CSP-RC Model Solutions
Spring 2013

Learning Objectives:
8. The candidate will be able to analyze the regulatory environment as it affects
retirement plans.

9. The candidate will be able to analyze the issues facing retirement plan sponsors
regarding investment of fund assets and make recommendations on the actuarial
issues

Learning Outcomes:

(8¢c)  Where regulations for tax-assisted retirement plans conflict with sponsor’s and
shareholders’ goals, the candidate will be able to describe and recommend
alternatives.

(8d)  Explain the moral hazard that arises from the existence of outside (government)
guarantees on the plan benefits.

(9b)  Distinguish the various ways that retirement fund assets are managed.

(9e)  Assess the potential effects of various investments and investment policies on all
of the stakeholders, including tax implications.

(9h) Identify the sources of investment risk and assess risk facing retirement funds.

Sources:
R-C151-12 Guaranteed Trouble: the Economic Effect of the PBGC

R-C107-07 Equities in DB Plans

Commentary on Question:

Successful candidates accompanied answers with a coherent explanation of relevance.
Credit was provided for commenting on insufficiency of premiums and requirement to
increase them. Credit was provided for commenting on reducing or capping benefits on
plan termination. Credit was provided under “moral hazard” item for commenting that
insurance program is similar to a put option and treated as such by plan sponsors.

Question Wording:

A country has an insurance program to protect members of defined benefit pension plans
against plan sponsor insolvency with provisions similar to the Pension Benefit Guaranty
Corporation (PBGC) in the US. The program is currently significantly underfunded.
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Continued

(a)
(b)

Explain why the program may be significantly underfunded.
Recommend changes that may improve the program’s funded status. Justify your
response.

Answer
Part (a):

Low interest rate environment increases liabilities and size of claims;

Market downturn reduces assets and causes higher deficits when claims occur;
Premiums do not reflect risk being transferred (doesn't take into account sponsor
risk) and premiums are not set by the insurance program;

Declining number of DB plans therefore less premiums coming in;

Bankruptcies or specials rules allowed for sponsors in certain industries;
Funding rules did not promote adequate funding of plans or disclosure to market
participants of funding on a timely basis;

Moral Hazard - companies always have PBGC as a backup, so can provide
generous benefits and increases even if they are unfunded. They may be able to
cover the benefits if market does well, but in down times causes many to turn over
liabilities to insurance program.

Part (b):

Change to mandatory private insurance market which would be priced to handle
risk appropriately;

Increase premiums and implement risk based premiums that take into account
sponsor risk profile;

Convert insurance program from self-sufficient to social program that is also
backed by tax revenue;

Improve funding rules (100% funding, assumptions dictated, no smoothing, no
credit balances);

Allow insurance program to close/terminate plans that are not in best interests of
workers, plan or the insurance program to cap liability at current level;

Require timely notification of funding to all stakeholders;

Allow insurance program to reduce exposure by reinsuring in private market or
setting some liabilities with private market.
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Learning Objectives:

1.

2.

The candidate will be able to evaluate sponsor’s goals for the retirement plan.

The candidate will be able to analyze the risks faced by retirees and the
participants of a defined benefit or defined contribution retirement plan, as well as
retiree health plans.

The candidate will be able to evaluate risks faced by sponsors of retirement plans.

The candidate will be able to evaluate and recommend a plan design appropriate
for the sponsor’s goals.

The candidate will be able to recommend and advise on the financial effects of
funding policy and accounting in line with the sponsor’s goals, given constraints.

Learning Outcomes:

(Ic)

(1d)

(le)
(11)

(22)

(2d)

(3a)

(3e)

(4c)
(6a)

Describe ways to identify and prioritize the sponsor’s goals related to the design
of the retirement plan.

Given a context, assess the feasibility of achieving the sponsor’s goals for their
retirement plan.

Given a context, assess the tradeoffs between different goals and prioritize them.

State relationship or recognize contradictions between management’s and
shareholders’ goals and the retirement risks faced by retirees.

Identify risks faced by retirees and the elderly.

Describe the risks faced by participants of single employer sponsored retirement
plans.

Identify how plan features, temporary or permanent, can adversely affect the plan
sponsor. For example — an early retirement window offering or a lump sum
payment option.

Compare the economic value of different plan designs for different stakeholders.

Given a context and sponsor objectives, recommend an appropriate plan type for
providing retirement benefits and defend the recommendations.

Compare the financial economics perspective to the traditional perspective on
funding and accounting for retirement plans.
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Continued

Sources:
R-C102-07: Turner & Watanabe, chap 5, “Pension Risk and Insurance,” pp. 65-81

Morneau, Handbook of Canadian Pension and Benefit Plans, Fourteenth Edition, 2008,
Chapter 2

Key Findings and Issues: Understanding and Managing the Risk of Retirement
McGill — Fundamentals of Private Pensions, Ninth Edition, 2010, Chapter 4
R-C618-12: CICA Handbook 3461

Commentary on Question:
Successful candidates included NOC’s perspective on accounting, cash cost and HR
issues and also discussed the employees’ perspective.

Question Wording:

The CFO of NOC has mandated that NOC must reduce the size of all of its
pension plans. The CFO has proposed the following:

Option 1: Add a permanent lump sum option for active members who retire
Option 2: Add a lump sum window for existing retirees and beneficiaries

Analyze these options from the perspectives of both NOC and NOC’s employees.
Solution:

NOC's Perspective
Accounting/Expense
e Exposure to immediate recognition in expense due to settlement accounting
e Option 1 will have settlement accounting risk each year
e Option 2 will have a one-time risk of settlement accounting
e A settlement threshold issue will occur if the amount of lump sums paid is
greater than the sum of service cost plus interest cost
e Loss due to settlement will be recognized immediately. Additionally, a prorated
portion of unrecognized loss/gain, along with a prorated portion of unrecognized
prior service cost, will be recognized
e Future cost and volatility could decline if plan size is significantly reduced
Cash Cost
e NOC may have higher liquidity needs by offering these lump sum
options/windows
e SRP plan would require immediate cash from NOC to pay lump sums since the
plan is unfunded
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2.

Continued

Exposure to year-to-year volatility depending on size and number of lump sums
taken each year

Interest rate conversion risk - If interest rates are low, the actuarial equivalent in
lump sum form costs more than the lump sum equivalent when interest rates are
not as low

Could result in actuarial losses which could increase cash requirements to the plan

Consequences

NOC could be seen as less paternalistic

Anti-selection — healthy participants may choose annuities and unhealthy
participants may choose lump sums.

NOC will need to implement a communication program to effectively implement
a permanent lump sum or lump sum window — there is cost and risk associated
with this.

Under Option 2, NOC may have to deal with perceived inequity due to active
population not having access to the lump sum option

Future administration costs could decline if a significant number of participants
take a lump sum (and therefore are no longer in the plan)

By offering a lump sum option to active members and a lump sum window to
existing inactive participants, NOC is likely decreasing the duration of the plan.
Therefore, a one-percent change in interest rates will have a less significant
impact on its liabilities.

Mortality risk — transferred to employees who take lump sum payments
Investment risk — transferred to employees who take lump sum payments

NOC's Emplovees' Perspective

More choice as to timing and form of benefit

Benefit becomes more portable

Option 2 could generate resentment among active population since they won’t
have access to the lump sum option

Interest rate levels may have significant impact on participant decision whether to
take lump sum and when they should retire

Employees who take the lump sum option will now need to manage their own
assets - More flexibility with investment options and increased investment risk
because investment returns/losses will now be borne by the employees

Increased longevity risk (risk of outliving the assets) because there is no guarantee
on a monthly benefit after retirement
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Learning Objectives:
6. The candidate will be able to recommend and advise on the financial effects of
funding policy and accounting in line with the sponsors’ goals, given constraints.

8. The candidate will be able to analyze the regulatory environment as it affects
retirement plans.

Learning Outcomes:
(6a) Compare the financial economics perspective to the traditional perspective on
funding and accounting for retirement plans.

(6b) Recommend an appropriate funding method and asset valuation method in line
with the sponsor’s investment policy and funding goals. The candidate will be
able to defend the recommendation.

(6¢c)  Advise retirement plan sponsors on funding costs including tax deductibility,
required contributions and other alternatives to meet the sponsor’s goals. This
would be consistent with government regulation.

(8a)  Evaluate the effect of regulatory policies and restrictions, for all retirement plans,
associated with:

Plan design

Plan establishment

Plan amendment

Plan termination/windup

Plan merger or spin-off

Reporting requirements

Members’ rights

Plan funding

Contributions and benefits

Individual savings plans

Coordination of individual and employer sponsored retirement plans

Economic value to shareholders

Sources:
R-C105-07: “Pension Actuaries’ Guide to Financial Economics”

R-C130-07: “Reinventing Pension Actuarial Science” (Bader & Gold) — including
discussion

Day, “Financial Economics and Actuarial Practice”
“What’s Wrong with ASOP 27? Bad Measures, Bad Decisions” (Bader and Gold)

“Can Pension Be Valued as Marketed Securities?” (Bader)
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Continued
Morneau Sobeco, Handbook of Canadian and Benefit Plans, Ch 5 (pp. 110-111)

R-C130-07: “Reinventing Pension Actuarial Science (Bader & Gold) — including
discussion”

Allen, Retirement Plans - 401(k)s, IRAs and Other Deferred Compensation Approaches,
Chapter 19, Budgeting Pension Costs, pp. 335-341

Morneau Sobeco, Handbook of Canadian Pension and Benefit Plans, Fourteenth Edition,
2008, Ch. 5

McGill, Fundamentals of Private Pensions Ninth Edition, 2010, Ch.17
Bader “Pension Deficits - Unnecessary Evil” Pension Forum, 2005

Commentary on Question:

Part (a):

[ ]

e [tems repeated count only once;

e Ifkey words are listed but with no commentary, no points were awarded.

