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NOTES

Welcome to your preparation journey for the SOA RET101 — Retirement Plan Design/ RET201 — Retirement
Plan Valuation/ RET301 — Actuarial Topics for Canadian Retirement Plans.

This manual follows the official syllabus and presents each topic in aclear, focused manner to help you master
the material with confidence and clarity. To complement your study, a set of accompanying flashcardsis avail-
able for quick reviews, reinforcing key concepts, and keeping your knowledge fresh on the go.

While every effort has been made to ensure accuracy, | warmly welcome your thoughts, suggestions, or correc-
tions at actuarial613@gmail.com. Remember—steady progress, disciplined practice, and awillingnessto chal-
lenge yourself are the keysto success. As afinal suggestion, practice is essential. Among the most common rea-
sons for failure, not taking past exams seriously ranks as the number one issue. Candidates are strongly encour-

aged to attempt the relevant past-year questions published officially by the SOA to maximize their chances of
passing.

Best of luck with your studies!
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SELECTING AND DOCUMENTING PENSION ASSUMPTIONS OTHER THAN DISCOUNT RATE

INVESTMENT RETURN AND MORTALITY
AAA JUNE 2023

GENERAL ASSUMPTION SELECTION PROCESS

1. Identify assumption types needed for the measurement
2. Consider relevant factors for each assumption type

3. Refer to ASOP No. 27 (economic assumptions), ASOP No. 35 (demographic assumptions), and ASOP
No. 4 (overall measurement guidance)

KEY CONSIDERATIONS IN ASSUMPTION SELECTION

Adjustments for adverse deviation or hard-to-measure plan provisions.

Balance between assumption refinement and materiality/cost.

Apply unbiased rounding (ASOP No. 27).

Ensure no significant bias unless used for adverse deviation or risk assessment (ASOP No. 51).

Reflect significant post-measurement date events if known.

AR

Use data and input from various professionals; retain professional judgment.

REASONABLE ASSUMPTION CRITERIA (ASOP 27 & 35)

Fit the purpose of measurement

Reflect professional judgment

Based on relevant historical/current data

Estimate future experience or market-observed data

No significant optimism or pessimism unless disclosed and justified

Nk W =

RANGE OF REASONABLE ASSUMPTIONS

Multiple reasonable assumptions may exist for one scenario.

Different actuaries may select different (but still reasonable) assumptions.
ASOPs no longer reference a "best-estimate range."

Must assess assumptions not selected by the actuary (unless prescribed by law).

Ll .

CONSISTENCY IN_ASSUMPTIONS

Economic assumptions must be internally consistent (e.g., inflation, growth).
Consistency not required for assumptions not selected by the actuary.
Demographic assumptions should also be internally consistent.

Review for consistency across benefit plans covering the same group.
Reasonableness must be reassessed at each measurement date.

M S

CHANGES & PHASING

1. Assumption changes typically not phased-in
2. If phased-in, each applied assumption must still be reasonable on its own.

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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EXPERIENCE ANALYSIS

Full assumption study not required annually.

Common practice: detailed review every 3—5 years; lighter annual reviews.
Compare actual vs. expected experience, calculate liability gains/losses.
Adjust for unusual events (e.g., retirements, lump sums).

Focus on trends, not isolated anomalies.

M.

FoRrRECAST AssuMPTIONS (ASOP 51)

1. Use different assumptions sets for each future forecast date.
2. May include both valuation and "experience" assumptions.
3. Consider dynamic factors (e.g., projected interest rates, future new entrants).

Co0ORDINATION WITH ASOP No. 56 (MODELING)

Assumptions must be consistent within a model ("where appropriate").
ASOP 56 applies to all assumptions—selected or not—unlike 27/35.
Conflicts resolved by deferring to ASOP 27/35.

Disclose inconsistencies and rationale if they exist.

Assess if reused model assumptions remain appropriate.

M

CREDIBILITY (ASOP No. 25)

1. Applies when:

a. Required by law.

b. Actuary chooses to evaluate or blend data for credibility.

c. Data is claimed to be credible.
Common blending example: plan experience + standard mortality table.
Credibility depends on data quality and availability of other relevant experience.
Use caution with atypical or non-recurring experience (e.g., COVID-19 impacts).
Refer to SOA’s 2017 “Credibility Educational Resource” for practical guidance.

wbkwn

GENERAL REQUIREMENTS (ASOP No. 27)

Applies to DB pension plans (not social insurance) for measuring obligations.
Includes funding valuations, liability measurements, cash flow projections.
Does not apply to individual benefit estimates or nondiscrimination testing.
Assumption selection also includes giving advice on assumptions.

bl o

I. ECONOMIC ASSUMPTIONS

ENERAL PROCESS FOR SELECTI A MPTION

1. Identify assumption types based on:
a. Purpose of measurement
b. Characteristics of obligation (duration, volatility, open/closed group, etc.)
c. Materiality to the measurement

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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2. Steps:
a. Identify assumption components
b. Evaluate relevant data
c. Consider measurement-specific and general factors
d. Select a reasonable assumption
e. Review for consistency across assumptions
INFLATION

1. Can be standalone or part of other assumptions.
2. Sources: CPI, implicit price deflator, forecasts, government bond yields.
3. May use select and ultimate rates or location-based variations.

COMPENSATION INCREASE

1. Used for active members with pay-based benefits.

2. Not always required (e.g., frozen plans, traditional unit credit methods).
3. Components: inflation, productivity (real wage), merit/promotion.

4. Can vary by:

a. Age, service, category (union/non-union), region, or compensation component.
5. Data to consider:

a. Plan sponsor’s current and historical practices

b. National wage/productivity data

c. Industry/geographic comparables
6. Professional judgment for data credibility and assumption reasonableness.
7. Measurement-specific considerations:

a. Temporary freezes, bargaining trends, bonuses/overtime volatility

b. Plan terminations/freezes
8. May use select/ultimate rates for short vs. long-term patterns.
9. In owner-dominated plans, use tailored assumptions for owners vs. others.
10. Reasonableness checks:

a. Compare to historical trends

b. Compare to expected payroll growth, adjusted for turnover

RATE oF PAYROLL GROWTH

1. Differs from individual compensation growth due to new entrants vs. terminations.
2. Used for amortization schedules (e.g., level % of payroll).
3. Approaches:

a. Combine inflation + real wage growth

b. Model payroll via continuing members and new entrants

SociAL SECURITY WAGE BASE

1. Typically grows faster than inflation, slower than employer compensation increases
2. Based on national average wage growth.

GROWTH OF INDIVIDUAL ACCOUNT BALANCES

1. Needed for plans like:

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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a. Cash balance (without fixed credit rate)
b. Floor-offset plans
2. Consider plan-specific interest crediting provisions.

VARIABLE CONVERSION FACTORS

1. Needed for:
a. Converting balances to annuities or alternate forms
b. 417(e)(3) lump sum calculations

2. Influenced by plan-defined conversion rate rules.

3. Subject to legal restrictions in some cases.

CosT-0F-L1IVING ADJUSTMENTS (COLAS)

1. COLA assumption depends on plan formulae (e.g., CPI-based, ad hoc).
2. Adhoc COLAs:
a. Consider past frequency/amounts
b. Consider sponsor financial health
3. IRS limits (401(a)(17), 415(b)) may be adjusted for inflation, depending on measurement purpose.
4. Legal limits may restrict COLA inclusion in some valuations.

ASYMMETRIC PLAN PROVISIONS

1. When benefit varies more with deviations in one direction (non-linear response), expected value may be
inappropriate.
2. Use alternative techniques:
a. Probability distributions
b. Stochastic modeling
c. Option-pricing methods
3. Examples:
a. Floor-offset provisions
b. Greater of fixed/variable lump sums
c. COLAs with hurdles or caps
d. Cash balance plans with variable crediting and floors/ceilings
e. Benefits tied to plan investment performance
4. Example: Inflation exceeds 3% triggers COLA — Assume average 0.5% annual increase (even if
inflation assumption = 2.5%).

I1. DEMOGRAPHIC AND OTHER NONECONOMIC ASSUMPTIONS

GENERAL REQUIREMENTS OF ASOP No. 35

Guides in selecting demographic and noneconomic assumptions for defined benefit pension plans.
Applies to measuring plan obligations, assigning costs to time periods, and projecting cash flows.
Does not apply to individual benefit estimates or nondiscrimination testing.

“Selecting assumptions” also includes advising on selection.

Ll e
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GENERAL PROCESS FOR SELECTING ASSUMPTIONS

1. Steps in the process:
Identify assumption types.
b. Consider a relevant universe of sources (e.g., published tables, plan experience).
c. Choose an assumption format (table of rates, point estimate).
d. Select specific assumptions considering:
i.  Measurement purpose
ii.  Plan design
iii.  Relevant experience
iv.  Future expectations
e. Select reasonable assumptions.
2. Reassessment is not needed every year if assumptions remain reasonable.
Consider using different assumptions for different population segments.
4. Assess materiality and potential impact of assumption deviations.

o

W

FACTORS TO CONSIDER WHEN IDENTIFYING ASSUMPTIONS

Purpose of measurement

Plan design and benefit features

Characteristics of the obligation (open/closed group, volatility, etc.)
Benefit-triggering contingencies

Significance/materiality of assumptions

Demographics of the covered group

ARl S e

COMBINING ASSUMPTIONS

1. Actuary may use a combined assumption for related contingencies (e.g., terminations, disability,
retirement).

TESTING AND MONITORING ASSUMPTIONS

Compare expected vs. actual experience over time.

Analyze gain/loss sources.

Adjust for one-time events (e.g., early retirement programs, layoffs).
Evaluate reasonableness with population characteristics.

Ll .

RETIREMENT ASSUMPTION SPECIFICS

Always relevant for active employees.
No standard retirement rate tables—heavily plan-specific.
Influenced by benefit eligibility rules, industry norms, economic/work conditions.
May use plan experience even if not fully credible.
Format -Typically age-based tables; may also vary by:

a. Service

b. Years since eligible

c. Sub-population (e.g., salaried/hourly)
6. Can include separate assumptions for:
a. Special retirement rules (e.g., 30-and-out, Rule of 80)
b. Commencement ages

kWb =
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7. Extending Beyond Normal Retirement Age- Common now due to:
a. Increased working age
b. Financial readiness concerns
c. Frozen plans or insufficient DC benefits
8. Impact of Purpose on Assumption Format
a. If valuation focuses on timing or cash flows — detailed retirement probability tables preferred.
b. If focused on liability or contribution — a single retirement age may be acceptable.
9. Conditions Supporting a Single Retirement Age
10. Actuarially equivalent benefits at all ages.
11. Single age reflects group behavior.
12. Clear retirement age behavior (e.g., subsidy at one age).
13. Limitations
a. Single-age estimates miss value differences across ages.
b. Valuation methods (e.g., yield curves) may further distort results.
c. Must reassess if other assumptions or valuation purpose change
14. External Influences on Retirement Behavior
a. Plan design (benefit levels, subsidized benefits).
b. Other employer benefit plans (e.g., disability, retiree health).
c. Government programs (Social Security, Medicare).
d. Physical job demands, work environment.
15. Short-Term vs. Long-Term Factors
a. Recent events (e.g., market downturns, employer distress) may affect short-term retirement
trends.
b. Typically not assumed to persist long-term.
c. Use of select and ultimate assumptions may be appropriate.
16. Insufficient Retirement Experience - Use industry or peer employer data when plan-specific experience is
lacking.

TERMINATION OF EMPLOYMENT

1. General Guidelines
a. Generally appropriate for active employee valuations.
b. May be omitted or simplified if:
i.  The assumption does not affect results (e.g., vested benefits actuarially equivalent across
all decrements).
ii.  The population is very small, especially for longer-service members.
2. Data Sources & Construction
a. Past plan experience is a good starting point for medium and large plans.
b. Factor out non-recurring events (e.g., layofts, closures).
c. Construction methods may mirror those used for retirement tables.
3. Assumption Format
a. Typically tables of termination rates by age and service.
b. Often includes:
i.  Select period (early years of service): higher turnover.
ii.  Ultimate period: stable rates varying only by age.
4. Alternate formats:
a. Age-only based tables (used when small plan size or data limitations).

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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5. When Age-only Tables May Be Appropriate
a. Plan population too small for credible service-based select period.
b. Select period deemed immaterial.
c. Plan closed to new entrants.
6. Weighting Considerations
a. Short-service employees may show high turnover but may contribute little to liabilities.
b. Their experience may be deweighted to avoid understating obligations.
7. Factors Influencing Termination Rates
a. Employment-related:
i.  Industry, job type, union status, work conditions
ii.  Employer policies and financial condition
iii.  Local job market and employment alternatives
b. Plan-related:
i.  Vesting schedules, early retirement or disability benefits
ii.  Lump sum options
iii.  Other retirement incentives (e.g., post-retirement health, Social Security)
8. When Plan-Specific Data Is Lacking
a. Use assumptions from similar employers or published tables.
b. Common source: 2003 SOA Pension Plan Turnover Study.
c. Adjust for relevance and age of published data.
d. May apply credibility theory and refer to ASOP No. 25 for blending experience with standard
tables.

DisABILITY INCIDENCE AND RECOVERY

1. When to Use a Disability Assumption
a. Appropriate when the plan provides significant disability benefits.
b. May not be needed if:
i.  The plan does not offer special benefits on disability.
ii.  Small, unpredictable population.
iii.  Disabilities reflected elsewhere (e.g., termination or retirement assumptions).
2. Data Sources
a. If plan experience is credible, use plan-specific data.
b. Otherwise, use published data:
1. SSA: Actuarial Note No. 2005.6, Studies No. 114, 118
1. SOA/AAA: CGDT 1987, 2008 GLTD, 2012 GLTD, Individual Disability Tables
3. Considerations When Using Published Tables
a. Tables differ by definition of disability:
i.  Own occupation vs. any occupation
ii.  Social Security vs. plan-specific eligibility
b. Actuary must align table definition with plan provisions.
4. Format of Disability Assumptions
a. Typically rate tables by age (and possibly gender).
b. May vary based on:
i.  Type of disability benefit provided
ii.  Plan structure (e.g., different benefits for different job classes)
5. Influencing Factors
a. Occupation: Riskier jobs = higher disability incidence.
b. Definition of disability: More generous definitions may increase claims.

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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c. Level of benefits: High benefits — more likely to claim and less likely to return to work.
d. Other benefits: Availability of Social Security, LTD, Workers’ Comp, etc., may influence
disability rates.
e. Waiting period: Affects timing and likelihood of disability claims.
6. Credibility
a. Apply ASOP No. 25 and credibility theory to blend plan data with external data when
appropriate.

Or110NAL FORM OF BENEFIT

1. General Guidelines
a. Use a form-of-payment assumption when some payment options are materially subsidized.
b. Assumption should reflect employee election patterns among available options.
i.  When a Single Assumed Form May Be Reasonable
ii.  No form is materially subsidized.
iii.  Subsidized options apply to few participants, so impact is immaterial.
2. Determining Subsidies
a. Compare plan conversion factors to valuation interest and mortality assumptions.
b. Consider a range of actuarial equivalence bases for both plan and valuation purposes.
c. Different results may arise under different purposes (e.g., funding vs. accounting).
3. Reasons to Use a Form-of-Payment Assumption Even If Options Are Equivalent
a. More accurate for:
i.  Cash flow projections
ii.  Present value calculations with yield curves
b. Still may be ignored if immaterial to results.
4. Data Sources and Limitations
a. No large-scale industry studies available.
b. Plan-specific experience and smaller studies (e.g., Urban Institute, 2003) may help.
c. Consider participant behavior trends:
i.  Lump sum elections
ii.  Joint-and-survivor vs. single-life annuities
5. Assumption Format
a. Typically a set of rates totaling 100% across multiple options.
b. Similar options may be grouped together (e.g., various J&S or period-certain annuities).
6. Segmentation of Participants
a. May use different assumptions for:
1. Actives retiring from employment
ii.  Actives terminating before retirement
iii.  Deferred vested participants
7. Factors to Consider
a. Available benefit forms and start dates
Degree of subsidy for each option
Plan’s historical election experience
Recent plan changes (e.g., new actuarial equivalence rules)
Changes to other assumptions (e.g., retirement rates)
Peer plan experience and sponsor communication strategies (e.g., relative value disclosures)

e oo o
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BENEFIT COMMENCEMENT DATE

1. Active Employees
a. Commencement date may equal or follow retirement date.
b. Consider plan provisions and historical experience.
2. Deferred Vested Participants
a. May not start benefits immediately after termination or retirement.
b. Subsidized early retirement benefits may warrant an earlier assumed start date.
3. Assumption Format
a. Can be a table of commencement rates or a point estimate.
b. Tables are better for:
i.  Projections by payment year
ii.  Yield curve discounting
iii.  Plans with lump sum elections or subsidies

ADMINISTRATIVE EEXPENSES

1. When to Include - Use if non-investment-related expenses are material and paid from plan assets.
2. Types of Expenses to Include
a. Actuarial, accounting, legal, trustee, plan admin services
b. PBGC premiums
c. Investment management/advisory (if not reflected in return assumption)
d. Assumption Formats
3. Fixed dollar amount
a. % of assets, benefit obligations, or normal cost
b. Reduction in return assumption (for investment expenses)
4. Review and Adjustment
a. Review annually for:
i.  Service cost changes
ii.  PBGC premium updates
iii.  Extraordinary one-time expenses
b. Consider sponsor policies on what is paid from plan vs. sponsor directly
5. Measurement Method Considerations
a. Varies based on purpose:
i.  ASC 715: may embed in asset return or use separate method
ii.  IRC §430: must explicitly add to normal cost
iii.  Partial-year expenses (e.g., spin-offs): may require prorating by timing

HousenoLb COMPOSITION

1. Rarely needed, but may be appropriate if:

a. The plan provides benefits based on family structure (e.g., children’s survivor benefits).
2. Assumption format:

a. Expected number of family members (e.g., spouse, children).

b. Average age of each type of dependent.
3. Based on experience/expectations of:

a. The specific employee group, or

b. Key employees in small employer plans.

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition
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MARRIAGE, DIVORCE, REMARRIAGE

1. Marriage
a. Many plans provide spousal survivor benefits, requiring marriage assumptions.
b. Typical assumption: % married, possibly varying by age or gender.
c. Include an assumed age difference (e.g., husband older by 3 years).
2. Divorce & Remarriage
a. Typically not modeled unless material to valuation.
b. May be considered if divorce/remarriage affects benefit payments or election behavior.
3. Contingent Annuitants (non-spouse)
a. Consider assumptions if plans allow non-spouse beneficiaries (e.g., children, partners).
b. May assume % with eligible beneficiaries and age differences.

OPrEN GROUP ASSUMPTION

1. Typically not used in funding/accounting valuations.
2. May be appropriate for projections, modeling, or cost studies.
3. Based on:
a. Sponsor’s hiring expectations.
b. Past new hire characteristics (age, gender, compensation).
4. Assumption format:
a. # of new entrants/year or population targets.
b. Distribution by key traits (age, comp, service eligibility).
5. Avoid simplified assumptions (e.g., fixed entry age or salary), as they may distort projections.

HoOURS OF SERVICE

1. Used for plans where benefits or contributions depend on service hours.
2. Based on:
a. Recent plan or industry data
b. Sponsor expectations of future activity
3. Special considerations for:
a. Partial periods (e.g., mergers, shutdowns)
b. Frontloading service credits (e.g., 1,000-hour thresholds)
4. Simple proration may be inappropriate if work patterns vary significantly.

TRANSFERS AND RETURN TO EMPLOYMENT

1. Transfers
a. Applicable if participants transfer between plan categories (e.g., hourly to salaried).
b. May assume frequency, direction, and demographics of transfers.
2. Return to Employment
a. Consider if rehiring of former participants is frequent or material.
b. Include timing and demographic characteristics of rehires if relevant.

UNPREDICTABLE CONTINGENT EVENT BENEFITS

1. Applies to rare events that trigger additional benefits (e.g., plant shutdowns).
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2. Challenging due to:
a. Unpredictable nature of the events.
b. Potential for material benefit increases.
3. Inclusion of assumption is:
a. Atactuary’s discretion.
b. Based on plan sponsor condition, plan provisions, and valuation purpose.
4. Risk may be better communicated through scenario modeling or range of outcomes.

1I1. REQUIRED DISCLOSURES RELATED TO ASSUMPTIONS

1. Assumptions Used
a. Describe each significant assumption.
b. Indicate if based on:
i.  Estimate of future experience
ii.  Observation of market data
iii. A combination of both
c. Include adjustments for adverse deviation or hard-to-measure provisions.
d. Optionally describe interrelationships among assumptions.
2. Rationale for Assumptions
a. Provide reasoning for significant assumptions.
i.  For selected assumptions: disclose supporting data and analysis.
ii.  For non-selected assumptions: disclose if they do not conflict with what is
reasonable.
b. Disclose any experience studies used (with date and study period).
3. Changes in Assumptions
a. Identify changes since last measurement.
b. Describe:
i.  What changed and why
ii.  General effect (qualitative or quantitative)
iii.  Date and details of any experience analysis
c. Comply with specific ASOP 27 and 35 requirements (may differ from ASOP 4).
4. Assumptions Not Selected by the Actuary
a. State the source of each such assumption.
b. Ifsilent, the signing actuary is deemed responsible.
c. Other Than Prescribed by Law - Identify if:
i.  The assumption significantly conflicts with reasonableness
ii.  The actuary cannot evaluate reasonableness
d. Reliance on Other Sources - Disclose:
i.  That another party set the assumption
ii.  The party's identity and reason
iii. ~ Whether it conflicts with reasonableness or is outside actuary’s ability to assess without
extra work
e. May conflict with ASOP 41 vs. new ASOP 27/35—actuary must be aware.
5. Assumptions Prescribed by Law
a. State:
i.  Law or regulation prescribing the assumption
ii.  The specific assumption(s) prescribed
iii.  That the report complies with the law
b. Required even if the actuary disagrees with the assumption.
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6. Subsequent Events
a. Disclose any material event:
i.  Known after data cutoff but before report issuance
ii.  that would materially affect results
iii.  Where revising the report is impractical
b. Also disclose material changes discovered after preliminary findings but before the final report.
7. Deviation from ASOP Guidance
a. Ifdeviating from an ASOP (outside prescribed or third-party assumptions), disclose nature,
rationale, and effect of the deviation
8. Material Inconsistencies - Identify any material inconsistencies among assumptions and explain known
reasons.

OTHER NOTES

1. ASOP Nos. 4 and 41 include further disclosure requirements—actuary must review these separately.
2. Disclosure is not required for confidential information.
3. If communication is in a prescribed format (e.g., government form), provide missing disclosures in a
separate document (e.g., cover letter).
4. Internal Documentation:
a. Actuary should maintain workpapers supporting assumption selection.
b. May include: rationale, data sources, experience analysis, special events, assumption changes.
c. Degree of documentation depends on complexity and purpose of services.
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SELECTING AND DOCUMENTING MORTALITY ASSUMPTIONS FOR
MEASURING PENSION OQBLIGATIONS

AAA Jan. 2023

I. MORTALITY AND MORTALITY IMPROVEMENT ASSUMPTIONS

1. Published Tables - if actuary judged the plan population is statistically significant, may use its own
mortality table or, for partially credible data, using an adjustment to a published table to reflect this
experience

2. General Framework of Mortality Assumptions:

a.

Step 1: choose appropriate base mortality tables

b. Step 2 select (past and future) mortality improvement rates
3. Step 1: To choose appropriate base mortality tables

a.

1.

ii.

iii.

1v.

Factors to consider:

characteristics of employees and retirees (e.g. if reasonable to use different assumptions pre and
post retirement)

size of covered population (e.g. if reasonable to assume no pre-retirement mortality for a small
plan)

characteristics of disabled lives, considering the definition of disability and/or administration of
disability provisions (e.g. if appropriate to use a disabled mortality table)

characteristics of different participant subgroups and beneficiaries (e.g. different tables for white-
and blue-collar participants)

4. Step 1: Pri2012 Tables

a.

1.
ii.

iil.

Approaches when calculating joint-and-survivor annuities

Use retiree mortality for all beneficiaries, except use the rates for the beneficiary’s gender;

Use retiree mortality for the beneficiary (with beneficiary gender, as in Approach 1) while the
primary participant is alive and the contingent survivor mortality rates for the beneficiary after the
primary participant’s death

Use contingent survivor mortality rates for the beneficiary both before and after the primary
participant’s death.

b. White and Blue Collar Tables

.

ii.

C.

1.

ii.

iii.

Covered populations meet either criteria - the corresponding collar-specific table may more
accurately model the mortality patterns of covered population than the “total population” table.
Covered populations meet neither of the criteria,

> use the “total population” table
> segment population into Blue Collar and White Collar and apply the corresponding tables
> apply a blended Blue/White Collar table, where the proportions used in the blending are based

upon the proportions of the underlying Blue Collar and White Collar data

Others Notable Observations

Multiemployer plans participants did not significantly different mortality than those in single
employer plans, after “controlling for other factors, such as collar type and income level
Generally, industry was not found to be a useful predictor of mortality in the data collected

Salary level and benefit amounts are statistically significant indicators of differences in base
mortality rates for nondisabled lives but there are limitations with the income tables

> certain adjustments that were not made (e.g., payment form, COLA and generational issues)
> alack of information about frozen plans, etc.

