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Question 1 (7 points) 

The Tyrell Insurance Company is aiming to develop a segregated fund product with a term of 
ten years. Some planned features of the product include: 

• 100% deposit maturity guarantee and 75% deposit death benefit guarantee. 

• Elective resets available semi-annually which also resets the 10 year maturity date. 

• Partial withdrawals are permitted with penalties to the guarantee base. 

• A single balanced growth fund managed by a third party provider is to be offered. 

You are a pricing actuary tasked with the development of this product, although this being the 
company’s first foray into segregated funds means there is limited modeling knowledge readily 
available. 

a) (1 point) The Vice-President of Pricing prefers to continue using the company’s current 
deterministic models to price the segregated fund product. You have been researching 
the nuances of stochastic modeling. Explain when a stochastic approach is appropriate 
and its advantages and disadvantages compared to the deterministic approach. 

b) (2 points) The team has determined the investment return will be modeled 
stochastically. Discuss three considerations when selecting a stochastic investment 
return model. 

c) (2 points) As policyholder behaviour can influence the risk exposures of the product, 
recommend two product features that should be modeled dynamically. Justify your 
answer. 

d) (2 points) The company is deciding how to manage the risks of the new segregated fund 
product. Describe three approaches to managing the risks and recommend one based 
on the company’s situation. 

 
  



3 
 

Question 2 (6 points) 

a) (3 points) Company ABC only sells individual disability products and is investigating a 
new product idea for a permanent and adjustable individual life product. Company ABC 
does not have adjustable business on its books and has hired Consulting Company XYZ 
for expertise. Consulting Company XYZ told Company ABC that having an adjustable 
premium feature would provide a tremendous amount of capital relief under Minimum 
Continuing Capital and Surplus Requirements (MCCSR) versus a non-adjustable product. 
Assess the validity of Company XYZ’s statement. 

b) (3 points) Company ABC is looking at an adjustable premium product with two possible 
features: 

Feature A: the premium would adjust every year based on the mortality experience of 
the block compared to original best estimate assumption, or 

Feature B: the premium would adjust every year based on the long-term Government of 
Canada bond yield. For each 0.2% increase from the original bond yield, the new 
premium will decrease by 5% from the original premium. 

The Appointed Actuary has asked you to investigate if there are any regulations 
surrounding these two features that Company ABC must follow. Please give a 
description of the regulations, if any. 
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Question 3 (9 points)  

 

Canadian life insurer XYZ intends to sell a guaranteed issue, non-participating individual payout 
annuity product which will pay the annuitant an annual payment of $10,000 Canadian for three 
years. The product cannot be surrendered. The first annual payment will start one year from 
the purchase date for a single premium at the purchase date based on a 3.4% effective annual 
interest rate. The product is sold directly to the customer without the services of an 
advisor/agent. There is no active or observable market for this contract. XYZ is not ceding any 
portion of the business. 

a) (1 point) What is the International Financial Reporting Standards (IFRS) classification for 
this contract? Explain your reasoning. 

b) (2 points) Describe the application of the IFRS amortized cost model for this contract in 
XYZ’s financial statements. 

c) (3 points) Calculate the actuarial liability that would be reported one year from the 
purchase date (i.e., immediately after the first annuity payment is made) for one sale of 
this product. Show all your work. 

d) (2 points) What are the five risk components of the Minimum Continuing Capital and 
Surplus Requirements (MCCSR) required capital? How would you treat the product for 
the MCCSR required capital under each of these risk components at the end of year 1 
given that XYZ applies the amortized cost model for this product? Explain your 
reasoning. 

e) (1 point) How would the actuarial liability for one sale of this product one year after 
purchase be impacted by the following company-wide adverse scenarios in XYZ’s 
Dynamic Capital Adequacy Testing (DCAT) process given that XYZ applies the amortized 
cost model for this contract? Explain your reasoning. 

a. Expected interest rates decrease 100 bps and stay at that level. 

b. Expected mortality decreases 10% immediately and stays at that level. 

c. Expected surrenders increase 5% immediately and stay at that level. 

d. Expected expenses increase 20% immediately and stay at that level. 
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Question 4 (8 points)  

 
You work for a small insurance company. A policyholder has recently called into the customer 
service centre complaining of some unexpected tax consequences following surrendering her 
Universal Life policy. 

Policy details 

Face Amount: $250,000 

Minimum Annual Deposit: $3,500 

Face Plus Fund Coverage Option 

3% Product Rate 

You are asked to assess the following: 

a) (2 points) The policyholder stated during her call, “I was assured that my policy was tax 
exempt. When I surrendered my policy why was I assessed tax?” 

b) (4 points) The policyholder was provided the following illustration at issuance of the 
policy based on her anticipated deposits. Please highlight areas of concern with this 
illustration and explain. 

 

 
 

c) (2 points) Based on the illustration above and correcting for any issues identified in part 
b), please determine the tax this policyholder was assessed when she surrendered her 
policy in year 8. Please show your work. 
 

