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Practice Education Course 

Finance and Investment 

This study note serves to assist candidates in better preparing for the Practice Education Course 
(PEC) by providing information on the structure of the Finance and Investment (FIN) section of the 
PEC, and giving some guidance to candidates on how to prepare for the course and examination. 

Course Overview 

The FIN section of the course includes the following six main sections: 

1. The Role of the Appointed Actuary; 

2. Financial Risk Management; 

3. Financial Reporting; 

4. Product Design and Pricing Issues;  

5. Taxation; and 

6. Derivatives and Hedging. 

Preparation for the Course 

Candidates are expected to review all the reading materials prior to attending the course. Although 
the facilitators will go through some of the materials during the course, it is essential that the 
candidates already be familiar with all the concepts prior to attending the course. 

During the Course 

The 2 ½ day session before the examination is designed to provide practical perspectives and 
experiences with the application of the pre-read materials from actuaries working in these practice 
areas. It is a chance to review the relevant material. However it is not the time to start learning the 
materials. It is also a time to ask questions, so candidates should ensure that they participate in the 
discussions. Although attendance is compulsory, candidates who do minimal preparation and 
expect to learn all the material only through attendance at the PEC will likely not pass the 
examination. 

The Examination 

At the end of the PEC, there is a three-hour, open-book examination. Please read the PEC 
Introductory Study Note for more details. The questions may cover any or all sections of the 
syllabus and presentations. The emphasis will be on testing the “core” knowledge. 



2 
May 2017 

Core Knowledge 
Core knowledge is knowledge that is essential in order for an actuary practising in the finance and 
investment field to be able to: 1) design, price and manage the risk of products; 2) calculate policy 
liabilities; 3) perform financial projections; and 4) understand the financial reporting and regulatory 
processes, all as they apply to insurance and investment products. 

Core knowledge includes but is not limited to: 

 CIA Standard of Practice for the Valuation of Policy Liabilities of Life Insurers; 

 Life Insurance Capital Adequacy Test (LICAT) and how it differs from MCCSR; 

 CIA Standards of Practice covering Dynamic Capital Adequacy Testing; 

 Product Design, Pricing and Financial risk management for insurance and investment 
products; and 

 Capital and valuation issues for investment products. 

Candidates are expected to not only recall these concepts, but are also expected to be able to 
apply the concepts in real life situations that may involve numerical calculations. The majority of 
the points allotted in the examination will be relating to questions that test “core” knowledge. 

The “Open-book” Philosophy 

Examination questions may be drawn from any of the reading materials and the presentations.  

While the examination is an “open-book” format, candidates who need to look up information on a 
significant portion of the examination before answering will likely not have sufficient time to 
complete the examination. A successful candidate should: 

 Know and understand the core knowledge well enough that the majority of each 
examination question can be answered without referring to the reading material; 

 Use the reading and presentation materials to verify/confirm details; and 

 Be familiar with the contents of the reading materials so that answers for questions on 
details can be looked up quickly. 

The “Passing Grade” 

A passing candidate needs to demonstrate adequate knowledge of material to practice in real life. 
Since the questions in the examination resemble day-to-day questions that a finance or investment 
actuary would be expected to answer, candidates are expected to provide reasonably complete 
and accurate answers to most of the questions in order to pass. 

We have provided the last three PEC exams for each track to aid candidates in preparing for the 
PEC. The purpose of providing these exams is to give candidates an understanding of the types of 
questions that are typically asked in a PEC exam. We would note that due to changes in the syllabus 
over time, some historic questions may be unanswerable based on the current course of reading. 
We would also note that the purpose of the course portion of the PEC is not to take up these 
exams, in fact the course facilitators do not have marking keys/grading outlines for these exams. 

