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**BEGINNING OF COURSE 6**
MORNING SESSION

1. (4 points)
Describe the key features of:
@ Adan options
(i) Look-back options
(iir) Interest rate collars

(iv)  Interest rate corridors
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(7 points) You are given thefollowing:

Effective Annua Return

Probability Stock ABC | Stock DEF T-bills
Scenario 1 0.60 25% 5% 4%
Scenario 2 0.40 5% 15% 4%

Mix of Investments

Stock ABC | Stock DEF T-bills
Portfolio | 100% 0% 0%
Portfolio I 75% 0% 25%
Portfolio 11 75% 25% 0%

@ Caculate the expected rate of return and the standard deviation of each portfolio.
(b) Assess portfolios|, 11 and I11 from the perspective of:
0] A risk-neutrd investor

(i) A risk-averse investor
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3. (5 points)

a) With respect to short sales of a security:

() Describe the process for executing a short sale.

@i Outline an investor’ s motivation for executing such a transaction.

b) Y ou are given the following:

Date Corporation Z Share Price
January 1, 2001 60
January 15, 2001 63
January 31, 2001 58

Corporation Z paid adividend of 1 on January 15, 2001
The maximum price of Corporation Z shares during the month of

January 2001 was 63

On January 1, 2001, Investor A sold short 100 shares of Corporation Z
On January 31, 2001, Investor A covered the short position

Theinitid margin requirement was 50%
The maintenance margin requirement was 40%

There were no other transaction costs
No interest was earned on the balance with the broker

0] Outline the transaction on January 1, 2001.

(it) Outline the transaction on January 31, 2001.

(iir) Determine whether amargin call was necessary.

(v)  Cdculatetherate of return to Investor A for January 2001.

Show al work.
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(10 points) Y ou are given the following information about on-the-run Treasuries.

Term Annud Yiddto
(Years) Coupon Maturity
1 4,00% 4,00%
2 5.25% 5.20%
3 5.50% 5.40%

Y ou are given the following market information about bonds issued by BIG

Corporation. The credit spread is relative to Treasuries with the same maturity.

Term Credit Annua
(Years) Spread Coupon
1 0.20% 5.00%

2 0.50% 5.50%

3 0.60% 6.00%

The following 1-yeer rates, n-years forward along the lower path cadibrate a binomia
interest-rate tree where the logarithm of the 1-year rate obeys abinomid distribution

with p =%
n=1 n=2
Annud Price of 2-yr r Annud | Priceof 3-yr r,
Coupon Bond Coupon Bond
5.50% 99.632 6.369% 6.00% 99.733 5.316%
5.50% 100.000 | 6.005% 6.00% 100.000 | 5.071%
5.50% 100.556 | 5.461% 6.00% 101.622 | 3.615%

Thevoltility of the 1-year rateis 13%.

Consider afive-year 6.75% annua coupon BIG Corporation bond that has three years
remaning to maturity.

@ Determine the current price of the bond using the binomia interest-rate tree modd if the
bond has no embedded options.

(b) Determine the current price of the call option if the bond:
iscdladle
has a 3.5 year non-callable deferment period
hasacdl premium of 1%

(© Describe the features of a bond with an atached warrant.

COURSE 6: MAY 2001
MORNING SESSION

-5- GO ON TO NEXT PAGE



Show al work.
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5. (6 points) With respect to the performance attribution of internationa investment managers.

@ Describe the measurement of the following sources of abnormd returns:

() Currency sdection

@i Country selection

(i) Stock selection

(iv) Cashv/bond selection

(b) Y ou are given the following:

EAFE ReEtuL?t; : Currency Manager's | Manager's
Weight d Appreciation Weight Return
Index
Europe 30% 10% 10% X 8%
Audrdia | 10% 5% -10% Y 7%
Far East 60% 15% 30% Z 18%
The manager’ s currency selection gain: —6.0%
The manager’ s country selection gain: -1.5%
The manager’s ock sdlection gain: +0.8%

Caculate the manager’ sweights in Europe, Audtrdia and the Far East.

