COURSE 6
MORNING SESSION

SECTION A-WRITTEN ANSWER



**BEGINNING OF EXAMINATION**

1. (6 points) You are given the following with respect to corporate bonds:

Reting Spread Over Treasuries (basis points)
AAA 20

AA 30

A 40

The one-year rating trangtion matrix is asfollows.

Rating at End of Year
Reting & Beginning of Year AAA AA A
AAA 0.8 0.1 0.1
AA 0.1 0.7 0.2
A 0.0 0.1 0.9

€) Describe the top down value-added strategies for active bond management.

(b) Describe the corporate bond sector salection strategies.

(© Calculate the expected two-year horizon spread over Treasuriesfor aAAA-rated

bond.

Show dl work.

Course 6: Spring 2003
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2. (5 points) You are given the following:

Probability OneYear Return
0.60 10%
Stock X 0.20 5%
0.20 -10%
0.75 20%
Stock ¥ 0.25 -20%

risk-freerateis 4%
the investor has a one-year horizon
the investor is indifferent between investing in Stock Y and earning the risk-free rate

Determine whether or not the investor would purchase Stock X.

Show dl work.
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3. (5 points) You are given the following:

margin requirement on short saes. 50%
maintenance margin: 30%
an investor’ s account with a broker currently holds:
vaueof T-hills 10,000
number of shares of XY Z stock: 500
stock prices:
Date ABC Stock Price XYZ Stock Price
June 2, 2003 103 75
June 3, 2003 102 76
June 4, 2003 99 77
June 5, 2003 100 75
June 6, 2003 101 80
June 9, 2003 105 72
June 10, 2003 115 65

The investor tells the broker to short 1,000 shares of the ABC stock on June 3, 2003. The
broker executes the order on thefirst day alowed. Shares are traded once per day.

@ Cdculate the additiona cash (if any) necessary to satisfy the margin requirement.

(b) Caculate the amount of the margin cdls (if any) between June 3, 2003 and June 10,

2003.

Show dl work.
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4. (9 points) You are given the following with respect to an Extended Vasicek Trinomid Lattice
Modd:

@ Describe the key characteritics of this mode!.
(b)  Cdculatethevaueof q(0) using the Hull and White gpproximation.
(©) Cdculaethevaueof p,(0,0).

(d) Cdculate the value of aone-year cap with anotional amount of 100 and a drike interest
rate of 9.5%.

Show dl work.
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5. (7 points) You are given the following with respect to non-callable default-free zero-coupon

bonds:

Timeto Maturity (t) Current Price
1year 980.392
2years 942.596
3years 888.996
4 years 838.561
5years 765.134

Y ou are given the following with respect to afive-year option-free bond:

annual couponsof (2+1)% are paid at the end of each year
par value of 1,000
yidd-to-maturity (y) of 5.50%

For the five-year annua coupon bond:

@ Cdculate the Macaulay duration.

(b) Cdculate the Macaulay convexity.

(© Cdculate the Fisher-Waell duration.

(d) Cdculate the Fisher-Well convexity.

(e Calculate the dadticity of the price using adiscount factor of 1/(1+Yy).
® Cdculate the value of M-squared.

Show dl work.
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6. (8 points) You are given the following with respect to a defined benefit pension plan:

find penson is based on career average sdaries without an explicit provison for

post-retirement indexation

assets of the pension plan are actively managed by two externd managers
no contributions were made to the fund in 2002

The plan balance sheet for the previous two yearsis asfollows:

December 31, 2001

December 31, 2002

Assets
Fixed Income 100 104
Equities 100 80
Ligbilities
Accumulated Benefit Obligation 180 198
Projected Benefit Obligation 195 213

The plan sponsor is concerned with the volatility of the penson plan surplus and isreviewing the
investment portfolio structure and asset dlocation.

@ Describe the fundamenta decisons involved in the construction of a pension plan

investment portfolio.

(b) Compare active to passive investment management strategies.

(© Recommend a gtrategy for the pension plan.

(d) Cdculate the surplus rate of investment return for 2002.

(e Formulate the surplus optimization analysis for the plan and recommend an asset

dlocation.

® Propose stress tests to assess the sengtivity of the surplus to sharp changesin asset

prices.

Show dal work.

