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** BEGINNING OF EXAMINATION 6 **
MORNING SESSION
ILLUSTRATIVE SOLUTIONS

1. (4 points) You are an investor purchasing the following bond:

8-year maturity

Annua coupon payments

4% annua coupon rate

Priced to yield 4% per year

Par value = 1000

Market value upon purchase = 1000
Noncallable bond

Macaulay duration = 7.0 years

One day after purchasing the bond, interest rates increase to a 6% annua rate and remain at this
level until bond maturity.

Assume bond coupons can be re-invested at a 6% annua rate.
(a) Cdculate the following immediately after the fourth coupon payment:
@ The accumulated value of re-invested coupors,
(i) The market vaue of the bond, and
(i) Thetotd annua return.
Show al work.

(b) Explain the rdationship between the totd annud return after the fourth coupon payment
and the yied-to-maturity when the bond was purchased.
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Question #1
@ ()  =40106)" +40(106)° +40(L06) +40 = $174.98

i) MVofBond =20, 40 , 40 , 1040 _q¢aa070

106 (106)° (106)° (106)°

(iii) Totd Return = Capital appreciation + Accumulated interest
=—69.3 + 174.98 = 105.68

%Return = (%} =1057%

Amual Eff. Yidd = (11057)" - 1=254%

(b) Totd Annud Return islessthan origind yield due to the increase in interest rates and the
positive duration of the bond.

Theincrease in reinvestment returns somewhat offset the decrease in market vaue.
The longer the holding period, the better the return would have been.

If held for 7 years (duration of bond) the increased reinvestment returns would have exactly
offset the decrease in market vaue and given you the initid return of 4% annudl.



2. (6 points) With repect to fixed income portfolio management:
@ Describe the mechanics of a cash flow matching strategy.

(b) Describe the types of combination strategies available to a portfolio manager.
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Question #2

@

Cash-Fow Matching

Thisis the process by which we have an asset maturing (payable) to use a the same
time as our ligbility isdue.

Can be adifficult task matching al cash flows

May haveto rebaance if asset defaults.

To do this, you must understand:

0]

Nature of your ligbilities

In order to cash-flow maich, you' d have to know what ligbilities you have, when they
are payable, the amount.

Example would be agroup of retired lives (pensoners). We know that we have to pay
them off each month and the amount is usudly fixed.

This could also be used for ablock of defined vesteds. 'Y ou know when they will retire
and how much they will receive.

Difficult to apply to an active group.

Condraints of cash-flow matching

Cdl risk. If you are backing your liabilities with calable bonds and they get called, you
may not have sufficient funds to pay them off.

Type of issuer.

Diverdfication. Thus, if the sector or group of securities happensto default, you won't
lose considerable money and be unable to make payments.

Credit. You want to have good credit securities backing your assets to prevent default
rsk.

Liquidity. Need liquidity in order to make any required payment.

Cash Flow
The cash flow on your assets will be vaue of assats at beginning + interest income +
reinvestment income = required payment.

Reinvesment Rate

The rate which you assumed your asset cash flows will be reinvested at.

Need to be consarvative to ensure the payments of liabilities. If we have an aggressive
reinvestment rate, we may not have enough assats to pay for liabilities.

Optimization Techniques



(b)

(viii)

We could use some sort of linear programming to ensure that we have the optimal
combination to pay off our lighilities.

Quadratic programming.

Stepwise regression.

Pricing the Bonds

If we' ve supported our assets with bonds, it's important to ensure that they are priced
correctly. We may want to get an independent firm to assst with the pricing.
Defaults are the most important concern.

Downgrades.

Re-optimization

Assets default, or

Our liahilities cash flow changes (e.g., if apendoner dies) it may be necessary to
rebaance our cash-flow matching.

Active Management

There is some active management in cash-flow matching, as if we can find another
security with the same characterigtics as our current security, yet with ahigher yield, we
would definitely switch to the higher yielding security.

Combination Strategies

0]

(ii)

)

Active/lPassve. Here we may have aportion of our portfolio which we will actively
manage and another portion which we' ll be passvewith ® (use index funds or adopt a
buy-and-hold strategy).

Active/lmmunization
Have an active portion and another percentage you immunize.
Immunize by:

PV (Assets) 3 PV (Liabilities)
Duration (Asset) = Duration(Liabilities)

Contingent Immunization. Here we have alower bound for our return and as soon as
that lower bound is reached, we switch our portfolio to a completely immunized
portfolio from a completdly active portfalio.

