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INSTRUCTIONS TO CANDIDATES
2.

General Instructions
1.

2.

3.

This afternoon session consists of 10 questions
numbered 9 through 18 for a total of 60 points.
The points for each question are indicated at
the beginning of the question. There are no
questions that pertain to the Case Study in the
afternoon session.
Failure to stop writing after time is called will
result in the disqualification of your answers
or further disciplinary action.

3.

The answer should be confined to the question
as set.

4.

When you are asked to calculate, show all
your work including any applicable formulas.

5.

When you finish, insert all your writtenanswer sheets into the Essay Answer
Envelope. Be sure to hand in all your answer
sheets since they cannot be accepted later. Seal
the envelope and write your candidate number
in the space provided on the outside of the
envelope. Check the appropriate box to
indicate morning or afternoon session for
Exam FET.

6.

Be sure your written-answer envelope is
signed because if it is not, your examination
will not be graded.

While every attempt is made to avoid
defective questions, sometimes they do occur.
If you believe a question is defective, the
supervisor or proctor cannot give you any
guidance beyond the instructions on the exam
booklet.

Written-Answer Instructions
1.

Write your candidate number at the top of each
sheet. Your name must not appear.

Write on only one side of a sheet. Start each
question on a fresh sheet. On each sheet, write
the number of the question that you are
answering. Do not answer more than one
question on a single sheet.

Tournez le cahier d’examen pour la version française.
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9.

(5 points) Languid Life has decided to focus on surplus duration to determine the
appropriateness of the interest rate sensitivity of its cash flows. The current target for the
surplus duration is between 5 and 10 years. You are given the following information:
YEAR 1
Current assets
Current liabilities
Duration of assets

6,000,000
5,400,000
18 years

YEAR 2
Current assets
Current liabilities
Duration of assets

6,500,000
5,500,000
17 years

(a)

Calculate the range for the liability duration that satisfies the surplus target in
Year 1.

(b)

Calculate the range for the liability duration that satisfies the surplus target in
Year 2.

(c)

Describe the limitations of Languid Life’s approach.
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10.

(8 points) You are the CFO of Peckham Life Insurance Company. Recently you
uncovered evidence that Falkirk Re, a major reinsurance partner of yours, may be in
financial distress and could potentially default on its obligations in the near future.
Peckham Life has one coinsurance arrangement in force with Falkirk Re for a block of
UL policies. Peckham Life has a unilateral right of recapture in three years on the
business ceded to Falkirk Re.
(a)

(1 point) Explain how a Credit Default Swap would provide Peckham with the
protection it is seeking.

(b)

(1 point) Describe the advantages and disadvantages of using a Credit Default
Swap compared with immediate recapture of the business.

(c)

(1 point) Define the significant contract terms to be negotiated in order to enter
into a credit default swap to mitigate the exposure to Falkirk Re.

(d)

(1 point) Explain how a dynamic credit swap might be used in this situation.

Your corporate department has provided the following exposure estimates for the
coinsurance treaty with Falkirk Re.
End of Year

Coinsured Reserve ($Millions)

2007

$1,423

2008

$1,391

2009

$1,384

You have in turn provided these estimates to Friendly Bank and instructed them to
provide a price quote for a three year dynamic credit default swap assuming that:
• The above listed exposure amounts are the fixed payoff amounts upon which
both premium and default payments are to be made.
• Premium payments made by Peckham are in arrears (EOY).
• Default payments are assumed to be made at the middle of each year.
• Falkirk Re is assumed to have default probabilities of 25%, 10% and 5%
respectively in each of the coming three years.
• Recovery rate of 75% is assumed.
• The risk free LIBOR rate is 6%.
Friendly Bank has quoted a credit default spread of 500 basis points.
(e)

(4 points) Determine whether the price quoted by Friendly Bank is high or low.
Show your work.
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11.

(4 points) You work as an analyst for a fixed income money manager specializing in
Mortgage Backed Securities (MBS).
(a)

Describe the following
(i)

Nominal Spread

(ii)

Zero Volatility Spread

(iii)

Option Adjusted Spread

(b)

Recommend with reasons the best spread measure in (a) for measuring the
relative value of MBS.