Part (b):

[ ]

e [tems repeated count only once;

e Ifkey words are listed but with no commentary, no points were awarded.

Part (c):

[ ]

e Grading points were awarded for a specific recommendation (e.g. “mandate the use of
RP-2000 mortality table to determine liabilities”) and more general recommendation
(e.g. “mandate the use of a mortality table to determine liabilities™);

e No points were awarded for restating items from parts a and b or for regulation ideas
that have no clear relation to funded status (e.g. nondiscrimination testing, coverage,
benefit administration, etc.) or for regulation ideas that would almost certainly not
increase funded status (e.g. contribution limits, higher valuation discount rates,
funding waivers, etc.).

e Successful candidates provided commentary for all points (e.g. listing “assumptions”
with no further explanation received no points).
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Continued

Question Wording:
A country with no funding regulations is concerned that many corporate defined benefit
pension plans within the country are poorly funded on a plan termination basis. The
Government has proposed implementing new defined benefit funding regulations that
would include the following:

(1) Funding liability interest rates to be based on corporate bond yields.

(i1))  Plan sponsors to be permitted to use a three-year smoothed actuarial value

of assets for funding purposes.

The regulations would be effective for plan years beginning in 2013.

(a) Describe the advantages and disadvantages of using corporate bond yields to
determine the funding liabilities versus the expected rate of return on plan assets.

(b) Describe the advantages and disadvantages of using a smoothed actuarial value of
assets versus the market value of assets for funding purposes.

() Recommend additional regulations that would help the Government meet its goal
of increasing the funded status of pension plans within the country.

Solution:

Part (a):

Advantages:

e Pension cash flows are similar to debt and should therefore be priced similarly (law of
one price)

e Equity risk premiums (or expected return on assets) are irrelevant to valuing pension
liabilities and should not be used to discount liability cash flows

e Allows sponsor to be aware of the risk they carry — does not ignore risk
Eliminates price distortions and improves economy’s efficiency

e Takes advantage of financial economic principles by measuring the liability by using
a market-based discount rate curve

e Prevents “gaming” of assumptions by employers

Promotes intergenerational equality by valuing current benefits based on market

discount rates

Avoids underpricing in compensation decisions

Avoids bias in investment decisions

Increases contributions, funded status and benefit security

Greater transparency for other stakeholders; investors, participants

Maximizes shareholder value; they can reflect equity risk premium in their own

portfolio

e Reduces agency issues
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Continued

Disadvantages:

e Pension payments are not exactly like debt obligations (duration, dynamics, cash

flows not precisely known, etc.)

May further the decline of defined benefit plans

Plan sponsors care about costs, not liabilities

The fund plays a key role in risk reduction — allows flexibility

Valuing liabilities based on expected return on assets supports stable long-term plan

contributions

e Overemphasizes current values rather than focusing on long-term objectives and
views

e Equity risk premium does exist

Part (b):

Advantages:

e May smooth the effects of short-term volatility in the market value

e Appropriate if liabilities are being valued on a smoothing basis as well

e Falls in line with the long-term approach to funding pension obligations

e Better for budgeting purposes

Disadvantages:

e May not be appropriate if liability measures use mark-to-market approach of liability
discount rates

e If purpose is to smooth contributions, then apply smoothing on contribution
calculations rather than market values

e Does not conform to financial economics principles by avoiding the smoothing of

volatility

Conceals the true asset value and funded status

Method may be hard to understand

Provides short-term relief only; more contributions will be needed later

May result in underfunding during market downturns or vice versa

Part (c):

e Mandate assumptions used in the calculation of funding liabilities (such as mortality
tables or interest rates)

Require funding a portion of the unfunded liability each year

Allow for tax deductibility of contributions when funded in advance

Mandate asset valuation method

Mandate actuarial cost method used in the calculation of funding liabilities, such as
unit credit, projected unit credit, entry age normal, etc.

Require advance funding through a trust

Require immediate funding of new benefit earned during the year (normal cost)
Implement benefit restrictions if funded status falls below a certain measure
Institute PBGC like institution and require insurance premiums
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3 . Continued

e Allow or encourage employee contributions

e Require Risk Based Funding requirements; includes the creditworthiness of the
company

e Provide surplus to be returned to employers
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Learning Objectives:
1. The candidate will be able to evaluate sponsor’s goals for the retirement plan.

5. The candidate will be able to evaluate the sponsor’s financial goals and risk
management with respect to their plan.

6. The candidate will be able to recommend and advise on the financial effects of
funding policy and accounting in line with the sponsor’s goals, given constraints.

Learning Outcomes:
(1f)  State relationship or recognize contradictions between management’s and
shareholders’ goals and the retirement risks faced by retirees.

(1h)  Assess how retirement plans features create shareholder value.

(5¢)  Define the retirement plan risks (financial and design) in a way that integrates
with the sponsor’s risk management strategy.

(6a) Compare the financial economics perspective to the traditional perspective on
funding and accounting for retirement plans.

Sources:
R-C102-07: Turner/Watanabe, Private Pension Policies in Industrialized
Countries, Ch. 5 pp 81-91

R-C105-07: Pension Actuary’s Guide to Financial Economics
R-C106-07: The Case Against Stock in Public Pension Plans
R-C107-07: Equities in DB Plans

R-C117-07: Pension Deficits — Unnecessary Evil, Pension Forum Critique of
Pension Deficits & Author’s response to Critique

Commentary on Question:

Part (a) was looking for candidates to evaluate the degree of risk for Company
A and Company B, based on the company and information provided.
Successful candidates compared the characteristics of Company A and B to
each other and also listed specific risks that may apply. Part (b) asked
candidates to evaluate the recommendation for both companies. Therefore the
candidate needed to indicate for each company whether or not they agreed with
the recommendation. Successful candidates provided support for their
evaluation utilizing reasons to or not to invest in fixed income as well as
characteristics of Company A and B that lend themselves to these reasons.
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Continued

In some cases, points could apply towards either part (a) or (b) and points were
given regardless of where they appeared in the solution.

Successful candidates listed and described specific financial risks and applied
the material to the companies. They evaluated the recommendation for each
company rather than just the recommendation in general. Additional points
were provided for relevant supporting arguments.

Question Wording:
Compare and contrast the financial risks to the following stakeholders of both

(a)

(b)

companies:

(1) Plan Sponsor

(i1) Plan members

(iii))  Shareholders

A consultant has recommended that both companies invest 100% of
pension fund assets in fixed income. Evaluate this recommendation.

Solution:
Part (a):
Financial Risks that apply to a Plan Sponsor

Surplus risk — the risk that the company will have trapped surplus in the
plan. Analysis of surplus risk: Both companies are underfunded so not
a current issue but could become one if market increases or contributions
are made to fully fund the plan.

Investment/market risk - the risk that market will not return the expected
value on investments and the plan sponsor will have to contribute more
to the plan. Analysis of investment/market risk: Company A has a large
surplus of assets that can help cover additional contributions needed.
Company B does not have as much excess and a large downturn in
market could cause severe financial strain.

Interest rate risk — interest rates will cause liabilities to vary. Analysis of
interest rate risk: Company A is in a better financial position than B to
handle.

Financial Risks that Apply to Plan Members:

Bankruptcy Risk/Benefit Security Risk - risk that company could go
bankrupt and members would lose future benefits (or current benefits).
Analysis of bankruptcy/benefit security risk: unknown if companies
have ongoing plans, but members of both companies could face loss of
future benefits due to plan changes, bankruptcy/not being covered by
PBGC. Bankruptcy for Company B members more likely due to worse
financial situation.
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4.

Continued

e Wage Risk - risk that wage increases will be lower if company needs to
put more into pension plan. Analysis of wage risk: members of
company B more likely to experience

e Inflation risk - risk that benefit will not keep up with inflation. Analysis
of inflation risk: unknown as to how a member can receive their benefit
including if COLAs given, but members under both companies could
face this risk

Financial Risks that Apply to Shareholders:
e Bankruptcy Risk - risk that company could go bankrupt and pension
assets are protected. Analysis of bankruptey risk: would impact
shareholders of company B likely first due to financial position

Earnings Quality Risk - risk that earnings may not grow or be as much if poor
pension performance. Analysis of earnings quality risk: both companies pension
expense is a large percentage of company net income. So increase in expense
would decrease earnings.