Horizon Strategies. Here we use cash-flow matching up to the “horizon” and then
immunize the portfolio from the * horizon™ point on.
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Combination by Formula. We cdculate the active percentage in our portfolio by the

following formula

(ITR- MR)
ITR- WC

ITR = Immunization target return.
MR = Minimum rates.
WC = Worst-case return.

Multiple Asset Performance.

Thisiswhen we sdlect the assets that are performing the best.
Involves many transactions.

The grategy will involve buying callsto purchase the different assats.
Involves market timing.

Switch from current portfolio to a higher yielding one.



3. (8 points) ABC Insurance Company has alarge block of flexible premium life insurance
policiesinforce. For each policy the premiums paid are deposited into that policy’s Fund. Every
month, the Fund is credited with interest based on 5-year Treasury notes and is reduced to pay for the
cost of insurance,

The benefits provided by the policies are:

Degth benefit is the face amount plus the Fund.
Surrender benefit is the Fund.

The asset portfolio backing dl life insurance policies of the company is managed to match the
performance of abond index.

The invesiment manager has suggested that an immunized portfolio be used to back these
flexible premium life insurance policies.

@ Describe how immunization could be applied to this block of flexible premium life
insurance policies.

(b) Compare bond indexing to immunization.

(© Describe the organizationa issues related to asset liability management for this block of
flexible premium life insurance policies.
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Question #3

@

(b)

(©

Immunization involves matching duration of assets and ligbilities

0] By matching the effective duration of the asset and the ligbilities, the market vaue of
assets and lighilities will respond with the same sengtivity toward interest rates change
and hence, its surplus will be immunized.

(it) Three conditions need to be met to immunize this block of multiple ligbilities
- Effective duration of assets = effective deviation of lighilities
- Present value of assets = Present vaue of liabilities
- D  igperson of assets > Dispersion of lidbilities.

Bond indexing compared to immunization:

- Bond indexing minimizes expectationa inputs because it isaform of passve
management.

- Bond indexing tries to match its rate of return to that of the index.

- Compared to immunization, bond indexing gives the company a greater control over its
investment managers. it also lowers advisory and non-advisory fees.

- Transaction cogts are lower because bond indexing involves mostly buy-and-hold,
whereas immunization requires frequent transaction to rebaance the asset and ligbility
duration.

- However, bond indexing limits the selection of securities because the investment
manager is limited to the securities that are present in the index. On the other hand,
immunization has no such redtriction (except those placed by the company itsdlf) and
managers can take advantage of the more attractive assets in the market.

- Thereis aways a danger that even though the portfolio return is matched to the bond
index, it is not sufficient to meet the company’ s objectives. Bond indexing may not be
the optimal portfolio.

- But there are disadvantages in immunization, e.g., it only assumes pardle yied changes,
it requires frequent transactions, it focuses on instantaneous price change instead of
future ligbility vaue.

Organization Issues
@ ALM Process
- The assets and liahilities should be coordinated effectively to minimize losses.
- The actuaries should understand this process and have well-defined
responshilities.
- Frequent communication among the managersis required.

2 Investment Policy
- It should be gtated in the investment policy a neutra position and the permissible

9



3

(4)

Q)

deviation from this pogtion.
- The managers should have written guidelines as to how to manage the portfolio.
- This policy should be frequently reviewed.

ALM Expertise

- Makes sure that the managers handling this has a proven track record and the
knowledge and expertise. They should aso understand both the assets and
ligbilities Sde of the flexible premium life business.

Segmentation of Assets

- Hexible premium life policies can be segmented into the insurance part and an
investment portion.

- Different ssgments have different risk management dtrategies.

- Be careful not to over-segment the assets because this can result in reduced
yield.

Liahility Pricing Prectice
- When pricing, the assumptions should be redigtic

10



4. (8 points) You are given the following information:

A U.S. company had $20,000,000 to invest. It had the opportunity to invest in 8% fixed
interest U.S. dollar bonds and 8% fixed interest Euro (e) bonds.

The U.S. company entered into the following 3-year swap dedls that exchanged the fixed
interest rates for variable rates.

Ded 1

- A broker-dedler found abank in England that provided a 3-year currency swap for notiona
principal of $10,000,000/e12,500,000 paying 12-month LIBOR.
The broker-dedler agreed to pay the bank in England 7.8% payable annually.

At the time of the transaction, the exchange rate was $1U.S. = 1.25 Euros.