Show dl work.
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6. (6 points) Y ou are performing an asset adequacy test for ablock of immediate annuities.
There are three different asset-liability management Strategies:

Immunization
Contingent immunization
Dedicated portfolio

@ Describe the three Strategies.

(b) Describe the active management modeling considerations of these three strategies.

(© Evauate the advantages and disadvantages of the three strategies for ablock of
immediate annuities in achanging interest rate environment.
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1. (7 points)

@ (1 point) Describe the risks to an insurance company of using commercid mortgage-
backed securities (CMBS) to support insurance liabilities.

(b) (3 points) Describe methods of mitigating risks inherent in CMBS.

(© (3 points) You are given the following with respect to a portfolio of 10 commercid
mortgage loans.
All are new loans of $50 million eech
Eight loans are secured by hotelsin New York
Two loans are secured by warehousesin Chicago
The average loan-to-vaueratio is 95%
The average debt-service-coverageratiois 1.1
All loans have ayidd-maintenance agreement
All loans feature a baloon payment in five years

@ Evauate the credit quaity of a proposed CMBS which would consist of the
above commercia mortgage loan portfalio.

@i Recommend modifications to the commercid mortgage loan portfolio that
would increase its attractiveness to the insurance company.
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1. Therisk that remains even dfter extensve diverdfication of an investment portfolio is.

(A)  Frm-specificrisk
(B) Marketrisk

(C©)  Non-systematic risk
(D)  Pdlitica risk

(E)  Uniquerisk
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2. Y ou are given the following information:

Expected annud return on arisky portfolio: 10%
Standard deviation of annud returns on arisky portfolio: 20%
Risk-free annud rate of return: 5.0%
Annua borrowing rate: 7.5%

Cdculate the reward-to-variability ratio of aleveraged postion in the risky portfalio.

(A)
(B)
(©
(D)
(E)
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3. An arbitrage free securities market model consists of a bank account and one security.
The security price today is 100. The security price one year from now will be either 104 or
107. Determine which of the following can be the bank account interest rate.

(A) 0%
B) 3%
(C) 5%
D) 8%
€  10%
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4. Y ou are given the following information concerning a contingent immunization srategy:

Initid portfolio vdue 10,000,000
Minimum target return: 4.0%

Number of yearsin investment horizon at inception: 10
Immunized yield available at inception: 8.0%

Cadculate the difference (x) between theinitia portfolio value and the required assets for
immunization & incegption.

(A)  x £ 2,000,000

(B)  2,000,000< x £ 3,000,000

(C)  3,000,000< x £4,000,000

(D)  4,000,000< x £ 5,000,000

()  x>5000,000
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5. Y ou are given the following information for Stock ABC:

Limit-Buy Orders Limit-Sell Orders

. Number of . Number of
Price Shares Price Shares
49.75 500 50.25 100
49.50 800 51.50 100
49.25 500 54.75 300

A market-buy order for 150 shares of Stock ABC is placed.

The spread between the bid price and the ask priceis zero for this transaction.

Cdculate the price a which the market-buy order will befilled.

(A)  49.75
(B) 50.25
(C) 5067
(D) 50.88
(E) 5150
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6. Y ou are given the following information about a securities exchange:

Day | Day 1 Day |11

Issues traded 3,401 5,587 9,034
Advances 1,373 2,048 5,609
Declines 1,476 2,358 5,906
Advance volume (000) 241,061 524,897 678,095
Decline volume (000) 312,272 489,655 668,901
Totd volume (000) 587,215 1,018,629 1,353,333

Using the trin gatitic, rank days, 11, 111 from most bearish to least bearish.

(A) > 1 > 1l

(B) > 1 > 1

© nm > 1 > 1

(D) nm > nu > 1

(E) m > 1 > 1
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1. Y ou are given the following information:

An option market satisfies the condition for put-cal parity

The current underlying security price is 100

A cdl option with agtrike price of 105 and maturity one year from now hasa
current price of 4

A put option with a gtrike price of 105 and maturity one year from now hasa
current price of 6

Determine the short-term risk-free interest rate.