Part (b):
Reason to invest in bonds
e Less risk of investments borne by employees or insolvency insurance
company / increased security for participants
e Increases shareholder value - shareholder can invest in equities
themselves and hold lower taxed assets.
e Better tax advantages with bonds as taxed less. Arbitrage amount = plan
assets x tax spread x bond return x (1 - corporate tax rate)
e Reduces investment management fees
Reduces company's financial risk
e (Can diversify risk away individually but can't within a company

Reasons not to invest in bonds

e More transaction costs if matching to liabilities

e Ifeveryone invests in bonds, there won't be enough supply. But lower
unattractive yields may mean less in demand & supply will meet
demand over time.

e Pensions have many non-bond like characteristics (payments contingent
on life, term is longer than bond, no balloon payment, liabilities behave
different in rapid inflation)

e Equities outperformed bonds and bonds could have high default risk
Will need to reduce ROA assumption and this will increase expense
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4. Continued

Company A characteristics & recommendation

e Pension expense is large part of company's expense

e Pension assets and liabilities are small compared to company's asset and
liability

e Company asset value is significantly higher than liability - able to take
on more risk and volatility, therefore should consider continuing to
invest in stocks and it does not make sense to invest in bonds. I disagree
with the recommendation.

Company B characteristics & recommendation
e Pension expense is large part of company's expense
e Pension plan liabilities and assets are a large portion of the companies liabilities
and assets
Not much surplus assets in company - should minimize surplus volatility of the plan
company can do this by investing in bonds. I agree with the recommendation.
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Learning Objectives:

2. The candidate will be able to analyze the risks faced by retirees and the
participants of a defined benefit or defined contribution retirement plan, as well as
retiree health plans.

3. The candidate will be able to evaluate risks faced by sponsors of retirement plans.

6. The candidate will be able to recommend and advise on the financial effects of
funding policy and accounting in line with the sponsor’s goals, given constraints.

Learning Outcomes:
(2d)  Describe the risks faced by participants of single employer sponsored retirement
plans.

(3c)  Analyze the issues related to plan provisions that cannot be removed.

(6a) Compare the financial economics perspective to the traditional perspective on
funding and accounting for retirement plans.

(6d)  Advise plan sponsors on accounting costs and disclosures for their retirement
plans. This would include restrictions imposed by applicable accounting
authorities (FASB/ASC 715, CICA, IASC, FRS17).

Sources:
Allen, Retirement Plans - 401(k)s, IRAs and Other Deferred Compensation Approaches,
Tenth edition, 2008, "Legislative Factors" and "Other [Legislative] Factors", Ch. 17, pp.
313-319

R-C618-12: CICA Handbook 3461

Commentary on Question:

e Credit was given for compound interest or simple interest methods.

e Full credit was given if answers were off simply due to rounding.

e Credit was given for alternative calculation methods (e.g. using the prepaid/(accrued)
balancing method instead of rolling forward the liability and assets)

e (Credit was given if the candidate demonstrated understanding of the calculation
without providing all intermediate steps.

Question Wording:

NOC is considering changing the Full-Time Salaried Pension Plan to an employer-paid
defined contribution pension plan with a 5% employer contribution for future service
only.

(a) Describe the impact of the proposed design on the current employees,
considering:
(1) Benefit accrual pattern
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5. Continued

(i1) Vesting
(ii1))  Retirement income replacement ratio

(b) The proposed program is implemented on July 1, 2013. Final average earnings
are frozen as of the implementation date. Using the following information,
calculate the impact on the 2013 pension expense:

e There are no gains or losses during the first half of the year.

e The change in plan design results in a decrease in the defined benefit obligation of
$200 million as of July 1, 2013

e The service cost is $20 million for the second half of the year

¢ Benefit payments expected to be made during the second half of the year are $1.5
million in monthly pension payments and $115 million in lump sums

e Total benefit payments expected to be paid during the year are $133 million.

Solution:

Part (a):

(1) The benefit accrual pattern will be less back-loaded in the
proposed defined contribution plan than under the current
defined benefit plan. The current benefit is defined based on 2%
of the final average earnings per year of service, with early
retirement subsidies provided. Therefore, employees who work
a full career will see the value of their benefits sharply increase
as they reach full retirement age and become eligible to draw
monthly benefits. Younger, short service employees will have
smaller annual accruals in the DB plan. The proposed defined
contribution plan would provide 5% of each year's pay per year
of service and result in a more linear benefit accrual pattern.
Younger, short service employees will start with larger accruals
under the DC design, while older, longer service employees
would have smaller accruals under this design.

(11) The vesting requirements would likely be shorter under the
defined contribution plan design than the current 5 year cliff
vesting. Plan sponsors offer DC plans that allow shorter service
employees to earn benefits more quickly than in DB plans as
well as transfer their money easily to other funds if they leave
employment early rather than working a full career. This
accrual pattern and portability make DC plans attractive to a
younger, more mobile workforce, but only if the vesting
requirements are also shorter. Due to its objective regarding
flexibility, the vesting requirement is typically shorter in a DC
plan than in a traditional defined benefit ("DB") plan.
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S.

Continued

(ii1))  The retirement income replacement ratio is defined as the ratio

of one’s annual retirement benefit to one’s final salary. The

replacement ratio under the proposed DC plan is expected to be

less than under the current DB plan for a variety of reasons.
Mid-career employees will see the greatest decrease in their
replacement ratios if the proposal is adopted.

The benefit under a DC plan is calculated based on each year's pay, resulting in a
final career average benefit, whereas the traditional DB plan is based on the

highest 5 years’ average pay.

Part (b):
No gains and losses during the first half of the year:
Actual DBO at 7/1/2013 = Expected DBO at 7/1/2013

Actual Fair Value of Assets at 7/1/2013 = Expected Fair Value of Assets at 7/1/2013

Expected Fair Value of Assets at 7/1/2013

Fair Value of Assets at 1/1/2013 1,188,240
1/2 year of benefit payments (16,500)
1/2 year of contributions 21,196
1/2 year of EROA 26,841
Fair Value of Assets at 7/1/2013 1,219,777
Expected DBO at 7/1/2013

DBO at 1/1/2013 1,436,463
1/2 year of service cost 33,435
1/2 year of interest cost 33,454
1/2 year of benefit payments (16,500)
DBO at 7/1/2013 1,486,851
Total Benefit Payments for the year:

Total Monthly Pension and lump-sum

disbursements for first-half of the year 16.5
Total Monthly

Pension payments

for second-half

of the year 1.5
Total Lump-sum disbursements for second-half

of the year 115
Total Benefit Payments for the year 133
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5. Continued

Defined Benefit Cost for the full year (prior to

DB-DC conversion) 80,094
Contributions for first half of year 21,196
Net Defined Benefit Asset (Liability) at

7/1/2013

Net Defined Benefit Asset (Liability) at

1/1/2013 (248,223)
Plus 1/2 year of Contributions 21,196
Less 1/2 year of Defined Benefit Cost (40,047)
Net Defined Benefit Asset (Liability) at

7/1/2013 (267,075)

Reduction in DBO as a result of the DB to DC
conversion, implies a negative amendment
under IAS 19R

Impact of DB-DC conversion:
Remeasurement Negative

Pre- Pre- Post-
Amendment Amendment Amendment Amendment
1/1/2013 7/1/2013 7/1/2013 7/1/2013
Fair Value of Assets 1,188,240 1,219,777 0 1,219,777
DBO (1,436,463) (1,486,851) 200,000 @ (1,286,851)
Funded Status (248,223) (267,075) 200,000 (67,075)
NOTES on Negative
Amendment under
IAS 19R
(1) The impact of the negative amendment is recognized in its entirety and
immediately.
Defined Benefit Cost for first half of year 40,047

Defined Benefit Cost (Income) for second
half of year:

Service Cost + Net Interest Cost +
Remeasurements of the net defined benefit
liability (asset)
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5. Continued

(A) Service Cost is comprised of:

(1) Current Service Cost 20,000
(i1) Past Service Cost (decrease in DBO due to
negative amendment) (200,000)
Lump-sum disbursements do
(ii1) Any gain or loss on settlement 0 not trigger a settlement event.
(180,000)

NOTES on Settlement Event under IAS 19R

A lump sum cash payment, under the terms of the plan,to plan
participants in exchange for their rights to receive specified
post-employment benefits does not constitute a settlement.

(B) Net Interest Cost

(1) Interests on net defined benefit asset

(liability) for 1/2 year 1,509

4.50% x ($67,075) x 1/2

(i1) Interests on current service cost for 1/2 year 900

4.50% x 20,000

(ii1) Interests for expected ER contributions for Assumes no change in ER
1/2 year (477) contributions for the year

4.50%x 42,391 x 1/2x 1/2

(C) Remeasurements of the net defined
benefit liability (asset) comprise:

(1) actuarial gains and losses; 0
(i) the return on plan assets, excluding amounts
included in net interest on the net defined 0

benefit asset (liability)

4.50% x 116,500 x 1/2 x 1/2

(ii1)) Any change in the effect of the asset
ceiling, excluding amounts included in net

interest on the net defined benefit asset 0
(liability)

Defined Benefit Cost (Income) for second

half of year (178,068)

A)+B)+(C)
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5. Continued

Revised defined benefit cost (income) for the year:
(1) Defined benefit cost for first half of year

(i1) Defined benefit cost for second half of year
Revised defined benefit cost (income) for the year

Therefore, the impact of the DB-DC conversion to the
net defined benefit cost is an income of:

($140,642) Less $80,094
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Learning Objectives:
6. The candidate will be able to recommend and advise on the financial effects of
funding policy and accounting in line with the sponsor’s goals, given constraints.