Ded 2:
- The broker-dedler found aloca bank that provided a 3-year interest rate swap for notiond
principa of $10,000,000 paying 6-month LIBOR with an 11% (annud) Cap.

The broker-dedler agreed to pay the loca bank 7.9% annudly

Time (years): 0 0.5 1 15 2 25 3

Exchangerate el.25 el.2 el.35 el
(Euro per $1U.S)

6-month LIBOR 7% 6.9% | 65% | 10% | 11.5% | 12%

12-month LIBOR 8% 7.5% 12%

(& Show the payment and receipt cash flows for the deal with the bank in England (Dedl 1) for
esch of:
(i) Thebank in England
(i) The U.S. company

(b) Show the payment and receipt cash flows for the ded with the locd bank (Ded 2) for each
of:
(i) Thelocd bank
(i) The U.S. company

(c) Anayze the advantages and disadvantages of these two deals to the U.S. company.

Show dl work.

11
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Question #4
@ Ded 1
Bank of England U.S. Company
TimeO  Gets $10,000,000 Gets €12,500,000
Gives 12,500,000 Gives $10,000,000
At the beginning, Notiona Amounts are exchanged.
Exchanges are through a Broker-Dedler (B/D)
Timel  Getse975,000 Gets $800,000 = $10,000,000 x 8%
Gives $800,000 Gives e1,000,000
All payments (dl years are made through a B/D
Each year:
- U.S. Company gives 1,000,000 = e12,500,000 x 8% to B/D.
- Bank of England gets €975,000 = 12,500,000 % 7.8% from B/D.
- Bank of England gives, and U.S. Co. gets (via B/D),
$10,000,000 x 12 month LIBOR
Time2  Getse975,000 Gets $750,000 = $10,000,000 x 7.5%
Gives $750,000 Gives 1,000,000
Time3  Getse975,000 Gets $1,200,000 = $10,000,000 x 12%
Gives $1,200,000 Gives 1,000,000

Also, a end, Notional amounts are exchanged back.
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(b)

(©

Dedl 2

TimeO

Time 0.5

Time 1.0

Timel5

Time2.0

Time25

Time3.0

L ocal Bank U.S. Company

No initid sweap of notiona amounts. No initid swap of notional amounts.
Gets $395,000 Gets $350,000 = $10,000,000 x 7%/2
Gives $350,000 Gives $400,000

All payments (dl years) are made through a B/D.
Each Yyear:
- Company gives $400,000 = $10,000,000 x 7.9%/2 from B/D.
- Loca Bank gets $395,000 = $10,000,000 x 7.9%/2 from B/D.
- Locd Bank gives, and U.S. Co. gets (viaB/D)

$10,000,000 x 6 months LIBOR/2 (subject to cap)

Gets $395,000 Gets $345,000 = $10,000,000 x
Gives $345,000 6/9%/2

Gives $400,000
Gets $395,000 Gets $325,000 = $10,000,000 x
Gives $325,000 6.5%/2

Gives $400,000
Gets $395,000 Gets $500,000 = $10,000,000 x
Gives $500,000 10%/2

Gives $400,000
Gets $395,000 Gets $550,000 = $10,000,000 x
Gives $550,000 11%/2

Gives $400,000

Cap of 11% on 6-month LIBOR rate appliesin this period and the next.

Gets $395,000 Gets $550,000 = $10,000,000 x
Gives $550,000 11%/2
Gives $400,000

Advantages and Disadvantages to U.S. Company

Ded 1:

13



Advantage — U.S. Company guaranteed 12-month LIBOR w/o limitation.
Advantage — By setting up swap, U.S. Company eliminates any exchange rate risk.
Advantage — 12-month LIBOR payment is less volatile than the 6-month LIBOR.

Ded 2:
Disadvantage — L ose potentia yield due to 11% cap on interest rate.
Advantage — Good for hedging afloating rate ligbility (ALM) ... both dedls are good for
this.

14



(5 points) Theinvestment committee of a defined benefit pengon plan wishesto select anew
investment manager for its pengon fund.

@ Describe the sdlection criteria which shoud be consdered by the investment committee.
(b) Describe the selection process.

(d) Recommend actions the investment committee should take to ensure it fulfilsitsfiduciary
duties to the pension plan.

15
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Question #5

@ 1. Peformance Record
Use market cycle (3-5 years)
Make sure dl accountsincluded (not exclude lost accounts)
How much risk was taken to achieve return?

