
 
 

SOCIETY OF ACTUARIES 
Exam FET 

Financial Economic Theory Exam (Finance/ERM/Investment) 

Exam FET 
MORNING SESSION 

 
Date:  Thursday, November 1, 2007 
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INSTRUCTIONS TO CANDIDATES 
 

General Instructions 
 
 1. This examination has a total of 120 points.  It 

consists of a morning session (worth 60 
points) and an afternoon session (worth 60 
points). 

 
  a) The morning session consists of 8 

questions numbered 1 through 8. 
 
  b) The afternoon session consists of 10 

questions numbered 9 through 18. 
 
  The points for each question are indicated at 

the beginning of the question.  Questions 1 - 5 
pertain to the Case Study, which is enclosed 
inside the front cover of this exam booklet. 

 
 2. Failure to stop writing after time is called will 

result in the disqualification of your answers 
or further disciplinary action. 

 
 3.  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. 
 
 2. 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. 

 
 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 written-

answer 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. 

 
 
 
 
 
 
 
 

Tournez le cahier d’examen pour la version française. 
 
 
 
                 © 2007 by the Society of Actuaries 
Printed in the U.S.A.            475 N. Martingale Road 
Exam FET-Front Cover  Schaumburg, IL 60173-2226    





















































































































































 
 
 
 

CASE STUDY INSTRUCTIONS 
 
 

The case study will be used as a basis for some examination questions.  Be 
sure to answer the question asked by referring to the case study.  For 
example, when asked for advantages of a particular plan design to a 
company referenced in the case study, your response hould be limited to 
that company.  Other advantages should not be listed, as they are 
extraneous to the question and will result in no additional credit.  Further, 
if they conflict with the applicable advantages, no credit will be given. 
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**BEGINNING OF EXAMINATION** 
EXAM FET 

FINANCIAL ECONOMIC THEORY EXAM (FINANCE/ERM/INVESTMENT) 
Morning Session 

 
 

Questions 1 – 5 pertain to the Case Study 
 
1. (5 points)  LifeCo is considering selling the Traditional life insurance block.  As part of 

the appraisal of that block, you are reporting to LifeCo’s senior management on the need 
to consider Economic Capital. 
 
(a) Define Economic Capital, and describe the key elements of the definition that 

would apply to the LifeCo Traditional block. 
 

(b) Describe the uses of Economic Capital in appraising the Traditional block. 
 

(c) Distinguish Economic Capital from regulatory capital. 
 

(d) Describe the computation of Economic Capital to provide for adverse mortality 
and persistency for the Traditional block using a stochastic approach. 
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Questions 1 – 5 pertain to the Case Study 
 
2. (8 points)  LifeCo’s ALM committee is concerned about the non-traditional life product 

segment’s duration mismatch shown in the ALM report. 
 
(a) Briefly describe the ALM characteristics of LifeCo’s non-traditional life product 

liabilities. 
 

(b) Evaluate this line’s interest rate risk exposure. 
 

(c) Assess the appropriateness of this line’s asset class allocation. 
 

(d) Explain the benefits and drawbacks of considering the ALM position of the 
traditional life and non-traditional life segments together. 
 

(e) Recommend a course of action for LifeCo. 
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Questions 1 – 5 pertain to the Case Study 
 
3. (7 points)  LifeCo’s ALM committee is considering hedging its currency exposure. 

 
(a) Describe the critical factors for determining the optimal hedge ratio for the 

currency exposure. 
 

(b) Compare three hedging techniques for managing currency exposures. 
 

(c) Assess LifeCo’s current currency exposure. 
 

(d) Recommend a strategy to manage LifeCo’s currency exposure and justify your 
recommendation. 

 
 
 
 
 
 

Questions 1 – 5 pertain to the Case Study 
 
4. (7 points)  You are the Investment Actuary for LifeCo. 

 
During their recent ratings review, the M&P Rating Agency expressed concerns around 
LifeCo’s management of liquidity risk for their Traditional Life portfolio. 
 
You have been asked by LifeCo’s Chief Risk Officer to address these concerns. 
 
(a) Define liquidity risk. 