The appendix provides examples of questions that could appear. 
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Appendix 

Sample Question #1  

ABC Life Insurance Company has one large GIC-type deferred annuity in force at December 31, 2001. 
Under the terms of the contract, no withdrawals are permitted prior to maturity. The particulars of that 
contract are as follows: 

Deposit Date December 31, 1998 

Deposit Amount $8,250,000 

Deposit Interest Rate 6.75% 

Maturity Date December 31, 2003 

Interest Payments Compounded to maturity 

 

You are determining the December 31, 2001 Canadian GAAP policy liabilities in respect of this contract 
using the Canadian Asset Liability Method (CALM). The following bond assets have been made available to 
support these policy liabilities: 

 Bond #1 Bond #2 

Type of bond Gov’t of Canada Gov’t of Canada 

Par value = Maturity value $8,000,000 $4,000,000 

Coupon Rate (Coupons paid annually 
each December 31) 

7.00% 7.00% 

Maturity date December 31, 2003 December 31, 2002 

Market Value $8,453,000 $4,115,000 

The base interest rate scenario selected by the Appointed Actuary is as follows: 

 The current risk free yield curve is a flat yield curve, with all maturities yielding 4%. 

 The company’s reinvestment policy for the assets backing these liabilities is to purchase 
one-year Treasury Bills with no coupons prior to maturity. 

The Appointed Actuary has tested a variety of scenarios, including all of the Prescribed Scenarios, and has 
determined that the most adverse interest rate scenario for the Company as a whole is one where for all 
future periods the risk-free yield curve is a flat yield curve, with all maturities yielding 2%. The Company’s 
reinvestment policy under this scenario is the same as for the base interest rate scenario. 

It is expected that the bond assets, as described above, are in excess of what will be needed to 
support the policy liabilities. The Appointed Actuary has directed you to use a pro-rata share of the 
total portfolio of assets consisting of Bond #1 and Bond #2, as defined above.  

1. Calculate the policy liabilities for this deferred annuity contract at December 31, 2001 under 
the method chosen by the Appointed Actuary for determining what assets are deemed to 
support the policy liabilities.  

2. What is the C-3 PfAD under this method?  

 

Answer to Sample Question #1 

(Note to candidates: The written narrative that accompanies the calculations is more complete 
than would be expected of the candidate but have been provided so that the candidate can 
follow the methodology used to determine the correct numerical answer(s).) 
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Parts (a) & (b) 

Scenario Liability = Amount of supporting assets sufficient to discharge liabilities under selected 
scenario 

Policy Liability = Highest retained Scenario Liability 

C-3 PfAD = Policy Liability – Scenario Liability (Base Interest Scenario) 
 

Projection of Asset and Liability Cash flows (‘000) 

 Duration 1 
(Dec. 31, 2002) 

Duration 2 
(Dec. 31, 2003) 

GIC (Liability) 0 11,437 

Bond #1 560 8,560 

Bond #2 4,280 0 

Total asset cash flow 4,840 8,560 

 
Now under each Scenario, asset cash flows accumulated to duration #2 (when liability cash flow 
occurs) = 4,840 × (1 + Reinvestment Int) + 8,560 

Proportion of Assets to Discharge Liabilities 
Prop = 11,437 ÷ ((4,840 × (1 + Reinvestment rate) + 8,560) 

Scenario Liability = (MV (Bond #1)+ MV (Bond #2)) × Prop 

Under Base Interest Scenario (Reinvestment Int = 4%), Prop = .84135 and  
Scenario Liability = .84135 × (8,453+4,115) = 10,574 

Under Worst Retained Scenario (Reinvestment Int = 2%), Prop = .84739 and  
Scenario Liability = .84739 × (8,453+4,115) = 10,650 

Policy Liability = 10,650 
C-3 PfAD = 10,650 – 10,574 = 76 
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Sample Question #2 

 
You are the Appointed Actuary for ABC Life Insurance Company, a subsidiary of a foreign life 
insurance company. You have just completed the following 2007 DCAT calculations. 
 

