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Exam DP-RC,A 
 
 

Date:  Thursday, November 1, 2007 
Time:  8:30 a.m. – 1:15 p.m. 

 
 
 

INSTRUCTIONS TO CANDIDATES 
 

General Instructions 
 
 1. This examination has a total of 90 points.   
 
  The points for each question are indicated at the 

beginning of the question.  Questions 1 - 6 and 
9 – 11 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 Exam DP-RC,A. 

 
 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. 
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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 should 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.



DP-RC,A: Fall 2007 - 1 - GO TO NEXT PAGE 
Retirement Benefits Design and Pricing Canada, Segment A 

**BEGINNING OF EXAMINATION** 
Retirement Benefits Canada – Design & Pricing, Segment A 

 
 
 
 

Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

1. (8 points)  The CFO of NOC has engaged you to conduct an asset/liability study for the 
Hourly Pension Plan for the purpose of setting the asset allocation policy. 
 
(a) Describe the possible objectives of an asset/liability study. 
 
(b) Describe the characteristics of NOC and the Hourly Pension Plan that should be 

considered in conducting an asset/liability study. 
 

(c) Describe the development of the economic assumptions required for the 
asset/liability study. 

 
 
 
 
 
 

Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

2. (8 points)  The January 1, 2007 going concern funding valuation results for NOC’s 
Salaried Pension Plan show a 2007 maximum employer contribution of $0. 
 
Prior to filing the valuation report, NOC’s management has indicated they would like to 
make a contribution in 2007 to the pension fund.  They have asked you to revise your 
assumptions. 
 
 
(a) Evaluate the potential of a change in the discount rate, salary scale, mortality and 

retirement age assumptions to increase contributions, including the factors you 
will take into consideration when setting these assumptions. 
 

(b) Describe how the CIA professional requirements apply to NOC’s request. 
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Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

3. (7 points)  You are the new actuary for NOC.  You are in the process of preparing your 
first information request for the Salaried Pension Plan valuation. 
 
(a) Identify the information and its sources required for the funding valuation. 

 
(b) Describe the quality control checks you will perform on the information obtained. 
 
 
 
 
 
 

Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

4. (15 points)  NOC is considering converting the Salaried Pension Plan to a defined 
contribution (DC) plan. 
 
(a) Identify the reasons why NOC may prefer a DC plan. 

 
(b) Compare and contrast alternative DC plans NOC could consider. 

 
(c) NOC has decided to convert to a registered DC pension plan.  Describe the 

considerations in designing the DC formula for current defined benefit members. 
 

(d) Describe the additional considerations required if past service benefits are to be 
converted. 
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Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

5. (7 points)  You are working on the design of a new unfunded SERP at NOC.  The new 
SERP will cover only the CEO, the COO and a CFO currently being recruited. 
 
You are given the following information: 
 

 Age Service Base Salary Target Bonus 
CEO 45 20 $500,000 50% 
COO 60 20 $400,000 35% 

New CFO 50 0 $300,000 35% 
 
 
Describe the plan design considerations for the SERP. 
 
 
 
 
 
 

Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

6. (6 points)  NOC is asking your help to establish a pension plan for its third-country 
national employees in the European Union. 

 
(a) Describe the required components of a global benefits policy. 

 
(b) Describe the issues that need to be considered when designing and implementing 

a pension benefits program in the European Union. 
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7. (8 points)  You are reviewing a pension plan’s investment performance over the past two 
years.  You are given the following information: 

 

 Actual Return Benchmark 
Return 

Actual 
Allocation 

Target 
Allocation 

Asset Class 2005 2006 2005 2006 2005 2006 2005 2006 
Domestic 
Equities 11% 21% 13% 15% 51% 57% 50% 50% 

International 
Equities 17% 10% 16% 7% 9% 11% 15% 15% 

Domestic 
Bonds 3% 4% 7% 5% 38% 30% 35% 35% 

Cash 2% 2% 3% 1% 2% 2% 0% 0% 
 
 
(a) Calculate the pension fund performance in each of the last two years and in total 

relative to the benchmark returns.  Show all work. 
 

(b) Explain the difference in returns for 2005 and 2006 between the pension fund and 
the benchmark using macro attribution analysis.  Show all work. 
 

(c) Describe potential issues that should be considered when comparing the actual 
fund return with the benchmark return to assess the manager added value. 

 
 
 
 
 
 

8. (6 points)   
 

(a) Describe the general features and common design objectives of flexible pension 
plans. 
 

(b) Describe the benefits that can be enhanced within flexible pension plans. 
 

