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Question 1 (6 points) 
 

You are the Chief Actuary at Grande Ville, a stock insurance company. Grande Ville only sells 
term life insurance and individual annuity products, but the company will be launching a 
participating life product on July 1, 2018. Here are some facts about this new product: 

- Each policy sold will be partially reinsured. 

o 30% of the face amount of each policy will be reinsured with ABC, a registered 
reinsurance company. 

o 30% of the face amount of each policy will be reinsured with XYZ, an 
unregistered reinsurance company. 

- A waiver of premium on disability rider is available. 

- All policies sold to males will be life supported and policies sold to females will be death 
supported. 

- All policies will be sold to Canadians. 

List six considerations that the Grande Ville Insurance Company must take into account when 
calculating the base solvency buffer under the Life Insurance Capital Adequacy Test (LICAT) 
framework. Only a brief overview of each consideration is required. It is not required to state 
formulas or perform calculations. 
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Question 2 (8 points) 
 
The appointed actuary of your company has asked you to review the valuation of its inforce 
whole life business. 

a) (4 points) During your review, you discover irregularities with the currency risk calculations. 
Using the following information, calculate the currency risk provision for adverse deviations: 

 A liability cash flow of $2,500 denominated in CAD is payable at the end of 10 years. 
The assets backing this liability are denominated in USD and the currency risk is not 
hedged. 

 Exchange Rate: 1.00 USD buys 0.90 CAD. 

 Canadian 10-year risk-free rate: 4.0%. 

 U.S. 10 year risk-free rates: 3.5%. 

 Standard deviation: 0.15. 

b) (2 points) Briefly describe situations that could justify the use of a mortality margin of at 
least the average of the high and low margin. 

c) (2 points) Briefly describe the objectives of dynamic capital adequacy testing (DCAT) and 
describe the general process for DCAT. 
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Question 3 (8 points) 
 
a) (3 points) Classify the following contracts according to IFRS. Justify your choice. 

i You have repairs done to the car and the repairing company guarantees the repairs 
for the life of the car. 

ii You enter into a contract that pays off if a particular bond defaults. 

iii In Japan, a golfer enters into a contract to pay her if she hits a hole-in-one since that 
requires purchasing expensive gifts for friends and colleagues. 

b) (5 points) You have been hired as a consultant to a Canadian life insurance company to 
determine the impact of the upcoming move to IFRS 17 (previously known as IFRS 4 Phase 
II). The life insurance company has provided you with information on a two-year insurance 
contract with the following characteristics: 

 
Cash Flows (cash inflows are positive; outflows are negative) 

T=0 T=1 T=2 

5000 -1000 -3500 

 The Risk Premium is 10% on cash outflows 

Interest Rates 

Risk Free 
Rate 

Liquidity 
Premium 

Credit 
Spread 

3.0% 0.5% 1.5% 

 

i Calculate the components of the initial reserve at T=0 assuming cash flows are paid 
at the end of the year. 

ii Calculate the profit or loss for year 1 assuming straight line amortization of any 
Contractual Service Margin and actual T=1 cash flows equaling expected. 

iii Recalculate the year one profit if the expected T=2 cash flow changes to -4000. 
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Question 4 (9 points) 

You are a pricing actuary working for a Canadian life insurance company. The product and 
marketing teams would like to launch a new 15-year term simplified issue product and a new 
whole life simplified issue product in order to better serve clients’ needs. Your company does 
not currently have any simplified issue products in its portfolio but has 50 years of experience 
selling fully-underwritten Term 10, 15 and 20, as well as fully-underwritten whole life products. 

The following table presents some features proposed for the product by the marketing team: 

  Whole life Term 15 
Issue age 

  Min 6 months 20 years 

Max 70 years 60 years 
  

  Face amount 
  Min 15 000 15 000 

Max 
      Under 20 50 000 not available 

    20 and over 200 000 100 000 
  

  Joint coverage No No 
  

  Renewable No Yes 
Convertible No Yes 

  
  Cash surrender 

value 
Yes, starting after 

3 years No 
  

  Death benefit Total face amount Total face amount 
  

  Reinsurance No No 

  

The existing pricing model for fully underwritten products considers acquisition expenses, 
administration expenses and a policy fee. 