(c)

You are given the following analysis for four tranches of a CMO:
Tranche

OAS (bps)

Option Cost (bps)

Effective Duration

A

39

12

1.2

B

50

10

3.5

C

60

11

8.5

D

65

62

5.4

Assess the relative advantages and disadvantages of each tranche.
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12.

(5 points) A particular insurance product is offered by only two insurance companies:
Company Blue and Company Red. In a non-cooperative way, each company may
allocate a certain amount of effort for the purpose of gaining a market share proportional
to the amount of effort exerted.
The cost per unit of effort is s for Company Blue and t for Company Red, where s and t
are positive numbers such that t < 2s.
Denote by x and y the amount of effort from Company Blue and Company Red,
respectively. If both x and y are zero, the profits to both firms are zero. Otherwise, the
profits are given as below:
PBlue ( x, y ) = x / ( x + y ) − s x
PRed ( x, y ) = y / ( x + y ) − t y

(a)

Calculate the Cournot-Nash equilibrium allocations, x and y, and the equilibrium
profits, PBlue and PRed , in terms of s and t, assuming that both companies are to
move simultaneously.

(b)

Calculate the Stackelberg equilibrium allocations, x and y, and the equilibrium
profits, PBlue and PRed , in terms of s and t, assuming that Company Blue is to
move first.

(c)

Verify that Company Blue benefits from its status as the Stackelberg leader in (b).
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13.

(7 points) EJC Trust is an international financial services company composed of three
business units operating in profitable banking and reinsurance markets in Europe and
Asia. The company is concerned with its current capital position in light of the need to
fund future business growth.
You are reviewing the company’s capital allocation process, including the measurement
of risk capital and the evaluation of business unit risk-adjusted performance.
Capital is currently allocated using a centralized, top-down approach. Business units
have little influence on risk capital assigned to them.
Return on capital is currently determined by comparing monthly profits to month-end
daily risk capital. The average daily capital at risk (“CaR”) times the number of trading
days in a given month is being considered as an alternative risk measure for monthly
CaR.
You are given the following information about the company:
Table 1 ($ Millions)
Business Unit
Unit A
Unit B
Unit C

Stand-Alone CaR
200
100
200

Profit
40
15
50

Table 2: Correlation Among Business Units
Business Unit
Unit B
Unit C

Unit A
0.00
0.00

Unit B
0.30

(a)

Describe the top-down approach and two alternatives for capital allocation.

(b)

Recommend either allocated CaR or utilized CaR as the more appropriate
measure of risk capital for EJC Trust. Justify your recommendation.

(c)

Assess the appropriateness of the current return on capital measure that the
company is using and compare it to the alternative measure of monthly CaR.

(d)

Evaluate the appropriateness of allocating any diversification benefits across the
business units in proportion to their stand-alone risk capital.

(e)

Calculate the diversified CaR based on the approach described in (d).
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14.

(7 points) Fugitive Life Insurance Company is interested in raising capital to support its
entry into a new insurance market. It is considering hiring an investment bank to help
raise the needed capital. Fugitive’s current capital structure is as follows:
Equity
Senior Debt
Number of outstanding shares

500 million
500 million
10 million

Management has made the following forecast for its current business:
Present value of Earnings
1,200 million
700 million

Probability
60%
40%

The company has just raised 800 million of new junior debt and is now considering the
following projects:
Project A:

PV Earnings
1,000 million

Probability
100%

Project B:

PV Earnings
1,300 million
200 million

Probability
70%
30%

Assume the new project’s earnings are independent of the earnings for current business.
Bankruptcy occurs when the PV of total future earnings is insufficient to pay the face
amounts of junior and senior debt. Bankruptcy transaction costs are 100 million.
Management will select the project that maximizes expected shareholder wealth. There
are no taxes.
(a)

Contrast the effect on share price of issuing common stock or non-callable debt.

(b)

Describe the services that investment banks can provide Fugitive.

(c)

Recommend the project that management should pursue under each of the
following scenarios:

(d)

(i)

the junior debt is non-convertible

(ii)

the junior debt is convertible to 10 million shares at the option of the
debtholder

Explain how convertible debt overcomes some of the problems associated with
financing the new project with non-convertible debt.
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15.