Base Scenario: 
($ millions) 

2008 2009 2010 2011 2012 

Net Income        95       118       143       172       209  

Actuarial Liabilities      

T100      100       110       130       170       250  

GL&H      500       450       400       350       300  

 Deferred Annuities   1,040    1,520    2,000    2,480    3,040  

Available Surplus      415       533       676       848    1,057  

Required Capital               

Asset Default        66         83       101       120       144  

Mortality        25         28         33         43         63  

Morbidity        20         18         16         14         12  

Interest Margin        1         1         1         2         3  

C-3        60         84       108       133       163  

Lapse        10         11         13         17         25  

Total Required Capital 182 225 272 329 410 

      

Scenario 1: High T100 Sales 
($ millions) 

2008 2009 2010 2011 2012 

Net Income        23         (8)      (19)      (44)      (61) 

Actuarial Liabilities      

T100      140       180       220       290       400  

GL&H      500       450       400       350       300  

Annuities   1,040    1,520    2,000    2,480    3,040  

Available Surplus      343       335       316       272       211  

Required Capital               

Asset Default        67         86       105       125       150  

Mortality        35         45         55         73       100  

Morbidity        20         18         16         14         12  

Interest Margin        1         2         2         3         4  

C-3        61         86       111       136       167  

Lapse        15         30         50         70         95  

Total Required Capital 199 267 339 421 528 
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Scenario 2 : Deteriorating mortality & 
morbidity 
($millions) 

2008 2009 2010 2011 2012 

Net Income        41         61         82       104       130  

Actuarial Liabilities      

T100      140       180       220       290       400  

GL&H      550       525       500       475       450  

Annuities   1,040    1,520    2,000    2,480    3,040  

Available Surplus      361       422       504       609       738  

Required Capital               

Asset Default        69         89       109       130       156  

Mortality        35         45         55         73       100  

Morbidity        22         21         20         19         18  

Interest Margin        1         2         2        3         4  

C-3        62         87       112       137       169  

Lapse        14         18         22         29         40  

Total Required Capital 203 262 320 391 487 

      

Scenario 3 : Deteriorating interest rates 

( $ millions) 

2008 2009 2010 2011 2012 

Net Income        42         28         31         36         43  

Actuarial Liabilities      

T100      130       143       169       221       325  

GL&H      650       585       520       455       390  

Annuities   1,300   1,900   2,500   3,100   3,800 

Available Surplus      362       390       422       457       500  

Required Capital               

Asset Default        83       105       128       151       181  

Mortality        33         36         42         55         81  

Morbidity        26         23         21         18         16  

Interest Margin        1         1         2         2         3  

C-3        75       105       135       166       204  

Lapse        13         14         17         22         33  

Total Required Capital 231 284 345 414 518 
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The 2007 MCCSR ratio is 200%. Each adverse scenario is plausible. 

The ABC Life Insurance Company sells only the following two products: 

1)  a very competitively priced, guaranteed premium, T100 product and  

2)  Individual and Group GIC type deferred annuities with terms ranging from 1 year to 10 
years. Surrenders are subject to a fixed surrender charge. 

In addition, the company has a closed block of Long Term Disability claims. 

Assets backing liabilities are invested only in Bonds and Mortgages. All other assets are invested in 
cash. 

a)  Analyse the results of the base scenario and each adverse scenario. 

b)  Identify possible actions for dealing with any threats to satisfactory financial condition 
which the investigation reveals. 

 

Answer To Sample Question #2: 

Part a) 

1) Base Scenario 

 MCCSR ratio is increasing from 229% to 259% over the projection period 

 Large increase is expected for deferred annuities 

 GL&H is expected to run off 

 The underlying profitability of the business is good with profits expected to increase 
annually 

 The annuities are Type C annuities for the C3 component. This means the MCCSR 
component uses a factor of 4%. 

 C1 component (asset default) is one of the most significant capital requirement. The C1 
ratio is around 4% which implies the company has invested in lower grade assets (BB grade 
bonds and/or commercial mortgages) 

 The statistical factor is about 85-90%. 