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition



Obj 2-14

d. Pri-2012 rates were developed for both amount-weighted and headcount weighted
i.  amount-weighted mortality rates - appropriate to measure plan obligations.

ii.  headcount-weighted mortality rates - more appropriate for applications e.g. measurement for
retirement programs with benefit structure less directly correlated with income (e.g. retiree
medical plans)

5. Step 1: Pub2010 Tables
a. Actives
i.  job category is a statistically significant predictor when looking separately at teachers, public
safety, and general employees. Thus, separate tables by category were issued.

ii.  income quartile is the most significant explanatory variable when looking at region, quartile, year,

and job category.
b. Annuitants
i.  job category is a statistically significant predictor

ii.  benefit quartile is the most significant explanatory variable when looking at region, quartile, year,
and job category.

c. Disabled retirees - the only industry that was separated out was for public safety.

1. SELECTING MORTALITY IMPROVEMENT ASSUMPTIONS

1. The considerations for reflecting mortality improvement for pre-measurement date period can be different
from those for the post-measurement date period.
a. In practice, may use a single mortality improvement assumption

2. Two-dimensional mortality improvement scales based on 3 concepts

a. Short-term mortality improvement rates are based on recent experience
b. Long-term mortality improvement rates (LTR) are based on expert opinion; and
c. Short-term mortality improvement rates blend smoothly into the assumed long-term rates over an
appropriate transition period.
3. Alternative mortality improvement scales (not the ones selected for the MP Scale) may also be
appropriate for modeling mortality improvement.

4. Other considerations for estimating the level of future mortality improvement

a. When the application of mortality improvement is precluded by law, or requires mandated
assumptions;

b. When characteristics of plan population and general population are different and how the differences
might affect the projected rate of mortality improvement. e.g. high-/low-paid , particular occupations;

¢.  When benefits are mainly paid out in lump-sum

d. When pre-retirement death benefit has similar present value as the benefit payable under some other
decrement e.g. turnover. l.e. effect of mortality improvements not material.

e. Plan predominately comprised of active lives who are not expected to choose lump sum benefits

f. Plan where benefits increase over time (e.g. automatic COLA)

5. Considerations for disabled participants

a. SOA recommends using the scale for disabled retirees mortality tables, as well as non-disabled
mortality tables.
b. apply general mortality improvement to disabled mortality base table
6. Static vs. generational mortality improvement projections.

a. Static projection—projects all mortality rates as of the measurement date into the future using
selected mortality improvement rates for a specified number of years
b. Generational projection—generates a unique table for each year of birth cohort
c. A comparable static projection overstate liability for some and understate it for others
i.  For a large diverse group, actuary may decide to use static projection that may produce a
reasonable approximation of a more complex generational projection methodology
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7. Select and ultimate assumptions

a. when short-term assumption are significantly different from the ultimate assumption e.g.
i.  when mortality is affected by the length of time after a particular event, such as disability.
ii.  when a major demographic shift of the workforce is anticipated in the future
iii.  After a significant event, such as the COVID pandemic
8. Forecast Assumptions

a. May use multiple sets of mortality assumptions, including different types of mortality assumptions.
b. May use different assumptions for each future date in the forecast period, buy may use “dynamic”
projected future static tables when projecting future lump sum
c. In addition, may need other sets of assumptions (“experience assumptions”) to project current data to
future measurement periods or illustrate potential risk.
i.  reflect projected “actual” experience as the population evolves from one future date to the next.
ii.  e.g. an assumption for an alternate mortality base table and mortality improvement to reasonably
project participants to the forecast measurement date.

1. DISCLOSURE AND DOCUMENTATION
1. Assumptions Used

a. Describe each significant assumption and to the extent known, whether it represents an estimate of
future experience, an observation of estimates inherent in market data, or a combination
b. Disclose any explicit adjustment made for adverse deviation or for valuing plan provisions that are
difficult to measure.
c. Provide sufficient detail to allow another actuary to assess and understand the assumptions used
d. Disclose even if assume no mortality improvement for a particular population or period of time
2. Rationale for Assumptions

a. For each assumption selected, information and analysis used to support the choice

b. For each assumption not selected, information and analysis to support the actuary’s determination
that the assumption does not significantly conflict with what is reasonable

c. Disclosures may be brief but must be pertinent to the plan’s circumstances - do not reflect changes
planned for future measurement dates.

d. If an explicit analysis of experience was considered in developing the assumption, disclose the time
period analyzed in that study and the date of the study

e. If mortality table used substantially predates a more recent published one, disclose the rationale

3. Changes in Significant Assumptions

a. Describe the changes, their general effects, in words or numerically, and, for assumptions that are not
prescribed, a brief explanation of the information and analysis that led to those changes.

b. May disclose the general effects of changes of both demographic and economic assumptions
separately or combined

c. Disclosures may be brief but must be pertinent to the plan’s circumstances

d. May reference any explicit analysis of experience considered when developing the assumption,
including the date of the study

4. Assumptions Not Selected by the Actuary (general)

a. Source of any assumption that the actuary has not selected
b. If not disclosed, the signing actuary is responsible for that assumption

5. Assumptions Not Selected by the Actuary (ex. prescribed assumptions) - No required disclosure if the
assumption does not conflict significantly with actuary’s judgment

a. Any assumption that significantly conflicts with actuary’s judgment
b. Any assumption set by another party that the actuary is unable to evaluate for reasonableness
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6. Assumptions Not Selected by the Actuary (reliance on other sources) - disclaims responsibility for a
material assumption

a. The assumption that was set by another party

b. The party who set the assumption

c. The reason the party rather than the actuary set the assumption,

d. either (i) the assumption significantly conflicts with actuary’s professional judgment or (ii) the
actuary was unable to judge the reasonableness without performing a substantial amount of
additional work beyond the scope of the assignment and did not do so , or the actuary was not
qualified to judge the reasonableness

7. Assumptions Prescribed by Law

a. Summary of the applicable law
b. The prescribed assumptions and disclose that the report was prepared in accordance with that law.
c. This is required disclosure (even if actuary does not believe the assumption is appropriate)

8. Subsequent Events

a. discuss any relevant event that
i.  becomes known after the latest information date
ii.  becomes known before the report is issued.
ili.  may have a material effect on the actuarial findings if it were reflected in the actuarial findings,
and
iv.  impractical to revise the report before it is issued.
b. if becomes known (changes on or before the information date) after some findings have been
communicated but before the report is completed,
i.  communicate the changes and implications to any intended user to whom the actuary has
communicated findings.
9. Deviation From ASOP Guidance - Discuss any material deviation from the guidance including the nature,
rationale, and effect of the deviation.

10. Material Inconsistencies—Disclose material inconsistencies among assumptions, and known reasons for
such inconsistencies.
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SELECTION OF MORTALITY ASSUMPTIONS FOR PENSION PLAN
ACTUARIAL VALUATION

CIA Education Note December 2017

2 KEY COMPONENTS

1. Base mortality: Best estimate of current mortality rates for the plan

2. Future mortality improvement scale - Appropriate adjustments for future mortality
adjustments

CURRENT LEVELS OF MORTALITY

1. To arrive at the best best estimate, consider
a. plan mortality experience (where available) and its credibility
b. experience of similar plans
c. experience of members with similar longevity characteristics (where available)
d. published mortality studies, possible adjustments based on individual member or
plan characteristics (E.g. collar type, industry, and pension size, and other
socio-economic indicators correlated to mortality levels)
2. If one decides to use actual plan experience, appropriately project to the valuation
3. If one decides to use a published table, adjust for mortality improvements between the
period of underlying published table data and the valuation date
4. Credibility
a) Key considerations in developing the best estimate - plan size and the amount of data
available to the actuary.
b) Very large plan (e.g. 10,000+ retirees)
1) Normally have experience study every 3-5 years
ii) Plan specific mortality tables or Customize standard mortality table
¢) Mid-size plan (e.g. 1,000+ retirees)
i) Regularly review mortality experience for significant trends
ii) Develop broad adjustments to published mortality table
d) Small plan (e.g. 100+ retirees)
i) Important to select appropriate assumption,
ii) Consider employment nature & Amount of pension payment
e) Very small plan (e.g. few retirees)
i) Not sufficient data — need considerable judgment
i1) Adjust appropriate published mortality table
f) If plan experience is not fully credible, consider if credible data is available for
populations with comparable socio-economic indicators
5. Analysis of Mortality Experience
a) Benefit Amount vs. Number of Lives
i) Ifuse experience studies to set tables, results weighted on benefit amount (or
liability), rather than on number of lives, generally is better
ii) Results based on number of lives may yield appropriate results for flat dollar
benefit plans and / or with relatively homogenous membership characteristics.
b) Effects of base year
i)  When assessing G/L experience, it is important to consider projections built into
the mortality rates.
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i1) For fully generational table, no experience G/L implies that the table is
representative of current experience

iii) Sufficiency of the provision for future improvements in mortality is revealed in
future G/L experience

iv) For static mortality tables (e.g. projected 10 years into the future), no experience
gain or loss on pensioner mortality implies experience is already at the level
expected in 10 years’ time.

v) If experience is credible, imply that all provisions for future mortality
improvement have eroded (table out of date)

c) Basis of Comparison
i) If compare plan experience with a published mortality table, analysis would
mimic the development of the published mortality table

ii) E.g. 2014 CIA CPM Study determined mortality rates weighted on benefit
amount and excluded surviving spouses - preferable if analysis comparing
plan experience to the tables provided in the 2014 CIA CPM Study used the
same methodology)

d) Evolution of workforce longevity characteristics

1) Longevity characteristics of current pensioners can be markedly different from
those of the current workforce.

PUBLISHED MORTALITY STUDIES

1. The 2014 CIA CPM Study
a) Reviewed experience of a number of private and public RPP
b) first broad experience study for Canadian pension plans
¢) Contains
i) 2014 Public Sector Mortality Table (CPM2014Publ)
ii) 2014 Private Sector Mortality Table (CPM2014Priv)
iii) 2014 Mortality Table (CPM2014)—developed from the combined experience
2. New Information
a) Actuary consider recent trends and newly published data from these and other
sources in developing the current best estimate levels of mortality
b) Preferable to use studies based on credible experience of Canadian pension plans
(rather than foreign
3. Previous Studies
a) 2014 CIA CPM Study shows current mortality rates are significantly lower and has
different age pattern than UP94, GAM94 or RP-2000 mortality rates projected
forward using Scale AA
1) Previous tables are appropriate if supported by credible experience, plan
characteristics or other quantifiable evidence
2. Relevance of Certain Mortality Studies — Inappropriate if tables derived from:
a) General population experience
1) Though general population tables may provide information on geographical
differences — may warrant professional judgment
b) Individual annuitant data (anti-selection by annuity purchaser)
i) May only be appropriate for very small plans and individual pension plans

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition



Obj 2-19

ADJUSTMENTS FOR PLAN CHARACTERISTICS

1. Important factors - employment nature and relative amount of the pension payments
2. Better to modify published tables to reflect actual experience vs. rather than applying data
from published mortality studies to adjust for the below characteristics.
a) E.g. Mortality greater for
i) Former blue collar than for former white collar
ii) Former private sector workers than for former public sector workers; and
iii) Pensioners with small pensions than for pensioners receiving large pensions
b) Adjusting for plan characteristics not required if:
1) Plan characteristics not significantly different from composite data underlying
published mortality table
ii) No credible plan experience suggesting actual experience different from
underlying base tables
¢) Adjustments for plan characteristics not necessary if mortality rates based on fully
credible experience weighted based on benefit amount or liability
d) Consider adjustments if no credible plan experience available and plan attributes
significantly different from the composite data underlying published mortality table
3. For Private/Public Sector
a) Practical limitation if solely relying public or private sector employment as a
determinant for mortality table selection without considering the underlying industry
b) E.g. sub-groups within the public sector, such as blue collar-type workers, which do
not exhibit experience comparable to the broader public sector) Judgment would be
applied in selecting between tables based on sector.
4. Collar Type
a) Mortality experience analysis by collar type in broad-based experience studies may
be restricted by the quality of the data available and the ability to classify it into
collar types
b) 2014 CIA CPM Study provided no specific experience by collar type.
5. Industry
a) Industry analysis has not proven to be conclusive.
b) Consider adjustment if plan credible mortality experience that is significantly
different from average
6. Pension Size
a) Size adjustments or separate mortality tables for specified salary or pension amount
bands (Proxy for socio-economic status)
i) Reflect correlation between pension amounts and mortality expectation
i1) Limitation if actual experience not fully credible and industry adjustments not
available or inappropriate
iii)) Consider adjustment if pension amounts or active members’ earnings levels
significantly different from data underlying published mortality study.
b) Relationship between pension size and life expectancy — correlation I.e. not direct
casual effect on socio-economic status or life expectancy
1) Mobility of plan members (i.e. how long a member stays in one plan during
career) - Amounts from one plan may be small relative to overall retirement
income.
ii)) Changes in plan design (e.g. closing plans) - Smaller DB paid from the plan over
time
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ii1) When adjusting for pension size, consider whether to reflect factors (mobility or
pension size due to plan design)
c) Ifuse size adjustments
1) Determine a single weighted size adjustment factor for each gender using the
average size adjustment factor weighted by pension amount
i1) Then select associated published mortality table, differing by age and gender, with
a percentage adjustment to mortality rates to approximate the effect of applying
size adjustments
iii) Properly adjust for the base year of the projection and mimic the development
of the published size factors.
iv) same adjustments for survivors
d) If no major shift in demographics (occurred or anticipated) — apply the same
adjustments to active and deferred members as for retirees.
7. Other Member-Level Socio-economic Indicators
Use of pension size is a proxy for socio-economic status.

© %

Where credible mortality experience data is available and calibrated using a factor linked
to socio-economic status, other member-level factors may be used as proxies for
socio-economic status (e.g. postal code and level of education)
10. Combinations of adjustments for plan characteristics

a) Reasonable approach - consider adjusting published mortality table based on each

characteristic separately

b) helpful in narrowing down a reasonable range and selecting a final assumption.
11. Graduation of rates — for smoothing mortality rates
a) After adjusting standard table mortality rates or preparing a plan-specific table,

rates in the resulting table may need to be smoothed so that the rates progress in a
reasonable pattern from age to age

ADJUSTMENT FOR FUTURE MORTALITY IMPROVEMENT

1. Develop best estimate of future mortality improvement rates
a) A short-term rate based on recently observed improvement rates;
b) An ultimate long-term improvement rate, which is highly uncertain; and
¢) A transition from the short-term to the ultimate improvement rates over a certain
period and based on a particular pattern.
2. 3 common methods of providing adjustments for future improvements in mortality:
a) Two-dimensional (2-D) generational mortality tables;
1) improvement rates vary by year and age
b) One-dimensional (1-D) generational mortality tables
i) Improvement rates vary by age only
c) Static mortality tables with a fixed projection period
3. 2-D Generational Mortality Scales
a) Examples: CIA MI-2017 and CPM Improvement Scale B (CPM-B)
b) Allow mortality improvement rates to vary by age and calendar year

¢) Use and Appropriateness: Both scales are relevant for the Canadian population and
either may be used in the absence of credible evidence to the contrary
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d) Assumptions and Methodology:
1) MI-2017: Includes transition from higher short-term to lower ultimate
improvement rates
i) CPM-B: Based on actual pension plan experience and CPP assumptions
e) Flexibility in Application:
i) Other 2-D scales may be appropriate
i1) Acceptable if supported by a considered and documented rationale
iii) Reflects uncertainty in future mortality improvements
4. 1-D Generational Mortality Scales (vary by age only)
a) E.g. CPM Improvement Scale B1-2014 (CPM-B1D2014), Scale AA
b) Commonly used in the past - Now acceptable uses include
1) if it reasonably approximates the financial impact of a suitable 2-D scale at the
valuation date
ii) Can simplify calculations under certain valuation systems
ii1) if the actuary believes no transition from short-term to ultimate improvement
rates is needed (e.g., when ultimate rates = short-term rates)
5. Static Mortality Rates with Fixed Projection Periods
a) Shortcomings:
1) May lead to inappropriate current service costs or liability allocations by cohort
or membership category
ii) Frequent updates at each valuation to reflect new base mortality rates, changes in
liability duration and revised projection periods
b) Actuary must ensure results are appropriate for the intended purpose and consider
and address limitations
6. Reviews of Mortality Improvement Rates
a) Consider emerging trends and studies on a regular basis (esp. Canadian pensioners)
b) Adjustment for future improvements normally considered separately from the current
level of mortality

SPECIAL SITUATIONS

1. Pre-retirement mortality
a) Generally not important to liabilities calculation, except
1) Benefits are significantly different from CV
i1) Actual death rates significantly > expected
2. Disabled life mortality (Higher mortality)
a) Ifuse separate assumption, adjust that of other retired groups
1) Standard table reflects all retired members

SENSITIVITY

1. Possible sensitivity disclosures include:
a) Change in current service cost or normal actuarial cost.
b) Change in the actuarial liabilities, accounting obligations or PV of accrued benefits
2. Approaches to measuring sensitivity of disclosure item to changes to the mortality
assumption are:
a) Impact of life expectancy of members being one year higher than assumed (age
set-back could be used to estimate the effect of increased life expectancy)

Copyright © 2025 ACTEX Learning ACTEX Study Manual for RET201 1% Edition



Obj 2-22

b) Impact of a percentage adjustment to mortality rates (e.g. decrease mortality rates at
all ages by 10%)
3. Other approaches
a) Altering the ultimate long-term rate and adjusting the transition between the
short-term and long-term rates in a manner consistent with the underlying published
mortality study

APPLICATION

1. Use of Pension Mortality Assumptions for Other Purposes
a) In selecting best estimate mortality assumption for non-funding purposes consider
whether different provisions, membership and liability structures would call for
alternate assumptions
2. New Experience Studies
a) Refer to Standards of Practice
b) Publication of mortality experience study is a subsequent event that provides
information about an entity as it was at the calculation date
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FoRrRECASTING INVESTMENT RETURNS AND EXPECTED RETURN ASSUMPTIONS
FORrR PENSION ACTUARIES

AAA Feb 2019

—_—

Actuarial professional guidance regarding the investment return assumption.
a) ASOP No. 27, Selection of Economic Assumptions for Measuring Pension Obligations.
b) ASOP No. 23, Data Quality; the definition of “data” under this ASOP includes information derived
mathematically from data.
¢) ASOP No. 41, Actuarial Communications.
2. Internal rate of return concept underlying return forecasts
a) IRR - interest rate at which the net present value of all cash flows for an investment, including
initial investment, is zero. (for setting expected future return / benchmark)
b) discount rate that equates future payments with the current present value of pension liability.
c) yield on bond or a fixed income benchmark - present value of all future coupons and face value at
maturity = current bond price
3. Mapping a portfolio’s asset allocation to the asset classes and sub-asset classes.
a) When determining the expected return for a portfolio, each specific investment may not have a
direct and obvious match (especially hedge fund or derivative strategies)
4. Asset allocation basis: most recent versus investment policy targets
a) Formal investment policy statement (IPS)
b) Defines target asset allocation at the time of valuation. 3 possible scenarios are:
i) Actual holdings are as stated in formal Investment Policy Statement (IPS)
ii) No IPS — Use actual asset allocation to set expected return. If allocation will change, use
average allocation over time
iii) Differs significantly from IPS: Understand reasons for the discrepancy — If divergence is
temporary, use target allocation. If permanent, use actual holdings.
5. Adjustments for potential future changes in asset allocation.
a) asset allocation can change over time —
i) sponsor to adopt and phase in a new investment strategy
ii) plan population is maturing — adjust to accommodate more outgoing cash flow
iii) changes dynamically based on funded ratio or other metric expected to change over time.
iv) Planned to go into or out of an illiquid asset class (i.e. gradually over time)
b) Actuarial measurement - guide reflection of these kinds of changes in the expected return

assumption.
1) If measurement is a snapshot of plan status - can disregard anticipated future asset allocation
changes

ii) If measurement is for setting long-term contribution budget / other multi-period measure -
account for the anticipated changes.

iii) If measurement is for funding, accounting, or other disclosure requirements - Apply applicable
rules and regulations

¢) 3 ways to reflect anticipated changes in the asset allocation in the expected return assumption

i) Blended expected return assumption — when pattern of allocation changes is known in advance
- considers both the timing of future plan cash flows and of the expected changes in the
investment mix.

ii) Select-and-ultimate - can consist of several different rates covering different time periods.
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iii) Base the expected return assumption entirely on anticipated future asset allocation, i.e. no
weight to the current allocation (E.g. gradually moving substantially over to private equity
placement — i.e. ultimate allocation may be the most relevant.)

6. Impact of volatility and correlations on total portfolio return.

a) The higher the volatility of a portfolio, the bigger the difference between the expected geometric
return and the expected arithmetic return.

b) Expected arithmetic return - asset-allocation-weighted-average expected arithmetic return for each
asset class

¢) Expected geometric (compound) return depends on:

1) assumed distribution of returns;

ii) assumed correlations between returns for different asset classes;

iii) assumed relationships between returns for different years; and time horizon.

d) 2 approaches to calculating the expected geometric return
i) Assume independent and identically distributed lognormal returns.

ii) Stochastic model incorporates one or more of: Different returns distribution; serial correlations
between investment returns in one year and subsequent years; changes in capital market
assumptions over time; Dynamic correlations between asset classes

iii) Result is a probability distribution of geometric returns for the desired time horizon, and the
50th percentile is an estimate of the expected geometric return.

7. Use of historical data.

a) Historical returns - not a good indicator for the future

b) Better is to analyze historical data for components of return forecasts (e.g. yields, P/E ratios)
together with historical returns to understand how current levels of those factors might affect the
individual components that make up an investment return assumption.

c) Estimates of volatility and correlations are based primarily on historical data (different from
historical returns)

d) Relevant historical period should cover a full market cycle (bear, recovery, and bull) i.e. 5 to 20
years

e) Different return forecasting models use historical data differently

i) Mean for future returns (or interest rates) may be assumed to fully or partially revert to the
historical mean over some period.

ii) Mean for a future return is sometimes assumed to equal the historical mean. But for most asset
classes, current market conditions such as equity prices, anticipated economic growth, are
better future return indicators

iii) May add historical risk premiums to forecasted risk-free rates.

iv) The building block approach is useful for estimating future returns. Note: historical risk
premiums may not be good indicators of future risk premiums)

f) Historical market data can be useful for other purposes, such as analysis of relationships and trends
in economic and other capital market indicators. Some forecasting models are built based on such
market data analysis.

g) Using or not using historical data is not an indicator of an appropriate or preferable process.