2. Reputation of firm and manager
Client satisfaction

3. Rik/Reward Characteristics
Risk = Standard deviation of returns

4. Investment Style (to match fund objectives)
Growth
Income
Badanced

5. Sizeof Firm
Benefits of amdl firm
- Get more attention
- Fewer people to communicate with
- Trades may not affect market

Benefits of large firm

- Lower transaction costs

- Managers to review and research assets

Negatives — trades affect market and may not give fund attention it deserves.

6. Quadlity of Saff
Congdder:
- Turnover
- Sdary (high indicates better retention and possibly skill)
- Education

(b) 1. Sdect investment objectives of fund.
2. Sdect investment policy

16
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o &

Send out questionnaires. Can use consultant to help prepare this and analyze date. Include
questions about performance/stylefirm.

Interview best managers who meet objectives (taking into account al selection criteria).

For performance measure, use entire market cycle (3-5 years). Compare to other
managers with same style and risk.

Hire based on performance and criteria

Select manager based on balance of al of the above.

Diversfy: Assets must be diversified according to “prudent man” approach, in order to
avoid losses if too much in one asset which “goes bad.”
Impartidity: Between participants — must not give preference to one group of participants
(retirees vs. active employees). Certain investment (safe) will benefit retirees more than
active. Must balance needs of all.
Follow Statutory Condtraints

Allowable invesments

Reporting methods

Deegate Authority but Not Responsibility: Can delegate authority to investment managers
but not respongbility. Must, therefore, review their decis ong/performance.

Coordinate between investment managers, including making sure managers are not offsetting
transactions which lead to higher costs.

Make property productive.

17



(5 points) 1n 1980, the ABC High-Tech Corporation started a defined benefit pension plan for
its young workforce. The plan’sinvestment policy, at the time, caled for investing 70% of
assatsin stocks of large domestic corporations, 25% in red estate, and 5% in cash equivaents.

In 2000, the plan has asmal surplus, and the company’ s workforce consists of severa long-
sarvice employees as wdll as some retired members. ABC now plansto introduce a defined
contribution option which will offer abroad range of mutua funds and guaranteed interest
investment options. Current members of the defined benefit plan will be offered a one-time
opportunity ether:

To continue in the existing defined benefit option of the plan, or

To transfer the vaue of the defined benefit entitlement to the defined contribution option of
the plan and to sart accruing future benefitsin the defined contribution option.

Future new employeeswill only be offered the defined contribution option.
@ Andyze the appropriateness of the exiging investment policy
() ainception; and
(i) in 2000, if the defined benefit plan were to continue for dl employees.

(b) Recommend changes to the plan’sinvestment policy that may be needed in anticipation
of the defined contribution option.

18
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Question #6

@

At inception:
(1) Atinception:

Since the work force is young, amore aggressive portfolio is OK.

Liquidity isonly needed to pay out termination bendfits; time horizon islong.

However, the plan needs to make contributions and book expense so the manager

should have made sure that the potentid volatility of earnings compared to the

aggressive naure or the investments was OK ., i.e,, abig lossin portfolio would

require higher cash contributions and result in increased expense under FAS.

Additiondly, this portfolio alocation may not be “prudent” or diversified enough to

provide protection to fiduciaries.

-- Thefiduciariesinvestment committee should have assessed the risk return
profile of the company.

They are acting on behaf of the participants and invest so asto ensure payments of

benefits.

Better portfolio would have some exposure to bonds (20-40% -- some high yield),

more divergfied equities (smal cap, internationd), had asmaller exposure to redl

estate.

A large cash holding is not needed due to no benefit payments. Aggressiveis OK;

not diversified is nat.

In 2000, need to dramaticaly change alocation due to:

Retirees
Longer service employees reaedy to retire with higher benefits

To pay retirees, need liquidity so cash and bonds (coupons) alocation should be increased.
Can immunize or dedicate cash flows, if desired, for retiree portion to help protect/maintain
aurplus. Additiondly, should increase bond exposure due to potentidly longer-term, higher-
benefit employees retiring soon. Once again, diversficationisamust. What's important to
the company? Presumably, they have decided that they don't like defined-benefit plans
snce switching to defined-contribution. Therefore, probably want to minimize cash and
expenseinvolved. Therefore, protecting surplus may be of utmaost importance, in which
case should immunize whole plan.

Summarized:

Increased liquidity needs
Maintenance of surplus
Shorter time horizon
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Need to diversify.