Learning Outcomes:
(6h)  Perform and interpret the results of projections for short and long range planning
including the effect of proposed plan changes.

Sources:
R-C137-08: Pension Projections

Commentary on Question:

In part (a), candidates were asked to show their knowledge of the projection process. In
part (b), candidates were asked to discuss projection issues specifically for non-qualified
plans, and discuss how the projection process may be different for these plans.

Question Wording:
(a) Describe the process for performing a stochastic projection.
(b) Your client sponsors a non-qualified pension plan that restores benefits lost due

to regulatory limits. The plan is financed through taxable securities. Describe the
issues that need to be considered when performing a stochastic projection for this
plan versus a qualified pension plan.

Solution:
Part (a):
e Three elements needed for any projection study: future normal costs and
liabilities, future benefit payments, future asset values
e Probability distributions need to be assigned to the assumptions that will be
modeled stochastically
e Stochastic projections use random variables to bring forward liability and asset
values (instead of a set of predetermined assumptions), generally economic
assumptions.
e Assumptions (distributions) needed: expected inflation, real returns by asset
class, standard deviation of returns and inflation
e Correlations between those stochastic modeled assumptions are needed
e Multiple trials are run using a statistical model to determine outcomes for a
number of random trials (the reading says 300 trials but typically the number is
2,000 or more)
e (Cost and expense calculations are done in the usual manner for each trial and
these results can be ranked for each projection year and confidence intervals can
be assigned
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6.

Continued

Need assumptions about growth rate of the active population and new entrant
demographics
Can model each asset class separately (more sophisticated) or model the portfolio
as a whole (less sophisticated)
If alternative asset allocations are being studied, need to choose alternative mixes
Projection steps:

1. Discuss the scope of the project
Collect the data
Produce liability streams
Produce valuation results: cash contributions, expense, and funded ratios
Present deterministic scenarios to the client
Determine assumptions and scenarios for stochastic analysis
Perform stochastic projections

N kAW

Part (b):

Taxes paid on the investment return needs to be considered, this would not be a
consideration for the qualified plan

Could mean that other asset classes are appropriate for NQ plan investments that
are not appropriate for Q plan investment (e.g., municipal bonds)

If the securities include company stock, correlation assumptions between
company stock and other projection assumptions may be needed

Demographic assumptions may need to change as this is likely not a broad-based
plan and therefore more specialized assumptions may be needed

This plan is highly leveraged in that it provides for benefits in excess limits, so
relatively small increases in pay can lead to large increases in the plan liability.
Care needs to be taken in determining the assumptions for pay increases versus
comp limits and inflation and the correlation between all of these moving parts
Need an assumption about the increase of qualified plan limits

May want to add scenario analysis if there is a relatively small amount of data
How surpluses are treated may be different than the qualified plan and therefore
may impact the employer’s risk appetite
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Learning Objectives:

5.

12.

The candidate will be able to evaluate the sponsor’s financial goals and risk
management with respect to their plan.

The candidate will be able to analyze the issues facing retirement plan sponsors
regarding investment of fund assets and make recommendations on the actuarial
issues.

The candidate will be able to apply the standards of practice and guides to
professional conduct.

Learning Outcomes:

(5a) Describe ways to work with the sponsor on identifying and prioritizing the goals
of management and shareholders related to the financial management of their
retirement plan.

(5¢)  Define the retirement plan risks (financial and design) in a way that integrates
with the sponsor’s risk management strategy.

(5g) Recommend an appropriate funding policy in line with sponsor goals and
professional standards. The candidate will be able to defend the
recommendations.

(9a)  Assess the different types and combinations of investment vehicles for providing
retirement benefits given the particulars of the sponsor’s financial circumstances,
philosophy, industry, workforce and benefit package.

(9e¢)  Assess the potential effects of various investments and investment policies on all
of the stakeholders, including tax implications.

(9h) Identify the sources of investment risk and assess risk facing retirement funds.

(12e) Explain and apply all of the applicable standards of practice related to valuing
retirement obligations.

(12f) Recognize situations and actions that violate or compromise Standards or the
Guides to Professional Conduct.

Sources:

R-C112-07: Pension Investment and Corporate Risk Management

R-C138-09: The Case for Stock in Pension Funds

R-C142-10: Bader and Gold’s Rebuttal to The Case for Stock in Pension Funds
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Continued

R-C161-12: Intricately Linked: Pensions and Corporate Financial Performance
April 2005 Pension Forum

Financial Economics and Actuarial Practice, Tony Day

Pension Funds: Company Manager’s View

Litterman, Modern Investment Management

Jim Moore Discusses Liability Driven Investment Strategies and Concepts
Plan Sponsor Guide to Liability-Driven Investing

R-C119-07: Fiduciary Liability Issues for Selection of Investments

Commentary on Question:

In part (a), candidates were asked to discuss specific risks as they apply to the current
asset mix of the Hourly plan. Points were awarded for identifying specific risks and
showing how they apply to the Plan. No points were awarded for listing general risks
without applying them to the plan in question. Similarly, in part (b), points were awarded
for pension and fiduciary implications applying to the proposed asset allocation change.

Question Wording:

(a) Describe the risks associated with the current asset mix of the Full-Time Hourly
Union Pension Plan.
Current Asset Mix:

3% domestic large cap equities

94% domestic fixed income

3% cash

(b) The CFO of NOC proposes to move 45% of the current allocation to the
following asset classes:
e Equities: 15%
e NOC shares: 15%
e Real estate: 15%
Describe the implications of this proposal as it relates to:
(1) Pension accounting
(i1) Fiduciary considerations
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Continued

Solution:

Part (a):

The current asset mix is 3% domestic large cap equities, 3% cash, and 94% domestic
fixed income. The plan sponsor appears to be employing a liability-driven investment
approach as the duration of the liabilities is approximately equal to the duration of the
assets. However, the following risks are associated with this allocation.

Risk of higher future employer contributions (plan has locked in current underfunded
status).

Liability/asset mismatch risk: even though duration of fixed income liabilities and assets
are approximately equal, yield curve twists or non-parallel changes in yield curve could
affect liabilities and assets differently due to the convexity of the bonds.

Domestic/diversification risk: all assets are invested in domestic funds with no
diversification into international funds. Could lead to higher contributions if US
economy lagged behind other economies.

Reinvestment/prepayment risk: as current bonds in trust mature, investors may have
trouble finding comparable new investments.

Liquidity risk: Fixed income holdings may not provide as much liquidity as plan needs to
pay lump sums to vested terminated participants.

Inflation risk: if fixed income not inflation-indexed, then assets may lag behind liabilities
(plan has a COLA for retirees).

Part (b)(i):
Pension accounting implications of moving to the proposed asset allocation are as
follows:

All three new classes are expected to provide higher return than fixed income so this
should allow a higher expected return assumption to be used, and therefore the plan’s
expense will be lower.

Funded status of plan (liability on books) is expected to improve more quickly if invest in
equities, NOC shares, and real estate since anticipate greater asset returns.

Duration of liabilities would no longer match duration of assets - move away from
immunized portfolio means funding shortfall is no longer locked in. Therefore, asset
returns or losses and interest rate movements will now have greater impact on funding
shortfall.
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Continued

Greater variance in annual asset movements will lead to more volatile (less predictable)
accounting expense.

If investing in company shares, then poor company performance could lead to worse
funded status and higher accounting expense.

Must disclose changes in asset allocations in annual disclosure — these changes could
negatively impact view of company held by investors, analysts, and auditors as they
question why the plan is moving away from a liability matched investment strategy.

Part (b)(ii):
Fiduciaries should consider their following duties before changing to this asset allocation:

Duty of Loyalty to plan participants and beneficiaries: Fixed income investments are less
risky so change in strategy could be viewed as putting benefits at more risk. Investing in
company stock could also be viewed as a company conflict of interest and not in the best
interest of the plan participants.

Duty to diversify plan assets, be prudent and minimize risk of large losses: Since plan
currently underfunded, converting some fixed income to equities, NOC shares, and real
estate would provide better diversification and is expected to lead to higher expected
returns.

Duty of Impartiality: Investment committee may be concerned that current retirees are
better protected than future retirees due to current fixed income allocation and plan’s
underfunded status. Change to more diversification could be perceived as providing
more impartiality.

Duty to follow Statutory Constraints (must stay within legal guidelines to benefit
participants): Need to be aware of legalities around holding company shares in pension
plan trust.

Duty to Make Property Productive: Board may view new investment strategy as making
property more productive and able to get better returns than current investment policy.

Duty to act in accordance with trust agreement — Investment committee will need to
update trust agreement to accommodate new investments.

Duty of Care: Committee needs to manage trust with skill and either act as investor or
hire investor with professional training, experience. Before moving out of fixed income,
committee may need to hire knowledgeable investment advisor to pick appropriate equity
and real estate investments.
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Learning Objectives:
1. The candidate will be able to evaluate sponsor’s goals for the retirement plan.

2. The candidate will be able to analyze the risks faced by retirees and the
participants of a defined benefit or defined contribution retirement plan, as well as
retiree health plans.