Course 6: Spring 2003
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1. (5 points) With respect to auto loan asset-backed securities (ABS) and auto lease ABS,
describe the risks associated with each of these securities and explain how these risks can be
mitigated.

Course 6: Spring 2003 -7- GO ON TO NEXT PAGE
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1. Y ou are given the following with respect to an optima risky portfolio:

expected return:
risk premium:

Cdculate the dope of the capitd dlocation line (CAL) for this portfolio.

(A)
(B)
(©
(D)
(E)

Course 6: Spring 2003

0.03

0.04

0.30

0.40

3.00

GO ON TO NEXT PAGE
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Y ou are given the following with respect to a portfolio conssting of two mutua funds:

Mutud Fund Weght Vaiance
Stock 25% 100
Bond 75% 36

The corrdation coefficient between the fund returnsis - 0.5.

Cdculate the variance of the portfalio.

A) 391
(B) 1525
(C) 2650
(D) 37.25
(E) 4075

Course 6: Spring 2003
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3-8. Eahof questions 3 through 8 conggs of two ligts. Inthelis a the left are two items, lettered
XandY. Inthelis at theright are threeitems, numbered I, 11, and 1. ONE of the |ettered
itemsisrelaed in someway to EXACTLY TWO of the numbered items. Indicate the related
items using the following ansver code:

Lettered Item Is Related to Numbered Items
(A) X [ and Il only
(B) X [I'and 111 only
© Y I and Il only
(D) Y [ and 111 only

(E)  Thecorrect answer isnot given by (A), (B), (C) or (D).

3. X.  Multiple asset performance l. Allocates a portion of theinitid
portfolio to active management with the
baance being immunized.

Y.  Contingent immunization . Option va uationbased approach to
fixed-income asset dlocation.

[1l.  Objectiveisto achieve aportfolio
return equd to the return of the best
performing of the various fixed income
ast classes held in the portfolio, lessa
predetermined strategy cost.
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Arbitrage Pricing Theory

Capitd Asset Pricing Modd

Putable Bond

CdlableBond

Markowitz Portfolio Selection Modd

Index Modd

-14-

Assumes an unobservable market
portfalio.

Provides an unequivoca statement on
the expected return-beta relationship
for dl asts.

Highlightsthe crucid digtinction

between diversfiable and
nondiverdfiable risk.

Postive convexity

Asinterest rates decrease, the bond
duration decreases

Negetive convexity

Separates risk into macro and micro
components.

Requires alarge number of estimates.

Allows for specidization of effort in
security andyss.

GO ON TO NEXT PAGE



3-8. Eahof questions 3 through 8 consgts of two ligs. Inthelis at the left are two items, lettered
XandY. Inthelig a theright are three items, numbered [, 11, and I1l. ONE of the |ettered
itemsisrelaed in someway to EXACTLY TWO of the numbered items. Indicate the related

items using the following answer code:

L ettered Item
(A) X
(B) X
(©) Y
(D) Y

Is Related to Numbered Items

[ and 11 only
[ 'and 111 only
[ and Il only

[ and 111 only

(E)  Thecorrect answer isnot given by (A), (B), (C) or (D).

Insured asset dlocation

Y. Tactica asst dlocation

Limit-buy order

Y. Stop-buy order

Course 6: Spring 2003

-15-

Assumes theinvestor’ srisk toleranceis
unaffected by changesin the investor’'s
circumstance.

Assumes expected returns, variances
and correlations remain the same over
time

Godl isto take advantage of perceived
inefficiencies in capitd markets.

Buy stock when the price fallsbelow a
given price limit.

Often accompanies short sdes.

Buy stock when the pricerises above a
given price limit.

GO ON TO NEXT PAGE
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0. Y ou are given the following with respect to two portfolios

Portfolio A Portfolio B
Expected Return 10% 8%
Variance 2% 3%

Aninvesor hasdl hisfundsin Portfolio A. His expected utility isthe same asfor acertan
return of 6%.

Cdculate the equivdent certain return for Portfolio B for thisinvestor.

(A)
(B)
(©
(D)
(E)

—0.50%

2.00%

3.00%

3.67%

6.50%

Course 6: Spring 2003
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10. Youae given the following with respect to atreasury hill:

price on June 30, 2003:
par vaue:
maturity date:

9,800
10,000
December 31, 2003

Cdculate the difference between the effective annud rate and the bank discount yield as of June

30, 2003.