 The company has a strong capital position and exceeds industry levels of 180% 

 Satisfactory financial condition means that the company can meet all future obligations 
under all plausible adverse scenarios and meet the minimum capital requirement under the 
base scenario 

 The [future] financial condition of the company is satisfactory 
 
Scenario 1 – High T100 Sales 

 High new business strain on T100 sales consequently profits decrease significantly. 

 MCCSR decreases from 172% to 40% over the projection period 

 MCCSR drops to 125% in 2001, at which point OSFI would have very serious concerns or 
may even take over the company 
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 GL&H and Annuity related MCCSR elements are not affected by new business/high sales 

 Mortality requirement is moderately sensitive to the increasing sales 

 Appointed Actuary would have to report an unsatisfactory financial condition if nothing 
were to change 

 Lapse requirement is very sensitive to increasing T100 inforce 
 

Scenario 2 – deteriorating mortality & morbidity 

 MCCSR is moderately sensitive to deteriorating mortality. 

 MCCSR decreases from 178% to 152% over the projection period. 

 Company is still solvent (above 150% MCCSR) 

 Deteriorating mortality also affects the lapse requirement. 

Scenario 3 – deteriorating interest rates 

 Profits are being reduced probably due to a reduction in the interest spreads on the annuity 
business. 

 Annuity reserves and DLRs are most sensitive to interest rate deterioration. 

 Deteriorating interest rates are creating significant cash flow mismatches. 

 Deteriorating interest rates are creating significant exposure to asset defaults. 

 MCCSR is highly sensitive to interest rates deteriorating. 

 Appointed Actuary would have to report an unsatisfactory financial condition if nothing were to 
change. 

 MCCSR drops to 97% in 2004, at which point OSFI would likely take over the company. 

 MCCSR ratio decreases from 156% to 97% over the projection period. 

Part b) 

Sell off LOB 

The Company is most sensitive to T100 sales and lapse deterioration, and could sell this business to 
a specialty T100 company. 

Reinsurance 

The Company could reinsure any or all of the mortality, lapse, interest and morbidity risk. 

Capital Infusion - the Company could call on their parent company to supply additional capital. 

Slow new sales  

a)  the Company could constrain T100 sales if they exceed specified levels. 

b) this could be done by reducing agent/broker commissions or raising the premiums rates 
temporarily. 
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Re-price/re-design theT100 product 

The company could increase the T100 premium rates, most likely by reducing the pricing lapse 
assumption. 

Improve the Company ALM position  

The company could actively manage the ALM position or even move to a cash flow matching 
strategy, either using real cash flows or using financial instruments to change the characteristics of 
the asset cash flows. 

Sell high risk C-1 assets and replace with lower  

The Company could reduce the C-1 component and the sensitivity to changes in interest rates by 
selling their BB rated Bonds and commercial mortgages and acquiring higher grade assets. 

Re-price/redesign the annuity product  

- Particularly the surrender charge basis to reduce MCCSR requirement 

Buy a block of business or another company  

 could improve ALM position 

 could decrease statistical mortality factor 
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Sample Multiple Choice Question #1 

This question consists of two lists. In the list at the left are two items, lettered X and Y. In the list at 
the right are three items, numbered I, II and III.  

ONE of the lettered items is related in some way to EXACTLY TWO of the numbered items. Indicate 
the related items using the following answer code:  

Lettered Item  Is Related to Numbered Items  

(A)  X  I and II only  

(B)  X  II and III only  

(C)  Y  I and II only  

(D)  Y  II and III only  

(E)  The correct answer is not given by (A), (B), (C) or 
(D).  

 

Consider the following with respect to determining stochastic interest rate scenarios:  

X  P Measure  I  Produces a 
distribution of 
outcomes based 
on a real world 
view of outcomes.  

Y  Q Measure  II  Produces a 
distribution of 
outcomes based 
on risk neutral 
capital market 
outcomes.  

  III  Consistent with 
the overall 
Canadian 
valuation 
approach and 
should be used. 

 

Correct Answer:  E 