3. The candidate will be able to evaluate risks faced by sponsors of retirement plans.

Learning Outcomes:
(1c)  Describe ways to identify and prioritize the sponsor’s goals related to the design
of the retirement plan.

(1d)  Given a context, assess the feasibility of achieving the sponsor’s goals for their
retirement plan.

(le)  Given a context, assess the tradeoffs between different goals and prioritize them.

(2b)  Propose ways in which retirement plans can manage the range of risks faced by
retirees.

(3a) Identify how plan features, temporary or permanent, can adversely affect the plan
sponsor. For example — an early retirement window offering or a lump sum
payment option.

(3b) Recommend ways to mitigate the risks identified with particular plan feature (e.g.,
cap an open-ended COLA).

(3d) Describe plan design features to handle the changes in the demographics of the
labor force.

Sources:
Fundamentals of Retiree Group Benefits, Yamamoto

Morneau Sobeco Handbook of Canadian Pension and Benefit Plans

Commentary on Question:

Candidates receive points for 2 of the 3 options shown in the solution.

The actual dollar values in part (a) are not relevant. Any reasonable value will receive
points. However no points are given for unreasonable or impractical answers.

(e.g., annual HCSA = $500,000).

Question Wording:

NOC is concerned about the impact of rising health care costs on the sustainability of the
Full-Time Salaried and Union Retiree Health Benefit Program. No changes to the retiree
life insurance benefit are being contemplated at this time.
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Continued

(a) Propose two plan design approaches that would reduce NOC’s exposure to health
care cost inflation and explain how each would protect against health care costs.

(b)  NOC is considering changing the retiree health care benefit program by replacing
the current program with a $250,000 lump sum payment at retirement.

Describe the risks with this approach from the perspectives of both NOC and
NOC’s employees.

Solution:

Part (a):

Option 1: Change the design to a Health Care Spending Account with a fixed annual
allocation of $2,000 per retiree. This will cap NOC’s annual cost avoiding large claims
each year and will also protect against inflation in future years as the amount doesn’t
have to be increased.

Option 2: Introduce cost sharing options that will encourage retirees to be better
consumers of health care. Some options that could be introduced are co-pays,
deductibles and an annual maximum. These options would reduce NOC’s cost and they
could increase amounts in the future to help protect them from inflation.

Option 3: Add a lifetime maximum to the plan. This would cap NOC’s cost at the
lifetime maximum and would help protect them from future inflation.

Part (b):
Employer Risks:

1. By paying employees a lump sum at retirement, NOC loses control over how the
money is spent and therefore there is no guarantee that employees will use the
money for retiree health care costs.

. Paying lump sums could cause a large immediate drain on NOC’s cash flow.
3. HR issues could arise
a. Now difficult to attract & retain employees
b. Workforce planning could be difficult — could also impact pension plan.
This is because somebody who is not healthy could defer retirement to a
later age so that they have a better chance of the lump sum covering their
health care costs.

4. There could be a lot of volatility between years of how many lump sums the plan
would pay out — it could be very hard to predict. In addition it could cause the
plan to have settlement charges in years where there are large payouts.

5. The union will have to approve of the change — could mean having separate
programs for different groups.

Employee Risks:

1. Lump sum may not be enough for an employee that has a catastrophic claim or
serious illness.

2. Retirees will face longevity risk — the retirees could live longer than expected and
run out of money for health care costs.
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8. Continued

3. Retirees will bear inflation risk — the retirees will have to cover all increases in
future health care costs.

4. Retirees will now need to invest the money and deal with market risk. They may
need to get education on how to invest the money wisely.

5. Retirees will now need to find health care coverage. There may not be many
plans that are accessible to them or the ones that are may be very expensive.

6. If the retiree has a dependent, they will get the same amount as a retiree without a
dependent.
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Learning Objectives:

9. The candidate will be able to analyze the issues facing retirement plan sponsors
regarding investment of fund assets and make recommendations on the actuarial
issues.

Learning Outcomes:

(9a)  Assess the different types and combinations of investment vehicles for providing
retirement benefits given the particulars of the sponsor’s financial circumstances,
philosophy, industry, workforce and benefit package.

(9b)  Distinguish the various ways that retirement fund assets are managed.

(9d)  Assess the potential effects of various investments and investment policies on
plan funding (short and long-range), accounting, design and administration.

(9e)  Assess the potential effects of various investments and investment policies on all
of the stakeholders, including tax implications.

(9f)  Model the effect on setting investment strategy of factors including, cash flow
requirements, various plan designs and various economic environments.

(9h) Identify the sources of investment risk and assess risk facing retirement funds.

Sources:
R-C167-13: Dynamic Approach to Investment Policy for Corporate Pension Plans,
Global Markets Institute

Commentary on Question:

Candidates were asked to describe and consider the application of a dynamic investment
policy. Successful candidates demonstrated their knowledge of dynamic investment
policies by describing a specific investment policy in part (c).

Question Wording:
(a) Describe the key elements of a dynamic investment policy.

(b) Describe the factors to be considered in employing a dynamic investment policy.

(©) Describe a dynamic investment policy that NOC could apply to the Full-Time
Salaried Pension Plan.

Solution:

Part (a):

In a dynamic policy/approach, the investment of plan assets takes into account factors
other than the plan sponsor’s view of specific asset classes or characteristics of plan
liabilities. The strategy reflects the unique circumstances of the sponsor.
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Continued

In a dynamic strategy, the allocation of plan assets changes as these circumstances
change. In practice, this involves establishing a plan (or “road map”’) indicating how the
allocation should change as predefined milestones are reached. Both the milestones and
the allocation shifts are explicitly specified in the policy. A common approach, although
not the only one, is to set milestones (or “triggers”) based on the funded status of the
plan. For example, upon each 5% improvement in funded status, a specified percentage
of assets are shifted from return-seeking assets (such as equity) to less risky assets (such
as fixed income).

Part (b):
Most important factors:

e Funded status: As funded status of the plan improves, risk should be shed through
gradual transition from return-seeking assets (e.g., equity) to less risky assets (e.g.,
fixed income). As funded status improves and exceeds 100%, plan sponsors would
likely shift from return generating assets to more of an LDI approach to preserve
funded status. The GAAP definition of funded status, PBO versus the fair value of
assets, can be used to evaluate this factor.

e Size of plan relative to organization (materiality): The more material the plan, the
less risk the sponsor should take. If the plan is very small in relation to the size of the
company, volatility in plan funded status may not have a meaningful effect on the
financial results of the plan sponsor. Consequently, the sponsor may be willing to
take more risk and/or have more duration mismatch if the plan is relatively small and,
therefore, a negative change in funded status does not have a meaningful impact on
the sponsor. The opposite may be true if the plan is very large in relation to the
company. Materiality is commonly measured as the ratio of plan liability to a measure
of the size of the sponsor (e.g., PBO to market capitalization for a public company).

Other factors:

e Open or closed plan: more risk is tolerable in an open plan because future
investment returns can help fund future benefit accruals, less in a closed plan.
Sponsors with open DB plans that are still accruing new benefits for employees will
be more inclined to seek higher returns in an effort to help fund these new benefits
while sponsors with closed plans, especially if they are fully funded, may be more
inclined to other (possibly LDI-type) strategies.

e Extent of smoothing employed in liability and cost determinations: the greater the
extent to which measurements are marked to market, the less risk the sponsor should
take (because the volatility produced by risky assets is amplified when smoothing
mechanisms are not employed).
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Continued

Health of plan sponsor: a financially stronger sponsor with greater cash flow can
absorb more pension investment risk. Given their financial strength, they may be
capable of rectifying funding deficiencies through contributions if pension asset
returns are disappointing.

Life cycle of plan: a more mature plan has larger cash outflows in the form of benefit
payments to retirees. More mature plans, therefore, will need to focus more on
liquidity to face these growing cash needs.

Access to surplus: if surplus assets are largely inaccessible (e.g., due to taxes on
assets that revert to the sponsor upon termination), the sponsor should be less willing
to invest in risky investments that could result in stranded assets in the future.
Increases in underfunding impose many “penalties” on the plan sponsor while
increases in overfunding yield incrementally fewer benefits given the restrictions
placed on a plan sponsor’s ability to access surplus. If a company does have the
ability to access surplus for other uses, such as to help pay for retiree medical
benefits, then the plan sponsor may be more willing to take risk in the plan despite
being in an overfunded position. The ability to access surplus will differ from
company to company based on the specific nature of their benefits structures as well
as governing law.

Private vs. publicly traded company: private companies may not be as sensitive to
the impact of funded status volatility on financial results. A private company not
beholden to the public’s scrutiny of quarterly and annual results may be willing to
take more risk and/or have more duration mismatch if it is less concerned with how
short-term funded status volatility affects financial results.

Part (c):
Selected relevant information:

Current asset allocation: 48% equity, 43% fixed income, 5% cash, 4% real estate
Current funded status: 83% on PBO basis, 118% on ABO basis

Duration of plan liabilities: 16.1

Duration of domestic fixed income portion of assets: 10.0

Plan status: open

Materiality of plan to NOC: unknown

NOC could implement a dynamic investment policy with these components:

An ultimate goal, such as funded status on a defined basis (e.g., ongoing funding,
plan termination, or accounting). Examples that might be appropriate for NOC’s
Salaried Plan are 100% funding on a PBO basis, 110% funding on an ongoing
funding basis, or 100% funding on plan termination basis.
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9.