(A)  0.12%
(B) 0.13%
(C) 0.16%
(D) 0.17%
(E) 021%

Course 6: Spring 2003
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11-15. Questions 11 through 15 congst of an assertion in the left-hand column and areasonin the
right-hand column. Code your answer to each question by blackening space:

(A)  If both the assertion and the reason are true statements, and the reason is a correct

explanation of the assartion.

(B)  If both the assertion and the reason are true statements, but the reason isNOT a
correct explanation of the assertion.

(C)  If the assartion is atrue Statement, but the reason is a fase statement.

(D)  If theassertion is afdse Satement, but the reason is atrue statement.

(B) If both the assertion and the reason are fa se statements.

ASSERTION

11. The large number of issuersand
dollar amount outstanding make the
credit card asset-backed securities
(ABS) sector aparticularly active
secondary market.

ASSERTION
12. Scenario approachesto assessing

risks tend to result in asset risks that
arelow by historica standards.

Course 6: Spring 2003

REASON

BECAUSE Thespreadsfor credit card ABS are
abenchmark for other ABS sectors.

REASON

BECAUSE Theeisabehaviord regularity that
makes people reluctant to forecast
explicitly low-probability eventsin
which extreme outcomes would
occur.
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ASSERTION

13. Proponents of the efficient market BECAUSE
hypothesis do not advocate
technicd analyss

ASSERTION

14. Intimes of high interest rates, BECAUSE
investors will accept lower yields
from abond with asnking fund
provison.

ASSERTION

15. Contingent immunization provides BECAUSE
the flexibility to aternate between an
active investment srategy and an
immunized investment Srategy.

Course 6: Spring 2003 -22-

REASON

Technicd analyssrelies on earnings
and dividend prospects, expectations
of future interest rates, and risk
evauation.

REASON

A dnking fund provison enhances
the liquidity of the debt.

REASON

Contingent immunization has an
effective monitoring procedure to
ensure the safety net investment
return is not violated.

GO ON TO NEXT PAGE



16. Youae given the following with respect to amutud fund:

assets on January 1, 2002: 200 million
shares outstanding throughout the year: 10 million
dividend income: 2 million
fund gppreciation in 2002: 8%
fees. 0.5%

No securities were sold during the year.
No capitd gain distributions were made during the year.

Dividends and fees are paid on December 31, 2002.

Cdculate the net asset vaue as of December 31, 2002.

A) 202
(B) 215
(C) 216
D) 217
E 218

Course 6: Spring 2003 -23- GO ON TO NEXT PAGE
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17. Youae given the following with respect to a cdlable bond:

annua coupon rate: 5%
time to maturity: 2 years
cdl price 100
par vaue 100

Y ou are dso given the following with respect to one-year interet rates:

current rate (ry ): 5.0%
the lower rate one year forward (rL ) : 4.25%
standard devidtion: 0.1

Using Fabozzi’ s binomid interest rate tree, calculate the vaue of the bond.

A) 9523
(B) 9550
(C) 9991
(D)  100.00
(E)  100.26

Course 6: Spring 2003 -25- GO ON TO NEXT PAGE
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18-23. Eahof questions 18 through 23 conggs of two ligts. Intheligt at the left are two items,
lettered X and Y. Inthelist at theright are three items, numbered I, I1, and 111. ONE of the
lettered itemsisrelated in some way to EXACTLY TWO of the numbered items. Indicate the
related items using the following answer code:

Lettered Item Is Related to Numbered Items
(A) X [ and Il only
(B) X [I'and 111 only
© Y | and II only
(D) Y [ and 111 only

(E)  Thecorrect answer isnot given by (A), (B), (C) or (D).

18. X. Enhancedindexing strategy l. Leest risk of underperforming the
index.
Y. Purebond index matching . Matches primary risk factors without

acquiring each issue in the index.

[1l.  Common strategy used by smdler
funds.

19. X. cCapsandFloors l. Protect the user from changesin
interest rate volatility.

Y. Interest Rate Swaps Il. Provide asymmetric coveragein
capping liability codts.

. Protect the rate of return on assets.