(b) Optl on to transfer defined-benefit to defined-contribution plan. Consder:
Modd who will transfer (worst case?)
Moveto liquid assts.
Raise cash.
Shift entire portfolio from aggressive stance to consarvative and diversfy as well.
Eliminate red edtate, if possble, or dramaticaly reduce holding.
Lock in retiree liability (dedication, immunization).
Determine impact on surplus.

(d) Changes in investment policy with inception of DC plan:

- DB planisremaning. However the mgority of the people that stay in DB plan will be the
long-service, close-to-retirement-age employees. Therefore, the investment policy needs to
be revised to put alarger percentage of the assetsin fixed securities (maybe GICs and some
more money market insdruments).

For the DC plans. Need to have a separate investment policy. In order for fiduciary not to

be held ligble for diversfication, need to:

- Offer at least three investment options.

- Allow the transfer of funds between investment options a least quarterly.

- Provide information such as prospective on gppropriate securities in accordance
with Securities Act.

20



1. (5 points)

@ Describe the needs of the three major dlients of the financia system and the various
environmental responses to these needs.

(b) With respect to the conflict between two of these mgjor dients:
() Explain the nature of this conflict; and

@i Explain how the control structure of afirm can address this conflict and describe
any associated problems.

21
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Question #7

@ Household: Concerned with how to invest. Investment based on diversity of risk preferences,
tax gtuation.

Busness
Use investments to generate money to purchase redl assets through borrowing or issuing
stock.
Want best price with lowest cost —smple securities.

Government:
Need to raise funds to finance expenditures.
High credit worthiness alows borrowing &t low rates.
Roleis requesting their financid servicesindudry.

Environmental Responses.
- Hnandid Intermediaries
- Bring together investors and borrowers.
- Allow for pooling of money, risk diversfication, financid expertise.
Investment Bankers:
- Design and market securities.
Financid Innovation and Derivaives.
- Bundling/unbundling to transform smple securities to meet demands of investors—
finanda re-engineering.
- Use derivatives to hedge risks of other assets.

(b) Agency Problems
Conflict between interest of shareholders (household) and company management (business).
Managers may not run the businessin the best interest of shareholders.
Management controls perquisites — shareholders pay for them.

Control Features:
Can buy and sdll stock at anytime.
Voting proportiona to number of shares.
Shareholders must approve major decisons.
Much-audited financid information must be provided to shareholders.
Shareholders elect Board of Directors.
Board controls management.

Problems.
Management can become shareholders — stock options.

COURSE/EXAM 6: May 2000 -22-



Poor management isthreat to shareholders — proxy fights are expensive; paid for by

shareholders.
Takeover isbiggest risk of poor management — but take-over fights can be expensive to

shareholders.

COURSE/EXAM 6: May 2000 -23-



** BEGINNING OF EXAMINATION 6 **

AFTERNOON SESSION
Beginning With Quetion 8

8. (4 points) You are given the following information about a securities market model:
The modd congsts of 2 securities and a bank account.
The bank account pays interest of 10% per year.

The price of each security today is 100.

There are three possble scenarios for the prices of the securitiesin 1 year:

Security X Security Y
Scenario 1 220 0
Scenario 2 55 0
Scenario 3 0 250

(&) Cdculate the ate price matrix for this securities market modd.
(b) Caculaetherisk neutra probabilities for this securities market modd.

Show al work.

COURSE/EXAM 6: May 2000 -24 -
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Question #8
Cdculaey and Q.
Bank account pays 10%.
220 0
100 55 100 0
0 250
€) 110y , +110y , +110y , =100

220y , +55/ ,+0y , =100
Oy, +0y ,+250y ,=100P y , =040

100- 55y , _

220 !

110(%) +110y , +110(0.4) =100

50- 275y , +110y , +44 =100

825/ , =6
12 4
y,S==—
165 55
4
o) o
Ya 220 220 55
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State price vector if é y . = 1% and dl drictly postive.
1

24 4 22 50
Yoty oty =gt st == =

55 55 55 50
1 1 _50
1+i 11 55

Thestate pricevectorisfy , vy, Y )= [55 = =

24 4 22}

(b) Since the gtate price vector exigts, therisk neutral probabilities also exis.

=(1+i)y
ponfZ 2 2
55 55 55

5% %

50 50 50

é Q:1_§+i+£

50 50 50

\ therisk neutra probabilitiesare Q = {
50 50 50

24 4 22}
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0. (8 points) OURFSA.com, a private internet company, has an initid public offering (1PO)
on January 1% at a price of $50 per share. On January 317, the price fallsto $30 per share.  No dividen

Investors A and B each invest $12,000 on January 1.