Continued

Assets will be reallocated as certain pre-defined thresholds are reached, such as each
5% change in funded status. NOC can make the thresholds wider (e.g., 10% change)
or narrower (e.g., 3% change) depending on its desired balance of precision and
transaction costs. As funded status improves, assets will be shifted from more risky
investments to less risky investments (e.g., from equity to fixed income). Here is one
possible “road map” based on a goal of becoming 100% funded on a PBO basis:

PBO Funded Status Return-Seeking Fixed Income and
Allocation Cash Allocation
85% 45% 55%
90% 35% 65%
95% 25% 75%
100% 15% 85%

NOC is also subject to interest rate risk due to the asset-liability duration mismatch.
The policy may address this mismatch by gradually changing the composition of the
fixed income portion of plan assets as predefined targets are met.

The policy may also account for other facts and circumstances such as the plan
becoming frozen, major changes in NOC’s market capitalization, new funding
legislation or accounting standards, etc., by stipulating how the plan’s asset allocation
(or the investment policy itself) will be changed.
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10. Learning Objectives:
9. The candidate will be able to analyze the issues facing retirement plan sponsors
regarding investment of fund assets and make recommendations on the actuarial
issues.

Learning Outcomes:

(9a)  Assess the different types and combinations of investment vehicles for providing
retirement benefits given the particulars of the sponsor’s financial circumstances,
philosophy, industry, workforce and benefit package.

(9d)  Assess the potential effects of various investments and investment policies on
plan funding (short and long-range), accounting, design and administration.
(9g) Describe the regulatory restrictions on retirement plan assets.

(9h) Identify the sources of investment risk and assess risk facing retirement funds.

(91)  Evaluate immunization strategies and other hedging techniques for asset/liability
management.

Sources:
Allen Chapter 24 pg 11, 16-18

R-C142-10: Bader and Gold's Rebuttal to The Case for Stock in Pension Funds

R-C148-10: Jim Moore Discusses Liability Driven Investment Strategies and Concepts
pg1-3

R-C149-10: Plan Sponsor Guide to Liability-Driven Investing, BNY Mellon pg 1-5
R-C150-10: Mind the Gap: Using Derivatives Overlays to hedge pension duration
R-C161-12: Intricately Linked: Pensions and Corporate Financial Performance pg 4-11
Commentary on Question:

Successful candidates addressed the CFO’s concerns in part ¢ and looked at the funded
status of the plan when answering the question.

Question Wording:

The CFO of NOC wants to de-risk the Full-Time Salaried Pension Plan by changing the
current asset mix.

(a) Describe techniques to extend the duration of the current fixed income portfolio.

(b) Calculate the duration extension needed to achieve a hedge ratio of 50%.
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10. Continued

(c) Given that current bond yields have been historically low, the CFO is concerned
that it does not make sense to de-risk at this time.
Explain why adopting an LDI strategy may make sense even in a low bond yield
environment.

Solution:
a. Techniques to extend duration — Response should show understanding of these

investments, not just listing alternatives
a. Information about purchasing long bonds
i. Increase number of long bonds or switch short bonds with long
bonds
ii. Long bonds can generate a more similar cash flow as liability
iii. Long bonds have longer maturity but may be difficult to find
iv. Long corporate bonds, mortgage bonds, debenture
v. Government bonds can extend duration, but at a cost of lower
yields
b. Information about fixed income derivatives
i. Derivatives derive value from another asset

ii. Call and put options, futures, convertible bonds, swaps and
forwards

iii. Overlays add duration without having to sell existing equity or
bond positions, but require sufficient liquidity to fund margin
requirements

iv. Calls give option to buy an asset at a specified price until a
specified date

v. Puts give option to sell and asset at a specified price until a
specified date.

vi. Interest rate swaps — One party pays fixed interest and the other
pays a floating rate. Differences are exchanged in cash.

c. For correct formula calculating hedge ratio : Duration of domestic fixed
income * Asset allocation % of domestic fixed income * Funded status
(Fair value of assets/PBO) / Duration of plan liabilities

i. PBO: 10.0 * 43% * (1,188,240/1,438,463) / 16.1 =22.1%
ii. ABO: 10.0 * 43% * (1,188,240/1,005,524) / 16.1 =31.6%

d. For correct formula calculating change in duration: Desired hedge ratio *
Duration of plan liabilities / (Asset allocation % of domestic fixed income
* Funded status (Fair value of assets/PBO))

i. PBO: 50% * 16.1/(43% * (1,188,240/1,438,463)) = 22.7
ii. ABO: 50% * 16.1/(43% * (1,188,240/1,005,524)) = 15.8
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10. Continued

b. Generic reasons for using LDI

a. Protects downside risk of plan funded status
Minimizes volatility of contribution requirements
Stabilizes pension expense on income statements
Reduces balance sheet volatility
Aligns asset performance with liability benchmark
Addresses duration mismatch between liabilities and asset movements
Employs investment strategies to extend duration of portfolio
Recognizes un-symmetric risk reward of pension funded status (i.e.
pension surplus is inefficient)

Specific response to CFO’s concern about de-risking in low interest rate
environment
i. Liability and asset mismatch exists regardless on economic environment

@ moe a0 o

j.  Market theory suggests current price is correct. Past experience is no
predictor of future results

k. If CFO is sure about rise in interest rate, asset positions (i.e. swaps,
futures) can be entered in to maximize profit in the case of a rise in
interest rates. If that seems too risky, then point out that a similar bet is
being made with regards to the funded status.

. De-risking doesn’t have to mean selling current positions, but can effect
positions going forward.

m. Hedge ratio of fixed income portfolio can stay low initially

B

Key is to focus on end point. If end point makes sense, than LDI makes
sense. Craft a policy that addresses how to get to the end point.
o. Concerns about market timing, being smarter than the market, etc.

CSP-RC Spring 2013 Solutions Page 36



11. Learning Objectives:

12. The candidate will be able to apply the standards of practice and guides to
professional conduct.

Learning Outcomes:
(12a) Apply the standards related to communications to plan sponsors and others with
an interest in an actuary’s results (i.e., participants, auditors, etc.).

(12b) Explain and apply the Guides to Professional Conduct.

(12f) Recognize situations and actions that violate or compromise Standards or the
Guides to Professional Conduct.

Sources:
R-C610-12:CIA General Standards 1000

R-C611-12:CIA Consolidated Standards of Practice - Practice Specific Standards for
Pension Plans 3000-3500

ASOP 27,35 - ASB

Pension Forum January 2005 - A Reevaluation of ASOP 27, Post Enron: is it an
Adequate Standard of Professionalism? - included in any reference to ASOP 27

What's wrong with ASOP 27 - included in any reference to ASOP 27
CIA Rules of Professional Conduct

Commentary on Question:
Successful candidates addressed all three parts (plan provisions, assumptions and data
sections) when answering the question.

Question Wording:
You are providing services to a new client whose prior actuary recently retired.

You have been provided the following sections of the last funding valuation report:

Plan Provisions:
e Vesting: Immediate on retirement and death

e Benefit formula: $80 per month times pensionable service

e Normal retirement age: First of the month coincident or following age 65

e Early retirement reduction: 5% per year from age 65

e Normal form of pension: Single life annuity if single; joint and survivor annuity
if married

e Termination and death benefit: Commuted value of accrued benefits
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1 1 « Continued

e Post-retirement indexing: 60% CPI each January 1% for retirements prior to
September 1% before each increase

Assumptions:
e Interest rate: 7.5% per annum

e Inflation: 2.5% per annum

e Salary increases: 2.5% per annum (inflation plus merit and

e promotion)

e Retirement age: Plan experience from the last 50 years

e Mortality: GAMS&3 with full generational mortality projections

e Percent married: 50%

e Spousal age difference: Male spouse 3 years younger than female spouse

Membership Data as of December 31, 2012:
Active Members
e Number: 555

e Average age: 42 years

e Average service: 15 years
e Average annual earnings: $43,000
Deferred Vested Members
e Number: 156
e Average age: 42 Years
e Average service: 9 years
e Average annual earnings at termination: $33,000

Retirees/Surviving Spouses/Beneficiaries
e Number

o Retirees: 850
o Surviving spouses: 200
e Average age: 72 years

Critique the plan provisions, assumptions and data sections of the report. Refer to the
Canadian Standards of Practice in your response.
Solution:

Plan Provisions

e Form of pension -- Is there a guarantee period on the annuity; is there
a joint percentage?
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11.

Continued

Data

Is there an early retirement age?

What is vesting on termination? Ie: is there no termination benefit payable;
however question indicates the termination benefit is commuted value

Missing provisions: disability, eligibility, actuarial equivalent or not, service
defined etc. Candidates received points for any correct missing provision but the
points awarded were capped.

References to Standards and how all plan provisions and ancillary benefits need to
be disclosed. Provide explanations of why not included.