    

Year

Annual 

Deposit

Cumulative 

Deposits

Net Cost of 

Pure Insurance

Cumulative Net 

Cost of Pure 

Insurance

Adjusted 

Cost Basis

Cash 

Surrender 

Value

Death 

Benefit

1 15000 15000 300                       300                             14,700         7,500           250000

2 9000 24000 930                       1,230                         23,070         15,525         250000

3 3500 27500 1,560                   2,790                         25,940         18,829         250000

4 4000 31500 2,190                   4,980                         29,310         21,724         250000

5 3500 35000 2,820                   7,800                         32,180         24,259         250000

6 8000 43000 3,450                   11,250                       39,550         29,439         250000

7 9000 52000 4,080                   15,330                       47,920         35,616         250000

8 10000 62000 4,710                   20,040                       57,290         42,542         250000

9 10000 72000 5,340                   25,380                       66,660         49,581         250000

10 10000 82000 5,970                   31,350                       76,030         56,637         250000

11 92000 6,600                   37,950                       85,400         58,336         250000

12 102000 7,230                   45,180                       94,770         60,086         250000

13 112000 7,860                   53,040                       104,140       61,889         250000

14 122000 8,490                   61,530                       113,510       63,746         250000

15 132000 9,120                   70,650                       122,880       65,658         250000

… … … … … … … …
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Question 5 (7 points) 

a) (2 points) Company ABC is reviewing its valuation assumptions and more specifically 
mortality improvements. There are three blocks of Canadian business: an annuity block, a 
life insurance block and an immaterial death supported block of life business. All are non-
participating. Discuss the various considerations in applying mortality improvements for 
valuation. 

b) (2 points) Company ABC’s investment policy does not permit investment in non-fixed 
income assets. Discuss the development of the base scenario deterministic interest rates 
excluding credit spreads as outlined for the Canadian Asset and Liability Method (CALM). 

c) (3 points) An actuary at ABC is reviewing the mortality-related provisions for adverse 
deviations (PfADs) across the three blocks of business. A member of the management team 
mentioned that the PfADs were higher than she expected as her understanding was the 
company was using the minimum required mortality MfAD for the life insurance block. 

i) Please outline a reason for the higher than expected mortality-related PfAD for the 
insurance block. 

ii) For the annuity block, what are the considerations in setting the appropriate 
margins? 
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Question 6 (5 points)  

Company Omega is developing a final expense product. This product will provide low death 
benefits, with no underwriting. 

a) (3 points) Mortality is a key risk for this type of product. However, Company Omega 
does not have experience with final expense products and is looking to reduce risk. 
What are some of the ways to mitigate risk? What are the pros and cons of each? 

b) (2 points) Company Omega mainly uses internal rate of return (IRR) as its key pricing 
metric. However, management is considering changing the pricing metric to profit 
margin for all future pricing activities at Company Omega. What are the advantages of 
having profit margin as the main pricing metric? Do you agree with management that 
profit margin should replace IRR as the key pricing metric? 
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Multiple Choice Questions 

Question 1 (1 point) 

 

Your company offers a Universal Life product that credits interest tied to the average portfolio 
return. You are tasked with updating the product’s valuation assumptions. Interest rates have 
been consistently increasing over time. What sort of changes will you consider for the premium 
persistency and lapse assumptions? 

 

A. Premium persistency could decrease while lapses could increase. 

B. Both premium persistency and lapses could increase. 

C. No impact to either premium persistency or lapses.  

D. Premium persistency could increase while lapses could decrease. 

E. Both premium persistency and lapses could decrease. 
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Question 2 (1 point)  

Which of the following would be included in expected profit in a source of earnings disclosure? 

I. Expected income on deposits. 

II. Conservatism in valuation best estimate assumptions. 

III. Release of provisions for adverse deviations (PfADs). 

IV. Net management fees on mutual funds. 

 

A) All 

B) All but I 

C) All but II 

D) III Only 

E) Answer not given by A, B, C, or D 
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Question 3 (1 point)  

With regard to margins for adverse deviations (MfADs), which of the following statements are 
true? 

I. MfADs are used to allow for deterioration of the best estimate assumptions and 
statistical fluctuations. 

II. It may be appropriate to have a margin outside the normal 5% to 20% range. 

III. Estimates of events further in the future would likely call for a higher MfAD. 

 

 

A. All 

B. None 

C. All but I 

D. All but II 

E. I only 
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Question 4 (1 point)  

In respect of available capital for Minimum Continuing Capital and Surplus Requirements 
(MCCSR), which of the following statements are true? 

I. Amongst other criteria capital is ranked by degree of permanence and level of 
subordination. 

II. Innovative instruments can only be used up to a level of 25% of Tier 1 capital. 

III. Negative reserves ceded to any reinsurer can be left out of the calculation. 

 

A. All 

B. None 

C. All but I 

D. All but II 

E. I only 
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Question 5 (1 point)  

Based on section 148 of the Income Tax Act choose the selection that is most appropriate for 
the following situation. 

The owner of a large construction company purchases $2 million in heavy machinery. The terms 
of the deal are to pay the amount in equal payments over a 10-year period at 10% interest. To 
reduce the risk of the loan not being repaid, the owner assigns to the company his life 
insurance policy as collateral for any remaining amount of the loan. This assignment of the 
policy 

 

A) Is considered a disposition of the policy, and triggers taxation. 

B) Is considered a disposition of the policy, and does not trigger taxation. 

C) Is not considered a disposition of the policy, and triggers taxation. 

D) Is not considered a disposition of the policy, and does not trigger taxation. 

E) None of the above. 
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Question 6 (1 point)  

The following is not an example of actuarial evidence work: 

A) Independent expert opinions given in litigation arising from another actuary’s work 
completed in respect of a pension plan or an insurance business. 

B) Determination of the capitalized values of pecuniary losses in civil litigation proceedings. 

C) Valuation of an insurer for a merger or an acquisition. 

D) Provision of an independent expert opinion with respect to another actuary’s work that 
is being challenged or in cases of alleged professional negligence. 

 
 


