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Question 1 (9 points) 

The Appointed Actuary of your company asked you to review the mortality assumption of your 
company’s Term 20 product. 

a) (2 points) A new CIA study indicates that the general mortality experience for Term 20 
products in the industry based on the CIA 9704 mortality tables is 95.0%. Last month 
your company has completed the annual mortality study accounting for the past five 
years of experience. The five years of mortality experience for the Term 20 block 
calculated on the CIA 9704 mortality tables is 85.0%. There are 481 claims in the 
experience study. Based on this information you are asked to recommend a best 
estimate mortality assumption for the pricing of the Term 20 product using the Poisson 
model and within 3% of the true assumption 90% of the time. 

b) (3 points) The Appointed Actuary would like to enhance the mortality assumption of the 
Term 20 product and reflect the experience by sub-categories, for example by sex and 
smoker status. She would like the total expected claims to stay the same as under the 
original assumption and has asked you to provide a recommended approach and 
reasoning why that approach is appropriate for this application. 

c) (2 points) After reviewing the mortality assumption, you have been asked to evaluate 
the original costing process of this product. Here is what you have observed: 

 When setting the mortality assumption, the pricing actuary didn’t remove the 
substandard policies and joint policies from the industry study.  

 You reviewed the documentation and you found detailed written analysis of all 
the financial and non-financial risks, but couldn’t find the sensitivity testing 
related to those financial risks and an analysis of the final results. 

 You were not able to understand the communication of the results. A lot of the 
communication provided referred to “as discussed” without much detail.   

 You found the original peer review and all the sign-offs required by the company 
for the level of risk of the original quotation. 

You have been asked to explain what was done appropriately and what required 
improvement in the above process as it relates to the key principles of costing. 

d) (2 points) Currently the Term 20 products are cashflow matched using fixed income 
assets. Management has a conservative view towards market risk and would like to 
hedge this type of risk where possible. However one of the management team members 
would like to explore using non-fixed income assets to back obligations beyond  
15 years. Please provide benefits and risks that should be considered when using non-
fixed income assets to back the Term 20 product. 
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Question 2 (6 points) 

You are an actuary working for a consulting firm that has been hired to do the peer review on 
the work of the Appointed Actuary (AA) for a Canadian life insurance company. The AA has just 
been appointed replacing the previous one who resigned immediately prior to the valuation. 
The AA has had previous Canadian experience but has only just returned from four years 
working abroad. 
 

a) His Canadian Asset Liability Method valuation uses seven deterministic scenarios but the 
liability is based on a CTE(60) scenario.  

b) The assets are currently 50% equity and 50% fixed income but 10% of the equities back 
index-linked products. 

c) The fixed income assets are assumed to earn 100 basis points over government bonds. 

d) Being new the AA is somewhat unfamiliar with the company including its data controls 
and investment policies. 

e) The AA has asked you to assist with the audit by recalculating certain items for the 
auditor. 

f) The company has grown unhappy with the AA and is asking whether another actuary in 
your firm will step in as the AA. 

 
(6 points) Please discuss your concerns with the above situation. 
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Question 3 (9 points) 

Vegatonne is a mono-line company that only sells segregated fund policies with guarantees in 
Canada. As the Appointed Actuary of Vegatonne, you are becoming increasingly concerned with 
the growth in the company’s MCCSR capital requirements over the years. The facts on the 
Vegatonne operations are: 

 The underlying segregated funds are all Canadian equity-based funds. As a result, 
Vegatonne solely uses short futures on the S&P/TSX Composite Index to hedge the 
exposure to the segregated fund guarantees. 

 Vegatonne’s surplus assets are under a strict mandate to be fully invested in equity 
holdings other than a minimal amount needed to be held in cash and cash equivalents. 
In the recent past, they have been invested in common stocks of U.S. companies. 

 Vegatonne uses the factor based approach under section 8 of the MCCSR Guideline to 
calculate segregated fund capital. 