8. Reflecting targeted rates of return from an investment policy statement.

a) One approach - use targeted return specified in IPS

1) does not factor in current market conditions

i1) does not bear any relationship to a reasonable return expectation.
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9. Reflecting time horizons for determining expected returns.
a) Validity of future return forecasts depends on the time horizon for the forecast.
b) Ifreturn forecast time horizon extends beyond 15-20 years
i) current market conditions become less relevant - use long-term fundamental expectations (e.g.
reversion to historical mean)
¢) Important to consider transition time from current conditions to the assumed long-term equilibrium
state
10. Use different return expectations for different time periods.
a) When expected returns differ for different time periods, may align expected returns with each
future cash flow from the plan
i) Use select-and-ultimate return assumption or develop a single equivalent discount rate
ii) for a given set of return expectations, the single equivalent discount rate might be different for
plans with same asset allocation but different maturity profile
11. Data to support an inflation expectation - Several different sources
a) Difference between the yields on nominal Treasury securities and Treasury Inflation Protected
Securities (TIPS).
b) Other government estimates e.g. federal reserve
¢) Office of the Chief Actuary of the Social Security Administration
12. Coordination of inflation assumptions by actuary and investment consultant.
a) Discrepancy between the 2 assumptions may be important under ASOP27's consistent economic
assumptions
b) Common approach (i.e. no adjustment to the investment consultant’s return forecast or the actuarial
assumptions used to project the benefit payments) has 2 potential problems
i) The expected real return is not reasonable when the actuary's inflation assumption is
subtracted from the investment consultant’s return assumption.
ii)) The expected return by investment consultants is likely to be different if different inflation is
used in the capital markets model. (ok if the difference in assumptions is small)
¢) 2nd approach - Subtract investment consultant’s inflation assumption from the expected return to
get an expected real return and add that number to the actuary’s inflation forecast
i) Useful if liability is fully or mostly inflation-sensitive
d) 3rd approach - Plans with fixed-rate or constrained COLA provisions, pay more attention to
nominal expected inflation and return
i) Adjusting the actuarial inflation assumption to be consistent with the inflation assumption in
the capital market model
ii) Potential problems - actuary may need to adjust inflation and salary assumptions more often
than is preferred. (Need to adapt experience study to investment consultant’s perspective)
e) 4th approach - investment consultants use actuary’s inflation assumption for the capital market
forecast.
i) Though may compromise validity of the investment consultant’s methodology)
13. Data to support an assumption for economic growth.
a) CBO - forecasts of the future 10-year economic outlook for which real GDP growth is one of the
fundamental economic variables’ assumptions.
b) Other sources: Bureau of Labor Statistics and the Federal Reserve.
¢) The Office of the Chief Actuary of the Social Security Administration
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14. Modeling interest rates and the impact on future returns.
a) start with forecasting the interest rate environment (U.S. Treasury curve) over the desired horizon.
i) E.g. 10-year Treasury yields can be the key point on the yield curve for the forecast.
b) The rest of the curve can be modeled based on historical data or other models.
¢) Set future curves for different credit quality by applying historical credit spreads either as a single
spread or with spreads varying by maturity.
15. Fixed income return expectations:
a) direct calculation or implicit determination based on modeled interest rates.
i) Forecasting economic fundamentals with capital markets models

i1) Derive fixed income returns derived from current and future changes in government rates and
credit spreads.
16. Return expectations for different credit quality (e.g., Treasury, corporate/credit, high yield).
a) U.S. Treasury rates are a good starting point. (also see Topic 14)
b) For non-junk bonds - construct a future corporate or credit yield curve term structure by adding
credit spreads for the desired credit quality to the underlying Treasury curve.
1) Spreads are often based on historical analysis; graded across different maturities.
ii) Calculate returns based on assumed transition from current yields to the assumed long-term
credit/corporate yield curve. (see Topic 15)
¢) For high-yield bonds - consider assumptions on defaults and recovery.
17. Using a dividend discount/dividend growth model to project future equity returns.
a) The Gordon Dividend Discount Model for assessing future equity return
ER=DY +I1+RG+ AP + AC
i) ER—expected return
i) DY—dividend yield, sometimes including stock buybacks
iii) I—inflation
iv) RG—real earnings growth
v) AP—-change in price/earnings ratio
vi) AC—change in currency value for markets not invested in U.S. dollars
18. Inclusion of share buybacks a component of future equity returns.
a) Can be viewed as another type of dividend or as part of EPS growth
b) Effect of buybacks is offset when new shares are issued (dilution)
i) The effect of buybacks is generally net of new issuance.
19. Impact of earnings growth on future equity returns.
a) Equity returns (ignoring currency impact) driven by
i) price change
ii) cash payouts (dividends plus buybacks)
iii) growth (inflation plus real earnings growth).
b) Real earnings growth
i) based on economic forecasts assuming corporate earnings will grow in line with the overall
economy.

ii) cannot be higher than real GDP per capita growth over long periods (though some models will
use higher growth rates for shorter-term forecasts)
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20. Reflecting P/E ratio changes and the CAPE metric in forecasting equity returns.
a) P/E ratios go up when market sentiment improves
i) increasing accumulated returns and decreasing the potential for future returns.
b) P/E ratios affected by interest rates, market sentiment and other market factors
c) In the short term, rates often go up when P/E ratios are going up, even though higher rates decrease
the value of future earnings cash flow.
i) Le. better market sentiment is offsetting the impact of lower rates.
d) Most common type of P/E ratio for return forecasting is the Cyclically Adjusted Price- Earnings
(CAPE) ratio
i) Smooths out the earnings in the P/E denominator by averaging them over 10 years after
adjusting for inflation
ii) It is important to check whether the definition of earnings has changed due to changes in
accounting standards or corporate dividend policies.
iii) CAPE uses GAAP earnings (historical earnings)—but companies often use pro forma earnings
(typically higher than GAAP) The latter are often quoted by media
21. Forecasting returns for equity sub-asset classes.
a) Dividend discount model - return expectations for equity sub-asset classes would be determined
based on yields and P/E levels for those sub-asset classes (see Topic 17).
b) In some models, higher volatility directly correlated with higher expected returns.
i) Le. drive an additional risk premium. — but recently, the view that historical analysis does not
justify an additional premium has been gaining acceptance.
22. Adjusting for currency/foreign exchange for non-U.S. assets.
a) Use relative purchasing power parity (PPP) and interest rate parity (IRP) adjust return forecasts for
foreign assets
b) PPP - exchange rate between two countries is equal to the difference in purchasing power.
i) Only holds over long-time periods (decades-long time periods), if at all.
ii) Sometimes used in forecasting model
¢) IRP - currency values will change over time to offset differences in interest rates. - Only holds over
short period
d) Equity returns - Negatively correlated to currency appreciation.
i) Some investments hedge currency risk - Often used with foreign fixed income investments,
but less often with growth assets like equities or real estate
23. Modeling returns for hedge fund investments and other alternative assets.
a) For hedge fund investments are simply variations on investing in basic asset classes
i) Le. Return estimates would correlate to the forecasts for the relevant asset classes.
b) “Market neutral” or “Absolute return” strategies—try to create return uncorrelated with any market
i) might rely more heavily on the investment adviser/asset manager assumption\
ii) may lack strong analytical or empirical support - actuaries might want to use more the more
conservative assumptions
¢) Size of the alternative investment vs. entire portfolio may make extensive analysis unnecessary.
d) Considerations when attempting to classify an alternative and set an appropriate return expectation:
i) What the underlying holdings within the hedge fund or alternative strategy are,
i1) What the specific strategy employed by the investment is,
iii) Whether there is solid actual or back-test information to support a return expectation,
iv) Whether the expected return been adjusted for fees, and
v) Whether there is a secondary market for the investment.
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24. Expected returns for real estate investments.
a) expected return for direct real estate investments = current yield + expected growth + change in
market value
b) Yield = net operating income (rental income minus expenses) divided by current market value
c) Expected return for REITs = current yield + anticipated growth + expected price change
25. Models used to forecast private equity returns.
a) Difficult due to lack of data.
b) Impossible to track on daily basis - historical return information does not capture volatility
¢) Private equity return expectations - add an illiquidity premium to the expected return for public
equities; and add, for example, 5% to the volatility estimated for public equities.
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DURATION AND CONVEXITY FOR PENSION LIABILITIES

—

Duration - good approximations for small interest rate changes
2. When rates are volatile — better to use duration with a convexity adjustment
a. Give lower duration for rate increases (and vice versa)

1. DURATION

for every 100 bp change- liability changes by duration divided by 100 in opposite direction
The typical pension plan has a duration of 15

Convexity adjustment will give duration < 15 for rate increase (and vice versa)

Duration for active members > for retirees

Duration for normal cost > for actuarial accrued liability

opooe

2. Macaulay Duration

a. A measure of a bond’s weighted average cash flows, using yield (y), the time period (t), the
number of time periods (n), the annual coupon payment (C), the maturity value (M), and the

purchase price (P).
=la+yt ~
P

3. Modified Duration
a. a measure of the sensitivity of a bond’s price to interest rate movements.
b. first derivative of how the price of a bond changes in response to interest rate changes.
Macaulay Duration
y
c. Can relate to Macaulay Duration where Modified Duration = (A ayments per vear )

4. Effective Duration (use to price bonds with options)

a. Approximates slope of a bond’s value as a function of interest rate movements taking the
difference in the bond’s value (V) for changes in the interest rate (i) by an equal amount (x = 8i) in
both directions, and dividing by twice the original value times the interest rate change in each
direction.

b. Liability duration measured with Effective Duration, substituting liabilities (L) for the bond’s value
V).

c. Effective Pension Liab. Duration = [L;,— L;., ]/ [(2) (L)(X)]

5. CONVEXITY

a. Is the second derivative of the change in liabilities for changes in cash flows - Better estimate
when rates volatile

b. Estimated pension liability convexity =[L;, + L., - (2)(L) 1/[(2) (L)(x?)]

c. Convexity adjustment — adjust duration by convexity times interest rate change.

6. NEGATIVE CONVEXITY

a. Most bond Price/yield relationship is Convex
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If relationship is concave (i.e. negative convexity)

Most callable bonds, mortgage backed securities (MBS), and asset backed securities
Negative convexity at low rates due to the embedded option

Price increase less than non-callable bonds when rates decline

Positive convexity at high interest rates (behave like non-callable bonds)

moe o o

7. KEY RATE DURATION

a. Requires require building a yield curve
b. Suitable for non-parallel yield curve shifts and interest rate changes
c. Considers the sensitivity of a liability’s movement to different parts of the yield curve
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QUESTION 19 OF 704 Vs E qPrev  Nextp X :l— QUlely access the
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learning.

An airport purchases an insurance policy to offset costs associated with excessive amounts of snowfall. The insurer pays the airport 300 for

every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700.

( )

The following table shows the probability function for the random variable X of annual (winter season) snowfall, in inches, at the airport.

Flag problems for
review, record
notes, and get

Caleulate the standard deviation of the amount paid under the policy. instructor su pport.

b o
/ . . . \
134 235 " > BE 352 View difficulty

.

Inches [0,20) |[20,30) |[30,40) [[40,50) | [50,60) | [60,70) | [70.80) | [80,90) | [90,inf)

Probability |0.06 0.18 0.26 0.22 0.14 0.06 0.04 0.04 0.00

level.
Help Me Start A ]
Find the probabilities for the four possible payment amounts: 0, 300, 600, and 700. ( )
i -1 rlelplul strategies
to get you started.
With the amount of snowfall as X and the amount paid under the policy as ¥", we have
& J
¥ | frly) =PEF =y)
Q P(Y =0)=P(0< X <50) =072 Ve N\
300 | P(Y =300) = P(50 < X < 60) =0.14 ” I . . h
600 | P(Y = 600) = P(60 < X < 70) = 0,06 Full solutions wit
700 P(Y =700) = P(Y > 70) = 0.08 deta | Ied
The standard deviation of ¥ is 4/ B (¥'2) — [B(Y)]¥. eXp|a nathl‘lS 'tO
E(Y) = 0.14 x 300+ 0.06 x 800 -+ 0.08 » 700 = 134 dee pen you r
E (Y*) =014 300° + 0.06 » 600% + 0,08 % 700* = 73400 u ndersta nd i ng.
E(Y?) — [B(Y)? = v 73400 — 1347 = 235.485 \. J/
Common Questions & Errors ~ ] ' N\
, o . , Commonly
Students shouldn't overthink the problem with fractional payments of 300. Also, account for probabilities in which payment cap of 7001is
reached. encountered
errors.
In these problems, we must distinguish between the REALT RV (how much snow falls) and the PAYMENT RV (when does the insurer pay)?.
The problem states "The insurer pays the airport 300 for every full ten inches of snow in excess of 40 inches, up to a policy maximum of 700
." So the insurer will not start paying UNTIL AFTER 10 full inches in excess of 40 inches of snow is reached (say at B0+ or 51). In other ( )
words, the insurer will pay nothing if X<50. R
ate a problem or
give feedback.
& J
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	 CHAPTER 15 PENSION PLAN VALUATION CONCEPTS (SECTIONS 1500 - 1515) 
	CANADIAN PENSIONS AND RETIREMENT INCOME PLANNING ​ 
	I.​USES OF PENSION PLAN VALUATION 
	1.​Going-Concern 
	2.​Solvency 
	3.​Accounting 
	4.​Plan Design Changes 
	5.​Wind-up or partial wind-up 
	6.​Asset transfer 
	7.​Union negotiations 
	8.​Asset-Liability modeling 

	II.​ELEMENTS IN VALUATION PROCESS 
	1.​Membership data 
	2.​Asset data 
	3.​Plan provisions 
	4.​Actuarial assumptions 
	5.​Actuarial cost method 
	6.​Constraints imposed by regulators and standards 
	7.​Sponsor internal policies 

	III.​FUNDING VALUATION 
	1.​Results 
	a)​Minimum contribution based on relevant minimum standards jurisdictions 
	b)​Maximum contributions based on ITA 
	c)​Recommended contributions based on sponsor funding policy 

	2.​Unfunded liabilities  
	a)​Sponsor responsibility 
	i)​Except shared cost plan / negotiated cost plan 


	3.​Use of surplus 
	a)​Reduce contribution / Temporary contribution holiday (employer and/ or employee) 
	b)​Benefit improvement 
	c)​Paid out in cash to employer and employee (rare except wind-up) 
	d)​Contingency reserve 


	IV.​SOLVENCY VALUATION RESULTS 
	1.​Deficit generally deficiency amortized over 5 years  
	2.​Can relax under temporary funding relief measures 
	3.​In Quebec (from 2016) 
	a)​No longer need to fund solvency deficit 
	b)​Calculate contributions based on strengthening going concern requirements 
	c)​Must establish stabilization provision and funded 

	4.​Solvency results may affect 
	a)​Frequency of future valuations and other monitoring activities by regulators 
	b)​Ontario Pension Benefit Guarantee Fund assessment 
	c)​Transfer ratio 
	d)​Plan member perceptions as to security of their retirement income 
	 


	V.​ACCOUNTING VALUATIONS 
	1.​“Management best estimate” assumptions 
	2.​Prescribed cost allocation method 
	3.​Applicable accounting standards depends on corporate ownership structure 
	a)​For subsidiaries of foreign companies, the domicile of parent company 

	4.​Question of materiality is discussed more frequently with employer and auditors than GC basis 
	 

	VI.​FUNDING POLICY 
	1.​A clearly articulated set of guidelines describing ER decision making process for 
	a)​How, When and How Much to contribute 
	b)​Subject to periodic review 

	2.​Forces ER to acknowledge 
	a)​Financial commitment to the pension plan 
	b)​Understand impact of funding decision on financial health 

	3.​Uses of funding policy 
	a)​Determine recommended contributions 
	b)​As input to evaluation of other pension plan policies 

	4.​Funding policy is a product of ER prioritizing competing objectives. 
	a)​Contribution stability 
	b)​Maximizing or minimizing contribution 
	c)​Maximizing tax effectiveness and tax-sheltered funding 
	d)​Maximizing shareholder value 
	e)​Pre-funding possible future plan improvements 
	f)​Security of benefits 
	g)​Avoidance of regulatory intervention due to excessive under or over-funding 
	h)​Minimizing impact of pension plan accruals on corporate balance sheet 
	i)​Intergenerational equity among contributors and beneficiaries 
	j)​Maintaining funding ratio comparable to competitors​ 

	5.​Elements in Funding Policy 
	a)​Actuarial cost method 
	b)​Margins of conservatism 
	c)​Frequency of valuation 
	d)​Actual contribution rates 
	e)​Amortization rate 
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	3. ASOP4 Measuring obligations.docm.docx
	ASOP 4 MEASURING PENSION OBLIGATIONS AND DETERMINING PENSION PLAN COSTS OR CONTRIBUTIONS​ 
	I.​PURPOSE, SCOPE AND EFFECTIVE DATE 
	1.​Purpose – provide guidance re pension plan related actuarial services 
	2.​Scope 
	a)​Measurement of obligation 
	b)​Assigning value of retiree group benefit program obligation to time periods 
	c)​Development of cost allocation process 
	e)​Level and types of benefits supportable by periodic costs or actuarially determined cont 
	f)​Project of obligations, periodic costs or actuarially determined cont 


	II.​ANALYSIS OF ISSUES AND RECOMMENDED PRACTICES 
	General procedures 
	1.​Identify purpose of measurement  
	2.​Identify measurement date 
	3.​Identify relevant plan provisions 
	4.​Data collection 
	5.​Obtain other information necessary for measurement 
	6.​Select assumptions 
	8.​measure market-consistent present values 
	10.​reflect how plan and assets are reported 
	11.​select actuarial cost method 
	12.​select amortization method 
	13.​select asset valuation method,  
	14.​select output smoothing method 
	16.​assess implication of contribution allocation procedure or funding policy 
	21.​assess assumptions not selected by actuary  
	 
	Purpose of measurement  
	1.​Projection or point in time type of measurement - consider using different assumptions/methods 
	2.​Uncertainty or risk - refer to guidance in ASOP 41 and ASOP 51​ 
	 
	Measurement date considerations 
	1.​Information as of a different date 
	2.​Events after measurement date 
	3.​Adjustment of prior measurement 
	a)​Change in headcount or demographic characteristics 
	b)​Time since last measurement  
	c)​Difference between actual and expected cont, benefits and investment return 
	d)​Changes in economic and demographic expectation, or plan provisions 

	 
	Plan Provision 
	1.​Adopted changes  
	a)​Must reflect if adopted before or on measurement date 
	b)​may reflect post-measurement date adoption 

	2.​Proposed changes – if appropriate for purpose of measurement 
	3.​Provisions difficult to measure with traditional actuarial method 
	a)​E.g. gain sharing provision, floor offset provisions 
	b)​Consider using alternative valuation method (e.g. stochastic modeling) 

	Data 
	1.​Participants 
	a)​include all (unless e.g. below min. age / service level) 
	b)​may include future entrants 

	2.​Hypothetical data  (assumed characteristic of current or future members) 
	 
	Other Info from Principal (e.g. accounting policies, funding elections) 
	 
	Actuarial assumptions  
	1.​Refer to ASOP 27 and ASOP 35 
	 
	Asset valuation (see ASOP 44) 
	 
	Measuring value of accrued or vested benefits – consider ​ 

	1.​Relevant plan provision and law 
	4.​Plan status (termination or ongoing basis) 
	5.​Extent eligibility requirements are satisfied or extent to which future service or future age may satisfy eligibility  
	6.​Extent of vested or accrued death, disability or other ancillary benefits 
	7.​If provision on accruals gives an appropriate attribution pattern 
	8.​If measurement reflect special events 
	a)​Likely effect of event on continued employment and EE behavior 
	b)​Expenses from potential plan termination 
	c)​Likely changes in investment policy 

	​ 
	Market consistent PV 
	1.​Select assumptions based on actuary's observation of estimates inherent in market data  
	3.​Reflect benefits earned as of measurement date 
	 
	a)​Need not calculate and disclose more than once per year. 
	b)​use an immediate gain actuarial cost method 
	c)​select a discount rate(s) derived from low-default-risk fixed income securities whose cash flows are reasonably consistent with the pattern of benefits expected to be paid in the future. 

	Relationship between asset and obligation measurement 
	1.​Reflect how the program and sponsor assets are reported (e.g. if program or assets are reduced to reflect a paid lump sum, exclude related value of projected benefits from obligation) 
	 
	Actuarial cost method 
	 
	1.​Limits on Allocation Period (employment date to last retirement date assumed) 
	2.​No NC if no active participants 
	3.​NC attribution – reasonable relationship to benefit formula or EE service and pay 
	4.​ Reasonableness of Allocation Basis – produce orderly allocation 
	5.​Attribution basis can be on individual or group basis 
	6.​Expense – a/c for when assigning periodic costs or actuarially determined cont.  
	a)​E.g. As per capita costs or added to NC 

	7.​Actuarial accrued liability + APV of future NC = APV of projected benefits and expense 
	a)​to the extent that expenses are included in liability and NC 
	Output Smoothing Method 

	1.​Method gives a reasonable relationship between the smoothed contribution and the corresponding actuarially determined contribution without output smoothing.  
	2.​A reasonable relationship:  
	Cost allocation / Contribution allocation procedure ​ 
	1.​Balance among benefit security, intergenerational equity, and stability or predictability of periodic costs or actuarially determined contributions; 
	2.​timing and duration of expected benefit payments; 
	3.​nature and frequency of plan amendments; and 
	4.​relevant input from the principal e.g. funding objective 
	 Implications of Contribution Allocation Procedure or Funding Policy 

	1.​Contributions set by law or by a contract (e.g. bargaining agreement) constitute a funding policy. 
	2.​May presume all assumptions will be realized and sponsor will make all contributions when due 
	3.​To perform funding valuation, 
	Contribution Lag 

	1.​When calculating actuarially determined contribution, consider the time between measurement date and the expected timing of actual contributions. 
	Reasonable Actuarially Determined Contribution 

	1.​Reasonable if it uses a contribution allocation procedure that satisfies the following conditions: 
	Gain and Loss Analysis 

	1.​Do gain and loss analysis unless successive gain and loss analyses are not appropriate for assessing the reasonableness of assumptions. 
	2.​At least separate the total gain or loss into investment gain or loss and other gain or loss. 
	 
	Volatility 
	1.​To analyze potential range of obligations, periodic costs, actuarially determined contributions, or funded status, consider significant sources of volatility 
	Assessment of Assumptions and Methods Not Selected by the Actuary 
	 

	1.​Prescribed assumption or method set by another party 
	a)​Are they reasonable for purpose of measurement 

	2.​Evaluating prescribed assumptions or method 
	a)​Do they significantly contrast with own professional judgment 

	3.​Disclose if unable to evaluate w/o a lot of additional work 
	Approximation and estimates - Balance between methodology and materiality  
	Documentation 


	II.​COMMUNICATION AND DISCLOSURES 
	Required Disclosures in an Actuarial Report 
	Disclosures in an Actuarial Report about Assumptions or Methods Not Selected by the Actuary 
	Additional Disclosures in an Actuarial Report 
	Confidential Information 
	Nothing in this ASOP is intended to require disclosure of confidential information. 
	 


	4a. Pension Math Ch 2 - 6, 7 (please remove header)
	 CHAPTER 15 PENSION PLAN VALUATION CONCEPTS (SECTIONS 1500 - 1515) 
	CANADIAN PENSIONS AND RETIREMENT INCOME PLANNING ​ 
	I.​USES OF PENSION PLAN VALUATION 
	1.​Going-Concern 
	2.​Solvency 
	3.​Accounting 
	4.​Plan Design Changes 
	5.​Wind-up or partial wind-up 
	6.​Asset transfer 
	7.​Union negotiations 
	8.​Asset-Liability modeling 

	II.​ELEMENTS IN VALUATION PROCESS 
	1.​Membership data 
	2.​Asset data 
	3.​Plan provisions 
	4.​Actuarial assumptions 
	5.​Actuarial cost method 
	6.​Constraints imposed by regulators and standards 
	7.​Sponsor internal policies 

	III.​FUNDING VALUATION 
	1.​Results 
	a)​Minimum contribution based on relevant minimum standards jurisdictions 
	b)​Maximum contributions based on ITA 
	c)​Recommended contributions based on sponsor funding policy 

	2.​Unfunded liabilities  
	a)​Sponsor responsibility 
	i)​Except shared cost plan / negotiated cost plan 


	3.​Use of surplus 
	a)​Reduce contribution / Temporary contribution holiday (employer and/ or employee) 
	b)​Benefit improvement 
	c)​Paid out in cash to employer and employee (rare except wind-up) 
	d)​Contingency reserve 


	IV.​SOLVENCY VALUATION RESULTS 
	1.​Deficit generally deficiency amortized over 5 years  
	2.​Can relax under temporary funding relief measures 
	3.​In Quebec (from 2016) 
	a)​No longer need to fund solvency deficit 
	b)​Calculate contributions based on strengthening going concern requirements 
	c)​Must establish stabilization provision and funded 

	4.​Solvency results may affect 
	a)​Frequency of future valuations and other monitoring activities by regulators 
	b)​Ontario Pension Benefit Guarantee Fund assessment 
	c)​Transfer ratio 
	d)​Plan member perceptions as to security of their retirement income 
	 


	V.​ACCOUNTING VALUATIONS 
	1.​“Management best estimate” assumptions 
	2.​Prescribed cost allocation method 
	3.​Applicable accounting standards depends on corporate ownership structure 
	a)​For subsidiaries of foreign companies, the domicile of parent company 

	4.​Question of materiality is discussed more frequently with employer and auditors than GC basis 
	 

	VI.​FUNDING POLICY 
	1.​A clearly articulated set of guidelines describing ER decision making process for 
	a)​How, When and How Much to contribute 
	b)​Subject to periodic review 

	2.​Forces ER to acknowledge 
	a)​Financial commitment to the pension plan 
	b)​Understand impact of funding decision on financial health 

	3.​Uses of funding policy 
	a)​Determine recommended contributions 
	b)​As input to evaluation of other pension plan policies 

	4.​Funding policy is a product of ER prioritizing competing objectives. 
	a)​Contribution stability 
	b)​Maximizing or minimizing contribution 
	c)​Maximizing tax effectiveness and tax-sheltered funding 
	d)​Maximizing shareholder value 
	e)​Pre-funding possible future plan improvements 
	f)​Security of benefits 
	g)​Avoidance of regulatory intervention due to excessive under or over-funding 
	h)​Minimizing impact of pension plan accruals on corporate balance sheet 
	i)​Intergenerational equity among contributors and beneficiaries 
	j)​Maintaining funding ratio comparable to competitors​ 

	5.​Elements in Funding Policy 
	a)​Actuarial cost method 
	b)​Margins of conservatism 
	c)​Frequency of valuation 
	d)​Actual contribution rates 
	e)​Amortization rate 

	 
	 
	 
	 
	 
	 


	4b. Pension Math (3rd Editon) Section 7.4 Choosign a cost method.docx
	PENSION MATHEMATICS FOR ACTUARIES (3RD EDITION) ​CHAPTER 7: COST METHOD IN CURRENT ACTUARIAL PRACTICE​SECTION 7.4 CHOOSING A COST METHOD 
	I.​OBJECTIVE 
	1.​Recognize plan cost in an orderly way over the working lifetimes of participants 
	2.​Choice of amortization method: Integral part of cost method 

