 12
point.) Violationswill be subject to deductions. Assgnmentsareduein classNov. 1, 2005. Be sureto
answer dl parts of each question selected.

REQUIRED QUESTION. 25 pts. (10 points for part a and 15 points for part b)

a Nicholas Bernoulli (1709) was quoted as saying: "I notice that the value of (lifeannuity) incomesisnot
correctly calculated by supposing that the return will last as many years as someone is supposed to live'.
Explantherationdefor Bernoulli's statement. Isit possiblefor the vaue of alife annuity to be greeter than
the vaue of aterm annuity with term to maturity equa to the duration of life?

b) Contrast thesolutionsto thelifeannuity va uation problem devel oped by de Witt, Haley and deMoivre.
Be sureto explan: the connection of the pricing formulasto pricing using discounted expected vaue; and,
to identify the limitations for each of the solutions.

SELECT 2 of 3 QUESTIONS 30 pts. each (15 points for each part)

1. "Classcd immunization srategies, which explicitly assume pardld yield curve shifts, cannot in theory
be expected to provide immunization when the yied curve shifts (are nonparald)... However, these
conditions readily generdize to conditions that insure immunization agangt any given yield curve shift
assumption. Unfortunately, these conditions are not compatible in generd. That is, immunization agangt
agiven type of shift will often create exposure to other types of shifts, causng immunization tofail asother
shiftsareredized.”

a) Explain how the classcd immunization conditions can be adapted and improved to provide estimates
of the degree of immunization risk associated with non-pardld yield curve shifts.

b) Comment on the implications of this statement for assat and ligbility management of fixed income
portfalios. In your answer, be sure to identify and discuss "classica immunization Strategies'.

2.8) "For acallablebond, it isingppropriate to use modified duration (and convexity) because the expected
cash flow changes as the yidd changes....A change in interest rates will affect the price volatility of the
noncalable bond component depending on the duration of the noncalablebond. 1t will dso affect theprice
of the embedded call option.”
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Explain how the option adjusted duration measureis derived and how thismeasure and the option adjusted
convexity measure can be used in the anadlysis of callable bonds.

B) An important drawback of "traditiond yield soread analysis' is the "failure to take into account future
interest rate volatility that would affect the expected cash flow” of afixed income security. What isoption
adjusted spread analys's and how does this technique correct for this limitation of traditiond yield spread
andysisin the vauation of bonds with embedded option features? Once the option adjusted spread has
been determined, how can the cost of option be caculated? What are some important pitfals of option
adjusted spread andysis?

3.8) Explanthissatement: "...thelarger the convexity on aportfolio, the lessthe value of the portfoliorises
over time if the interest rate remains unchanged.” What are the implications of this result for the
asset/liability managers seeking to control interest rate risk? (Hint: In your answer be sure to address the
tradeoff between time vaue and convexity.) Isit truethat “the cost of ahigher convexity isalower yidd'?

b) "Whether the bond market moves up or down, high-convexity portfolios will dways outperform low-
convexity portfolios of equa duration and yidd." Explain the argument supporting this statement. What
factors would tend to undermine this pogtion?

REQUIRED NUMERICAL AND DEFINITIONS QUESTION (15 points, 5 points for each part,
please show calculations where relevant)

a You areinthe Vancouver market for ahouse. Y our effective dl-in market borrowing rate for ahouse
mortgage from a chartered bank is 6%. One of the houses you are considering purchasing has an
assumable $300,000, 4 year mortgage at 3.5%, with a24 year amortization. The asking priceonthehouse
is$600,000. What isthe vaue of the concessonary financing for this house?

b) Assuming arithmeticaly dedlining degthrates and an interest rate of 4%, what isthe modified duration
of alife annuity for a 30 year old person that cannot live beyond 100 years.

c) Define the following: 1) non-specific Snking fund with a funnding provigon; ii) joint life annuity; iii)
investment grade bond; iv) income trust; v) bond covenant.