Two potential actions you are reviewing to improve Vegatonne’s capital position are: 

(1) Seek OSFI approval to use the company’s internal model to determine segregated fund 
capital.  

(2) Investigate opportunities with the surplus investments. 

 

a) (1 point) Explain why increasing capital requirements would be a concern to a company. 

b) (3 points) Discuss the advantages and the disadvantages of using an approved internal 
capital model to determine segregated fund capital versus using the approach in section 
8 of the MCCSR Guideline. 

c) (2 points) Propose an action that would improve Vegatonne’s capital using its surplus 
assets without violating the surplus investment mandate. The proposal must explain 
how capital would be improved from implementing the action. 

d) (3 points) Propose two actions other than the ones contemplated above that could 
improve Vegatonne’s capital position. Assume Vegatonne will not look to issue new 
capital instruments, and will not merge, acquire, or divest any business. The proposals 
must explain how capital would be improved from implementing the action. 
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Question 4 (9 points) 

Bill Brasky is the CFO of Saturday Night Insurance company (SNI). He has asked you to prepare a 
Source of Earnings from each of the last two years to determine if business is moving in the 
right direction: 

 SNI has several lines of individual non-participating business. 

 Taxes are negligible. 

 All figures are in $M CDN 

a) (4 points) Prepare the statement of earnings for 2014 and 2015 from the following 
information: 

 Expected claims in 2014 are $150M. 

 Changes in assumptions lowered reserves by $20M in 2014. 

 A new product XYZ was released on Dec 30, 2014 with an initial reserve of $10M. 

 The expected margin release for product XYZ in 2015 is $30M. 

 Expected margin release in 2014 is $50M. 

 Actual 2014 claims were $170M. 

 Bill’s newest actuarial analyst caught a big mistake in the reserve calculation that 
decreased reserves by $10M in 2014. 

 Income on surplus in 2014 was $10M and in 2015 was $13M. 

 Updating assumptions in 2015 decreased reserves by $20M. 

 New valuation software for some of SNI business dropped total reserves by $22M. 

 The expected total claims in 2015 are $197M. 

 Expected margin release for business that was sold prior to Dec 30, 2014 is $30M. 

 Total claims for product XYZ were $20M in 2015. 

 Claims for all other products $202M in 2015. 

 Expected best estimate reserve release on terminations equaled the actual best 
estimate reserve release on terminations in both 2014 and 2015. 

b) (2 points) Please comment on the SOE results including areas of success or concerns you 
would highlight to Mr. Brasky. 

(continued on the next page) 
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Question 4 (continued) 

 

c) (2 points) Beginning in 2016, premium tax and investment income tax rates have increased 
10%. Please identify the line items influenced in the 2016 Source of Earnings disclosure by 
these changes and why they are impacted. 

The insurance reporting landscape is changing, Bill hasn’t decided if he wants to retire before 
the introduction of IFRS. 

d) (1 point) What is the major difference between the quantification of an actuarial liability 
under CALM and the proposed changes under IFRS? 
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Question 5 (9 points) 

You are a pricing actuary at a new Canadian insurance company. You have been tasked with 
designing and pricing a competitive Term 10 life insurance product that is renewable and 
convertible and fully underwritten similar to current products in the market. Your marketing 
team has completed a market comparison and provided you the product features to price and a 
target premium rate for key ages. 

To develop your assumptions, you used a recent industry lapse experience study and used the 
Valuation Technique Paper #2 (VTP2) method for determining mortality deterioration. 

a) (2 points) Discuss limitations of solely relying on these reports to set your assumptions. 

b) (2 points) Based on your analysis, you have informed your marketing team that you 
cannot make their requested premiums meet the required profitability targets. As a 
result, the marketing team has decided to transform the T10 from a fully underwritten 
product to a simplified issue product to lower costs in order to make those premiums 
meet the profitability targets. Discuss how the mortality and lapse assumptions may 
vary based on the underwriting changes. 