	II.​FROZEN PLAN 
	1.​No normal cost 
	2.​Cost Method to use 
	a)​Unit credit: If accrued benefit frozen in absolute dollar term 
	b)​Projected unit credit: If accrued benefit frozen as % of pay 
	i)​Require salary increase assumption 



	III.​NON-HOMOGENOUS EMPLOYEE GROUPS  
	Exclude Plans Providing Maximum Allowable Benefits​ 
	1.​Definition  
	a)​Large % of present value of future benefits from a group of highly paid EEs 
	b)​Generally older than average age 

	2.​Turnover 
	a)​Little among the highly paid 
	b)​Substantial among the rank and file 

	3.​Problem: Future working lives of the highly paid < average 
	a)​Benefits should be funded over their own future working lives 

	4.​Cost method to avoid 
	a)​Aggregate 
	b)​Frozen initial liability 
	c)​Attained age normal 

	5.​Cost method to use 
	a)​Individual level premium / Individual aggregate / Modified aggregate 
	i)​Losses due to salary increases are funded individually over each participant’s future working years 
	Plans Providing Maximum Allowable Benefits 
	 




	1.​Effectively a flat dollar plan 
	2.​Mainly tax deferral vehicle for the highly paid 
	3.​Key individual employment termination = Plan termination 
	a)​Excess plan assets draw excise tax (not desirable)​ 

	4.​Cost Method to use: Unit credit 
	a)​Accrued liabilities = present value of accrued benefits 


	II.​FLAT DOLLAR PLANS 
	1.​Frequent update to benefit formulas 
	2.​AL increase from each improvement cannot be amortized over too long a period 
	a)​Plan become more and more underfunded 

	3.​Cost methods to avoid 
	a)​Unit credit 
	b)​Individual level premium 
	c)​Attained age normal 

	4.​Cost Method to use: Projected Benefits Methods 
	a)​Entry age normal 
	b)​Frozen initial liability 
	c)​Projected unit credit 


	III.​HOMOGENOUS EMPLOYEE GROUPS 
	1.​Definition 
	a)​Large EE group 
	b)​Broad band of salary levels 
	c)​Stable demographics 
	d)​Small % of present value of future benefits from highly paid EEs 
	e)​Salary related benefits 

	2.​Cost method to avoid 
	a)​Individual level premium: Record keeping burden 
	b)​Unit Credit: Annual cost increase faster than payroll 

	3.​Cost method to use 
	a)​Attained age normal (for contributory plans) 
	b)​Aggregate (if plan has no unfunded liabilities) 
	c)​Entry age normal 
	d)​Frozen initial liability 
	e)​Projected unit credit 
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	ASSET VALUATION METHODS UNDER ERISA 
	I.  ABSTRACT 
	I.  INTRODUCTION 
	A.  Initial Cost 
	B.  Initial Cost With Formula Modifications 
	C.  Combination of Initial Cost and Current Market Value 
	D.  Current Market Value 
	E.  Adjusted Market Value 
	F.  Present Value 

	ASSET VALUATION METHODS UNDER ERISA 
	 
	I.  INTRODUCTION 
	ASSET VALUATION METHODS UNDER ERISA 
	 
	I.  DEFINITION AND SCOPE 
	II. AUTOMATICALLY APPROVED METHODS 
	III. APPROVAL 11: AVERAGE MARKET VALUE WITHOUT PHASE-IN 
	A.  Observations 

	IV. APPROVAL 15: SMOOTHED MARKET VALUE WITHOUT PHASE-IN 
	A.  Algebraic Equivalence 
	B.  The Recursive Algorithm 
	C.  Summary of Algebraic Equivalence 

	V.  APPROVALS 12, 16, AND 17: THE PHASE-IN RULES 
	A.  Approval 16 
	B.  Approval 12 
	C.  Approval 17 
	D.  Observations 

	VI. CONCLUSION 
	ASSET VALUATION METHODS UNDER ERISA 
	 
	I.  INTRODUCTION 
	II. RECOGNITION USING ANNUITIES-CERTAIN 
	III. REGULATION EXAMPLE 7 
	IV. REV. PROC. 2000-40: APPROVAL 17 (REVISITED) 
	ASSET VALUATION METHODS UNDER ERISA 
	 
	I.  INTRODUCTION 
	II. REGULATION EXAMPLE 1: EXPECTED VALUE METHOD (CAPITAL ASSETS) 
	III. REGULATION EXAMPLE 2: CORRIDOR BASED ON EXPECTED INCOME 
	IV. REGULATION EXAMPLE 4: THE UNIT METHOD 
	V.  REGULATION EXAMPLE 5: RESERVE ACCOUNT 
	VI. PRESENT VALUE METHODS 
	 CHAPTER 15 PENSION PLAN VALUATION CONCEPTS (SECTIONS 1500 - 1515) 
	CANADIAN PENSIONS AND RETIREMENT INCOME PLANNING ​ 
	I.​USES OF PENSION PLAN VALUATION 
	1.​Going-Concern 
	2.​Solvency 
	3.​Accounting 
	4.​Plan Design Changes 
	5.​Wind-up or partial wind-up 
	6.​Asset transfer 
	7.​Union negotiations 
	8.​Asset-Liability modeling 

	II.​ELEMENTS IN VALUATION PROCESS 
	1.​Membership data 
	2.​Asset data 
	3.​Plan provisions 
	4.​Actuarial assumptions 
	5.​Actuarial cost method 
	6.​Constraints imposed by regulators and standards 
	7.​Sponsor internal policies 

	III.​FUNDING VALUATION 
	1.​Results 
	a)​Minimum contribution based on relevant minimum standards jurisdictions 
	b)​Maximum contributions based on ITA 
	c)​Recommended contributions based on sponsor funding policy 

	2.​Unfunded liabilities  
	a)​Sponsor responsibility 
	i)​Except shared cost plan / negotiated cost plan 


	3.​Use of surplus 
	a)​Reduce contribution / Temporary contribution holiday (employer and/ or employee) 
	b)​Benefit improvement 
	c)​Paid out in cash to employer and employee (rare except wind-up) 
	d)​Contingency reserve 


	IV.​SOLVENCY VALUATION RESULTS 
	1.​Deficit generally deficiency amortized over 5 years  
	2.​Can relax under temporary funding relief measures 
	3.​In Quebec (from 2016) 
	a)​No longer need to fund solvency deficit 
	b)​Calculate contributions based on strengthening going concern requirements 
	c)​Must establish stabilization provision and funded 

	4.​Solvency results may affect 
	a)​Frequency of future valuations and other monitoring activities by regulators 
	b)​Ontario Pension Benefit Guarantee Fund assessment 
	c)​Transfer ratio 
	d)​Plan member perceptions as to security of their retirement income 
	 


	V.​ACCOUNTING VALUATIONS 
	1.​“Management best estimate” assumptions 
	2.​Prescribed cost allocation method 
	3.​Applicable accounting standards depends on corporate ownership structure 
	a)​For subsidiaries of foreign companies, the domicile of parent company 

	4.​Question of materiality is discussed more frequently with employer and auditors than GC basis 
	 

	VI.​FUNDING POLICY 
	1.​A clearly articulated set of guidelines describing ER decision making process for 
	a)​How, When and How Much to contribute 
	b)​Subject to periodic review 

	2.​Forces ER to acknowledge 
	a)​Financial commitment to the pension plan 
	b)​Understand impact of funding decision on financial health 

	3.​Uses of funding policy 
	a)​Determine recommended contributions 
	b)​As input to evaluation of other pension plan policies 

	4.​Funding policy is a product of ER prioritizing competing objectives. 
	a)​Contribution stability 
	b)​Maximizing or minimizing contribution 
	c)​Maximizing tax effectiveness and tax-sheltered funding 
	d)​Maximizing shareholder value 
	e)​Pre-funding possible future plan improvements 
	f)​Security of benefits 
	g)​Avoidance of regulatory intervention due to excessive under or over-funding 
	h)​Minimizing impact of pension plan accruals on corporate balance sheet 
	i)​Intergenerational equity among contributors and beneficiaries 
	j)​Maintaining funding ratio comparable to competitors​ 

	5.​Elements in Funding Policy 
	a)​Actuarial cost method 
	b)​Margins of conservatism 
	c)​Frequency of valuation 
	d)​Actual contribution rates 
	e)​Amortization rate 

	 
	 
	 
	 
	 
	 


	6. CIA Education Note Guidance on Asset Valuation Method.docx
	GUIDANCE ON ASSET VALUATION METHOD 
	I.​OBJECTIVES OF NON-MARKET VALUE ASSET VALUATION METHOD 
	1.​Generally not to moderate volatility in reported financial position 
	2.​For going concern valuation, to moderate the volatility of contribution rate 
	3.​For accounting valuation, to moderate the volatility of the net benefit cost  

	II.​DESIRABLE CHARACTERISTICS OF AN ASSET VALUATION METHOD  
	1.​Achieve objectives 
	2.​Tracks to market value 
	a)​market value as a component and ensure that asset value is expected to track to market value overtime 

	3.​Does not unduly deviate from market value 
	a)​Use corridor if otherwise (i.e. asset value is constrained to be within X% of market value). 
	b)​To determine X%, consider the purpose of valuation and plan characteristics 

	4.​Has a reasonable and logical relationship to market value 
	a)​Actuary should select an asset valuation method and an actuarial cost method which are appropriate for the purpose and circumstances of the work 

	5.​Generally free of bias. Examples of unacceptable smoothing techniques 
	a)​Asset value = fixed % of market value 
	b)​Asset value = Max (market value, asset value from from asset smoothing technique) 
	c)​Asset value does not converge to market value even if assumed rates = realized return 
	d)​Corridor tilted in favour of a higher smoothed value of assets (e.g. not less than 95% and not more than 110%) 

	6.​Has no undue influence on investment transaction decisions or vice versa 
	7.​Is consistent with length of typical economic cycle (typical 5 years) 
	a)​Going beyond typical cycle may create intergenerational transfer of wealth 
	8.​A valuation method is also acceptable if  
	a)​It produces asset values that are consistently less/greater than the corresponding market values during sustained periods of investment gains (investment losses) 
	b)​It produces asset values that approach the corresponding market values asymptotically, assuming constant asset returns in the future. 


	III.​OTHER CONSIDERATIONS 
	1.​Conservatism 
	a)​Asset valuation method may intentionally contain an appropriate measure of conservatism 

	2.​Corridors (Inclusion of corridor is an integral part of the asset valuation method) 
	3.​Application of a method can be at a portfolio or asset class level 
	a)​Can also distinguish between different types of investment earnings 

	4.​Changing asset valuation method (Actuary should be able to justify such change) 
	a)​Repeated changes over a relatively short period of time may be contrary to the desirable characteristics of being an unbiased method 


	IV.​DISCLOSURE 
	1.​Detailed calculation of asset values 
	2.​Objectives of any non market value asset valuation method 
	3.​Rationale supporting the asset valuation method 
	4.​Application of any corridor 
	5.​Type and degree of any bias that may exist in the asset valuation method 
	6.​Rationale for changes in asset valuation method 
	7.​To enhance transparency, actuary can consider disclosing financial position based on market value 

	V.​HYPOTHETICAL WINDUP AND SOLVENCY VALUATION 
	1.​For hypothetical windup, asset value = market value at calculation date, adjusted for any wind-up expenses, payables and receivables 

	VI.​SOLVENCY VALUATIONS  
	1.​Is a form of a hypothetical wind-up valuation required by law 
	2.​Use the standards for a hypothetical wind-up valuation unless required by law or permitted by law and stipulated by the terms of an appropriate engagement.  
	3.​Comply with both accepted actuarial practice and any legislated requirements.  
	4.​Consider an asset valuation method that values assets at other than market value if permitted by law and stipulated by the terms of engagements 


	7. Survey of Asset Valuation Methods for DB Plans.docx
	SURVEY OF ASSET VALUATION METHODS FOR DEFINED BENEFIT PENSION PLANS  
	SMOOTHED VALUE METHODS  

	8. RET201-101-25 Problem solving approach.docx
	A PROBLEM-SOLVING APPROACH TO PENSION FUNDING AND VALUATION​SECOND EDITION, CH. 5  
	1.​UNFUNDED LIABILITIES AND GAINS 
	●​Normal retirement benefit: $600 per year for each year of service 
	●​Preretirement death benefit: None 
	●​Actuarial cost method: Unit Credit 
	●​Actuarial assumptions: 
	o​Interest rate: 6% 
	o​Mortality: q59 = .02 and q60 = .03 
	o​Preretirement terminations other than death: None 
	o​Retirement age: 61 
	o​Selected annuity value: ä61 = 10 

	●​Data for each of two participants: 
	o​Date of birth 1/1/35 
	o​Date of hire 1/1/70 
	●​Status as of 1/1/94 Alive 
	●​Value of fund as of 1/1/94: $80,000 
	●​Total contribution: $6000 at BOY 
	●​Actual earned interest rate in 1994: 10% 
	●​1 participant died at the end of 1994.​ 
	●​Let 1/1/95 be time 1 (age 60) 
	●​The total gain is expUAL1 - act UAL1 = expAL1 - exp F1 - act AL1 + act F1. 
	●​At retirement, AL2 = 600 x 26 ‚ ä61 = 156,000 per survivor.  
	●​At age 60,  AL1 = 600 x 25x 10 / (1.06 X  .97) = 137,264.  
	●​The expected number of survivors at time 1 is 2 x 98 = 1.96,  
	●​at time 1: 
	o​exp AL1 = 137,264 x 2 x 0.98 = 269,037 
	o​expF1 = (80,000 +6000)1.06 = 91,160 
	o​act F1 = (80,000 + 6000)1.10 = 94,600 
	o​actAL1 = 137,264 
	●​total gain is 269,037 - 91,160 - 137,264 + 94,600 = $135,213. 
	●​Interest gain is (80,000 + 6000)(0.10 - 0.06) = $3440. 
	●​Mortality gain (if no death benefit) is the actual minus the expected release of liability,  so gain is 137,264 - 137,264x 2x0.02= $131,773.  
	●​The total of the interest and mortality gains is 135,213 which agrees with total gain.  

	Example 5.2 
	●​If there are 2 deaths, the mortality gain at time 1 is the actual release minus the expected release, which is 137,264 x 2 -37,264 x 2 x .02 = 269,037. 
	●​If there are no deaths, the mortality gain is 0 -137,264x 2 x .02 = -5,491. 
	●​We can verify that the total expected gain is zero:  
	o​ 
	●​AL2 - 600 x 26 x 10 = 156,000 
	●​NC1 = 600 ä61 * vp60 + 0.60 AL2* vq60 = 8,139.63. 
	●​(AL1 +NC1 ) (1.06) = DBEN * q60 +AL2 * p60 or   
	o​(AL1 +8139.63)(1.06) = 0.60 x 156,000x 0.03 + 156,000 x 0.97, 
	o​I.e. AL1 = 137,264.  
	●​The liability released, net of DBEN, for each actual death in 1994 is  
	o​AL1 - DBEN = AL1 – 0.6AL1 = 0.40AL1, 
	o​Expected net release for all exposed is 2 x q59 ‚x 0.4AL1.  
	●​Mortality gain, the excess of actual net release over expected net release, is 
	o​40AL1 (1- 2 * q59) = 0.40 (137,264)(1-0.04) = $52,709 
	●​Note that NC1 provides for pension and insurance benefits.  
	●​The insurance benefit is on a one-year-term basis, so the EOY liability is not affected. 

	2.​TOTAL EXPERIENCE GAINS 
	o​If liability and the fund are decreased by the benefits, the net effect on the gain is zero. 
	o​The fact that the actual liability is $500,000 suggests fewer actual deaths and withdrawals than expected, and/or more new entrants and salary increases than expected. 

	3.​INVESTMENT GAINS (INTEREST GAINS / ASSET GAINS) 
	o​Inv G1 = (25,853-0+2873)(1.08) -  6000[ 1+(9/12) (.08)]-25,000 = -336 
	●​Since no liability gain, act AL1 = exp AL1 = (AL0 +NC0)(1+i) -  iBEN  
	o​(850,000 +70,000)(1.08) – 6000 [1+(13/24)(0.08)]  = 987,340 
	●​UAL1 =  AL1 - F1 = 987,340 - 573,000 = $414,340 
	●​Note: the first solution uses investment gain, alternate solution does not. 
	o​I. The normal cost for 1994 under the Aggregate method is less than the normal cost for 1994 under the Entry Age Normal method. 
	o​II. The normal cost for 1996 under the Aggregate method is less than the normal cost for 1995 under the Aggregate method. 
	o​III. The normal cost for 1996 under the Entry Age Normal method is less than the normal cost for 1995 under the Entry Age Normal method. 
	●​Plan effective date: 1/1/94 
	●​Normal retirement benefit: $20 per month for each year of service 
	●​Actuarial assumptions: 
	o​Interest: 7% 
	o​Preretirement deaths and terminations: None 
	●​Retirement age: 65 
	●​Participant data as of 1/1/94: 
	●​Contributions for 1994 and 1995: Normal cost, paid at 12/31 
	●​Experience: 
	o​For 1994: In accordance with assumptions 
	o​For 1995: In accordance with assumptions, except that investment return is 14% 
	●​Plan effective date: 1/1/93 
	●​Normal retirement benefit: $35 per month for each year of service 
	●​Actuarial cost method: Attained Age Normal with FIL 
	●​Actuarial assumptions: 
	o​Interest rate: 8% per year 
	o​Preretirement deaths and terminations: None 
	o​Retirement age: 65 
	●​Data for sole participant: 
	o​Date of birth 1/1/48 
	o​Date of hire 1/1/72 
	o​Status as of 1/1/94 Active 
	●​Selected valuation results as of 1/1/93: 
	o​Normal cost as of 1/1 $ 1,296 
	o​Unfunded liability 12,818 
	o​Value of assets 3,000 
	●​Contribution for 1993: $3000 paid on 12/31/93 
	●​Benefit payments for 1993: 0 
	●​There were no experience gains in 1993 other than an investment gain of $500. 
	●​Selected annuity value:  
	o​ 

	4.​RETIREMENT GAINS (NORMAL / EARLY / POSTPONED) 
	●​I. If the plan provides for no reduction in benefit for early retirement within 3 years of normal retirement date, a participant who retires 2 years early produces an actuarial loss.​ 
	●​II. If the plan provides for no further benefit accrual beyond normal retirement date but benefits are actuarially equivalent for late retirement, a participant who retires late produces no actuarial gain. ​ 
	●​III. If the plan provides for continuing accrual of benefits for service beyond normal retirement date, without actuarial adjustment for late retirement, a participant who was hired at age 25 and who retires late produces an actuarial gain. 
	●​Normal retirement benefit: $30 per month for each year of service 
	●​Actuarial cost method: Individual Level Premium 
	●​Assumed retirement age: 65 
	●​Assumed early retirements: None 
	●​I. If there were an actuarially equivalent reduction, there would be no loss, since the plan would have the same liability as if he retired at normal retirement. Since more benefits will be paid out with a shorter period to collect contributions, there is an actuarial loss, so Statement I is true. 
	●​II. Since benefits are actuarially equivalent and there is no accrual beyond normal retirement, there will not be a gain, so Statement II is true. 
	●​This is true, because for an additional year, the additional year’s accrual is worth only 360N66 (12) / D 65, which is less than the cost of the additional year’s accrual with full actuarial equivalence. This  latter quantity is worth about 360 x (66 - 25) x 0.06 x  N66(12) /D65 . (Recall the 6% rule of thumb for actuarial equivalence)  
	●​Normal retirement benefit: $10 per month for each year of service 
	●​Preretirement death benefit: None 
	●​Early retirement benefit: Accrued benefit reduced by 6% for each year before 65 
	●​Actuarial cost method: Entry Age Normal 
	●​Preretirement terminations other than by death: None 
	●​Assumed retirement age: 60 
	●​Data for sole participant: 
	o​Date of birth 1/1/44 
	o​Date of hire 1/1/84 
	●​Selected commutation and annuity values: 
	o​D50 = 322  
	o​D60 = 151 
	o​ 
	o​N40 =8761 
	o​N50 = 3902  
	o​N60 = 1547 
	o​ 

	5.​WITHDRAWAL GAINS 
	6.​SALARY GAINS 
	7.​MORTALITY GAINS 

	9. RET201-103-25 Actuarial Equivalence calc.docx
	CRITICAL ISSUES IN HEALTH REFORM: ACTUARIAL EQUIVALENCE CALCULATIONS 
	1.​Actuarial equivalence calculations - compare the relative generosity of different benefit packages. 
	2.​Plan design components that use actuarial equivalence calculations 
	a)​E.g. cost-sharing features— deductibles, coinsurance, copayments, out-of-pocket limits, and benefit limits.  
	b)​Differences in service (Not provider network differences) 
	i)​Actuarial equivalence calculations are based only on network benefit levels. 


	3.​Actuarial equivalence comparisons should be done using an appropriate population. 
	a)​I.e. two designs that are actuarially equivalent for an employer population are not necessarily actuarially equivalent for a Medicare population.  

	4.​Benefit design requirements can include limits on plan design variations 
	a)​can specify that alternative plan be at least as generous overall as some standard plan.  
	b)​can include provisions that limit the amount of variation allowed among plan design components.  

	5.​Key considerations for policy: access to affordable health insurance coverage  
	a)​what coverage should look like  
	b)​how much benefit variation is desirable. 

	6.​Consider requirements for actuarial equivalence as a way to provide flexibility among the benefit packages that meet or exceed a minimum standard benefit level. 
	7.​Even actuarially equivalent plans will have different premiums. 
	a)​It is important to hold as many factors constant as possible when performing an actuarial equivalence comparison. 
	8.​Actuarial equivalence comparisons are not useful for helping consumers decide between different plan options. 

	9.​Knowing that a plan is actuarially equivalent to some standard plan isn’t particularly useful for choosing between actuarially equivalent plans because 
	a)​actuarial equivalence comparisons are on an average basis for a given population; 
	b)​Different plans may be more or less valuable to any particular individual based on individual  health care needs. 

	10.​Tradeoffs between allowing plan flexibility and avoiding adverse selection 
	a)​Among actuarially equivalent plans, some features appeal to high-risk individuals, and otherwise 
	b)​The larger differences in plan design features (e.g. no/low-deductible vs high-deductible plan) – more serious adverse selection concerns. 

	11.​Actuarial equivalence determinations are required for Medicare Advantage and Medicare prescription drug plans. 
	12.​Plan flexibility allowed under the Medicare Advantage (MA) program and the Part D prescription drug program.  
	a)​MA plans can impose different cost-sharing requirements as long as actuarially equivalent to traditional Medicare and any plan design differences are nondiscriminatory. 
	b)​Medicare Part D contains several actuarial equivalence provisions. - employers don’t qualify for subsidies if they don’t pay as much of the premiums as the federal government does for the Part D program.  

	13.​Which actuarial equivalence method used depends on the purpose of the plan comparison. 
	a)​If the goal is to ensure that alternative plan designs are at least as generous as a standard plan design, then who pays the premium is irrelevant. 
	b)​If the goal is to ensure that an employer provides at least the same value in health benefits after any given legislative change is made as was available before the change  - may want to net out employee premium contributions. 

	14.​Considerations for incorporating HSA or other account-based contributions - depends on whether contributions are voluntary and/or forfeitable. 
	a)​If automatic contributions -  simply add the value of contribution to the actuarial value of the high-deductible health plan.   
	b)​If voluntary, discount the value of the potential contribution to reflect that not everyone will contribute or exclude contributions from the actuarial value altogether.  
	c)​If the account is forfeitable, adjust accordingly. 

	15.​Actuarial equivalence analysis is an estimation process. 
	a)​There is a range around actuarially equivalent values  
	b)​Estimates vary by the data sources, projection methods, and assumptions used (a reasonable range of appropriate methods and assumptions ). 
	c)​ 
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	5.​Format -Typically age-based tables; may also vary by: 
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	1.​General Guidelines 
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	1.​When to Use a Disability Assumption 
	a.​Appropriate when the plan provides significant disability benefits. 
	b.​May not be needed if: 
	2.​Data Sources 
	3.​Considerations When Using Published Tables 
	4.​Format of Disability Assumptions 
	5.​Influencing Factors 
	6.​Credibility 

	OPTIONAL FORM OF BENEFIT  
	1.​General Guidelines 
	2.​Determining Subsidies 
	3.​Reasons to Use a Form-of-Payment Assumption Even If Options Are Equivalent 
	4.​Data Sources and Limitations 
	5.​Assumption Format 
	6.​Segmentation of Participants 
	7.​Factors to Consider 

	BENEFIT COMMENCEMENT DATE 
	1.​Active Employees 
	2.​Deferred Vested Participants 
	3.​Assumption Format 

	ADMINISTRATIVE EXPENSES 
	1.​When to Include - Use if non-investment-related expenses are material and paid from plan assets. 
	2.​Types of Expenses to Include 
	a.​ Actuarial, accounting, legal, trustee, plan admin services 
	d.​Assumption Formats 
	4.​Review and Adjustment 
	5.​Measurement Method Considerations 

	HOUSEHOLD COMPOSITION 
	MARRIAGE, DIVORCE, REMARRIAGE 
	1.​Marriage 
	2.​Divorce & Remarriage 
	3.​Contingent Annuitants (non-spouse) 

	OPEN GROUP ASSUMPTION 
	HOURS OF SERVICE 
	TRANSFERS AND RETURN TO EMPLOYMENT 
	1.​Transfers 
	2.​Return to Employment 

	UNPREDICTABLE CONTINGENT EVENT BENEFITS  
	1.​Assumptions Used 
	a.​Describe each significant assumption. 
	2.​Rationale for Assumptions 
	a.​Provide reasoning for significant assumptions. 
	3.​Changes in Assumptions 
	a.​Identify changes since last measurement. 
	b.​Describe: 
	4.​Assumptions Not Selected by the Actuary 
	a.​State the source of each such assumption. 
	b.​If silent, the signing actuary is deemed responsible. 
	c.​Other Than Prescribed by Law -  Identify if: 
	d.​Reliance on Other Sources - Disclose: 

	5.​Assumptions Prescribed by Law 
	a.​State:  
	i.​Law or regulation prescribing the assumption 
	ii.​The specific assumption(s) prescribed 
	iii.​That the report complies with the law 
	b.​Required even if the actuary disagrees with the assumption.​ 
	6.​Subsequent Events 
	a.​Disclose any material event: 
	i.​Known after data cutoff but before report issuance  
	ii.​that would materially affect results 
	iii.​Where revising the report is impractical 
	b.​Also disclose material changes discovered after preliminary findings but before the final report. 
	7.​Deviation from ASOP Guidance 
	a.​If deviating from an ASOP (outside prescribed or third-party assumptions), disclose nature, rationale, and effect of the deviation 
	8.​Material Inconsistencies - Identify any material inconsistencies among assumptions and explain known reasons. 