Average earnings are irrelevant for a flat benefit plan so do not need to be
provided
For active members further details or summary charts for age/service distributions
would be desired. Need to know accrued service (to calculate benefit) for various
age groupings.
For deferred vested members and pensions in pay, actual pension amounts in
some sort of distribution chart would be beneficial
Actual forms of payment with actual benefits in pay split into grouping for each
of deferreds and those in pay would be beneficial
Data on sex make-up or unisex percentage missing
For another actuary to recreate valuation results or determine reasonability of data
more detailed information is required than what was given
Standards: actuarial statements required in opinion pages of report. Some
candidates did comment that these opinions were likely in another part of the
report.
o Source of data; sufficiency/reliability; did actuary have to make
assumptions for missing or incomplete data and if so, were there any
limitations on the actuarial calculations due to quality of data

Assumptions

Were any assumptions prescribed and were any in the question not compliant with
prescribed assumptions

Are they best estimate assumptions; independently reasonable and in aggregate
per Standards

Were assumptions consistent? With salary and inflation equal to each other this
implied merit and promotion were = 0%. Many candidates referenced this
inconsistency. Why was salary increase even provided for flat benefit plan?
Interest rate seems too high; few candidates went any further to comment on no
explanation or rationale provided for this assumption.

Retirement ages — 50 years of historical data is an unnecessarily long time period
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1 1 « Continued

e [s there enough credible data from actual plan experience to create retirement age
table or should another source be used? Would a single age be simpler and just as
accurate?

e Actual retirement scale using the referenced 50 years of history not provided;
termination scales not provided either

e Percent married and spousal age differences — both assumptions were perhaps not
traditional assumptions. Some candidates made references to whether actual plan
experience should be reviewed to validate these assumptions or use some external

proxy.
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12.

Learning Objectives:

2. The candidate will be able to analyze the risks faced by retirees and the
participants of a defined benefit or defined contribution retirement plan, as well as
retiree health plans.

3. The candidate will be able to evaluate risks faced by sponsors of retirement plans.

5. The candidate will be able to evaluate the sponsors’ financial goals and risk
management with respect to their plan.

Learning Outcomes:
(2a)  Identify risks faced by retirees and the elderly.

(3a) Identify how plan features, temporary or permanent, can adversely affect the plan
sponsor. For example — an early retirement window offering or a lump sum
payment option.

(3e) Compare the economic value of different plan designs for different stakeholders.

(3g) Assess the impact of possible changes in plan design legislation.

(5d) Analyze how the retirement plan integrates into the sponsor’s overall financial
position.

Sources:
R-C102-07: Turner & Watanabe, Private Pension Policies in Industrialized Countries,

chap 5, “Pension Risk and Insurance"

R-C121-07: Converting Pension Plans From a Defined Benefit to a Defined Contribution
design — Issues to Consider in Canada, Gibson/Genno

R-C155-12: How Much Risk is Acceptable? Center for Research, 2008
R-C112-07: Pension Investment and Corporate Risk Management
R-C152-12: Risk Management and Public Plan Retirement Systems, AAA

R-C151-12: Guaranteed Trouble: The Economic Effects of the Pension Benefit Guaranty
Corporation, Journal of Economic Perspectives

Managing Post Retirement Risks, SOA http://www.soa.org/files/pdf/post-retirement-
charts.pdf

R-C119-07: Fiduciary Liability Issues for Selection of Investments
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12. Continued

R-C126-07: Recent Trends in Canadian Defined-Benefit Pension Sector Investment and
Risk Management

R-C161-12: Intricately Linked: Pensions and Corporate Financial Performance, Towers
Watson

The Pension Forum

Commentary on Question:

The question asks candidates to compare and contrast the risks from the perspectives of the
company and its employees under three different strategies in the context of a significantly
underfunded defined benefit pension plan. Successful candidates did not only list the risks
but compared and contrasted the risks in the context for which the question is framed (i.e.
underfunded pension plan) and from the perspectives of each stakeholder.

Question Wording:

XYZ Company sponsors a defined benefit pension plan that is significantly
underfunded. The CFO has mandated that XYZ must not have any defined benefit
obligation in ten years. XYZ is considering the following strategies:

(1) Wind-up the defined benefit pension plan immediately and replace it with a
Group RRSP.

(i)  Implement a dynamic investment strategy for the pension fund’s assets whereby
fixed income allocations are increased as funding thresholds are reached. Wind-
up the plan at the end of the ten-year period.

(ii1)  Make no changes and wind-up the pension plan at the end of the ten-year period.

Compare and contrast the risks from the perspectives of both XYZ and XYZ’s
employees.

Solution:
(i) Wind-up the defined benefit pension plan immediately and replace it with a Group
RRSP

Risk faced by Employees

e Invested assets in RRSP or converted lump sum do not earn an adequate return
(Investment Risk) and therefore pension savings is lower than expected or needed

e Employees may outlive converted lump sum or the employees' RRSP balance
(Longevity/Mortality Risk)

e Interest Rate Risk - employees that annuitize their RRSP balance in the future are
subject to risk of changes in the annuity purchase rates

e Employees that annuitize their RRSP balance in the future are subject to risk of
changes in the annuity purchase basis (from a more favourable group basis to
individual basis)
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12. Continued

Employees are subject to the risk that the value of their future RRSP accruals is
eroded by inflation (Inflation Risk). That is to say, final average earnings plans
have less inflation risk vs. contributions made into an RRSP where the real value
of the member's salary is eroded due to the inflation between the point in time
when they contribute to the time when they retire and receive the benefit.
Employees are subject to the inflationary risk after they retire if their converted
lump sum or frozen annuitized DB benefit is not indexed to inflation
Employees at risk of losing ancillary benefits (i.e. subsidized ER, subsidized JS
benefits, indexation, etc.) if they are not vested for the benefits in the DB plan
Employees risk losing further benefits if plan sponsor is unable to fund the
deficiency of the DB plan

Higher funding requirements on the employer because of the wind up of the DB
plan could force the employer into bankruptcy, resulting in job loss for the
employees

Employees at risk of losing government guarantees (e.g. PBGF or PBGC) on DB
benefit if DB benefit is converted to lump sum or annuitized

Employees that annuitize are subject to the insurance company's credit risk
Risk of changes in the laws affecting RRSPs (e.g. taking away tax deductibility
for contributions, withdrawal rate changes etc.)

Malfeasance Risk - employees at risk of bad advice, fraud, or theft in managing
their converted lump sum or RRSP balance

Risk faced by the Employer

Risk of higher volatility in plan's funded status (funding under a solvency versus
going concern view)

Risk of higher contribution requirements than if the plan would not be wound up
immediately

Risk that accelerated contribution requirements would strain the company's cash
resources (less reinvestment back into the company)

Increased risk of employer insolvency due to large cash requirements in the next
1-5 years

Risk of increased borrowing costs for the employer because of higher
debt/contributions due to the wind up of the plan

Risk of higher PBGF / PBGC premiums because of the severe underfunding of
the plan

Risk of higher terminations and/ or early retirements because compensation
package is uncompetitive

Risk of Anti-selection from members (unhealthy members elect lump sum option
instead of annuitize)

Risk of Annuity purchase rates declining in the future once deficit is funded (i.e.
annuities become more expensive when the employer is actually ready to settle
the benefits via annuity purchase)
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Risk of negative impact to plan sponsor's financial statements due to higher
liabilities, higher pension expense, and lower shareholder equity

Risk of increased requirements and regulatory scrutiny on either the wind up and
conversion of the plan and/or the implementation and administration of the Group
RRSP

Risk of attraction of new employees because of uncompetitive compensation
package

(ii) Dynamic investment strategy of increasing fix income allocations for 10 years. The

defined benefit pension plan is wound up after 10 years

Risk faced by Employees

Uncertainty of what retirement savings program would be replacing the DB plan,
if any (Implicit Contract risk)

Employees at risk of employer amending the plan terms within the 10 year period
(e.g. requiring employee contributions, eliminating ancillary benefits, amending
the plan formula, etc. (Implicit Contract risk)

Future conversion rates to lump sum in 10 years’ time may rise resulting in lower
lump sum payouts (Interest Rate Risk) than current rates

Risk that lump sum payouts within the 10 year period may not be able to be fully
paid out at 100% if the plan is severely underfunded

Employees risk losing further DB benefits if plan sponsor is unable to contribute
the Normal Cost and fund the existing deficit

Higher funding requirements on the employer (because returns could be lower
under a higher fixed-income allocation) could force the employer into bankruptcy
(Risk of Financial Performance of the Plan Sponsor) and result in a wind up of an
unfunded plan where benefits may be paid below 100% of their value

Risk of bankruptcy to DB benefits is borne by employees if the employer makes
inadequate contributions that do not cover the normal cost (i.e. the continued
accruals during the 10 year period) and contributions that are required to liquidate
the large deficit.

Risk that DB benefit accruals cease within the 10 year either due to bankruptcy or
the employer refuses to honor the commitment (i.e. implicit contract)

Risk that government guarantees do not exist in 10 years (e.g. no PBGC or PBGF
coverage) or government guarantees scaled back to provide inadequate protection
to the accrued DB benefit

Risk faced by the Employer

Future conversion rates to lump sum in 10 years may decrease resulting in higher
lump sum payouts (Interest Rate Risk)

Higher Investment / Financial Market Risk in ii) than compared to iii) as the
increased allocation into bonds may cause further losses
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e Longevity / Mortality Risk - employer would still bear the risk that actual
mortality experience and the rate of mortality improvements are better than what
is assumed.

e Interest Rate Risk - Defined benefit liabilities would increase if interest rates
decline further resulting in further losses

e Risk of higher volatility in plan's funded status due to the mismatch of assets and
liability duration (duration of liabilities are usually much longer than any
marketable bond)

e Risk of higher contribution requirements and increasing plan cost in the long run
because they are not taking enough risk on the asset side

e Risk further deterioration of the funded status because continued accruals in the
plan are not fully funded for on a wind up basis

e Future accruals are linked to salary would result in added volatility of the funded
status.