The mortality table used by the company is CIA 9704. 

The underwriting questionnaires for the new simplified issue products are mostly completed. 
The marketing team has given them to you in order to help you to model the products. The 
questionnaire for the Term 15 product has five questions. The questionnaire for the whole life 
product has the same five questions plus two additional ones, aimed to eliminate some risks. 

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

a) (3 points) As a pricing actuary, you need to model the new products in order to be able to 
analyze their profitability. You need to determine the mortality and expenses assumptions 
that you are going to use in your model. Comment on how you would set your assumptions. 
What would be your best estimate assumption for each product? Would your assumptions 
differ for term and whole life? Justify your answer. 

b) (2 points) You need to perform sensitivity tests on your assumptions. 

i Comment on why you need to run sensitivity tests and which assumptions are 
potential causes of concern. 

ii Briefly describe the sensitivity tests you would perform. 

iii Which profitability measures are you going to look at in your sensitivity tests? 

c) (2 points) Recommend margins for adverse deviations for your mortality and expenses 
assumptions and explain the rationale. 

d) (2 points) In your report to the product and marketing team, you have noted that the Term 
15 product has a lower profitability than expected and it is lower than the whole life 
product. Since the product and marketing team wants to launch the term product for 
competitive reasons, they ask you to suggest changes to the product’s features in order to 
decrease the risks for that product. Explain how those changes might impact the 
profitability. 
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Question 5 (5 points) 

 

You begin the year 2016 as the Appointed Actuary of Plenty Life Insurance (PLI), a Canadian life 
insurance company. 

You keep a log of the year’s events. 

February 24 Annual return submitted. 
April 10 Initial investigation of PLI’s main new Segregated Fund Product “Guarantees 

Plus” (GP) indicates possible large risk exposure. 
 

April 14 Appointed Actuary’s Report filed. 
 

May 1st Annual meeting for PLI – orally went over the valuation of policy liabilities at an 
appropriate level for the audience of shareholders and participating 
policyholders. 
 

June 30 Started work on quarterly reporting – will base Dynamic Capital Adequacy 
Testing on this quarter’s results. 
 

July 14  Just before going on vacation I dropped by the CEO’s office and mentioned the 
problems I perceived with GP. 
 

August 1st Came back to find GP had been launched with a wave of publicity – immediately 
e-mailed a complaint to the CEO. 
 

September 
1st 

Presented DCAT to the board – did not include any material related to GP as it 
was not released prior to second quarter. 
 

October 2nd Sent the DCAT report off to OSFI – pleased that I got it in prior to the end of the 
year this time. As there was still no action by PLI in regard to GP I used the 
opportunity to notify OSFI about the problems with GP. 
 

November 
1st 

I opined to the board that too much participating policyholder surplus was being 
transferred to the shareholder’s account under the Dividend Policy. 
 

November 
2nd 

I was shocked to receive a phone call from an actuary in a consulting firm who 
said he had been engaged by PLI as the new Appointed Actuary. Later I realized I 
was supposed to tell him the reason for my dismissal. I was going to e-mail him 
that it was probably my criticism of the Dividend Policy but I could not find him 
on the CIA listing. 

 
Analyze the appropriateness of the listed events. 
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Question 6 (9 points) 

 
Company XYZ is a Canadian domiciled insurance company with some business conducted 
outside of Canada. 

It has the following businesses in various countries: 

Block  Location  Business  

A  Canada  Asset Management Services  

B  Canada  Individual Whole Life insurance 

C  Europe  UL Insurance 

D  Europe  Asset Management Services 

E  Asia  Individual Whole Life insurance 

In 2017, XYZ has projected its whole life business for investment income tax (IIT) purposes: 

Location  Business  Policy Issue 
Year  

Average MTAR  Policy Loans  

Canada  Fully Guaranteed Block 1989  3000  5  

Canada  YRT Rider for Fully 
Guaranteed Block 

1989  1000  0  

Canada  Non-Guaranteed Block 1992  1000  3  

Asia  Non-Guaranteed Block 2005  250  0  

• All values are in CAD million.  
• Average interest rate on Government of Canada bonds = 3%.  
• No other income was paid to policyholders.  
• Experience rated refund = 0. 