 

Your marketing team has asked you to develop a predictive analytics model to help grow the 
business. 
 

c) (2 points) Describe the steps required in order to effectively implement your predictive 
model. 
 

d) (2 points) It is now 18 months since you first started – it has been a challenging project. 
Describe the types of challenges you are facing. 
 

e) (1 point) Describe the major difference between using predictive models compare to 
traditional actuarial models. 
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Question 6 (5 points) 

You work in the valuation department of a large insurance company in Canada. You focus on 
the valuation of T100 products. 

a)  (3 points) Your manager has asked you to participate in the 2016 Dynamic Capital 
Adequacy Test (DCAT) cycle. Your first deliverable is to propose a DCAT scenario 
specific to the T100 block of business. Please outline the scenario of your choice and 
why it is appropriate in the scope of DCAT and T100 products. 

b) (2 points) Your asset liability management department is considering changing the 
investment strategy for T100 products. Figure 1 represents your current asset and 
liability cashflow profile. Figure 2 represents a proposed investment strategy change. 
Inforce asset cashflows do not include cashflows from reinvestments or sale of assets. 
You are asked to provide insight into the following: 

a. Which CALM prescribed scenario is expected to generate the largest liability in 
both strategies and why? 

b. Which strategy is expected to produce the larger C3 PfAD and why? 

Figure 1 

Figure 2 
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Multiple Choice Questions 

Question 1 (1 point) 

 

Calculate the Investment Income Tax for 2015 using the following information as of December 
31, 2015: 

- The average maximum tax actuarial reserve for 2014: $1,500,000 

- The average maximum tax actuarial reserve for 2015: $1,600,000 

- No amounts reported to policyholders 

- In 2014, there was a life investment income loss of $15,000 and it has not been 
deducted yet. 

- XX-month moving average of Government of Canada bonds with terms to maturity 
exceeding 10 years are: 

o 12 month moving average: 2.90% 

o 24 month moving average: 2.95% 

o 36 month moving average: 3.00% 

o 48 month moving average: 3.05% 

o 60 month moving average: 3.10% 

 

A. $1,586 

B. $1,644 

C. $1,714 

D. $1,842 

E. $4,092 
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Question 2 (1 point) 

Which of the following statements are accurate? 

 

I The requirements in regard to management of adjustable policies are much less 
stringent than those for regular participating policies.   

II A segregated fund annuity would always have a term of the liabilities of zero. 

III If mortality improvement increases the liabilities it should be included.   

 

A. All 

B. None 

C. All but I 

D. All but II 

E. III only 
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Question 3 (1 point) 

Wylde Life is a small life insurance company operating in Canada and is regulated by OSFI. It is 
wholly owned by a large international holding company. In establishing Wylde Life’s internal 
capital targets, which of the following items cannot be considered? 

 

A. OSFI’s Supervisory Targets 

B. The current level of Wylde Life’s Tier 1 capital 

C. Parent company’s Group Own Risk and Solvency Assessment (Group ORSA) framework 

D. Parent company’s guarantee of Wylde Life’s capital position 

E. None of the above – all of these can be considered 
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Question 4 (1 point) 

Based on recent industry lapse experience for UL LCOI and T100 products, which of the 
following statements are true? 
 
I. Ultimate lapses are lower by increasing calendar year. 

II. Ultimate lapses are lower by increasing face amount band. 

III. A/E ratios are higher for substandard policies. 

 
 

A. I only 

B. II only 

C. III only 

D. I and II  

E. I and III 

F. II and III 

G. I, II and III  
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Question 5 (1 point) 

 
The Actuarial Standards Board is overseen by which of the following groups? 

 

A. Board of Directors 

B. Actuarial Standards Oversight Council 

C. Committee on Professional Conduct 

D. Practice Council 

E. None of the above 

 

 

 
 