(A)  2.9%
B)  3.9%
(C)  59%
D)  6.9%
€  154%
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8-14. Eahof questions 8 through 14 conggs of two ligts. Intheligt at the left are two items,
lettered X and Y. Inthelist at the right are three items, numbered I, I1, and I1l. ONE of the
lettered itemsisrelated in someway to EXACTLY TWO of the numbered items. Indicate the
related items using the following answer code:

Lettered Item
(A) X
(B) X
(® Y
(D) Y

Is Related to Numbered Items

I and 11 only
[1'and Il only
I and 11 only

[ and 111 only

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

8. X.  Macaulay/modified duration maiching  |I.

Y. Cashflow maiching

9. X.  Common stocks

Y. Bondfutures
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Cannot put avaue on exiging interest
rate exposure.

Workswdl only for amdl, pardld
movementsin interest rates.

Matching israrely perfect because the

yield cost istoo high due to redtrictions
on asat selection.

Volaility of return is often uncorrdaed
to interest rate volatility.

Useful for correcting asset-liability
mismeatch positions.

Are generdly not appropriate to support
new money ligbility cash flows.
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10. X. Limit order [ Sidecar

Y.  Circuit bresker 1.  Stoploss
1.  Collar
11. X. Secasonednewissue l. Bedt efforts underwriting arrangement
more common.
Y. Initid public offering (IPO) . Commonly underpriced.

[1l.  Shdf regigration gpplies.

12. x V ariance/covariance approach to l. Useful for evauating risk for bond
optimization portfolios.

Y. Wors case approach to optimization  11. Useful for evauating risk for equity

portfolios.

1. Useslinear programming optimization.
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8-14.

Each of questions 8 through 14 consgts of two ligts. Intheligt at the l€eft are two items,

lettered X and Y. Inthelist at the right are three items, numbered I, I1, and I1l. ONE of the
lettered itemsisrelated in someway to EXACTLY TWO of the numbered items. Indicate the
related items using the following answer code:

Lettered Item
(A) X
(B) X
(® Y
(D) Y

Is Related to Numbered Items

I and 11 only
[1'and Il only
I and 11 only
[ and 111 only

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

13. x Option-pricing mode!

Y. Actuaid Smulaion modd

14. «x.

Asan option

Y. Look-back option
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Requires the study of an assumed asset
cash flow.

Considers one sde of the balance sheset
a atime.

Produces market value results.

The payoff of this option is based on the
average price of the underlying asset
during the life of the option.

A high-water mark option is an example
of this option.

Thisoption is popular in the USin the

foreign currency and interest rate options
market place.
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15-21. These questions consist of an assertionin the left-hand column and areasoninthe
right-hand column. Code your answer to each question by blackening space:

15.

16.

17.

(A) I 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 isatrue Statement, but the reason is a fase statement.

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

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

ASSERTION

The transaction costs on futures
contracts consist of abid-ask
Spread only.

ASSERTION

A non-convertible bond will often
require a yield-to-maturity greater
than that offered by a convertible
bond.

ASSERTION

Mortgages are dedirable insruments
for dedicated portfolios,
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REASON

Futures contracts are traded on
exchanges.

REASON

A convertible bond is often
subordinated debt.

REASON

The Macaulay duration of mortgages
accurately reflects the changein
market price for agiven changein
the interest rates.
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18.

19.

20.

21,

ASSERTION

A cdlable bond generdly has
positive convexity.

ASSERTION

Anincreasein interest rate volatility
increases the vaue of acdlable
bond.

ASSERTION

For aparticipating life insurance
policy, adividend scale guarantee of
level dividend over 10 yearsisa
magjor investment risk exposure.

ASSERTION

According to the Dow Theory,
tertiary stock price trends are more
important than intermediate trends.
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REASON

Anincreasein interest rate volatility
increases the vaue of an embedded
cdl option.

REASON

Anincrease in interest rate volatility
increases the value of an embedded
cdl option.

REASON

Dividend scae guarantees are put
options granted to the purchaser of a
life insurance palicy.

REASON

According to the Dow Theory,
intermediate stock price trends are
caused by short term deviations of
prices.
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22-23. Use the following information for questions 22 and 23.