	OTHER NOTES 
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	SELECTING AND DOCUMENTING MORTALITY ASSUMPTIONS FOR​ MEASURING PENSION OBLIGATIONS 
	I.​MORTALITY AND MORTALITY IMPROVEMENT ASSUMPTIONS​ 
	1.​Published Tables - if actuary judged the plan population is statistically significant, may use its own mortality table or, for partially credible data, using an adjustment to a published table to reflect this experience 
	2.​General Framework of Mortality Assumptions:  
	a.​Step 1: choose appropriate base mortality tables 
	b.​Step 2 select (past and future) mortality improvement rates 

	3.​Step 1: To choose appropriate base mortality tables 
	a.​Factors to consider: 
	i.​characteristics of employees and retirees (e.g. if reasonable to use different assumptions pre and post retirement)  
	ii.​size of covered population (e.g. if reasonable to assume no pre-retirement mortality for a small plan) 
	iii.​characteristics of disabled lives, considering the definition of disability and/or administration of disability provisions (e.g. if appropriate to use a disabled mortality table) 
	iv.​characteristics of different participant subgroups and beneficiaries (e.g. different tables for white- and blue-collar participants) 

	4.​Step 1: Pri2012 Tables 
	a.​Approaches when calculating joint-and-survivor annuities  
	i.​Use retiree mortality for all beneficiaries, except use the rates for the beneficiary’s gender; 
	ii.​Use retiree mortality for the beneficiary (with beneficiary gender, as in Approach 1) while the primary participant is alive and the contingent survivor mortality rates for the beneficiary after the primary participant’s death 
	iii.​Use contingent survivor mortality rates for the beneficiary both before and after the primary participant’s death. 
	b.​White and Blue Collar Tables 
	i.​Covered populations meet either criteria -  the corresponding collar-specific table may more accurately model the mortality patterns of covered population than the “total population” table. 
	ii.​Covered populations meet neither of the criteria,  
	➢​use the “total population” table 
	➢​segment population into Blue Collar and White Collar and apply the corresponding tables 
	➢​apply a blended Blue/White Collar table, where the proportions used in the blending are based upon the proportions of the underlying Blue Collar and White Collar data 
	c.​Others Notable Observations  
	i.​Multiemployer plans participants did not significantly different mortality than those in single employer plans, after “controlling for other factors, such as collar type and income level 
	➢​certain adjustments that were not made (e.g., payment form, COLA and generational issues)  
	➢​a lack of information about frozen plans, etc.​​​ 
	d.​Pri-2012 rates were developed for both amount-weighted and headcount weighted 
	i.​amount-weighted mortality rates - appropriate to measure plan obligations.  
	ii.​headcount-weighted mortality rates - more appropriate for applications e.g. measurement for retirement programs with benefit structure less directly correlated with income (e.g. retiree medical plans) 

	5.​Step 1: Pub2010 Tables 
	a.​Actives  
	i.​job category is a statistically significant predictor when looking separately at teachers, public safety, and general employees. Thus, separate tables by category were issued. 
	ii.​income quartile is the most significant explanatory variable when looking at region, quartile, year, and job category. 
	b.​Annuitants 
	i.​job category is a statistically significant predictor 
	ii.​benefit quartile is the most significant explanatory variable when looking at region, quartile, year, and job category. 
	c.​Disabled retirees -  the only industry that was separated out was for public safety. 

	 

	II.​SELECTING MORTALITY IMPROVEMENT ASSUMPTIONS​ 
	1.​The considerations for reflecting mortality improvement for pre-measurement date period can be different from those for the post-measurement date period.  
	a.​In practice, may use a single mortality improvement assumption  
	a.​Short-term mortality improvement rates are based on recent experience 
	b.​Long-term mortality improvement rates (LTR) are based on expert opinion; and 
	c.​Short-term mortality improvement rates blend smoothly into the assumed long-term rates over an appropriate transition period. 
	a.​When the application of mortality improvement is precluded by law, or requires mandated assumptions;  
	b.​When characteristics of plan population and general population are different and how the differences might affect the projected rate of mortality improvement. e.g. high-/low-paid , particular occupations;  
	c.​When benefits are mainly paid out in lump-sum  
	d.​When pre-retirement death benefit has similar present value as the benefit payable under some other decrement e.g. turnover. I.e. effect of mortality improvements not material. 
	e.​Plan predominately comprised of active lives who are not expected to choose lump sum benefits  
	f.​Plan where benefits increase over time (e.g. automatic COLA)  
	a.​SOA recommends using the scale for disabled retirees mortality tables, as well as non-disabled mortality tables. 
	b.​apply general mortality improvement to disabled mortality base table 
	a.​Static projection—projects all mortality rates as of the measurement date into the future using selected mortality improvement rates for a specified number of years 
	b.​Generational projection—generates a unique table for each year of birth cohort 
	c.​A comparable static projection overstate liability for some and understate it for others 
	i.​For a large diverse group, actuary may decide to use static projection that may produce a reasonable approximation of a more complex generational projection methodology​​ 
	a.​when short-term assumption are significantly different from the ultimate assumption e.g. 
	i.​when mortality is affected by the length of time after a particular event, such as disability.   
	ii.​when a major demographic shift of the workforce is anticipated in the future 
	iii.​After a significant event, such as the COVID pandemic 
	a.​May use multiple sets of mortality assumptions, including different types of mortality assumptions. 
	b.​May use different assumptions for each future date in the forecast period, buy may use “dynamic” projected future static tables when projecting future lump sum 
	c.​In addition, may need other sets of assumptions (“experience assumptions”) to project current data to future measurement periods or illustrate potential risk.  
	i.​reflect projected “actual” experience as the population evolves from one future date to the next.  
	ii.​e.g. an assumption for an alternate mortality base table and mortality improvement to reasonably project participants to the forecast measurement date.​ 


	III.​ DISCLOSURE AND DOCUMENTATION 
	a.​Describe each significant assumption and to the extent known, whether it represents an estimate of future experience, an observation of estimates inherent in market data, or a combination   
	b.​Disclose any explicit adjustment made for adverse deviation or for valuing plan provisions that are difficult to measure. 
	c.​Provide sufficient detail to allow another actuary to assess and understand the assumptions used  
	d.​Disclose even if assume no mortality improvement for a particular population or period of time 
	a.​For each assumption selected, information and analysis used to support the choice  
	b.​For each assumption not selected, information and analysis to support the actuary’s determination that the assumption does not significantly conflict with what is reasonable  
	c.​Disclosures may be brief but must be pertinent to the plan’s circumstances - do not reflect changes planned for future measurement dates.  
	d.​If an explicit analysis of experience was considered in developing the assumption, disclose the time period analyzed in that study and the date of the study 
	e.​If mortality table used substantially predates a more recent published one, disclose the rationale  
	a.​Describe the changes, their general effects, in words or numerically, and, for assumptions that are not prescribed, a brief explanation of the information and analysis that led to those changes.  
	b.​May disclose the general effects of changes of both demographic and economic assumptions separately or combined 
	c.​Disclosures may be brief but must be pertinent to the plan’s circumstances 
	d.​May reference any explicit analysis of experience considered when developing the assumption, including the date of the study 
	a.​Source of any assumption that the actuary has not selected 
	b.​If not disclosed, the signing actuary is responsible for that assumption 
	a.​Any assumption that significantly conflicts with actuary’s judgment 
	b.​Any assumption set by another party that the actuary is unable to evaluate for reasonableness​​​ 
	a.​The assumption that was set by another party 
	b.​The party who set the assumption 
	c.​The reason the party rather than the actuary set the assumption,  
	d.​either (i) the assumption significantly conflicts with actuary’s professional judgment or (ii) the actuary was unable to judge the reasonableness without performing a substantial amount of additional work beyond the scope of the assignment and did not do so , or the actuary was not qualified to judge the reasonableness  
	a.​Summary of the applicable law  
	b.​The prescribed assumptions and disclose that the report was prepared in accordance with that law.  
	c.​This is required disclosure (even if actuary does not believe the assumption is appropriate)  
	a.​discuss any relevant event that  
	i.​becomes known after the latest information date  
	ii.​becomes known before the report is issued.  
	iii.​may have a material effect on the actuarial findings if it were reflected in the actuarial findings, and  
	iv.​impractical to revise the report before it is issued.  
	b.​if becomes known (changes on or before the information date) after some findings have been communicated but before the report is completed,  
	i.​communicate the changes and implications to any intended user to whom the actuary has communicated findings. 
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	SELECTION OF MORTALITY ASSUMPTIONS FOR PENSION PLAN ACTUARIAL VALUATION 
	I.​2 KEY COMPONENTS 
	1.​Base mortality: Best estimate of current mortality rates for the plan 
	2.​Future mortality improvement scale - Appropriate adjustments for future mortality adjustments 
	b)​Very large plan (e.g. 10,000+ retirees) 
	i)​Normally have experience study every 3-5 years 
	ii)​Plan specific mortality tables or Customize standard mortality table  

	c)​Mid-size plan (e.g. 1,000+ retirees) 
	i)​Regularly review mortality experience for significant trends 
	ii)​Develop broad adjustments to published mortality table 

	d)​Small plan (e.g. 100+ retirees) 
	i)​Important to select appropriate assumption,  
	ii)​Consider employment nature & Amount of pension payment 

	e)​Very small plan (e.g. few retirees) 
	i)​Not sufficient data – need considerable judgment 
	ii)​Adjust appropriate published mortality table 
	f)​If plan experience is not fully credible, consider if credible data is available for populations with comparable socio-economic indicators 
	5.​Analysis of Mortality Experience  

	a)​Benefit Amount vs. Number of Lives  
	i)​If use experience studies to set tables, results weighted on benefit amount (or liability), rather than on number of lives, generally is better 
	ii)​Results based on number of lives may yield appropriate results for flat dollar benefit plans and / or with relatively homogenous membership characteristics. 

	b)​Effects of base year 
	i)​When assessing G/L experience, it is important to consider projections built into the mortality rates.  
	ii)​For fully generational table, no experience G/L implies that the table is representative of current experience 
	iii)​Sufficiency of the provision for future improvements in mortality is revealed in future G/L experience 
	iv)​For static mortality tables (e.g. projected 10 years into the future), no experience gain or loss on pensioner mortality implies experience is already at the level expected in 10 years’ time.  
	v)​If experience is credible, imply that all provisions for future mortality improvement have eroded (table out of date) 
	c)​Basis of Comparison  
	i)​If compare plan experience with a published mortality table, analysis would mimic the development of the published mortality table 
	ii)​E.g. 2014 CIA CPM Study determined mortality rates weighted on benefit amount and excluded surviving spouses - preferable if analysis comparing plan experience to the tables provided in the 2014 CIA CPM Study used the same methodology) 
	d)​Evolution of workforce longevity characteristics  
	i)​Longevity characteristics of current pensioners can be markedly different from those of the current workforce. 

	I.​PUBLISHED MORTALITY STUDIES 
	1.​The 2014 CIA CPM Study 
	a)​Reviewed experience of a number of private and public RPP 
	b)​first broad experience study for Canadian pension plans 
	c)​Contains  
	i)​2014 Public Sector Mortality Table (CPM2014Publ) 
	ii)​2014 Private Sector Mortality Table (CPM2014Priv)  
	iii)​2014 Mortality Table (CPM2014)—developed from the combined experience  


	2.​New Information  
	a)​Actuary consider recent trends and newly published data from these and other sources in developing the current best estimate levels of mortality 
	b)​Preferable to use studies based on credible experience of Canadian pension plans (rather than foreign 

	3.​Previous Studies  
	a)​2014 CIA CPM Study shows current mortality rates are significantly lower and has different age pattern than UP94, GAM94 or RP-2000 mortality rates projected forward using Scale AA 
	i)​Previous tables are appropriate if supported by credible experience, plan characteristics or other quantifiable evidence 


	2.​Relevance of Certain Mortality Studies – Inappropriate if tables derived from:  
	a)​General population experience  
	i)​Though general population tables may provide information on geographical differences – may warrant professional judgment 

	b)​Individual annuitant data (anti-selection by annuity purchaser)  
	i)​May only be appropriate for very small plans and individual pension plans  



	II.​ADJUSTMENTS FOR PLAN CHARACTERISTICS  
	1.​Important factors - employment nature and relative amount of the pension payments 
	2.​Better to modify published tables to reflect actual experience vs. rather than applying data from published mortality studies to adjust for the below characteristics.  
	a)​E.g. Mortality greater for  
	i)​Former blue collar than for former white collar  
	ii)​Former private sector workers than for former public sector workers; and  
	iii)​Pensioners with small pensions than for pensioners receiving large pensions 

	b)​Adjusting for plan characteristics not required if:  
	i)​Plan characteristics not significantly different from composite data underlying published mortality table 
	ii)​No credible plan experience suggesting actual experience different from underlying base tables 

	c)​Adjustments for plan characteristics not necessary if mortality rates based on fully credible experience weighted based on benefit amount or liability  
	d)​Consider adjustments if no credible plan experience available and plan attributes significantly different from the composite data underlying published mortality table 

	3.​For Private/Public Sector  
	a)​Practical limitation if solely relying public or private sector employment as a determinant for mortality table selection without considering the underlying industry  
	b)​E.g. sub-groups within the public sector, such as blue collar-type workers, which do not exhibit experience comparable to the broader public sector) Judgment would be applied in selecting between tables based on sector.  

	4.​Collar Type  
	a)​Mortality experience analysis by collar type in broad-based experience studies may be restricted by the quality of the data available and the ability to classify it into collar types 
	b)​2014 CIA CPM Study provided no specific experience by collar type.  

	5.​Industry  
	a)​Industry analysis has not proven to be conclusive. 
	b)​Consider adjustment if plan credible mortality experience that is significantly different from average 

	6.​Pension Size  
	a)​Size adjustments or separate mortality tables for specified salary or pension amount bands (Proxy for socio-economic status) 
	i)​Reflect correlation between pension amounts and mortality expectation 
	ii)​Limitation if actual experience not fully credible and industry adjustments not available or inappropriate 
	iii)​Consider adjustment if pension amounts or active members’ earnings levels significantly different from data underlying published mortality study.  

	b)​Relationship between pension size and life expectancy – correlation I.e. not direct casual effect on socio-economic status or life expectancy 
	i)​Mobility of plan members (i.e. how long a member stays in one plan during career) - Amounts from one plan may be small relative to overall retirement income.  
	ii)​Changes in plan design (e.g. closing plans) - Smaller DB paid from the plan over time 
	iii)​When adjusting for pension size, consider whether to reflect factors (mobility or pension size due to plan design) 

	c)​If use size adjustments 
	i)​Determine a single weighted size adjustment factor for each gender using the average size adjustment factor weighted by pension amount 
	ii)​hen select associated published mortality table, differing by age and gender, with a percentage adjustment to mortality rates to approximate the effect of applying size adjustments 
	iii)​Properly adjust for the base year of the projection and mimic the development of the published size factors. 
	iv)​same adjustments for survivors 

	d)​If no major shift in demographics (occurred or anticipated) – apply the same adjustments to active and deferred members as for retirees.  

	7.​Other Member-Level Socio-economic Indicators  
	8.​Use of pension size is a proxy for socio-economic status.  
	9.​Where credible mortality experience data is available and calibrated using a factor linked to socio-economic status, other member-level factors may be used as proxies for socio-economic status (e.g. postal code and level of education) 
	10.​Combinations of adjustments for plan characteristics  
	a)​Reasonable approach - consider adjusting published mortality table based on each characteristic separately 
	b)​helpful in narrowing down a reasonable range and selecting a final assumption.  
	11.​Graduation of rates – for smoothing mortality rates 
	a)​After adjusting standard table mortality rates or preparing a plan-specific table, rates in the resulting table may need to be smoothed so that the rates progress in a reasonable pattern from age to age 

	I.​ADJUSTMENT FOR FUTURE MORTALITY IMPROVEMENT 
	1.​Develop best estimate of future mortality improvement rates 
	a)​A short-term rate based on recently observed improvement rates;  
	b)​An ultimate long-term improvement rate, which is highly uncertain; and  
	c)​A transition from the short-term to the ultimate improvement rates over a certain period and based on a particular pattern.  

	2.​3 common methods of providing adjustments for future improvements in mortality:  
	a)​Two-dimensional (2-D) generational mortality tables;  
	i)​improvement rates vary by year and age 

	b)​One-dimensional (1-D) generational mortality tables 
	i)​Improvement rates vary by age only 

	c)​Static mortality tables with a fixed projection period  
	a)​Examples: CIA MI-2017 and CPM Improvement Scale B (CPM-B) 
	b)​Allow mortality improvement rates to vary by age and calendar year 
	c)​Use and Appropriateness: Both scales are relevant for the Canadian population and either may be used in the absence of credible evidence to the contrary​ 
	d)​Assumptions and Methodology: 
	i)​MI-2017: Includes transition from higher short-term to lower ultimate improvement rates 
	ii)​CPM-B: Based on actual pension plan experience and CPP assumptions 
	e)​Flexibility in Application: 
	i)​Other 2-D scales may be appropriate 
	ii)​Acceptable if supported by a considered and documented rationale 
	iii)​Reflects uncertainty in future mortality improvements 
	4.​1-D Generational Mortality Scales (vary by age only) 
	a)​E.g. CPM Improvement Scale B1-2014 (CPM-B1D2014), Scale AA 
	b)​Commonly used in the past - Now acceptable uses include 
	i)​if it reasonably approximates the financial impact of a suitable 2-D scale at the valuation date 
	ii)​Can simplify calculations under certain valuation systems 
	iii)​if the actuary believes no transition from short-term to ultimate improvement rates is needed (e.g., when ultimate rates ≈ short-term rates) 
	5.​Static Mortality Rates with Fixed Projection Periods  
	a)​Shortcomings: 
	i)​May lead to inappropriate current service costs or liability allocations by cohort or membership category 
	ii)​Frequent updates at each valuation to reflect new base mortality rates, changes in liability duration and revised projection periods 
	b)​Actuary must ensure results are appropriate for the intended purpose and consider and address limitations 
	6.​Reviews of Mortality Improvement Rates  

	a)​Consider emerging trends and studies on a regular basis (esp. Canadian pensioners) 
	b)​Adjustment for future improvements normally considered separately from the current level of mortality  


	II.​SPECIAL SITUATIONS 
	1.​Pre-retirement mortality 
	a)​Generally not important to liabilities calculation, except 
	i)​Benefits are significantly different from CV 
	ii)​Actual death rates significantly > expected 


	2.​Disabled life mortality (Higher mortality) 
	a)​If use separate assumption, adjust that of other retired groups 
	i)​Standard table reflects all retired members 



	III.​SENSITIVITY  
	1.​Possible sensitivity disclosures include:  
	a)​Change in current service cost or normal actuarial cost.  
	b)​Change in the actuarial liabilities, accounting obligations or PV of accrued benefits 

	2.​Approaches to measuring sensitivity of disclosure item to changes to the mortality assumption are:  
	a)​Impact of life expectancy of members being one year higher than assumed (age set-back could be used to estimate the effect of increased life expectancy)  
	b)​Impact of a percentage adjustment to mortality rates (e.g. decrease mortality rates at all ages by 10%) 

	3.​Other approaches 
	a)​Altering the ultimate long-term rate and adjusting the transition between the short-term and long-term rates in a manner consistent with the underlying published mortality study 


	IV.​APPLICATION  
	1.​Use of Pension Mortality Assumptions for Other Purposes  
	a)​In selecting best estimate mortality assumption for non-funding purposes consider whether different provisions, membership and liability structures would call for alternate assumptions 

	2.​New Experience Studies  
	a)​Refer to Standards of Practice 
	a)​Publication of mortality experience study is a subsequent event that provides information about an entity as it was at the calculation date 
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	FORECASTING INVESTMENT RETURNS AND EXPECTED RETURN ASSUMPTIONS ​FOR PENSION ACTUARIES 
	1.​Actuarial professional guidance regarding the investment return assumption.  
	a)​ASOP No. 27, Selection of Economic Assumptions for Measuring Pension Obligations.  
	b)​ASOP No. 23, Data Quality; the definition of “data” under this ASOP includes information derived mathematically from data.  
	c)​ASOP No. 41, Actuarial Communications.  

	2.​Internal rate of return concept underlying return forecasts  
	a)​IRR - interest rate at which the net present value of all cash flows for an investment, including initial investment, is zero.  (for setting expected future return / benchmark) 
	b)​discount rate that equates future payments with the current present value of pension liability.  
	c)​yield on bond or a fixed income benchmark - present value of all future coupons and face value at maturity = current bond price 

	3.​Mapping a portfolio’s asset allocation to the asset classes and sub-asset classes.  
	a)​When determining the expected return for a portfolio, each specific investment may not have a direct and obvious match (especially hedge fund or derivative strategies) 

	4.​Asset allocation basis: most recent versus investment policy targets 
	a)​Formal investment policy statement (IPS) 
	b)​Defines target asset allocation at the time of valuation. 3 possible scenarios are:  
	i)​Actual holdings are as stated in formal Investment Policy Statement (IPS)  
	ii)​No IPS – Use actual asset allocation to set expected return. If allocation will change, use average allocation over time  
	iii)​Differs significantly from IPS: Understand reasons for the discrepancy – If divergence is temporary, use target allocation. If permanent, use actual holdings.  


	5.​Adjustments for potential future changes in asset allocation.  
	a)​asset allocation can change over time –  
	i)​sponsor to adopt and phase in a new investment strategy 
	ii)​plan population is maturing – adjust to accommodate more outgoing cash flow 
	iii)​changes dynamically based on funded ratio or other metric expected to change over time.  
	iv)​Planned to go into or out of an illiquid asset class (i.e. gradually over time) 

	b)​Actuarial measurement - guide reflection of these kinds of changes in the expected return assumption.  
	i)​If measurement is a snapshot of plan status - can disregard anticipated future asset allocation changes 
	ii)​If measurement is for setting long-term contribution budget / other multi-period measure - account for the anticipated changes.  
	iii)​If measurement is for funding, accounting, or other disclosure requirements - Apply applicable rules and regulations  

	c)​3 ways to reflect anticipated changes in the asset allocation in the expected return assumption  
	i)​Blended expected return assumption – when pattern of allocation changes is known in advance - considers both the timing of future plan cash flows and of the expected changes in the investment mix.  
	ii)​Select-and-ultimate - can consist of several different rates covering different time periods. 
	iii)​Base the expected return assumption entirely on anticipated future asset allocation, i.e. no weight to the current allocation (E.g. gradually moving substantially over to private equity placement – i.e. ultimate allocation may be the most relevant.) 


	6.​Impact of volatility and correlations on total portfolio return.  
	a)​The higher the volatility of a portfolio, the bigger the difference between the expected geometric return and the expected arithmetic return.  
	b)​Expected arithmetic return - asset-allocation-weighted-average expected arithmetic return for each asset class 
	c)​Expected geometric (compound) return depends on:  
	i)​assumed distribution of returns;  
	ii)​assumed correlations between returns for different asset classes;  
	iii)​assumed relationships between returns for different years; and time horizon.  

	d)​2 approaches to calculating the expected geometric return  
	i)​Assume independent and identically distributed lognormal returns. 
	ii)​Stochastic model incorporates one or more of: Different returns distribution; serial correlations between investment returns in one year and subsequent years; changes in capital market assumptions over time; Dynamic correlations between asset classes  
	iii)​Result is a probability distribution of geometric returns for the desired time horizon, and the 50th percentile is an estimate of the expected geometric return. 