(5 points) DustSucker Inc is a company that produces specialty vacuum cleaners. The
company is now up for sale and several larger companies are planning to make bids to
purchase DustSucker Inc.
GenHouse is a large holding company which wishes to acquire DustSucker with a
combination of 50% debt and 50% equity.
DirtWizard is a privately owned company which wishes to acquire DustSucker solely
through equity.
You are given the following information about the firms:
All outstanding debt is at 5% annual interest.

Expected Return
Pre-tax Operating Income
Debt Outstanding
Number of Shares Outstanding

DustSucker
10%
500,000
0
800,000

GenHouse
10%
1,000,000
5,000,000
250,000

DirtWizard
10%
1,000,000
0
500,000

(a)

(1 point) List the assumptions underlying the Modigliani and Miller (M&M)
Capital Structure Model.

(b)

(4 points) Determine which firm’s shareholders would benefit more from the
purchase of DustSucker under each of the following, using the assumptions
from (a):
(i)

no corporate income tax

(ii)

the corporate income tax rate is 25%
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16.

(7 points) You are performing a risk analysis on a portfolio that includes fixed income
derivatives. You are analyzing duration, 1-year VaR, and stress testing.
(a)

Describe the principal risk factors for fixed income derivatives.

(b)

Describe why duration may not be an adequate measure of the price change of
fixed income derivatives.
You are estimating the probability distribution of the portfolio’s 1-year price
change using a Gamma distribution. The first three central moments are:

μ1
μ2
μ3

25
3,000

−82,000

The table below gives the 99% quantile, κ ( λ ) , of the Gamma distribution as a
function of the coefficient of skewness, λ , for a unit standard deviation, where
λ = μ3 / σ 3 .

λ

κ (λ )

−2.83
−2.00
−1.00
−0.67
−0.50
0.00
0.50
0.67
1.00
2.00
2.83

3.99
3.61
3.03
2.80
2.69
2.33
1.96
1.83
1.59
0.99
0.71

(c)

Calculate the VaR at the 99% level assuming the Gamma distribution.

(d)

Calculate the VaR at the 99% level assuming the Normal distribution.

(e)

Recommend which VaR measure should be used.

(f)

Appraise stress testing vs. VaR as a measure of portfolio risk.
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17.

(6 points) You are analyzing the interest rate risk of a non-callable 2-year government
bond using the following data:
t

Cash flow ( t )

Spot Rate ( t )

0.5
1.0
1.5
2.0

$3.00
$3.00
$3.00
$103.00

4.75%
4.95%
5.00%
5.05%

Spot rates are continuously compounded.

(a)

(4 points) Calculate the key rate durations for all key rates
( t = 0.25, 1, 2, 3, 5, 7, 10, 15, 20, 25, 30 )

(b)

(1 point) Calculate the effective duration for the bond.

(c)

(1 point) Compare key rate durations with effective duration for measuring
interest rate risk.
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18.

(6 points) Assume today is January 1, 2008. Your company is evaluating a new venture,
project GenE. Your company has until January 1, 2009 to commit capital to project
GenE. The publicly traded security GECH has the same risk characteristics as project
GenE. Currently, your company uses the traditional discounted-cash-flow (“DCF”)
approach to appraise capital investment projects.

You are given the following information.
Risk free rate: 3% per annum
Investment cost of project GenE: 51 million
Projected cash flows from project GenE:
Probability
60%
40%

Cash Flow one year after investment
75 million
25 million

Price of security GECH on January 1, 2008 is $10 per share
Each year the price of GECH has a 60% probability of increasing by 50% and a 40%
probability of decreasing by 50%.

(a)

Determine the expected rate of return for an investment in GECH.

(b)

Determine whether your company should invest in project GenE using the
traditional DCF approach with a 1-year horizon to appraise the capital investment
of the project.

(c)

Describe the shortcomings of the traditional DCF approach to capital budgeting.

You have learned from the Society of Actuaries exam syllabi that the Contingent-Claims
Analysis (“CCA”) approach in capital budgeting can help to overcome the shortcomings
described in (c).
(d)

Calculate the expanded net present value (“NPV”) and the option premium for
project GenE using the option-based CCA approach.

A third party wishes to replicate the payoff of project GenE in one year using a hedge
portfolio constructed of shares of GECH and 1-year risk free borrowing.
(e)

Calculate the number of shares of GECH and 1-year risk free borrowing required
for the hedge portfolio.
**END OF EXAMINATION**
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