Course 6: Spring 2003 -27 - GO ON TO NEXT PAGE



20. Xx. Collaerdized mortgage obligation

(CMO) classesthat provide for
redirection of principa payments

Y. CMO classesthat provide for
redirection of interest payments

21. x Pure Expectations Theory

Y. Market Segmentation Theory

22. X. Digtd options

Y. Gapoptions

Course 6: Spring 2003

-28 -

Accretion-directed classes

Targeted amortization classes

Z bonds

Term sructure of interest rates reflects
the market’ s current expectations of
future short-term rates.

Market participants have investment
drategies dictated by the nature of their
lidhilities

Does not account for risksinherent in
investing in bonds.

Payoff depends on whether the
underlying asset vaue is above or
below a fixed amount on the expiration
date.

Include dl-or-nothing options.
Payoff isonly made if the asset price on
the expiration date is above or below a

grike price different from that used for
the payoff.

GO ON TO NEXT PAGE
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18-23. Eahof questions 18 through 23 conggs of two ligts. Intheligt at the left are two items,
lettered X and Y. Inthelig a theright are three items, numbered [, 11, and 1. ONE of the
lettered itemsisreated in some way to EXACTLY TWO of the numbered items. Indicate the
related items using the following answer code:

Lettered Item Is Related to Numbered Items
(A) X [ and Il only
(B) X [I'and 111 only
© Y I and Il only
(D) Y | and 111 only

(E)  Thecorrect answer isnot given by (A), (B), (C) or (D).

23. X. Interestratecollar l. Purchase of acap at one strike rate and
the sdle of afloor a alower drikerate.

Y. Interest rate corridor . Purchase of acap at one strike rate and
the sale of another cap at a higher strike
rate.

I1l.  Described as swapping into a bond.

Course 6: Spring 2003 -30- GO ON TO NEXT PAGE
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24. Youae given the following with respect to a convertible bond:

coupon:
redemption vaue:
current market price:
converson ratio:
floor price:

stock price:

Cdculae the minimum vaue of this bond.

(A)
(B)
(©
(D)
(E)

95.00

97.00

97.65

100.00

100.25

Course 6: Spring 2003
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5%
100
100
1.18
97.00
82.75
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25. Youae given the following with respect to a putable bond:

annua coupon rate; 8%
time to maturity: 2 years
current put price: 105
put price in one year: 102
current one-year interest rate: 6%
one-year interest rate in one year: 4.8% or 7.5%

with equa probability

Calcuae the vdue of the put option.
(A)  0.00
(B) 0.72
(C) 145
(D) 4.27
(E) 5.00

Course 6: Spring 2003 -34- GO ON TO NEXT PAGE
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26-30. Questions 26 through 30 consist of an assertion in the left-hand column and areasonin the
right-hand column. Code your answer to each question by blackening space:

(A)  If both the assertion and the reason are true statements, and the reason is a correct

explanation of the assertion.

(B)  If both the assertion and the reason are true statements, but the reason isNOT a
correct explanation of the assertion.

(C)  If the assartion is atrue Statement, but the reason is a fase statement.

(D)  If the assartion is afdse statement, but the reason is a true statement.

(B) If both the assertion and the reason are fa se statements.

ASSERTION

26. Mean reverting interest rate
generators tend to produce interest
rates at or close to their upper or
lower bounds.

ASSERTION

21. Under FASB 115, reported
earnings from assats classified as
avalable-for-sae will be impacted
by unredlized gains or losses.

Course 6: Spring 2003

BECAUSE

BECAUSE

-36-

REASON

Mean reversion factors tend to
increase voldtility.

REASON
Under FASB 115, assats classified

as available-for-sde are vdlued on a
market value basis.

GO ON TO NEXT PAGE



28.

29.

30.

ASSERTION

In equilibrium, it israre for BECAUSE
collaterdized mortgage obligations

(CMOs) to trade rich compared to

collaterd.

ASSERTION

Reducing the C-2 component of BECAUSE
risk-based capitd (RBC) through a

YRT reinsurance agreement may

not decrease the total RBC

requirements of alife insurance

company.

ASSERTION

The vauation of derivatives
generdly assumes that the derivative
Security can bereplicated using a
sf-financing portfolio of traded
Securities.