Investor A purchases the maximum number of shares of OURFSA.com on margin &
the IPO price. The maintenance margin is 35%.

Investor B slls short the maximum number of shares of OURFSA.com on margin & the
IPO price. The short pogition maintenance margin is 40%.

Assume no interest on the margin loans

Assume the maximum margin for both investorsis 50% at purchase.

@ Describe commonly used methods to underwrite an | PO.

(b) Explan how the IPO priceis typicdly determined.

(© Describe the margin process for stock purchases and short sales.

(d) Quantify aternative actions investor A may take on January 31* to meet the margin call.

(e Determine the vaue the stock price should strike in order for investor B to receive a
margin call.

Show all work.

COURSE/EXAM 6: May 2000 -27-
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Question #9

@ Common Methods of PO Underwriting:
Firm Commitment — Investment bank actudly buys the shares from the issuing
company, then resdlls them in the market.
— Riskisassumed by the investment banker in exchange for a spread between the price
they buy a and the price they sdl at.
— PO pricewill tend to be low for safety.
Best Efforts — Investment bank doesn't actudly buy the shares, just help market it to
potentid investors.
— Issuing firm holds risk if not dl shares are sold.
— No spread, so investment bank makes money from commissions and fees.
— Investment bank (or multiple) provide expertise in setting the share price.

(b) Determination of 1PO Price:
Syndicate of investment bankersis formed (one is the leader)
Based on road show interest from potentia investors, current market conditions, and
their expertise with Smilar Stuations, they suggest aprice.
Factors include: economy; perceived interest; market conditions.
Can be congtantly changing, right up to the time of the IPO.
Price is a trade-off
— If too high, not dl shareswill sdl (bad if firm commitment).
— If too low, issuing company won't raise as much money.
IPO prices have tended to be underpriced.

(© The Margin Process.
For Long Purchases.
—  Shares are bought with a combination of the investor's money and amargin loan.
— Initid margin isaset limit, 50%.
— From that time on, the margin percentage = Equity/Market Vaue.

Equity = (Market Vaue of the Stock) — (Initid Loan Amount)
— Margin cdl if margin percentage drops below the required maintenance margin.
For Short Sales:

— Shares are s0ld with the proceeds from the sdle adding to equity while the market value
of the stock is subtracted.

COURSE/EXAM 6: May 2000 -28-



of Long Stock Proceed of Short Stock

Equity
Market Vaue of Short Stock

, [Market VaIueJ ( Initial ) (Market VaIueJ
Equity = + -

Margin % = [
- Theinitid short pogtion requires that the initia account vaue (long stock or  cash) bea
minimum percentage (50%) of the stock being sold short.
(d) Alternative Actions when Faced With A Margin Cal:
Investor A could add cash (make a deposit) to his account to bring the margin % up to
35%.

Investor A has 480 shares with a margin loan of $12,000.

=16.6%

. _ 480($30) - $12,000 _ 2400
Margin % = =
(Stock @ $30) 480($30) 14,400

14,400 0.35=15040- 2400 = 2640

Must add $2,640.

Or he could sdl some of his shares until his margin % was at least 35%.

12,000 + 24,000 - MV of Short Stock

0% = (Initial cashinaccount)  (Sell short 480 shares@ $50)

(¢ Margin
MV of Short Stock

Maintenance Margin = 40%.

36,000 = 480

040 — (stock price)
480

(stock price)

192 =36,000+ 480

(Stock price) (Stock price)

672 =36,000

(Stock price)

Stock price = $53.57.

Investor B will get amargin call if stock price risesto $53.57.

COURSE/EXAM 6: May 2000 -29-



10. (7 points)
@ (2 points) Describe the key features of the following securities:
() Floating rate notes,
(i) Principa Only (PO) dtrips, and
(i) High yield securities.

(b) (5 points) Andyze the suitability of usng these securities to support afive-year GIC
with an option to surrender at book value if interest rates change.

COURSE/EXAM 6: May 2000 -30-



Course b6 —

Question #10

@
0]

(ii)

May 2000 — I llustrative Solution

Floating Rate Notes:
Coupon payments vary with short-term index.
Usudly contain puts.
Better when interest rates or index go up because coupons will be reset based
on index.

Principa Only Strips:
For MBS, these are securities that are based only on principa payments
(interest portion stripped off)
Very risky
Good if pre-payments are high because principa will be returned fagter.
Bought at a discount.