 
(b) Describe general considerations for assessing a company’s exposure to liquidity 

risk. 
 

(c) Identify specific factors for this portfolio that increase liquidity risk. 
 

(d) A colleague has commented that liquidity risk could be mitigated simply by 
allocating more capital to various lines of business.   
 
Critique this suggestion. 
 
 

(e) Recommend actions to reduce the liquidity exposure for this portfolio. 
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Questions 1 – 5 pertain to the Case Study 
 
5. (7 points)  You are given the following template and supporting information. 

 
Template 
 Immediate Scenario Ongoing Scenario 
Risk-Adjusted Liquid Assets   
Risk-Adjusted Liquid Liabilities   
Liquidity Ratio   

 
Liability Risk Factor 
Liability Immediate Scenario (%) Ongoing Scenario (%) 
Deferred Annuities 90 100 

 
Surrenderability Factor 
Provision Factor (%) 
No surrenders allowed 0  
Market value adjustment 50  
Surrender charges greater than or equal to 5% 50  
Surrender charges less than 5% 100  
No surrender charges 100  

 
Covariance Risk Factor 
 Factor (%) 
All business 70 

 
Allowable Asset Factors 
Asset Class Immediate Scenario (%) Ongoing Scenario (%) 
Government 100 100 
Public Corporate (inv. Grade) 96 100 
Public Corporate (below inv. Grade) 0 25 
Private Corporate (inv. Grade) 65 75 
Private Corporate (below inv. Grade) 0 20 
Agency Pass-throughs 90 90 
CMO’s 80 80 
Cash and short-term 100 100 
Commercial Mortgages 0 0 
Equities 70 85 
Real Estate 0 0 
All other assets 0 0 

 
 
Calculate the risk-adjusted liquidity ratio for LifeCo’s Individual Accumulation Annuity 
segment, under both “Immediate” and “Ongoing” scenarios, using Standard & Poor’s 
Insurance Liquidity Model for 2000.  Show all work. 
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6. (14 points)  Your company has a large block of variable annuity (VA) policies invested in 
an S&P 500 index fund.  For all of these policies the ratio of the Guaranteed Minimum 
Maturity Benefit (“GMMB”) to the current market value of the VA policy assets is the 
same.   
 
You are given the following information: 
 

Market value of the VA policy assets 450 million 
GMMB of the VA policies 600 million 
Time to maturity of all the policies 2 years 
VA management charge None 
Expected log-return of the combined assets 9% per year 
Volatility of the combined assets 22% per year 
Risk free rate 5% per year continuously compounded 
Mortality, lapse rates, dividends and 
transaction costs None 

Return on assets Follows Geometric Brownian Motion 
 
 
(a) Calculate the probability that the guarantee will be in-the-money at the maturity 

date. 
 

(b) Calculate the expected payout on the GMMB (i.e. the excess of the guarantee 
over the market value). 

 
Your company decides to implement a hedging program to mitigate the risk of a further 
decline in the market value of the combined assets until the maturity date. 
 
(c) Calculate the theoretical cost of the OTC option that would hedge the risk using 

the Black-Scholes formula. 
 

(d) Explain briefly why the hedge cost is different from the expected payout from (b) 
above. 
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6. (continued) 
 

(e) Your company implements a dynamic delta hedging strategy with semi-annual 
rebalancing.  The actual path of the Market Value of the VA Assets is given in the 
table below. 

 
Calculate the information in the five empty cells in the table below. 
 

Year 
t 

Market 
Value of 

VA 
Assets 

1d  Delta 
Stock part of 
Rebalanced 
Hedge at t 

Bond Part of 
Rebalanced 
Hedge at t 

Cash 
Flow at t

0.0 450 0.4477−  302.76−  421.30 118.54 
0.5 440 0.7380− 0.7697−  469.33  
1.0 570 0.0128+ 0.4949− 282.10−   7.66 
1.5 550 0.4501− 0.6737− 370.52−  425.79 13.15−  
2.0 520 n/a n/a n/a n/a  

 
(f) Calculate the total discounted cost of the option hedge, given the path of the 

combined assets and the dynamic hedging strategy as implemented in the prior 
table and explain why this is different from the cost using the Black Scholes 
formula. 