	7.​Use of historical data.  
	a)​Historical returns - not a good indicator for the future 
	b)​Better is to analyze historical data for components of return forecasts (e.g. yields, P/E ratios) together with historical returns to understand how current levels of those factors might affect the individual components that make up an investment return assumption. 
	c)​Estimates of volatility and correlations are based primarily on historical data (different from historical returns)  
	d)​Relevant historical period should cover a full market cycle (bear, recovery, and bull) i.e. 5 to 20 years 
	e)​Different return forecasting models use historical data differently 
	i)​Mean for future returns (or interest rates) may be assumed to fully or partially revert to the historical mean over some period. 
	ii)​Mean for a future return is sometimes assumed to equal the historical mean. But for most asset classes, current market conditions such as equity prices, anticipated economic growth, are better future return indicators  
	iii)​May add historical risk premiums to forecasted risk-free rates.  
	iv)​The building block approach is useful for estimating future returns. Note: historical risk premiums may not be good indicators of future risk premiums) 

	f)​Historical market data can be useful for other purposes, such as analysis of relationships and trends in economic and other capital market indicators. Some forecasting models are built based on such market data analysis.  
	g)​Using or not using historical data is not an indicator of an appropriate or preferable process.  

	8.​Reflecting targeted rates of return from an investment policy statement. 
	a)​One approach - use targeted return specified in IPS   
	i)​does not factor in current market conditions 
	ii)​does not bear any relationship to a reasonable return expectation. ​ 


	9.​Reflecting time horizons for determining expected returns.  
	a)​Validity of future return forecasts depends on the time horizon for the forecast.  
	b)​If return forecast time horizon extends beyond 15-20 years 
	i)​current market conditions become less relevant - use long-term fundamental expectations (e.g. reversion to historical mean) 

	c)​Important to consider transition time from current conditions to the assumed long-term equilibrium state 

	10.​Use different return expectations for different time periods.  
	a)​When expected returns differ for different time periods, may align expected returns with each 
	future cash flow from the plan 
	i)​Use select-and-ultimate return assumption or develop a single equivalent discount rate  
	ii)​for a given set of return expectations, the single equivalent discount rate might be different for plans with same asset allocation but different maturity profile  


	11.​Data to support an inflation expectation - Several different sources 
	a)​Difference between the yields on nominal Treasury securities and Treasury Inflation Protected Securities (TIPS).  
	b)​Other government estimates e.g. federal reserve   
	c)​Office of the Chief Actuary of the Social Security Administration  

	12.​Coordination of inflation assumptions by actuary and investment consultant.  
	a)​Discrepancy between the 2 assumptions may be important under ASOP27's consistent economic assumptions  
	b)​Common approach (i.e. no adjustment to the investment consultant’s return forecast or the actuarial assumptions used to project the benefit payments) has 2 potential problems  
	i)​The expected real return is not reasonable when the actuary's inflation assumption is subtracted from the investment consultant’s return assumption.  
	ii)​The expected return by investment consultants is likely to be different if different inflation is used in the capital markets model.  (ok if the difference in assumptions is small) 

	c)​2nd approach - Subtract investment consultant’s inflation assumption from the expected return to get an expected real return and add that number to the actuary’s inflation forecast  
	i)​Useful if liability is fully or mostly inflation-sensitive  

	d)​3rd approach - Plans with fixed-rate or constrained COLA provisions, pay more attention to nominal expected inflation and return  
	i)​Adjusting the actuarial inflation assumption to be consistent with the inflation assumption in the capital market model  
	ii)​Potential problems - actuary may need to adjust inflation and salary assumptions more often than is preferred. (Need to adapt experience study to investment consultant’s perspective) 

	e)​4th approach - investment consultants use actuary’s inflation assumption for the capital market forecast.   
	i)​Though may compromise validity of the investment consultant’s methodology) 


	13.​Data to support an assumption for economic growth.  
	a)​CBO - forecasts of the future 10-year economic outlook for which real GDP growth is one of the fundamental economic variables’ assumptions.  
	b)​Other sources: Bureau of Labor Statistics and the Federal Reserve.  
	c)​The Office of the Chief Actuary of the Social Security Administration​​​ 

	14.​Modeling interest rates and the impact on future returns.  
	a)​start with forecasting the interest rate environment (U.S. Treasury curve) over the desired horizon. 
	i)​E.g. 10-year Treasury yields can be the key point on the yield curve for the forecast.  

	b)​The rest of the curve can be modeled based on historical data or other models. 
	c)​Set future curves for different credit quality by applying historical credit spreads either as a single spread or with spreads varying by maturity. 

	15.​Fixed income return expectations:  
	a)​direct calculation or implicit determination based on modeled interest rates.  
	i)​Forecasting economic fundamentals with capital markets models 
	ii)​Derive fixed income returns derived from current and future changes in government rates and credit spreads. 


	16.​Return expectations for different credit quality (e.g., Treasury, corporate/credit, high yield). 
	a)​U.S. Treasury rates are a good starting point. (also see Topic 14) 
	b)​For non-junk bonds -  construct a future corporate or credit yield curve term structure by adding credit spreads for the desired credit quality to the underlying Treasury curve.  
	i)​Spreads are often based on historical analysis; graded across different maturities.  
	ii)​Calculate returns based on assumed transition from current yields to the assumed long-term credit/corporate yield curve. (see Topic 15)  

	c)​For high-yield bonds - consider assumptions on defaults and recovery. 

	17.​Using a dividend discount/dividend growth model to project future equity returns.  
	a)​The Gordon Dividend Discount Model for assessing future equity return 
	ER = DY + I + RG + ΔP + ΔC  
	i)​ER—expected return  
	ii)​DY—dividend yield, sometimes including stock buybacks  
	iii)​I—inflation  
	iv)​RG—real earnings growth  
	v)​ΔP—change in price/earnings ratio  
	vi)​ΔC—change in currency value for markets not invested in U.S. dollars  


	18.​Inclusion of share buybacks a component of future equity returns.  
	a)​Can be viewed as another type of dividend or as part of EPS growth  
	b)​Effect of buybacks is offset when new shares are issued (dilution)  
	i)​The effect of buybacks is generally net of new issuance. 


	19.​Impact of earnings growth on future equity returns.  
	a)​Equity returns (ignoring currency impact) driven by 
	i)​price change 
	ii)​cash payouts (dividends plus buybacks) 
	iii)​growth (inflation plus real earnings growth). 

	b)​Real earnings growth 
	i)​based on economic forecasts assuming corporate earnings will grow in line with the overall economy.  
	ii)​cannot be higher than real GDP per capita growth over long periods (though some models will use higher growth rates for shorter-term forecasts)​​​ 


	20.​Reflecting P/E ratio changes and the CAPE metric in forecasting equity returns.  
	a)​P/E ratios go up when market sentiment improves 
	i)​increasing accumulated returns and decreasing the potential for future returns. 

	b)​P/E ratios affected by interest rates, market sentiment and other market factors 
	c)​In the short term, rates often go up when P/E ratios are going up, even though higher rates decrease the value of future earnings cash flow.  
	i)​I.e. better market sentiment is offsetting the impact of lower rates.  

	d)​Most common type of P/E ratio for return forecasting is the Cyclically Adjusted Price- Earnings (CAPE) ratio  
	i)​Smooths out the earnings in the P/E denominator by averaging them over 10 years after adjusting for inflation 
	ii)​It is important to check whether the definition of earnings has changed due to changes in accounting standards or corporate dividend policies.  
	iii)​CAPE uses GAAP earnings (historical earnings)—but companies often use pro forma earnings (typically higher than GAAP) The latter are often quoted by media  


	21.​Forecasting returns for equity sub-asset classes.  
	a)​Dividend discount model -  return expectations for equity sub-asset classes would be determined based on yields and P/E levels for those sub-asset classes (see Topic 17). 
	b)​In some models, higher volatility directly correlated with higher expected returns. 
	i)​I.e. drive an additional risk premium. – but recently, the view that historical analysis does not justify an additional premium has been gaining acceptance. 


	22.​Adjusting for currency/foreign exchange for non-U.S. assets.  
	a)​Use relative purchasing power parity (PPP) and interest rate parity (IRP) adjust return forecasts for foreign assets 
	b)​PPP - exchange rate between two countries is equal to the difference in purchasing power.  
	i)​Only holds over long-time periods (decades-long time periods), if at all.  
	ii)​Sometimes used in forecasting model  

	c)​IRP - currency values will change over time to offset differences in interest rates. - Only holds over short period 
	d)​Equity returns - Negatively correlated to currency appreciation. 
	i)​Some investments hedge currency risk - Often used with foreign fixed income investments, but less often with growth assets like equities or real estate 


	23.​Modeling returns for hedge fund investments and other alternative assets.  
	a)​For hedge fund investments are simply variations on investing in basic asset classes  
	i)​I.e. Return estimates would correlate to the forecasts for the relevant asset classes. 

	b)​“Market neutral” or “Absolute return” strategies—try to create return uncorrelated with any market 
	i)​might rely more heavily on the investment adviser/asset manager assumption\ 
	ii)​may lack strong analytical or empirical support - actuaries might want to use more the more conservative assumptions  

	c)​Size of the alternative investment vs. entire portfolio may make extensive analysis unnecessary.  
	d)​Considerations when attempting to classify an alternative and set an appropriate return expectation: 
	i)​What the underlying holdings within the hedge fund or alternative strategy are,  
	ii)​What the specific strategy employed by the investment is,  
	iii)​Whether there is solid actual or back-test information to support a return expectation,  
	iv)​Whether the expected return been adjusted for fees, and  
	v)​Whether there is a secondary market for the investment. ​ 


	24.​Expected returns for real estate investments.  
	a)​expected return for direct real estate investments = current yield + expected growth + change in market value  
	b)​Yield = net operating income (rental income minus expenses) divided by current market value  
	c)​Expected return for REITs = current yield + anticipated growth + expected price change  

	25.​Models used to forecast private equity returns.  
	a)​Difficult due to lack of data.  
	b)​Impossible to track on daily basis - historical return information does not capture volatility 
	c)​Private equity return expectations - add an illiquidity premium to the expected return for public equities; and add, for example, 5% to the volatility estimated for public equities.  



	5. Duration and Convexity.docx
	DURATION AND CONVEXITY FOR PENSION LIABILITIES 
	1.​Duration - good approximations for small interest rate changes 
	2.​When rates are volatile – better to use duration with a convexity adjustment  
	a.​Give lower duration for rate increases (and vice versa) 

	1.​DURATION  
	a.​for every 100 bp change- liability changes by duration divided by 100 in opposite direction 
	b.​The typical pension plan has a duration of 15 
	c.​Convexity adjustment will give duration < 15  for rate increase (and vice versa) 
	d.​Duration for active members > for retirees 
	e.​Duration for normal cost > for actuarial accrued liability​ 
	2.​Macaulay Duration ​ 
	a.​A measure of a bond’s weighted average cash flows, using yield (y), the time period (t), the number of time periods (n), the annual coupon payment (C), the maturity value (M), and the purchase price (P).​​​ 
	3.​Modified Duration  
	a.​a measure of the sensitivity of a bond’s price to interest rate movements. 
	b.​first derivative of how the price of a bond changes in response to interest rate changes. 
	c.​Can relate to Macaulay Duration where Modified Duration =​ 
	4.​Effective Duration (use to price bonds with options)​ 
	a.​Approximates slope of a bond’s value as a function of interest rate movements taking the difference in the bond’s value (V) for changes in the interest rate (i) by an equal amount (x = δi) in both directions, and dividing by twice the original value times the interest rate change in each direction. 
	b.​Liability duration measured with Effective Duration, substituting liabilities (L) for the bond’s value (V). 
	c.​Effective Pension Liab. Duration = [Li-x – Li+x ]/ [(2) (Li)(x)] 


	5.​CONVEXITY  
	a.​Is the second derivative of the change in liabilities for changes in cash flows - Better estimate when rates volatile 
	b.​Estimated pension liability convexity =[Li-x  + Li+x - (2)(Li)    ]/ [(2) (Li)(x2)] 
	c.​Convexity adjustment – adjust duration by convexity times interest rate change. 

	6.​NEGATIVE CONVEXITY 
	a.​Most bond Price/yield relationship is Convex  
	b.​If relationship is concave (i.e. negative convexity)  
	c.​Most callable bonds, mortgage backed securities (MBS), and asset backed securities 
	d.​Negative convexity at low rates due to the embedded option 
	e.​Price increase less than non-callable bonds when rates decline 

	f.​Positive convexity at high interest rates (behave like non-callable bonds) 


	7.​KEY RATE DURATION 
	a.​Requires require building a yield curve 
	b.​Suitable for non-parallel yield curve shifts and interest rate changes 
	c.​Considers the sensitivity of a liability’s movement to different parts of the yield curve 
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	7. Pension Actuary's Guide to Financial Economics.docx
	PENSION ACTUARY’S GUIDE TO FINANCIAL ECONOMICS 
	I.​SUMMARY 
	1.​For actuaries to learn about financial economics’ perspective on how pension plans are designed, invested, accounted for and funded 
	2.​Not about how actuaries should practice or how pension plans should be operated 
	3.​While actuaries do not need to accept the conclusions drawn by financial economists, it is imperative for actuaries to understand the arguments and perspectives behind them 

	II.​FINANCIAL ECONOMICS 
	1.​Financial economics focus on capital markets 
	a)​Study how individual and institutions acquire, save and invest money 
	b)​Key tenet of financial economics is no-arbitrage 
	c)​Key assumption is that markets gravitate toward an arbitrage-free state 


	III.​MODERN CORPORATE FINANCE 
	1.​Firms add economic value by investments whose expected returns > cost of capital 
	2.​Since pension plan is a form of deferred compensation, an unfunded pension plan can be considered to be a form of corporate borrowing from plan participants 
	3.​Irrelevance principle (MM Proposition) 
	a)​Corporation’s market value is independent of its capital structure 
	i)​Argued that corporation is just a conduit for shareholders to deploy capital in the production of goods and services 
	ii)​Evaluation of capital decisions should be done from shareholder’s perspective 

	b)​Has 4 underlying key assumptions 
	i)​No taxes  
	ii)​No bankruptcy or other contracting costs 
	iii)​Decision makers have all the information they need 
	iv)​Manager’s investment decisions are not affected by whether capital is raised by issuing stocks or selling bonds 

	c)​MM proposition implies that capital structure changes impact shareholder value via second order effects 
	i)​Taxation 
	ii)​Information, transaction or contracting cost 
	iii)​Management operating / investment decision 

	d)​MM proposition is also applicable to pension plan 
	i)​Pension plans are only pass-through entities.  
	ii)​Pension-centric / plan-centric analysis cannot capture shareholder’s perspective 
	iii)​Plan’s capital structure has no impact on shareholder value on a first-order basis 
	iv)​But matters on second-order basis (Taxes /Agency cost / Surplus ownership) 


	4.​Agency cost (Agency theory) 
	a)​Shareholders as principals and managers acting on behalf as agents 
	b)​In reality, agents sometimes place their own interests over principals’ interests. 
	c)​The resulting principal-agent problems: 
	i)​The distinction between principal and agent can blur 
	ii)​Managers may make their job more interesting / secure at shareholders’ expense 



	IV.​PENSION FINANCE 
	1.​Pension finance: 
	a)​Central theme is adding value for shareholder 
	b)​Takes a market-oriented approach to DB pension plans 
	c)​Brings the market view into the valuation of pension plans, thus into accounting, funding, investment and benefit designs 

	2.​As implied by MM proposition, capital structure of a pension plan affects shareholder value via second order effects: 
	a)​Personal tax  
	b)​Strength of sponsors 
	c)​Existence of PBGC 
	d)​Agency costs 

	3.​Personal tax adjustment: 
	a)​Initial investor holdings:​ 

	Investor holding 
	Pension plan: 100% equity 
	Pension plan: 100% bond 
	Indirect holding via corporate pension plan 
	Equity 
	$325,000 
	$0 
	Bonds 
	$0 
	$325,000 
	Total 
	$325,000 
	$325,000 
	Investor’s direct holding 
	Equity 
	$4,675,000 
	$5,000,000 
	Bonds 
	$5,000,000 
	$4,675,000 
	Total 
	$9,675,000 
	$9,675,000 
	Investor combined holding 
	Equity 
	$5,000,000, 
	$5,000,000 
	Bonds 
	$5,000,000 
	$5,000,000 
	Total  
	$10,000,000 
	$10,000,000 
	 
	b)​Now suppose with the assumptions: 

	 
	Personal tax rates 
	Returns 
	Equity 
	15% 
	10% 
	Bonds 
	40% 
	5% 
	 
	c)​For a pension fund with 100% invested in equities:​ 

	Pension Plan: 
	100% equity 
	Investor holdings 
	Pre-tax income 
	Personal tax 
	After tax income 
	Pension plan 
	Equity 
	$325,000 
	$32,500 
	 
	 
	Bonds 
	$0 
	$0 
	 
	 
	Total 
	$325,000 
	$32,500 
	$(4,875) 
	$27,625 
	Direct holding 
	Equity 
	$4,675,000 
	$467,500 
	$(70,125) 
	$397,375 
	Bonds 
	$5,000,000 
	$250,000 
	$(100,000) 
	$150,000 
	Total 
	$9,675,000 
	 
	 
	$547,375 
	Grand total 
	Grand total 
	$10,000,000 
	 
	 
	$575,000 
	 
	d)​For a pension fund with 100% invested with bonds​ 

	Pension Plan: 
	100% bonds 
	Investor holdings 
	Pre-tax income 
	Personal tax 
	After tax income 
	Pension plan 
	Equity 
	$0 
	$0 
	 
	 
	Bonds 
	$325,000 
	$16,250 
	 
	 
	Total 
	$325,000 
	$16,250 
	$(2,437) 
	$13,812 
	Direct holding 
	Equity 
	$5,000,000 
	$500,000 
	$(75,000) 
	$425,000 
	Bonds 
	$4,675,000 
	$233,750 
	$(93,500) 
	$140,000 
	Total 
	$9,675,000 
	 
	 
	$565,250 
	Grand Total 
	Grand total 
	$10,000,000 
	 
	 
	$579,062 
	 
	e)​Clearly, moving pension assets to bonds increased the investor’s after tax income. 
	i)​Note: the $4,062 loss from equity investment is on annual basis (After all levels of taxation, risk free year after year) 

	f)​The ability to increase income without increasing risks point is arbitrage opportunity 
	g)​In addition, the irrelevance of equity returns and the proportionality of bond returns verify that the arbitrage is indeed free of market risk 
	i)​Equity return assumption does not impact after-tax income 
	ii)​Arbitrage is proportional to: 

	h)​This real arbitrage opportunity is the reason why shareholders value is being destroyed by pension plans equity investment 
	i)​The debt interest tax shield is defined as after tax savings from debt financing  
	i)​Its impact is enhanced by the fact that the equity leverage has higher payoff within the company than the pension plan 
	ii)​One reason is asymmetrical payoff of surplus 
	iii)​Moreover, shareholders invest in a company to benefit from their core competencies, not the company’s skills at managing equity investment 



	V.​PENSION FINANCE CHALLENGED 
	1.​Common criticisms and practical difficulties of pension finance model: 
	a)​Transparency assumption 
	i)​Assume shareholders can always see the plans’ assets and liabilities 
	ii)​Refute: FAS87 does not let shareholders see through opaque pension accounting. 

	b)​Corporate valuation assumption 
	i)​Assume shareholders can value corporations economically by reference to capital markets 
	ii)​Refute: under FAS87, pension earnings are assigned the same multiple as the operating company 

	c)​Risk assumption:  
	i)​Assume rational investor will adjust their own portfolio to their desired risk level 
	ii)​Refute: Shareholders do not always include value-adding transactions (e.g. shifting pension assets to bonds) in their valuation unless they believe other market participants perceive that value has been added 

	d)​Default assumption 
	i)​Assume promised benefits will be paid by the plan sponsors 
	ii)​Refute: With PBGC, the world of pension finance is more complicated 



	VI.​PENSION LIABILITIES 
	1.​Pension actuary is charged with calculation of a pension plan’s liabilities: 
	a)​Market liabilities 
	i)​A measure of value determined as the market value of a reference portfolio composed of traded securities.   
	ii)​The reference portfolio matches the benefit stream in amount, timing and probability of payment 
	iii)​Akin to ABO  
	iv)​Market value of a cash flow = market liabilities of a cash flow 

	b)​Solvency liabilities 
	i)​A measure of value determined as the market value of a defeasance portfolio composed of risk-free traded securities (E.g. US Treasuries).  
	ii)​The defeasance portfolio matches the deterministic benefit stream in amounts and timing, but unlike the reference portfolio, payment is certain 
	iii)​PBGC vested liabilities or ABO discounted at a risk-less rate 

	c)​Budget liabilities 
	i)​Traditional actuarial accrued liabilities for budgeting cash contribution over a period of years 


	2.​Financial economics says identical cash flow has identical market values.  
	a)​Otherwise, arbitrage opportunity exists to exchange the higher priced cash flow for an identical cash flow at a lower price 
	b)​For nonqualified plan: 
	i)​If the pension payments and debt repayments are equally credit worthy,  

	c)​For qualified plan: 
	i)​If the pension payments and debt payments are equally creditworthy, the source (qualified plan / operating assets) of the payment is irrelevant.   
	ii)​Therefore, pension finance suggests the market liabilities of a pension plan be determined by analyzing how the financial markets price similar cash flow 
	iii)​Important to note: the determination of a market liabilities is not based on the expected investment return of asset held in trust 
	iv)​The assets collateralize the debt (assets determine credit risk of the payments) 


	3.​However, in reality, pension payments are not exactly identical to debt instruments 
	a)​Actual pension cash flows are rarely neat and orderly. 
	b)​Pension payments duration can extend beyond the liquid debt market. 
	c)​Pension payments also have contingencies as to timing and amount 

	4.​Default risk accounts for the difference between market liabilities and solvency liabilities 
	a)​Solvency liabilities assumed payments will be made  

	5.​Discount rate accounts for the major difference between market liabilities and budget liabilities 
	a)​Discount rate, used for budget liabilities, is based on the long-term expected return on the pension assets held in trust 
	b)​This rate is usually higher than a bond rate since most plans carry equities 


	VII.​PENSION LIABILITY 
	1.​Budget liabilities are not market liabilities. 
	2.​Market liabilities = traditional accrued liabilities + associated risk charge the plan sponsor carries with its investments 
	3.​Budget liabilities can be viewed as a funding target 
	a)​When the funding target is set below (above) the market liabilities, plan sponsor effectively borrow from (loan to) employees 
	b)​Given borrowing from employees is a source of capital, setting funding target is therefore a corporate finance decision 

	4.​The challenge for pension actuary is to educate sponsors on how to interpret the different pension liabilities 

	VIII.​PENSION ACCOUNTING 
	1.​The most straight forward pension accounting would measure 
	a)​Liabilities and assets at fair market value each period on balance sheet 
	b)​Pension expense = net difference between balance sheet item 
	i)​Can be subdivided into 3 components: 


	2.​Users of financial statements would like to track: 
	a)​Operating expense against operating income  
	b)​Non-operating expense against non-operating income 

	3.​However, FAS87 fails to deliver what users are looking for in financial statements: 
	i)​Pension assets and liabilities are not measured at fair value 
	ii)​Pension assets and liabilities often do not appear on the balance sheet at all 
	iii)​Pension expense presented as a single item rather than detailing its components into operating / financing charge or charges to other income 
	iv)​Changes in liabilities and assets are smoothed 
	v)​Liabilities is measured with reference to future salaries 

	4.​FAS87 distorts EPS / share prices, affect market cap. and executive compensation 

	IX.​PENSION FUNDING 
	1.​Without PBGC, economic theory states: 
	a)​For shareholders: 
	i)​View unfunded pension obligations as any other corporate debt 
	ii)​This employer-specific risk is diversifiable 

	b)​For employees: 
	i)​This employer-specific risk is non-diversifiable 
	ii)​Concentrated risk as EE already exposed to fortunes of ER as EE  
	iii)​Hence, employees would charge employer at a higher rate of interest 


	2.​Without PBGC, an efficient contract requires full funding: 
	a)​For shareholders: 
	i)​Benefit from tax arbitrage 

	b)​For employee: 
	i)​Should be much more confident in the pension plan and place more value on it 


	3.​However, with PBGC: 
	a)​PBGC encourages financially weak plan sponsors to offload debt onto financially strong sponsors 
	i)​Advantageous for weak sponsors to make unfunded pension promises because the cost for making these promises is smaller than the value of the participants received 

	b)​This moral hazard can cause a cost spiral and destroy the private pension system 


	X.​PENSION INVESTMENT 
	1.​For financial economics, pension investing is: 
	a)​Independent of equity risk premium 
	i)​Taking risk in an attempt to pursue higher returns comes at the cost of increased potential for underperformance 

	b)​Depends on the answer to the question: where in the corporation capital structure should risk be taken? 
	i)​Given the current tax structure, it is more tax efficient to take equity risk (beta) outside of the tax-sheltered pension plan 