High-Yidd Securities:
Very risky
Usudly unsecured
Grest potentid profit, but also great risk.

Examples

- High-yield bank loans

- Regular, fixed-interest loans— High coupon (“Pain vanilla’)

- Rule 144A, (illegible) companiesto sell debt and private placement before
registering with SEC

- Bond/stock warrant.

NOTE: “Warrant” option usudly to buy stock from a company — company creetes
new shares.

- Extendible securities

- Split coupon — (No interest in first year)

- Payment in-kind (Pay in debt)

- Step-up.

(b) Support a5-Y ear GIC with Option to Surrender if Interest Rates Change.

Floating Rate Notes:

If interest rates go up, people will surrender GICs or avoid buying to invest in better
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yielding securities,
— Hoating rate will dlow you to credit higher rates on new GICsiif based on interest rate
market.

Concerns with Security:
— ForaGIC, it would be better to lock in afixed rate above the crediting rate, rather than
buy afloating rate.
— Sdfety Net: If interest rates drop below crediting rate, individud will not surrender GIC
and company will credit more than it will earn.

Principd-Only Strips:
— If interest rates drop, more people will refinance, causing yield to go up.
— If interest rates go up, lesswill refinance, causing less of areturn.

Andyze Advantage:
— If interest rate drops, GICs will not be surrendered and high yields will be earned.
— Good scenario.

Andyze Dissdvantage:
— If interest ratesincrease, GIC will be surrendered and might raise liquidity concerns and
lack of earnings.
— Since GICs are mostly risk adverse, PO might be too risky.

High-Yield Securities (Concerns with using high-yield)
— High risk might not be adequate for GIC
— Uncertain return and large risk might not meet GIC crediting rate.
— Liquidity might be poor if large numbers of GICs are surrendered and high-risk
securities are defaulting.
— Ddayed interest payments of some high-yield securities could cause |osses between
earned rate and crediting rate of GIC.
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11. (4 points) Describe viewpoints with respect to the strategy of purchasing common stocks with
alow priceto earningsratio (P/E) in order to outperform the stock market over the long term.
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Course 6 —May 2000 — Illustrative Solutions
Question #11

l. Studies have shown that low P/E stocks have higher returns than high PIE stocks over long
holding periods.

. Andyss from EMH Viewpoint
Observed out-performance held true even if returns adjusted for Beta® P/E may act
as additional descriptor of risk.
This result would appear to violate the EMH.

. Andyssfrom Dreman Viewpoint

Investor overreaction hypothesis — Investors overvalue best stocks (high PIE) and

undervaue worst stocks (low P/E).

Analysis forecadts poor due to:

- Tendency to extrgpolate from past earnings

- Behaviord influences

- Peer and indtitutiond pressures.
Trigger events — great positive impact on low P/E stocks

- Podtive earnings surprise for low P/E stocks

- Negative earnings surprise for high { P/E stocks).
Reinforcing even —smdl impact on low P/E stocks

- Negative earnings for low P/E stocks

- Podtive earnings surprise for high P/E stocks.
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12. (7 points) Given the following informetion:

Annud coupon on the bond = 6.00%
The lower one-year rate oneyear forward = 5.75%
Volaility = 15.00%
Option-adjusted spread (OAYS) = 25 basis points

@ Determine the current market price of a 2-year on-the-run putable bond, issued today
using the binomid lattice modd.

(b) Compare how modified duration and effective duration measure the senstivity of this
bond to changesin interest rates.

Show al work.
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Course 6 —May 2000 — [ [lustrative Solution

Question #12
Par =100

@ Coupon = 6
/ 106
106

r, =r, €% =(00575)e** =7.76%

106
V, == =100236
rL
v, = 106 _ 95365
rH
V. =100= 05(100.236 +6+98.365+ 6)
1+7n

\ 7, =530%
0AS = 0.25% =Constant spread to add to all rates.

VH /
/ r, = 7.76+0.25 =8.01%
VO
r, =530+025

= 555% \

106

r[_
Y,
106
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(b)

P
10801

v, =1% _ 10000
106

100+6+100+6

1055

V, =05 ( j =$10043 Market Price

But thisis<100. \ put option will be exercised set value to 100.
Modified Duration

Measures sengtivity of bond's price to changesin yied to maturity.
Assumesyidd curveisflat.
Assumes cash flows independent of interest rates.

Thisbond is*“putable’ with cash flows that change with changesin interest rates. Therefore,
modified duration is an inappropriate measure for this bond.