a) (2 points) Identify the blocks whose income is taxable in Canada. 

b) (4 points) Company XYZ owns a group of houses in Canada that was originally acquired with 
the purpose of earning rental income. XYZ has decided to forgo the annual $100,000 in rent 
to instead build a new office. 

i. Describe the purpose of the imputed interest benefit rule. 

ii. Identify how this property is designated under Canadian Investment Fund rules. 

iii. Calculate the imputed interest benefit. 

iv. Identify how this amount is allocated to cost and income. 

c) (3 points) Calculate the projected IIT payable this year on the whole life block of business. 
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Multiple Choice Questions 
 
Question 1 (1 point) 
 

O-Can Life was incorporated in Canada on April 21, 1965, maintains its head office in Waterloo, 
Ontario and has continuously sold insurance policies in Canada since its date of incorporation. 
In 2016, the company opened a foreign branch office which generated $10 million of income on 
life insurance business generated in that country. How much tax did O-Can Life have to pay in 
Canada on the $10M of foreign income assuming a Canadian corporate tax rate of 26.75% and 
foreign corporate tax rate of 16.75%? 
 

A. $0 

B. $1.5 million 

C. $2.675 million 

D. $1 million 

E. None of the above 
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Question 2 (1 point) 

Which of the following statements is not true regarding the valuation of reinsurance assets? 
 

A. The recovery on account of reinsurance asset should take account of the financial 
condition of the reinsurer. 

B. According to the IFRS, all reinsurance contracts are classified as insurance contracts. 

C. The assumptions used to calculate the reinsurance asset generally include a margin for 
adverse deviations. 

D. The allocation of the net liability into a gross liability and a reinsurance asset is normally 
based on the underlying cash flows. 

E. All of the statements are true. 
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Question 3 (1 point) 

Which of the following affirmations are false regarding the Life Insurance Capital Adequacy Test 
(LICAT)? 
 

I. Life insurers are required to apply the LICAT guideline for reporting periods starting 
on or after January 1, 2017. 

II. The Office of the Superintendent of Financial Institutions (OSFI) wasn’t satisfied with 
the amount of capital in the life insurance industry as a whole and this is why they 
introduced the new LICAT framework. 

III. Since both the Minimum Continuing Capital and Surplus Requirements (MCCSR) 
guideline and LICAT guideline are produced by OSFI, the LICAT solvency ratios will be 
comparable to the MCCSR predecessors. 

IV. Since the new LICAT guideline has been tailored to the Canadian life insurance 
marketplace where many insurers offer long-term insurance liabilities, LICAT is not 
consistent with other international insurance capital standard. 

V. Under LICAT, insurers’ capital requirements are set at a supervisory target level that 
aims to align with a conditional tail expectation (CTE) of 99% over a multi-year time 
horizon. 

 

A. I, II, and V 

B. II and IV 

C. III, IV, and V 

D. All of the affirmations are false 

E. None of the above 
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Question 4 (1 point) 

Which of the following is an example of a model according to the definition in the Standards of 
Practice (also in the educational note “Use of Models”)? 
 

I. An Excel spreadsheet that calculates realized volatility of equity returns given 
historical equity return data. 

II. A VBA macro that calculates capital requirements using a prescribed formula. 

III. A third-party software program that calculates the actuarial reserve for term life 
insurance where the actuary makes assumptions about future mortality and lapses. 

IV. An Excel spreadsheet that summarizes AXIS model results to present to 
management. 

 

A. I 

B. II 

C. III 

D. IV 

E. All are examples of models 
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Question 5 (1 point)  

Last year, Jean D’Oh purchased a term life policy with a major Canadian insurance company 
covering his own life. Upon Jean’s death this year, the company realized that John accidentally 
(i.e., not fraudulently) understated his age on the application. How much is owed to the 
beneficiary according to Canadian insurance law? 

 

 

A. The full death benefit  

B. The adjusted benefits payable to reflect his true age given the premiums actually paid 

C. The full death benefit reduced by the additional premium owed for a person of that age 

D. The contract is nullified due to misstatement of age 

E. Either B or C at the discretion of the insurance company 

 

 