	2.​Pension investing involves other risks whose associated returns are not tax-related 
	a)​Interest rate risks (duration mismatch)  
	i)​3 major sources of interest rate sensitivity of corporation: 
	ii)​Can be managed by shortening the duration of its outstanding corporate debt / lengthening the duration of its assets 

	b)​Credit risk (default risk) 
	i)​Bonds are more heavily taxed than equities 
	ii)​Consequently, tax considerations would suggest taking credit risk inside the pension plan while fiduciary and risk consideration may suggest otherwise 

	c)​Risk taken to generate returns in excess of benchmarks (alpha) 
	i)​No conclusion has been drawn whether pension fund, by virtues of its size, has access to lower cost or better managed investments than individual investor 



	XI.​PENSION FINANCE BASED DB 
	1.​Pension finance generally rejects attempts to add value by manipulation of funding levels and investment in equities 
	2.​However, value may be found in plan design by: 
	a)​Lowering total compensation costs via: 
	i)​More tax effective compensation or reduction in employee risk exposure 

	b)​Increasing worker productivity by 
	i)​Designing pension contract to attract, retain and motivate employees and ease their transition into retirement (i.e. workforce management)  


	3.​Reducing employee risk exposure 
	a)​DB plans often contain ancillary risk-reducing features such as disability, death benefits and various forms of annuities 
	i)​Recent trend towards lump sum payment options vs. mandatory annuity 


	4.​Workforce management 
	a)​Attraction: 
	i)​DB is losing its attraction to younger more mobile workforce 
	ii)​One solution is directing tax favors at plan designs which encourage long-term savings and lifetime payouts 

	b)​Retention: 
	i)​DB plans vesting rules protect valuable human resources for the company 
	ii)​Occasional vesting abuses and the seemingly minor cost associated with earlier vesting made room for ever tighter vesting laws and regulations 

	c)​Motivation 
	i)​Vesting rules can be used to motivate employees who lose unvested benefits when they quit or are fired 

	d)​Exit (Retirement transition) 
	i)​Examples include early retirement subsidy, Social Security supplement, window plans and phased retirement programs 


	5.​Value-oriented transparent analysis can help design more cost-effective approaches. 
	a)​Poor accounting and funding rules can often lead to value-destroying designs 
	 



	8. RET201-104-25 Use of Financial Economics in Pension Actuarial and Investment Practices
	USE OF FINANCIAL ECONOMICS IN PENSION ACTUARIAL AND INVESTMENT PRACTICE 
	DEFINITION: FINANCIAL ECONOMICS MEASUREMENTS 
	1.​Market value of plan assets​Plan liabilities and costs without salary projection 
	2.​Discount rate based on risk of cash flows (e.g., government or investment-grade corporate bonds) 

	KEY RECOMMENDATIONS BASED ON FINANCIAL ECONOMICS PRINCIPLES 
	TRADITIONAL PRACTICE VS. FINANCIAL ECONOMICS APPROACH 
	Asset valuation 
	Smoothed or market value 
	Market value only 
	 

	HISTORICAL CONTEXT 
	APPLICATION IN PRACTICE 
	1.​U.S. GAAP (Private Sector) 
	a.​FAS 87 (1985): Introduced market assets & bond discount rate (partially aligned with financial economics) 
	b.​FAS 158 (2006): Showed funded status on balance sheet 
	c.​ASU 2017-07: Separated service cost from other pension expense 
	d.​Multiemployer plans: Expense = contributions only (no liability recognition) 
	2.​IAS 19 (International Standards) 

	a.​Uses market assets & bond-based discount rate 
	b.​Immediate recognition of gains/losses (OCI) 
	c.​Still uses salary projection 
	d.​Imposes balance sheet cap linked to future minimum contributions​ 

	EMERGING ISSUES 
	WHY FINANCIAL ECONOMICS MATTERS FOR ACTUARIES 
	1.​Ongoing debate: traditional vs. financial economics practices 
	2.​financial economics integrated in some accounting rules, less in funding/investment 
	3.​Actuaries must: 
	a.​Understand both sides 
	b.​Communicate impacts to stakeholders 
	c.​Adapt to evolving standards 


	9. Credibility Education Resource.docx
	1. RET201-105-25 IFRS and US GAAP similarities and differnces.docx
	IFRS AND US GAAP SIMILARITIES AND DIFFERENCES 
	EXPENSE RECOGNITION—EMPLOYEE BENEFITS 
	 Prior service cost and amortization 
	Interest cost and expected return on assets 
	IFRS 
	 
	 

	EXPENSE RECOGNITION—GAINS/LOSSES 
	 
	 
	 
	 
	EXPENSE RECOGNITION—PRIOR SERVICE COSTS AND CREDITS 
	EXPENSE RECOGNITION—EXPECTED RETURN ON PLAN ASSETS 
	​​​​​​​​​​​​EXPENSE RECOGNITION—ATTRIBUTION OF SERVICE COST  
	 
	INCOME STATEMENT CLASSIFICATION 
	MEASUREMENT FREQUENCY 
	SUBSTANTIVE COMMITMENT TO PROVIDE PENSION OR OTHER POST-RETIREMENT BENEFITS 
	DB VERSUS DC PLAN CLASSIFICATION 
	CURTAILMENTS 
	SETTLEMENTS 
	​​​​​ASSET CEILING 
	PLAN ASSET VALUATION 
	DISCOUNT RATES 
	ACCOUNTING FOR TERMINATION INDEMNITIES 
	​​​DEFERRED COMPENSATION ARRANGEMENTS— EMPLOYMENT BENEFITS 
	ACCOUNTING FOR TAXES 

	2. RET201-107-25 Introduction IRFS1 - IFRIC 14 (2).docx
	 
	IFRIC INTERPRETATION 14 IAS 19—THE LIMIT ON A DEFINED BENEFIT ASSET, MINIMUM FUNDING REQUIREMENTS AND THEIR INTERACTION 
	 
	I.​ISSUES COVERED 
	1.​when refunds or reductions in future contributions should be regarded as available (as per definition of the asset ceiling)  
	2.​how a minimum funding requirement might affect the availability of reductions in future contributions 
	3.​when a minimum funding requirement might give rise to a liability. 

	II.​CONSENSUS ON AVAILABILITY OF A REFUND OR REDUCTION IN FUTURE CONTRIBUTIONS 
	1.​Determine the availability of a refund / reduction in future contributions as per plan terms, conditions and statutory requirements 
	2.​Refund / reduction in future contributions (i.e. Economic benefit) is available if entity can realize it at some point during plan life or when liabilities are settled 
	3.​The economic benefit available not dependent on how entity intends to use the surplus  
	a)​Do not recognize economic benefits from a combination of refunds and reductions in future contributions based on assumptions that are mutually exclusive. 

	4.​Disclose information about the key sources of estimation uncertainty at end of the reporting period that carries significant risk of material adjustment to net asset or liability recognized in financial statement  
	a)​E.g. disclose restrictions on current realisability of the surplus or basis for setting the amount of economic benefit available 


	III.​THE ECONOMIC BENEFIT AVAILABLE AS A REFUND  
	1.​The right to a refund 
	a)​A refund is available only if entity has an unconditional right to a refund 
	i)​during plan life without assuming liabilities must be settled in order to obtain the refund 
	ii)​assuming gradual settlement of liabilities over time until all members have left the plan 
	iii)​assuming full settlement in a single event (full wind-up). 

	b)​An unconditional right to a refund can exist regardless of funding level at end of reporting period 
	c)​If right to refund of surplus depends on occurrence / non-occurrence of uncertain future events not wholly within its control 
	i)​Do not recognize as asset – no unconditional right  


	2.​Measurement of the economic benefit 
	a)​Economic benefit available = Surplus at end of reporting period that entity has a right to receive as a refund less associated costs  
	b)​For plan wind up - include the costs of settling liabilities and making refund  
	c)​If refund = full / proportion of surplus (i.e. not fixed amount) – do not adjust for time value of money (if realizable only in future)​​ 


	IV.​THE ECONOMIC BENEFIT AVAILABLE AS A CONTRIBUTION REDUCTION 
	1.​If no minimum funding contribution requirement, economic benefit = future service cost for each period over the shorter of expected plan life and entity life  
	2.​Determine future service costs using assumptions consistent with those for obligation and with situation at end of reporting period  
	a)​I.e. Assume no change to benefits formula unless plan amended; with stable workforce unless workforce reduction  


	V.​EFFECT OF MINIMUM FUNDING REQUIREMENT ON ECONOMIC BENEFIT AVAILABLE AS A REDUCTION IN FUTURE CONTRIBUTIONS 
	1.​Analyse any minimum funding requirement (into contributions required to cover) 
	a)​existing shortfall for past service on minimum funding basis  
	b)​future service 

	2.​Contributions to cover 1(a) no impact on future contributions for future service 
	3.​With minimum funding requirement for contributions relating to future service, economic benefit available as a reduction in future contributions  
	a)​amount already paid to reduce future minimum funding requirement contributions for future service (i.e. prepayment), plus 
	b)​estimated future service cost in each period; less 
	c)​estimated minimum funding contributions required for future service in those periods (if no prepayment made – see a)) 

	4.​Estimate future minimum funding contributions for future service; considering existing surplus determined on minimum funding basis but excluding prepayment 
	a)​Assumptions must be consistent with minimum funding basis / those used to determine obligation; and situation at end of reporting period 
	b)​Estimate should include expected changes from paying minimum contributions when due 
	i)​But not the effect of expected changes (minimum funding basis) that are not substantively enacted or contractually agreed at end of reporting period 


	5.​If future minimum funding contributions for future service > future IAS 19 service cost in any given period, that excess reduces economic benefit available as a reduction in future contributions 

	VI.​WHEN A MINIMUM FUNDING REQUIREMENT MAY GIVE RISE TO A LIABILITY 
	1.​If entity is required to pay contributions to cover an existing shortfall for past service on minimum funding basis 
	a)​determine whether contributions payable will be available as a refund or reduction in future contributions after they are paid into the plan 

	2.​If contributions payable will not be available after being paid into plan, entity recognize a liability when the obligation arises 
	a)​This liability shall reduce net pension assets or increase pension liability (I.e. no gain or loss expected) ​​​​​ 


	I.​OBJECTIVE 
	1.​Ensure entity’s first IFRS financial statement is 
	a)​transparent and comparable over all periods presented 
	b)​provides suitable starting point for IFRS accounting s (IFRSs) 
	c)​Generated at a cost not exceeding benefits 


	II.​OPENING IFRS STATEMENT OF FINANCIAL POSITION 
	1.​Prepare at the date of transition to IFRS 

	III.​ACCOUNTING POLICIES 
	1.​Same accounting policies in its opening IFRS statement and throughout all periods presented in its first IFRS financial statements 
	2.​Policies must comply with each IFRS effective at the end of first IFRS reporting period 
	a)​Do not apply different versions of IFRSs effective at earlier dates 
	b)​May use new but not yet mandatory IFRS if permits early application 

	3.​Transitional provisions in other IFRSs apply to changes in accounting policies if the entity already uses IFRSs  
	a)​I.e. do not apply to a first-time adopter’s transition to IFRSs 

	4.​Opening IFRS statement of financial position includes   
	a)​recognize all assets and liabilities whose recognition is required by IFRSs; 
	b)​not recognize items as assets or liabilities if IFRSs do not permit such recognition; 
	c)​reclassify items that it recognized in accordance with previous GAAP but are a different type under IFRSs; and 
	d)​apply IFRSs in measuring all recognized assets and liabilities 

	5.​Accounting policies in opening IFRS statement of financial position may differ from those used under previous GAAP 
	a)​resulting adjustments comes from events and transactions before transition date  
	b)​recognize the adjustments directly in retained earnings at transition date 

	6.​2 categories of exceptions to opening IFRS statement of financial position must comply with each IFRS: 
	a)​prohibit retrospective application of some aspects of other IFRSs. 
	b)​grant exemptions from some requirements of other IFRSs 

	7.​Exceptions to the retrospective application of other IFRS  
	a)​Estimates under IFRSs at transition date must be consistent with estimates made for the same date under GAAP (after adjustments for difference in accounting policies), unless objective evidence points to error in estimates  
	b)​If receive information after transition date about estimates made under previous GAAP, treat receipt of that information in the same way as non-adjusting events after the reporting period  
	c)​If need to make estimates under IFRSs at transition date which were not required at that date under  GAAP  - should reflect conditions existed at transition date (e.g. estimates market prices, interest rates etc) 

	8.​Exemptions from other IFRS 
	a)​May elect to use exemptions specified in IFRS1 – not to apply these exemptions by analogy to other items 


	IV.​PRESENTATION AND DISCLOSURE 
	1.​Comparative information – first IFRS statements to include at least 3 statements of financial position, 2 statements of profit or loss and other comprehensive income, 2 separate statements of profit or loss (if presented), 2 statements of cash flows and 2 statements of changes in equity and related notes, including comparative information for all statements presented. 
	2.​Non-IFRS comparative information and historical summaries 
	3.​For those in accordance with previous GAAP,  
	a)​label the previous GAAP information prominently (i.e. not prepared under IFRS)  
	b)​disclose the nature of main adjustments that would make it comply with IFRSs. (no need to quantify those adjustments) 


	V.​EXPLANATION OF TRANSITION TO IFRS 
	1.​Explain how the transition affected reported financial position, financial performance and cash flows 
	2.​If applied IFRS in a previous period - disclose the reason it stopped applying IFRSs and reason it is readopting IFRS 
	3.​Reasons for not using IFRS 
	4.​First IFRS financial statements include 
	a)​reconciliations of its equity reported under GAAP and under IFRSs for transition date and end of the latest period financial statements was prepared under GAAP 
	b)​a reconciliation to total comprehensive income under IFRSs for the latest period in most recent annual financial statements 
	c)​disclosure if recognized or reversed any impairment losses for the first time in preparing its opening IFRS statement position 

	5.​Reconciliations should provide sufficient detail to enable users to understand the material adjustments to statement of financial position and comprehensive income 
	6.​If errors were made under GAAP, reconciliations shall distinguish the corrections from changes in accounting policies 
	7.​IAS 8’s requirements about changes in accounting policies do not apply in an entity’s first IFRS financial statements 
	8.​If change accounting policy or use of exemptions during period covered by first IFRS statement, explain changes between its first IFRS interim financial report and its first IFRS financial statements and update reconciliations  
	9.​Disclose in first IFRS statement if entity did not present financial statements for previous periods 
	10.​Designation of financial assets or financial liabilities  
	a)​Can designate a previously recognized financial asset/liability as financial asset/liability measured at fair value through profit or loss 
	b)​Disclose fair value of financial assets / liability so designated at the date of designation and their classification and carrying amount in the previous financial statements 

	11.​Use of fair value as deemed cost (for property, plant and equipment, intangible asset etc) 
	a)​Disclose for each line item in opening IFRS statement: (a) aggregate of those fair values; and (b) aggregate adjustment to the carrying amounts reported under GAAP 

	12.​Use of deemed cost for investments in subsidiaries, joint ventures and associates 
	a)​Disclose in y’s first IFRS separate financial statements: (a) aggregate deemed cost of those investments for which deemed cost is previous GAAP carrying amount / fair value; and aggregate adjustment to the carrying amounts reported under previous GAAP 

	13.​Use of deemed cost for oil and gas assets / Use of deemed cost for operations subject to regulations 
	a)​Disclose if exemptions is used and the basis of carrying amount under previous GAAP 

	14.​Use of deemed cost after severe hyperinflation - Explain in first IFRS financial statements how, and why, the entity had, and then ceased to have, a functional currency that has both of the following characteristics:  
	a)​reliable general price index is not available to all entities with transactions and balances in the currency 
	b)​exchangeability between the currency and a relatively stable foreign currency does not exist 

	15.​If presented an interim financial report for the comparable interim period of the immediately preceding financial year, the interim financial reports include 
	a)​reconciliation of its equity under previous GAAP at end of comparable interim period to under IFRS 
	b)​reconciliation to its total comprehensive income under IFRSs for that comparable interim period 
	c)​disclose any change in accounting policy and use of exemptions 
	d)​events that are material to understanding the interim statements 
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	715-10 OVERVIEW  
	715-20 DISCLOSURE FOR SINGLE EMPLOYER DB POST-RETIREMENT BENEFIT PLANS 
	1.​Benefit Obligation Reconciliation (PBO for pension; APBO for post-retirement benefit) 
	2.​Plan asset fair value Reconciliation 
	3.​Funded status & amounts recognized (assets, current / non-current liability) 
	4.​Satisfy following disclosure objectives 
	5.​How asset allocation decisions are made – narrative description 
	6.​Asset classes – based on nature and risks of assets 
	7.​Asset valuation inputs and techniques – narrative description of expected return of asset determination 
	8.​Significant risk concentrations 

	9.​ABO 
	10.​Expected benefit outlay for next 5 years + aggregate est. benefit outlay from yr 6-10 
	11.​Expected contribution income for next 5 years 
	12.​Net benefit cost recognized (breakdown by component) 
	13.​Amounts recognized in OCI (Separately net gain and loss / net prior service cost / credit) 
	14.​Unrecognized amounts in AOCI (separately net gain and loss, net prior svc cost/credit, net transitional assets / obligations  
	15.​Discount rate, Salary scale and expected return of asset (on weighted average basis) 
	16.​Assumed health care cost trend rate + Sensitivity analysis (+/- 1%) 
	17.​Employer (and related party) securities in plan 
	18.​Any alternative methods / substantial commitment / special termination benefit  
	19.​Expected AOCI amounts to be recognized next year (by component) 
	20.​Any assets to be returned to employer in coming year 
	21.​Aggregate above if employer has multiple plans (unless info more useful if separate out) 
	22.​May aggregate plan surplus with deficit (over ABO) 
	23.​May aggregate with overseas plans (unless foreign plan significant or use different assumptions) ​​​​​​ 

	1.​Benefit obligation, assets fair value, funded status, & amounts recognized (assets, current / non-current liability) 
	2.​employer / employee contribution and benefit paid 
	3.​Satisfy following disclosure objectives 
	4.​How asset allocation decisions are made – narrative description 
	5.​Asset classes – based on nature and risks of assets 
	6.​Asset valuation inputs and techniques – narrative description of expected return of asset determination 
	7.​Significant risk concentrations 

	8.​ABO and net periodic benefit cost recognized 
	9.​Expected benefit outlay for next 5 years + aggregate est. benefit outlay from yr 6-10 
	10.​Est. contribution for next year 
	11.​Unrecognized amounts in AOCI (separately net gain and loss, net prior service cost / credit, net transition assets / obligations) 
	12.​Expected AOCI amount to be recognized in coming year (by component) 
	13.​Discount rate, Salary scale and expected return of asset (on weighted average basis) 
	14.​Assumed health care cost trend rate (and pattern) 
	15.​Employer (and related party) securities in plan 
	16.​Any assets to be returned to employer in coming year 
	17.​Nature and effect of no routine events 
	1.​Net benefit cost recognized (by each component) 
	2.​Expected and actual contribution. and any difference  

	715-30 PENSION 
	1.​Apply to all DB, including cash balance plans, termination indemnities 
	2.​Not applicable to  
	a.​Life insurance benefit not from a pension plan;  
	b.​Health benefits from pension plan 
	c.​employer withdrawal from MEP 

	3.​Components of net periodic pension cost 
	a.​Service cost 
	b.​Interest cost 
	c.​Prior service cost/credit  
	d.​Acceptable to use consistently alternative faster amortization method) 
	e.​Immediate OCI recognition (but not in net periodic pension cost) 

	f.​gain and loss amortization  
	g.​Include asset gain and loss; and net gain and loss amort. in AOCI (for net periodic pension cost) 
	h.​Min. amortization amount = from 10% corridor amortization (if larger than amounts from alternative methods) 
	i.​Alternative methods acceptable (including immediate recognition in net periodic pension cost) if applied consistently over time and all gain and loss  


	4.​Obligation Measurements 
	a.​ABO (w/o salary increase) - Future service years only determine  
	b.​Eligibility for enhanced benefits at future date 
	c.​Early retirement / Death / Disability benefits 

	d.​Include substantive and contractual commitment 
	5.​Attribution 
	a.​If similar benefits for all svc years - Benefit-years-of-service approach (Flat benefit plan –  unit credit cost method; Final / Career plan – PUC / Service prorate unit credit) 
	b.​If not & benefits includable in vested benefits (e.g. enhanced early retirement benefits) – use ratio of completed services year to number of years that will be needed 
	c.​If not & benefits not includable in vested benefits (e.g. death / disability) – use ratio of completed svc years to total projected svc years 


	6.​Assumptions  
	a.​Use explicit approach (best estimate for each assumption; assume plan will continue) 
	b.​Discount rate – consider info embedded in the current prices of settlement suitable annuity contracts  
	c.​expected return of asset – consider fund return and expected reinvestment return rate 
	d.​Also consider cash flow timing and amount (but not expected return on future years' contribution) 


	7.​Asset Measurement 
	a.​Use market-related asset value (for expected return and asset gain and loss) 
	b.​Fair value (net of frictional costs) 
	c.​Assets used in plan operations – measured at cost less accumulated depreciation / amortization 

	d.​Annuity and Other Contracts 
	i.​Benefits covered by annuity contracts (by non-captive insurers) 
	ii.​Use purchasing cost of annuity contracts, less participation rights if applicable 
	iii.​Annuity contracts not part of plan assets (except participation rights if applicable) 
	iv.​Other contracts with insurer are investments measured at fair value 
	v.​If sponsor still retains most risk, then contract not deemed as annuity contract 


	8.​Timing of measurement – Fiscal year end except if sponsor is  
	a.​Subsidiary; with different fiscal period from parent 
	b.​Investee, (account with equity method) and has different fiscal period from investor  
	c.​If re-measured mid-way, reflect revised funded status in next interim report 

	9.​Employer with multiple plans – determination on plan basis 
	10.​Multiple Employer Plan – treat as single employer if no collective bargaining agreements 
	11.​Cash Balance Plans – use traditional unit credit cost attribution 
	12.​Excess pension assets transfers to Retiree Health Care Benefit Account recognized as negative contribution 
	1.​No established proper sequence of events to follow with simultaneous settlement and curtailment 
	2.​Plan ongoing but future benefits cut – curtailment 
	3.​Plan ongoing but buy non participating annuity contracts for vested benefits – Settlement 
	4.​Plan termination w/o successor plan – Both settlement and curtailment occurs 
	5.​Settlement gain and loss 
	a.​Max. recognized in earnings  
	b.​All PBO settled = Remaining unrecognized. Net gain and loss + transitional asset in AOCI 
	c.​Portion settled = pro-rata recognition and % of PBO reduction 

	d.​Recognition in earrings - Required if settlement cost for year > service cost + interest cost 
	6.​Settlement cost 
	a.​Cash settlement – cash paid to employee 
	b.​Annuity contracts  
	c.​Non-Par - contract cost / Par contracts – contract cost less participating rights 
	d.​Exclude from settlement account if purchased from an employer controlled entity 
	e.​Not deemed settlement if employer still retain most risks 
	f.​If subsequent insurer insolvency & employer pick up tab – Recognize loss (when deficiency is assumed ) if gain was recognized at original settlement 
	g.​If loss > gain on original settlement – account as plan amendment or initiation 


	1.​Recognize when curtailment is probable and effects reasonably estimated 
	2.​Prior service cost in AOCI – Loss (service years no longer be rendered under curtailment) 
	3.​PBO – excludes associated increase to termination benefits 
	4.​Curtailment gain (> net loss in AOCI); Loss otherwise  
	5.​Treat transitional asset in AOCI as net gain + combine with net gain and loss  
	1.​Not applicable to  
	a.​Pension / Disability benefits 
	b.​Life insurance / Disability income benefits through pension plan 

	2.​Aggregate funded status of all overfunded plans – Asset; likewise for liability 
	3.​Expected post-retirement benefit obligations = expected future benefits less expected future costs 
	4.​Accumulated postretirement benefit obligations = APV of all future benefits accrued at service at valuation date (assume plan ongoing and all assumptions fulfilled) 
	 
	Net Periodic postretirement Benefit Costs 
	 
	1.​Recognize at amendment adoption date (if communicated to plan members within reasonable time frame) 
	2.​Recognize in OCI; subsequent amortize in net periodic cost (over remaining years to full eligibility for active members; life expectancy for inactive members) 
	3.​Permit more rapid alternative amortization (in AOCI) if consistently applied 
	1.​Generally recognized in OCI as they arise 
	2.​employer retrospective forgave past or current cost sharing provisions - immediate gain and loss recognition 
	3.​Asset gain and loss – changes in market-related value + difference between FV and MRV (Not need to amortize the latter - changes not yet reflected in MRV) 
	4.​Min. 10% corridor amortization – permit accelerate if Amortization amount > 10% corridor & Consistently applied over time and both gains and losses 
	1.​Prospective adjust amortization to recognize:  
	a.​Negative plan amendment (decrease PBO);  
	b.​Constraint on immediate gain and loss recognition (re Amortization > Min. 10% amount); 
	c.​Settlement; Curtailment  
	d.​Constraint on delayed amortization of transitional obligations 
	2.​Accelerate amortization if cumulative benefit payments after transition > benefit cost 