BECAUSE

REASON

Collateral spreads quickly tighten as
more CMOs are issued.

REASON

The covariance adjustment between
the C-1, C-2 and C-3 components
of the RBC requirements can be
negative for alifeinsurance

company.

REASON

Derivative vauaion modds generdly
assume that there are market frictions
such as transaction costs.

**END OF MORNING SESSION OF THE EXAMINATION**
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**BEGINNING OF THE AFTERNOON SESSION OF THE EXAMINATION**

8. (4 points) You are given the following with respect to shares of Bre-XYZ:

State of Economy Probability Share Price on May 1, 2004
Boom 0.20 100
Normal Growth 0.65 50
Recession 0.15 20
share price on May 1, 2003: 45
s=mi-annua cash dividend: 2
rate of inflaion: 2.5%

@ Caculate the expected holding-period return.
(b) Cdculate the standard deviation of the holding-period return.

(© Calculate the purchasing power of 1,000 to be received in 10 years.

Show dl work.

Course 6: Spring 2003 -1- GO ON TO NEXT PAGE



0. (8 points) You are given the following with respect to European style options on a common

stock:

srike price: 100
current market price of the underlying stock: 95
standard deviation of the underlying stock returns: 0.14
dividend rate of the underlying stock: 3% payable continuoudy
time to maturity for the options. 3 months

Y ou are dso given the following selected va ues from the Standard Norma Cumulative

Digtribution Function:

Z N(2)
0.1 0.5398
0.2 0.5793
0.3 0.6179
0.4 0.6554
0.5 0.6915
0.6 0.7257
0.7 0.7580
0.8 0.7881
0.9 0.8159

1.00 0.8413

Therik-freerate is 3%.

@ Ligt the assumptions underlying the Black- Scholes option moded!.
(b) Cdculae the vaue of the cdl option ignoring the dividend.

(© Cdculae the vaue of the put option ignoring the dividend.

(d) Cdculate the vdue of the cal option including the dividend.

(e Cdculae the vaue of the put option including the dividend.
Show dl work.
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10. (6 points) Y ou are given the following with respect to an option-free bond portfolio:
the vaue of the bond portfolio usng the current yield curve is 800

the vaue of the bond portfolio using the current yield curve with a pardld shift
upwards of 20 basis pointsis 788

the value of the bond portfolio using the current yield curve with a pardld shift
downwards of 20 basis pointsis 813
@ Using the methodology outlined in the Fabozzi textbook, estimate the vaue of the bond
portfolio for apardld shift upwards of 200 basis pointsin the yield curve.
(b) Explan how the incluson of convexity impacts your estimate.

Show dl work.

11.
@ (4 points) Describe theissues and practica congderationsin immunizing a portfolio of
insurance liabilities,

(b) (1 point) Describe cash flow matching.

(© (1 point) Describe contingent immunization.

12. (6 points)
€) With respect to corporate bonds, describe the role of the corporate trustee.

(b) Differentiate the levels of security offered by various corporate bonds.

Course 6: Spring 2003 -4 - GO ON TO NEXT PAGE
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13. (6 points) You are given the following for an insurance company that currently offersterm
insurance and fixed deferred annuities:

corporate pre-tax target return on capita of 18%

risk-based capita (RBC) formula
15* J (asset default risk component? + mortality risk component?)

Asset Default Risk Component (C-1)
- Historica

Asst Class Amount (millions) RBC Factor Mean Return
Bond 600 1% 7%
Red Edate 300 7% 8%
Common Stock 100 20% 10%
Mortality Risk Component (C-2)

Amount (millions) RBC Factor
Net Amount a Risk 10,000 0.1%

The industry-wideratio of C-1to C-2is1.5.

Therisk-freerate is 6%.

@ Describe the shortcomings of this RBC formula

(b) Cdculate the RBC-adjusted spread for this company’ s asset portfolio.

(© Evduate the competitive advantage of the company’s product lines from a cost of
capital perspective.

Show dal work.
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14. (4 points)

@ Describe and compare the various prepayment models used to evaluate a block of
mortgage-backed securities (MBS) pass-throughs.

(b) Describe the effects of prepayment rates on the cash flows of MBS pass-throughs.

**END OF EXAMINATION**
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