Undiversified portfolio would increase the asset portfolio's volatility

e Assets may need to be liquidated at depressed values to either increase the
allocation of bonds or for liquidity needs of the pension plan (i.e. pay lump sums
for termination or pay monthly pension payments)

e Bond duration and bond maturities may not exactly coincide with the time
horizon of the anticipated wind-up of the pension plan which may result in forced
liquidation of assets at depressed values

e Transaction costs would increase due to the increase need to change the asset
allocation (more into bonds)

e Higher default risk of bonds because of the increased allocation towards fixed
income investments

e Automatically increasing the asset allocation to bonds without considering the
current economic cycle would subject the employer to further Investment Risk of
a market downturn.

e Risk of increased requirements and Regulatory scrutiny when the plan winds up
in 10 years time.

e Mismatch risk - risk assets and liabilities do not move in tandem. Risk that the
liability duration is not hedged or even partially hedged by the assets as the fixed
income allocations are increased over the 10 year period.

e Risk that the supply of quality long term bonds is in limited supply (may need to
pay a premium to buy the desired bond issues because the bond market is not
sufficiently deep), capacity constraints on bond market

e Risk the Employer is not meeting its Fiduciary obligations as the trustee of the
plan (to diversify plan assets, to make the property productive, and to act in
accordance with the trust agreement)
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(iii) Wind-up the defined benefit pension plan after 10 year period

Risk faced by Employees

Generational inequity for new hires and current actives compared to 1) because in
i1) and iii) the DB benefit accruals may not be fully funded (contribution of
Normal cost is on-going concern basis while the added 1 year upon wind up
would be determined on a solvency/wind-up basis). The RRSP (in part i) would
be fully funded in 10 years.

Investment / Financial Market Risk - invested assets in pension plan do not earn
an adequate return causing further losses which increases the deficit to be funded
for.

Higher funding requirements on the employer because of the looming wind up of
the plan could force the employer into bankruptcy (Risk of Financial Performance
of the Plan Sponsor)

Risk of Bankruptcy to DB benefits is borne by employees if the employer makes
inadequate contributions that do not cover the normal cost (i.e. the continued
accruals during the 10 year period) and contributions that are required to liquidate
the large deficit.

Risk faced by Employees

Risk of trapped surplus (Surplus ownership issues) - the plan may develop surplus
in the future and the plan sponsor might not be able to recover the over
contributions once the plan winds up in 10 years.

Legal risk if the intended decision to wind up the Pension plan is not

communicated properly to the participants
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13.

Learning Objectives:
8. The candidate will be able to analyze the regulatory environment as it effects
retirement plans.

Learning Outcomes:

(8a)  Evaluate the effect of regulatory policies and restrictions, for all retirement plans,
associated with:

Plan design

Plan establishment

Plan amendment

Plan termination/windup

Plan merger or spin-off

Reporting requirements

Members’ rights

Plan funding

Contributions and benefits

Individual savings plans

Coordination of individual and employer sponsored retirement plans
e Economic value to shareholders

(8b)  Evaluate the tax implications of retirement plan designs and funding alternatives
for the plan sponsor, shareholders and the participants.

Sources:
Morneau Sobeco — Handbook of Canadian Pension and Benefit Plans — Chapters — 1, 2,
4,7,8,9and 12

McGill — Fundamentals of Private Pensions 9™ Ed. — Chap 4

Towers Watson — Canadian pensions and Retirement Income Planning 4™ Ed. — Chapters
5,13, 14, 16-18, 20 and 23

R-C601-07 Canadian Pension Plan Design

R-C614-09 — Tax Free Savings Account — New (Tax) Math that Works! BPM April 2008
Commentary on Question:

In part (a), successful candidates compared and contrasted the PAs under DB/DC plans,

as the PAs directly impact the amount eligible for retirement plan savings (RRSP room).
Candidates also received credit for discussion regarding the CRA maximum benefit rules.
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13. Continued

Question Wording:
(a) Compare and contrast the impact that the Canadian Income Tax Act limitations
have on retirement plan savings for the following Canadians:
(1) Members of defined benefit pension plans
(i)  Members of defined contribution pension plans
(ii1))  Individuals who are not members of any registered pension plan

(b) Compare and contrast the impact that the Canadian Income Tax Act limitations
have on employer contribution deductions for the following types of pension
plans:

(1) Defined benefit pension plans
(i1))  Defined contribution pension plans

Solution:
Part (a):
Background
Canadian Income Tax Act specifies a system of savings limits that applies to all
retirement income arrangements where contributions are tax-deductible within limits
Principle is that tax-assistance should be same for all individuals with same income,
regardless of arrangement they participate in
Contribution Limit A+ B+ C—-D
A —unused contribution room at the end of the preceding year
B — Lesser of 18% of earned income or RRSP dollar limit — PA for
preceding year
C — taxpayer’s PAR for the year
D — taxpayer’s net PSPA for the year

Members of registered defined benefit plans

For defined benefit pension plans, the PA is 9 times the pension accrued during the year
minus $600

Pension adjustment reversal (PAR) restores RRSP contributions if an employee ceases
participation in a RPP but without interest

Past service pension adjustment (PSPA) is required if benefit improves retrospectively
The value of DB accruals increase exponentially with age, while DC and RRSP are level
regardless of age

Members of registered defined contribution plans

For defined contribution plans, the PA is equal to the sum of employer and employee
contributions

May be at a disadvantage if older, where a DB pension could be more valuable than the
annual maximum RRSP contribution
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Individuals who are not members of any registered pension plan
Can contribute fully to RRSP, no adjustment as with DB, DC or DPSP plan participation
Similar to DC, except there is a one year lag

Part (b):

Defined benefit pension plans

Contributions must be in accordance with an actuary's recommendation that is approved
by the CRA

Contributions should not put the plan in an excess surplus position

Benefits can be granted for past service, and employer can make contributions to fund
towards it

Special funding rules for designated plans

Defined contribution pension plans

Contributions must be in accordance with the plan as registered

Total contributions (employer, employee and any forfeited amount reallocated) cannot
exceed PA limit

No past service contributions allowed

No special rules for highly paid or connected individuals
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14. Learning Objectives:

8. The candidate will be able to analyze the regulatory environment as it effects
retirement plans.

Learning Outcomes:
(8e)  Describe and recommend proper plan governance practices and the sponsor’s
fiduciary responsibility.

Sources:
Morneau Ch. 4

Morneau Ch. 27
RC119-07

RC132-07

Commentary on Question:

Successful candidates were able to list the fiduciary duties of the sponsor and more
importantly, link them to the situation described in part (a) of the question.
Successful candidates explained what a governance process is and linked it to the
custodian selection.

Solution:
Part (a):
General Considerations:
e Frequency of reporting
e Fees charged
Flexibility
e Investment style, objectives, and risk tolerance in relation to Acme’s SIP&P
e Key personnel
Reputation-related Considerations
e Financial strength or credit rating
Experience in the industry and a proven track record
Prior relationship between Acme and the potential service provider
Recommendation from service provider’s other clients
Formal selection process including solicitation of proposals and interviews
Service-related Considerations
Service levels
Ability to provide online access for plan members
Access to retirement planning and budgeting tools
Bundled management, custodial, and admin services
Local representation
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14. Continued

Fiduciary Duties

Acme must ensure the trustee has the ability to fulfill all the duties required of a
trustee
Duty of loyalty

o Will administer the trust for the benefit of plan members
Duty of care

o Must manage the trust with the attention and skill of a prudent investor
Duty to make property productive

o Must seek a reasonable return on the investment

Part (b):
A governance structure is a formal framework that defines how the tasks and duties in the
operation of a pension plan will be carried out.

Planning what to do, how to do it, and who should do it

A governance process to aid in the selection of a custodian would need to include the
following:

Criteria for changing service providers
o Is achange warranted in this situation?
Method for measuring and comparing service providers’ performance
o Ensure that all potential providers are being measured against the same
standard
o One provider may charge lower fees, but not provide all of the same
services as another provider
Identification of the risk exposures
o Number of investment options
o Frequency of reporting
o Ability for members to change investment choices
Identify which committee has responsibility for which risk
o In particular, who has the ability to make the decision regarding the new
custodian? Can the CFO make the decision without approval or input from
others?
Establish a code of conduct and policy to address conflicts of interest
o Determine if the CFO’s relationship to the insurance company should be
deemed a conflict
Due diligence regarding potential service providers ability to handle outsourced
functions over a prolonged period, including a disaster relief plan

o The CFO’s cousin’s small insurance company may not be big enough to
handle all the functions required by Acme.
A governance process should also include
o Formal, written funding policy
o Formal, written communication policy
o Certificate of compliance for service providers
o Minimum knowledge/training for committee members
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