 
(g) Describe an approach to measure the risk for VA products using real world 

probabilities and risk measures. 
 

(h) Explain the advantages and disadvantages of using the dynamic delta hedging 
strategy compared with not hedging the risk. 
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7. (7 points)  Currently, Country X has no domestic insurance company and market.  The 
President of Country X is considering two choices to reduce the cost of the country’s 
financial assistance program to beneficiaries of deceased workers: 
 

(i) Set up a state-run insurance company to provide subsidized life insurance 
policies to workers. 
 

(ii) Establish an open insurance market and allow foreign insurance 
companies to sell life insurance policies to workers with the government 
subsidizing the insurance premiums. 

 
World Life is a foreign insurance company and the sole candidate who has been offered a 
consulting assignment for the President prior to her decision above.  World Life has two 
choices: 
 

(1) Accept the consulting assignment and: 
 
(i) If the President selects the state-run insurer option, World Life will 

help set up the company; or 
 

(ii) If the President opens the domestic insurance market to foreign 
insurers, World Life will help draft insurance regulations. 

 
If World Life accepts the consulting assignment, it cannot enter Country 
X’s insurance market no matter what choice the President makes. 
 

(2) Decline the consulting assignment and enter Country X’s insurance 
market if there is one. 
 
If World Life declines, the President will not consider another candidate 
for the consulting assignment and Country X will carry out the President’s 
decision without foreign assistance. 

 
In the event the President chooses the open market approach other insurance companies 
may enter the market along with World Life.  The probability that this will occur is Z%.  
If this occurs, World Life’s profits would be reduced by 75%. 
 
A decision must be made in a tight time frame with no opportunity for bargaining or 
discussion between Country X and World Life.  You are given the following projections: 
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7. (continued) 
 

Effects on Country X: 
 

Financial assistance program cost savings with state-run insurer 60 
Consulting fee for World Life to help set up the state-run insurance company 35 
Consulting fee for World Life to help draft insurance regulations 20 
Financial assistance program cost savings if open insurance market 
introduced 45 

Additional overhead costs at the state-run insurer if no consulting assignment 
is awarded 40 

 
Profit opportunities for World Life (There are no income taxes in Country X.) 
 

Enter the market without any competition 40
Consulting fee to set up state run insurance company 35
Consulting fee to help draft insurance regulations 20

 
 
(a) Construct a table of outcomes to model all possible scenarios, assuming no other 

insurers enter the open market if it is established. 
 

(b) Distinguish dominating strategies and dominated strategies.  State whether the 
dominance is weak or strong. 
 

(c) Identify any Nash equilibriums. 
 
(d) Determine whether Pareto optimality applies to the possible outcomes. 

 
(e) Calculate the probability Z that would make the consulting assignment the 

dominant strategy for World Life. 
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8. (5 points)  Company XYZ’s Asset Liability Management Committee is currently 
reviewing the risk exposures of the Single Premium Deferred Annuities portfolio as 
described in the following excerpt from their ALM Report. 
 

Asset Type Market Value Modified Duration Effective Duration
Non-callable 
Government Treasuries $10 million 0.70 0.69 

Callable Corporate 
Bonds $40 million 4.26 2.92 

Mortgage Backed 
Securities $20 million 8.23 6.57 

 
Asset portfolio convexity = 45 
 
Liability Information: 
 

Line of Business Market Value Modified Duration Effective Duration
Single Premium 
Deferred Annuities $50 million 4.20 2.40 

 
Liability portfolio convexity = 65 
 
 
(a) Recommend a duration measure to evaluate the price sensitivity of each of the 

assets and the liabilities.  Justify your selection. 
 

(b) Calculate the portfolio duration of the assets based on your recommended 
duration measure in part (a). 
 

(c) Assess whether this asset/liability portfolio is immunized on the dollar value of 
surplus basis assuming non-parallel yield curve shifts can occur.  Show your 
work. 

 
 
 
 

**END OF EXAMINATION** 
MORNING SESSION 

 