Effective Duration
Thisisthe correct measure for this bond as it compensates for cash flows that change due to
interest rate changes.
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13. (6 points) With respect to the operations of alife insurance company:

(a) Destribeliquidity.
(b) Ouitline the dements of a sound liquidity management program.
(o) Identify specific eventsthat could strain acompany’sliquidity leve.

(d) Outlinethe actions that a company may take to manage aliquidity stress Stuation.
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Course 6 —May 2000 — Illustrative Solutions
Question #13

@ Liquidity isthe ability to meet norma and adverse cash needs without problems, that is, without
affecting surplus too much or losing too much vaue on the sale of securities.

(b) - Separate assetsand liahilities.
- Assats avallable in one day/one month.
Liahilities required in one day/one month.
Use the maximum required and minimum available.
Net assets available = assets avallable — liabilities required.

Net Assets Available

Liquidity Ratio =
AUIAIY RO = T @ Liquidity Needs

Evduate under norma circumstances and under stress.

@ Company specific events:
Downgrade of the company by rating agencies — Policyholders will go get their money

back, which will only make the Stuation worse.

Rumor of financid problems (even if fdse) — same problem as above.

Loss of asource of revenuelliquidity.

Reports below expectations (i.e., reported earnings or dividend). — Investors will think
company isin trouble.

Industry-wide events:
- Problem with a big insurance company — Policyholders will be concerned.
Perceived problems with a certain product — Everyone will want to get money out of this
product in al companies.
Sudden change in customer demand — Companies need time to adjust themsealves.
Macro-level economic and palitica ingtability — A change in the regulatory environment
could cause problems.

(b) Sources of cash:
Exidting cash postion.
Short-term securitiesin money market.
Issuance of commerciad paper.
Get aline of credit with bank — Might be refused if company has red problems.
Sdl marketable securities.
Securitize unmarketable securities.
Repurchase agreements.
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Cash flow from operations.
Company could aso ad to its policies:

Surrender fees.

Surrender values adjusted to market.

Deaysin GICs.

Can a0 use reinsurance, offer separate account for concerned DC plan participants — polling
and sdling private placements.

Most important:
Keep regulators and rating agencies informed regularly.
Control public view of stuation.
Inform agents.
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@

©)

(4 points) You are given the following yield curve graphs.

o TTT—

Yidd (%)

Maturity (years)

)

Yidd (%)

Maturity (years)

Yidd (%)

Maturity (years)

Explain each of these yidd curves under the following hypotheses:
@ Liquidity premium;
(b) Pure or unbiased expectations; and

(© Market segmentation.
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Course 6 —May 2000 — I llustrative Solutions
Question #14

@ Liquidity premium hypothess:

Long-term bonds have a higher duration and, therefore, they are more sengitive to interest
rate changes.

Investors require aliquidity premium to accept this higher leve of risk.

The liquidity premium increases with maturity but a a decreasing rate.

Graph1:  Hypothes's gives no explanation.

Graph 2.  Hypothesis gives no explanation.

Graph 3:  Asmaturity increases, the liquidity premium increases but at a decreasing rate.

(b) Pure or unbiased expectations:

Forward interest rates are shown in spot rates:

S, = f,
(1+S,) =(1+ f,)(2+ 1)
(1+5,)° =(1+ £,)A+ )1+ 1)

Investors expect the same return from differing maturity strategies.
Graph 1. Futureinterest rates will increase and then decrease.
Graph 2. Future interest rates will decrease.

Graph 3:  Future interest rates will increase.

(© Market Segmentation:

Graph 2:
Investors have their segment that they prefer and they cannot be drawn fromit.

Hypothesi s acknowledges some overlap between ST investor (banks) and long-term
investors (insurance companies).

ST rates are more volatile.

Banks prefer to borrow money to individuas and business and will invest only the

EXCess.
When economy is doing well, business borrow from banks. Banks have little excess

funds to invest, which increases supply of ST investments, which increases rates rdative to
LT — Banks have less money to invest than insurance companies.
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Graph 3:
When economy dacks off:

- Lessborrowing (loans being paid off)

- Banks have more money to invest in ST securities

- Decreases supply

- Increases security prices and decreases ST yieldsw/changeto LT.
Banks have more money to invest than insurance companies.

Graph 1.
Banks and insurance companies have about the same amount of money to invest, but

thereisavoid in theinvesting market.

** END OF EXAMINATION 6 **
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