The following two securities have the same current price of 1000 as a Treasury bond maturing
one year from now with 6% annua coupons and aface amount of 1000.

A European cal option on 10,000 shares of stock in Company ABC at astrike
price of 10 with maturity one year from now, and a probability p, of maturing
for 10.50. Otherwise, the stock price would be 10 or less.

A one-year forward on 2500 bushels of whest that will enable purchase a 30
per bushd at that date. Andysts expect that the price of wheat will be at 37
with probability p, or a 31 with probability p;. Otherwise, the price of whest
will be at 28.

22. Cdculaethevaueof Dy

(A) 019
(B) 0199
(C) 0212
(D) 0228
(E) 0247
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22-23. Use the following information for questions 22 and 23.

The following two securities have the same current price of 1000 as a Treasury bond maturing
one year from now with 6% annua coupons and aface amount of 1000.

A European cal option on 10,000 shares of stock in Company ABC at astrike
price of 10 with maturity one year from now, and a probability p, of maturing
for 10.50. Otherwise, the stock price would be 10 or less.

A one-year forward on 2500 bushels of whest that will enable purchase a 30
per bushd at that date. Andysts expect that the price of wheat will be at 37
with probability p, or a 31 with probability p;. Otherwise, the price of wheat
will be at 28.

23. Cacuaethevaueof Do

(A)  0.19
(B)  0.199
(C) 0212
(D) 0.228
(E)  0.247
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24. Youae given the following information with repect to a calable bond:

Time Expected Cash FHows at a 7% Annud Yied
1 8.00
2 7.90
3 107.80

Annud Yidd Bond Price

6% 104.33

7% 102.37

8% 99.76

The current yidd is 7%.

Cdculate the ratio of the modified duration to the effective duration of this bond.

(A) 080
(B) 086
(C) 100
(D) 116
(E) 125
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25. Thecurrent price of abond is100. The derivative of the price with respect to theyield to
meaturity is—700. Theyidd to maturity is 8%.

Cdculate the Macaulay Duration.
(A) 7.00
B) 7.49
(C) 756
(D) 7.69
(B) 8.00
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26. Youae given the following multiplicative binomid branching mode where the value of the short
rate one year from now is either:

i =rl+g) or rld = 1109), with equal probability

—~—

Volatility is 25%
The current value of the short rate is 4%

Cdculate the vaue of a 2-year interest rate floor with a 3.5% drike level and a notional amount

of 100.
(A) 0217
(B) 0.219
(C) 0363
(D) 0.859
(B) 0.876
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27. Youae given the following data:

Expected Annud Standard Deviation of Annua
Return Return
Stock | 10% 25%
Stock 11 35% 60%

The correation coefficient between Stock | and Stock 1l is-0.2
The T-hill annud yidd is5%

Cdculate the difference between the weights of Stock | and Stock 11 in the optimal risky
portfolio congsting of only these two stocks.

(A) 014
(B) 031
(C) 043
(D) 077
() 0.80
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28. Youae given the following with respect to a T-hill:

Bank discount yield based on the ask price: 5.7%
Bank discount yield based on the bid price: 5.8%
Remaining term to maturity: 60 days

Cdculate the difference between the asked bond equivaent yield and the bid bond equivaent
yield.

(A)  0.1000%

(B)  0.1005%

(C)  0.1014%

(D)  0.1019%

()  0.1034%
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29. Youae given the following:

Stock | Stock 11
Share Price Share Price
Beginning of period 30 70
End of period 40 30

A price-weighted index (PWI) is constructed using only Stock | and Stock 11
Stock Il was split 2 for 1 during the period

Determine the value of PWI at the end of the period.

(A)
(B)
(©
(D)
(E)

35.0

46.4

50.0

53.8

91.0

COURSE 6: MAY 2001
MORNING SESSION

-47 -

GO ON TO NEXT PAGE




30. with respect to multi-period immunization, a portfolio of liabilities has a disperson of 7.
Determine the disperson of the assets best suited to immunize these lighilities, if al other aspects
of the portfolio are equaly suitable.

(A) 0
B) 6
© 7
(D) 8
(E) 30
**END OF COURSE 6**
MORNING SESSION
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