(c) Describe the regulatory constraints affecting a flexible pension plan design. 
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Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 

 
9. (12 points)  You are the actuary for NOC’s Salaried Pension Plan.  In addition to the 

going concern funding valuation, summarized in the case study, the solvency valuation 
results as at January 1, 2007 are as follows: 

 
Solvency Balance Sheet as at January 1, 2007 

Market Value of Assets $959,430,000  
Windup Expenses ($1,000,000)  
Solvency Assets $958,430,000  
   
Liabilities   
Active members $806,000,000  
Pensioners $167,000,000  
Solvency Liabilities $973,000,000  
   
Solvency Surplus (Solvency Deficiency) ($14,570,000)  

 
 
You are given the following additional information: 
 
2007 and 2008 Normal Cost on the solvency basis $52,000,000 
2007 and 2008 Normal Cost on the going concern 
basis 

 
$41,799,000 

Existing Solvency Amortization Payments $0 
2007 and 2008 Pensioner Payments $14,000,000 per year 
2007 and 2008 Lump Sum payments $6,500,000 per year 
Solvency Discount Rate – Pensioners 4.50% per year 
Solvency Discount Rate – Actives 4.75% per year 
2007 Asset Return 4.00% 
2008 Asset Return  15.00% 
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9. (Continued) 
 
(a) Determine the special payments under Ontario legislation, over the next 3 years, 

by estimating the solvency valuation results at January 1, 2008 and  
January 1, 2009 assuming no going concern unfunded liability will emerge, no 
other actuarial gains or losses will occur and NOC will remit the minimum 
required employer contributions. 
 

(b) On January 1, 2007, NOC acquired a group of active employees and granted past 
service under the Salaried Pension Plan.  This acquisition increased the  
January 1, 2007 obligations as follows: 

 
Increase in Obligations 

Going Concern Liabilities $200,000,000  
Solvency Liabilities $250,000,000  
Going Concern Normal Cost $15,000,000  

 
Calculate the minimum required employer contributions for 2007 under Ontario 
legislation.   

 
Show all work. 
 
 
 
 

Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

10. (6 points)  NOC is considering using a three year asset smoothing method for their 
January 1, 2007 Salaried Pension Plan going concern funding valuation. 
 
(a) Determine the going concern funding valuation assets as at January 1, 2007 under 

the three-year smoothed market value without phase-in method.  Assume an 
interest rate of 6.5% for the full three-year period. 
 

(b) Describe the advantages and disadvantages of using a smoothed asset valuation 
method versus a market value asset method. 
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Questions 1 - 6 and 9 – 11 pertain to the Case Study 
 
 

11. (7 points)  You are given the following information regarding a member of the NOC 
Salaried Pension Plan. 
 

Gender: Female 
Date of Birth: April 1, 1967 
Date of Membership: April 1, 1997 
Date of Termination: April 1, 2007 
Marital Status: Married 
Province: Ontario 
Best Average Earnings at April 1, 2007: $200,000 
Breaks in Service: None 

 
You are also given the following information: 
 

 

7 year Government 
of Canada 

Benchmark Bond 
Yield  

(CANSIM B14070)

Long Term 
Government of 

Canada Benchmark 
Bond Yield 

(CANSIM B14072) 

Long Term Real 
Return Government 

of Canada Bond 
Yield  

(CANSIM B14081)
January 2007 4.12 4.22 1.79 
February 2007 3.98 4.09 1.75 
March 2007 4.03 4.21 1.77 
April 2007 4.12 4.20 1.76 
May 2007 4.16 4.24 1.78 
June 2007 4.20 4.28 1.80 

 
A plan amendment was made to the NOC Salaried Pension Plan effective  
January 1, 2007 to provide post retirement indexing at 75% of the increase in the 
Consumer Price Index and to apply the early retirement provisions at age 55 or later for 
members terminating prior to age 55.  This amendment was retroactive for all service and 
applied to pensions for all members. 
 
Assume that the frequency of indexing is equal to the payment frequency, that no 
indexing is payable for the period between termination and pension commencement, and 
that the income tax limits are applied at pension commencement. 
 
Neither the plan text nor the sponsor/administrator gives guidance on assumptions. 
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11. (Continued) 
 

(a) Determine the interest assumptions to be used for the calculation of the commuted 
value of this member’s registered pension benefit as at April 1, 2007. 
 

(b) Describe all the assumptions other than the interest rates that will be required in 
the calculation of the commuted value. 
 

Show all work. 
 
 
 
 
 

 
**END OF EXAMINATION** 

 