	MEASUREMENT OF COST AND OBLIGATIONS 
	1.​Unlike Pension, Accumulated postretirement benefit obligation includes salary progression 
	2.​Disability benefits include only expected benefits to be paid during the period following the otherwise full eligibility date  
	3.​Substantive Plan  - Is the written plan text except when employer has 
	a.​Past practice of maintaining a consistent level of cost sharing with retirees 
	b.​Ability (and communicated) to have a different cost sharing provisions at specified time or under certain conditions (which members are willing to take or does not require members approval – not collective bargained plan) 
	c.​Plans promising benefits in kind (e.g. health care benefits in lieu of defined dollars) – treat as a plan with automatic benefits increase 

	4.​Attribution 
	a.​Usual approach: Benefit –years-of-service approach (equal attribution) except for front-loaded plans 
	b.​Attribution ends at full eligibility date 

	5.​Assumptions   
	a.​Explicit - best individual assumption under same expected future economic conditions; assuming plan ongoing  
	6.​Main assumptions:  
	a.​Discount rate; Participation rates for contributory plans; Retirement age; Pay progression; Payment probability (e.g. turnover, dependency status, mortality); expected return of asset; market-related asset value 
	b.​Similar to pension in type but not sensitivity (e.g. Non-pension benefits more sensitive to retirement age and retirement scale) 

	7.​Discount Rate - consider high quality fixed income investments  
	a.​expected return of asset – consider income tax (lack of tax-free funding vehicle – unlike pension) 
	b.​Future Compensation Level – Obligation reflects pay scale (unlike pension) 

	8.​Unique Assumptions 
	a.​Assumed net incurred claim cost by age (best estimate of expected employer cost) 
	b.​ = Assumed per capita claims cost at each age; less Medicare / other health care providers coverage; less cost sharing; less administrative costs if significant 
	c.​Determines amount and timing of gross eligible charges (also consider plan demographics) 
	d.​If retiree benefit is payment of insurance premiums (vs. claims), project cost of future premiums in benefit obligation 
	e.​Do not project net incurred claim costs with unadjusted assumed health care trend rates (should not assume changes in cost-sharing structures at those rates) 

	9.​Health Care Costs Trend Rate 
	a.​Expected changes in cost due to non-demographic factors (health care inflation; health care utilization; technology advances; plan members health status change) 
	b.​Do not anticipate future changes in govt covered medical costs 


	10.​Measurement of Plan Assets 
	a.​FV less brokerage commission; less cost to sell if significant 
	b.​Plan assets used in operation – cost less accumulated depreciation/amortization 

	c.​Insurance Contracts 
	d.​Assets from non-captive insurers. - For captive insurers, only count segregated and restricted payment investment contracts  (as debt security) 
	e.​Exclude from accumulated postretirement benefit obligation 
	f.​Participating rights at fair value . Otherwise, amortized cost (max. at net realizable net value)​​​​​ 

	11.​Measurement Timing – as of fiscal year end unless 
	a.​Sponsor is subsidiary, consolidated at different date from parent 
	b.​Sponsor is investee (account by equity method) with different fiscal year end 

	c.​employer with 2 or more plans 
	d.​Measure for each plan separately 
	e.​Only aggregate unfunded plans if provide different benefits to same plan members 
	f.​Do not aggregate funded plans (plans with assets) 

	12.​Multiple-employer plans – Not MEP if for risk / asset pooling purpose (Unrelated employers contribute to some post-retirement benefits plans) 
	13.​Medicare prescription drug, improvement and modernization act 
	a.​Only account for when the law is changed. Also need to consider the 2 new features under Modernization Act 
	b.​Subsidy based on 28% of individual annual prescription costs between $250 to $5,000 (s.t. indexation and allowable retiree costs provisions) 
	c.​Opportunity for retiree to obtain Medicare prescription drug benefit 

	d.​Per capita claim cost must account for impact from Medicare Part D: 
	e.​Part D enrollment of current / future beneficiaries 
	14.​The Act's impact on cost trends and consumer behavior 

	a.​Subsidy lower service costs 
	b.​Non-actuarial equivalent plan amended to provide actuarial equivalent benefit (after Act's enactment)  
	c.​Combine impact from change in drug coverage and other subsidies – Prior service cost if increase accumulated obligation 

	d.​Act. Equivalent plan amended to reduce drug coverage; reduced coverage not actuarially equivalent – 
	e.​Any gain previously recognized re subsidy is not affected 
	f.​Combined net effect – still a prior service cost /credit 

	g.​If subsidy significant – remeasure when actuarial equivalency is determined 
	h.​No retroactive adjustment of prior financial statement 

	15.​Settlements 
	a.​Requires re-measure of accumulated Max. gain and loss recognition = net gain and loss + transitional assets in AOCI  
	b.​Settlement gain reduce transitional obligation first, then recognize in income 
	c.​Settlement cost  
	d.​Cash settlement  – Cash paid to plan members  
	e.​Non Par insurance contracts – contract cost (for non par, contract cost less par rights) 

	f.​If settlement cost does not exceeds (service cost + interest cost) – may skip settlement, as long as policy consistently applied 

	16.​Curtailment 
	a.​Obligation excludes special termination benefits 
	b.​Curtailment gain and loss reduce any gain and loss in AOCI 
	c.​Related prior service cost + remaining transitional obligation in AOCI is a loss  
	d.​Transitional assets in AOCI is a gain to be combined with net gain and loss  
	17.​Recognition Timing 
	a.​Loss – curtailment probable and net effect reasonably estimable 
	b.​Gain – when affected employee terminate / adoption of suspension or amendment 


	c.​Plan settlement with adoption of a new plan with similar benefits 
	d.​No recognition in income of prior service cost​​​​​​ 

	18.​Split-dollar life insurance arrangements 
	a.​Premise: if the employer has stated / implied commitment to provide employee loans for post-retirement premium payment. Otherwise, presumed employer will provide loans if employer had in the past or is currently promising to do so 
	b.​employer provide insurance policy during employee retirement – account for policy cost 
	c.​employer provide death benefits – account for APV of death benefit as of expected retirement date 

	d.​Subsequent substantial change in arrangement – new or adjust previous liability 
	e.​Asset - Measure based on nature and substance of collateral assignment split dollar life insurance arrangements 

	19.​Disclosure 
	a.​1st time subsidy is reflected in accumulated postretirement benefit obligation, also disclose 
	b.​Past-service subsidy related reduction in obligation  
	c.​Effect of subsidy on measurement of net periodic postretirement cost 

	d.​Disclose separately gross benefit payments including prescription drug benefits and gross subsidy receipt (received and expected) 
	e.​Unless plan benefits are determined to be actuarial equivalent, disclose 
	f.​Existence of Medicare Prescription Drug, Improvement and Modernization Act 
	g.​Obligation and cost do not reflect associated subsidy 
	 



	715-70 DC RETIREMENT BENEFIT PLANS 
	Obligation fully satisfied with contributions made 
	Plan has both DB and DC characteristics – account as DB if it is to provide a defined benefit (e.g. some target benefit plans) 
	If plans calls for contributions for periods after employee left/retire, accrue the estimated cost during employee service period 
	Separate disclosure from DB plans  

	715-80 MULTIEMPLOYER RETIREMENT BENEFIT PLANS 
	1.​Not multiple-employer plans which are mainly for pooling purposes 
	2.​Employee can lose accumulated benefits if employer (former and current) withdraws from multiemployer plans 
	3.​Required contribution (cash or non-cash) recognized as benefit cost (unpaid contribution as liability) 
	4.​Need to account for (if probable and reasonably possible) 
	5.​If obligation arise from employer withdrawal from plan  
	6.​Increase in contribution as catch up (maintain same benefit level) 

	7.​Disclosure  
	a.​Can aggregate contributions 
	b.​Describe nature and impact for Business combination/divestiture; Change in contractual employer rate; Change in the number of employee covered during each year 
	c.​Total contribution made to all plans not individual significant; and total contribution to all plans 
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	CORPORATE PENSION RISK MANAGEMENT AND CORPORATE FINANCE 
	I.​ENTERPRISE-WIDE DECISION FRAMEWORK 
	II.​PRINCIPLES FROM FINANCIAL ECONOMICS 
	1.​Both company and DB plan views are important.  
	2.​Pension liability should be assessed economically.  
	a)​Adjust PBO to reflect true economic liability 
	i)​Update mortality and mortality improvement assumptions if accounting mortality assumptions are inadequate.  
	ii)​Lower discount rate assumptions. For termination analysis, the rate should reflect annuity purchase rates.  
	iii)​Reflect value of embedded options (e.g. adjustable cash balance crediting rate, or interest rate used for lump-sum option) 
	iv)​Reflect value of contingent liabilities based on funded status (e.g. PBGC premiums or taxes on pension surpluses) 


	3.​Pension accounting should be transparent to decision-makers.  
	a)​Makes apparent risk of the asset / liability mismatch​​​​​ 

	4.​Pension deficits are corporate debts.  
	a)​As plan size increase relative to operating business / market capitalization, corporation becomes more leveraged - pension risk management becomes more important 

	5.​Pension surpluses and pension deficits have asymmetric impacts on corporations  
	a)​Company access to pension surplus is limited  

	6.​Pension plan risks should be allocated and managed efficiently.  

	III.​PENSION PLANS IMPACT ON COMPANY 
	1.​Examples of corporate decisions impacted by pension plan 
	a)​Raise equity or debt capital?  
	b)​Issue fixed-rate debt or floating-rate debt?  (affected by plan interest rate risk) 
	c)​Go ahead with a particular corporate project? WACC changes if pension plans are taken into account.  


	IV.​HOLISTIC CORPORATE BALANCE SHEET AND CORPORATE LEVERAGE 
	1.​Key purpose of holistic balance sheet - Consolidates the asset and liability information for determining financial ratios commonly used for corporate leverage 
	2.​Holistic balance sheet is an economic balance sheet (See above for adjustments on PBO) 
	3.​Shortcomings from including net pension obligation only in balance sheet 
	a)​Does not reflect the risk of pension plan investments  
	b)​Does not adequately account for the size of the pension plan relative to the operating part of the business.  

	4.​Corporate leverage is reduced if pension assets and liabilities removed from balance sheet (e.g. buyout, effective hedging) 
	a)​Unlike buyout, hedges are subject to tracking errors – should not be completely removed from the holistic balance sheet  

	5.​Financially distressed firms may put value of pension insurance as balance sheet asset​​​​​ 
	6.​Holistic Balance Sheet—Pension Plan Perspective 
	a)​Foundation for evaluating whether pension program is sustainable for the long term 
	b)​considers all the resources (assets) available for the pension plans to pay the benefits e.g. sponsor future cash flow 
	c)​Economic Asset = Pension asset + Sponsor support (ability and willingness to fund plan) + Pension protection schemes 
	d)​Economic Liability = Pension liability valued on market-consistent basis (including conditional, unconditional and discretionary benefits, as possible benefit reduction) + risk margin (best estimate of additional costs if obligation is transferred to an insurer) 


	V.​RATING AGENCY ADJUSTMENTS (ADJUST FINANCIAL STATEMENTS FOR DB PENSION PLAN) 
	1.​Moody’s Adjustment 
	a)​On income statement 
	i)​Only service cost is included in the pre-tax income 
	ii)​The entire pension costs related to smoothing is removed. 
	iii)​If underfunded; an implied interest equal to the underfunded pension debt multiplied by the marginal borrowing rate is subtracted from the pre-tax income. 

	b)​Cash flow statement: any contribution in excess of service cost is reclassified to financing activities. 

	2.​Standard & Poor’s methodology core earnings - Meant to capture earnings related to a company’s core business 
	a)​Only service costs and the portion of the interest cost that was not covered by the actual return on assets are charged against core earnings 
	b)​Remove all smoothing and actuarial gains and losses from core earnings 

	3.​Weighted Average Cost of Capital  
	4.​Hurdle rate for evaluating projects - Projects only undertaken if expected returns exceed  WACC 
	a)​If pension plan not taken into account, the WACC will be overestimated 


	VI.​APPROACHES TO RISK BUDGETING 
	1.​Followings can determine, for a given risk budget, how much risk can be taken in the plan; and conversely, for a given level of pension risk, how much shareholder capital should be allocated to pension plans 
	2.​Value-at-Risk Approach 
	a)​Given a time horizon and a probability p, VaR is the threshold loss level so that the probability that losses over this time horizon will exceed this threshold level is p 
	b)​E.g. if fully funded at year start, VaR is determined to be $40 million at the 1% level, there is a 1% chance that deficit will exceed $40 million at year end  

	3.​Conditional tail expectation (CTE) 
	a)​Expected loss given an event outside the probability level has occurred 
	b)​If the TVaR is $60 million at the 1 percent level, this means that when a 1 percent event occurs, the average pension deficit is $60 million. 

	4.​Ruin probability 
	a)​If a corporation cannot survive a pension deficit in excess of $X, one can calculate the amount of capital needed so that the probability that over a one-year time horizon the pension deficit will be in excess of $X is less than p.  

	5.​Funded ratio - Low funded ratio can be substituted for the ruin probability 
	a)​One can calculate the amount of capital needed so that the probability that over a one-year time horizon the funded ratio will be below X percent is p.  

	6.​Traditional Sensitivity Analysis 
	a)​usually reflects realistic accounting and funding rules with multi year forecast 
	b)​Although modeling not based on a market-consistent valuation, it can forecast the financial metrics most relevant to the company – can then formulate pension strategies to keep these financial metrics within a certain range/volatility level 

	7.​Maintaining the Same Equity and Debt Beta 
	a)​Estimate equity capital needed to maintain same equity beta based on CAPM 
	b)​Corporation’s beta is a measure of volatility and risk. Changing a plan's risk profile changes the company's equity beta. 


	VII.​EVALUATION OF EMPIRICAL EVIDENCE 
	1.​Impact of Pension Plans on Stock Price, Credit Spread and Rating 
	a)​Plan size and funded status impact stock prices the most, while reducing a company’s WACC may outweigh the cost of funding or terminating pensions. 
	b)​To mitigate the effects of pension size on stock prices, a company may  
	i)​fund the pension (replaces a more volatile form of debt with a less volatile form) 
	ii)​changing or terminating the plan 
	iii)​accelerating lump-sum payments,  

	c)​Market reflects economics of the plan to some extent, but not 100% vice versa due to non-transparent pension accounting and potential earning management by companies  

	2.​Impact of Pension Accounting on Stock Price 
	a)​Accounting standard can introduce long-term biases in reported pension expenses e.g. smoothing ​​ 

	3.​ Firm Behavior with Respect to PBGC 
	a)​PBGC - a moral hazard incentive for firms to underfund pensions and invest assets in risky securities  
	b)​However, financially distressed firms tend to risk-manage their plans rather than risk-shift their pension plans to the PBGC  
	i)​Possible explanation - managerial risk aversion  


	4.​Impact of Pension on Company Beta 
	a)​equity betas of firms did accurately reflect the betas of their pension assets and liabilities, which is positive for the market efficiency of capital markets. 


	VIII.​SUMMARY OF SPONSOR SURVEY 
	1.​Corporate plans continue to be managed in silos 
	a)​Though increasing awareness that a consolidated approach is better  

	2.​Shareholders identified as key stakeholders when making strategic decisions regarding  corporate pension - focus on increasing shareholder value.  
	3.​Improving operating earnings and reducing earnings volatility - measures most important to the enterprise.  
	a)​The key financial metric relevant to most enterprises was EBITDA 

	4.​From a risk management standpoint, most companies were neutral on how well they integrated pension risks within their enterprise risk management plan. 
	a)​Key pension risks:  
	i)​investment (risk of not attaining desired/target level of return);  
	ii)​governance (risk due to lack of policies); and  
	iii)​statutory and regulatory (risk due to regulatory and statutory changes).  


	5.​None of the companies surveyed consolidated corporate plans with a corporate balance sheet for strategic management. – lack of use of consolidated financial metrics  
	a)​General consensus: Pension debt is more volatile than corporate debt but not material, and corporate plan has little impact on the share price.  
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	ACCOUNTING FOR PENSION BUY-IN ARRANGEMENT 
	DEFINITION OF BUY-IN 
	BACKGROUND 
	1.​Structure of buy-in contract 
	a.​May cover some or all of existing pension obligations 
	b.​Single premium arrangement, similarly priced as for buy-out contract 
	c.​Allow conversion to buy-out contact at no extra cost 

	2.​Accounting for a Buy-In Arrangement 
	a.​Doesn’t qualify for settlement accounting (Primary responsibility still rests with the sponsor) 
	b.​It is an investment contract (plan asset at fair value)  



	DETERMINATION OF FAIR VALUE OF BUY-IN CONTRACT 
	1.​Approach #1: Measure at plan measurement date 
	a.​Initial measurement – Purchase price 
	b.​Subsequent measurement – Estimated exit price (i.e. selling contract to a 3rd party) 
	c.​Similar considerations used by insurer when pricing the contract 
	d.​Current discount rate 


	2.​Approach #2: Used stated cash surrender value as fair value proxy 
	a.​Short-coming: cash out formula may have hefty termination provision 


	ONGOING ACCOUNTING FOR PBO – ANY ADJUSTMENTS FOR PBO NEEDED? 
	1.​Approach #1: Continue with ER's traditional discount rate and mortality assumptions 
	2.​Approach #2: PBO = FV of buy-in contact at measurement date (consider changing mortality assumptions) 
	3.​Need to recognize actuarial loss at next measurement date given PBO is increased to match higher contract purchase price. (After the 1st measurement date, PBO and FV should be equal) 
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	 ALTERNATIVES FOR PENSION COST RECOGNITION—​IMPLEMENTATION APPROACHES USING BOND MODELS 
	 
	1.​Possible approaches to implement a spot rate approach for developing components of net periodic pension cost  
	a)​Theoretically derived yield curve; 
	b)​Yield curve derived from selected portfolio bonds; 
	c)​Different single yield for each bond; 
	d)​Different term structure for each bond; and 
	e)​Calculation of implied bond portfolio return (for the successive year). 

	2.​Above approaches to be assessed based on 
	a)​extent to which methodology relies on external bond market information for estimating levels of fixed-income yields by maturity/duration;2 
	b)​extent to which the actual market pricing of the individual bonds in the portfolio is reproduced; and 
	c)​means for aligning the PV of benefits determined by applying derived spot rates with the bond model-provided measure of PBO (i.e., the overall price of the matching portfolio). 

	3.​Relevant Guidance Under U.S. Generally Accepted Accounting Principles (GAAP) 
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	4.​Current Approach: Application of Bond Model in Aggregate 
	 
	5.​Application of Bond Model to Subgroups  
	a)​Split plan into subgroups e.g. service cost related benefits for active members < age 45 and those above age 65 
	b)​Generally consistent with the traditional aggregated approach  
	i)​captures some cost attributes of the spot rate approach by developing different discount rates for subgroups with varying durations 

	c)​subgroup approach is a compromise between the traditional aggregated and more granular discount rate and interest cost applications 
	i)​If PBO is segmented, overall bond portfolio will change (as separate matched portfolio will be developed for each subgroup) 
	ii)​A change in bond model application could result in a change in the PBO along with an almost certain increase in the overall level of cash mismatch/implied surplus. 
	iii)​May require complex controls and assumptions  to ensure consistent application and outcomes  


	A screenshot of a test
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	II.​5 APPROACHES TO DEVELOPING SPOT RATES UNDER BOND MODELS 
	1.​Theoretically derived yield curve 
	a)​adjusted yield curve rates and yield curve slope are stable and consistent 
	i)​reasonable in the context of overall high-quality corporate bond information. 


	2.​Yield curve derived from selected portfolio bonds 
	a)​A selected bond portfolio is used to define a yield curve providing spot rates for each year. 
	b)​Expanding bond selection is a methodology change 
	c)​The small number of bonds implies less statistical validity than a broad market yield curve 
	d)​The unequal weighting  (for curve-building vs. PBO measurement) requires a secondary constraint -  ensure fitted curve results in a PBO that aligns with  outcome from bond model​ 

	3.​Different single yield for each bond 
	a)​Given full term rate structure not developed, presumption of a single rate across time provides a less refined estimate, and reduces the impact of applying the spot rate approach. 
	b)​Progression of overall plan/portfolio spot rates across maturities uneven and discontinuous.  
	c)​Each year’s benefit may be settled by a combination of bonds – i.e. using different discount rates for payments made in the same year.  
	i)​But since present values for all bond cash flows related to a given year’s benefit payments are combined -  can also be viewed as applying a single average rate to all cash flows for a given year. 

	d)​Allows calculation of interest cost be simplified - determined as the sum for each bond held by the selected portfolio of the market value of the bond multiplied by yield of that bond​​​​​​​​​ 

	4.​Different term structure for each bond 
	 
	a)​Progression of overall plan spot rates across maturities uneven and discontinuous. 
	b)​Each year’s benefit may be settled by a combination of bonds – i.e. using different discount rates for payments made in the same year.  
	i)​But since present values for all bond cash flows related to a given year’s benefit payments are combined -  can also be viewed as applying a single average rate to all cash flows for a given year. 

	 

	5.​Calculation of implied bond portfolio return (for the successive year) 
	 
	 
	​​​​​ 
	a)​equates the concepts of discount rate and expected return  
	b)​treatment of cash flow mismatches and resulting surplus require additional consideration.  
	c)​requires sponsor to affirm a capital market view about interest rates - either an assumption or methodology 
	d)​consistency between expected yields used for fixed-income returns and interest cost and the capital market outlook embedded in other economic assumptions 
	e)​Certain views about the progression of interest rates (e.g., large rate hike) impact the level of recognized interest cost. 


	III.​CALCULATING SERVICE COST 
	1.​3 triangular methods 
	a)​Running a separate bond model based solely on service cost cash flows; 
	b)​Running bond model based on sum of PBO and service cost-related cash flows 
	c)​Using a set of spot rates defined based on PBO cash flows and applying those rates to the service cost-related cash flows. 

	2.​When the yield curve rates are derived from the total bond portfolio (a and b above) - consistent and appropriate to apply the spot rates derived from that curve to the service cost cash flows (method c) 


	8. RET201-108-25 Alternate approach to Calculating Service and Int cost.docx
	ALTERNATIVE APPROACHES TO CALCULATING SERVICE AND INTEREST COST UNDER FASB ASC TOPIC 715  
	I.​BACKGROUND  
	1.​Projected benefit obligation, beginning of period ​     + Service Cost ​     + Interest Cost ​     - Benefit payments ​     +/- effects of amendments, curtailments, settlements, acquisitions, dispositions, etc., ​     +/- effects of foreign currency changes ​     +/- Actuarial gain/loss  
	= Projected benefit obligation, end of period  

	II.​TRADITIONAL APPROACH  
	1.​effectively treats the benefit obligation as a single obligation carrying a constant effective interest rate (akin to a bond or mortgage). 
	2.​Service cost - calculated by discounting all incremental future cash flows associated with benefits projected to be earned during the ensuing period using the single weighted average discount rate  
	3.​Interest cost - calculated by multiplying beginning of period benefit obligation (reduced by weighted projected benefit payments during the period) by the single weighted average discount rate 
	4.​Use properly weighted average rate for aggregate computations such as the interest cost 

	III.​INTEREST COST -  SPOT RATE APPROACH 
	1.​use multiple calculations of interest cost for different components of overall obligation 
	2.​Use the spot rate associated with each respective period in the high-quality corporate bond yield curve to discount actuarially projected benefit payment cash flows for each future period over the life of plan back to measurement date  
	a)​Sum of discounted amounts= benefit obligation.  

	3.​Interest cost determined by multiplying individual spot rates from exact same yield curve by each year’s present value of future projected benefit payments 
	a)​Sum of products = interest cost for the period 

	4.​Result is different from Traditional Approach (caused by different weighting techniques)  
	a)​Traditional Approach - each future period’s cash flow is weighted for all future periods until that cash flow is extinguished 
	b)​Spot Rate Approach - each future period’s cash flow is weighted for only one year 
	c)​I.e. for upward sloping yield curve, Traditional Approach has higher interest cost 

	5.​The accounting change may be material to financial statements (esp. those that defer and amortize actuarial gains and losses) and non-GAAP disclosures (esp. those that immediately recognize gains and losses but exclude actuarial gains and losses from their non-GAAP performance measures).  
	a)​Spot Rate Approach – often gives interest cost (0.5% – 1.0% of benefit obligation)  
	i)​Greater impact with higher sloping yield curve and higher proportion of projected benefits for current service in later periods  

	b)​Change in interest cost have offsetting change in actuarial gain or loss reported for the period upon re-measurement (because same starting and ending obligation under both approaches) 


	IV.​FAQ 
	1.​If an entity changes its approach to calculating interest cost, how should the change be characterized? 
	a)​Decide whether it is a change in  
	i)​accounting principle 
	ii)​accounting estimate 
	iii)​accounting estimate effected by a change in accounting principle under FASB ASC Topic 250, Accounting Changes and Error Corrections.  

	b)​What SEC staff indicates  
	i)​Not object to characterizing as change in estimate – i.e. it would be applied prospectively in all future re-measurements  
	ii)​Not object to characterizing as change in accounting estimate effected by a change in accounting principle (must be justified on basis that it is preferable) – and would also applied prospectively in all future re-measurements 


	2.​Can change be made in the interim period when there is otherwise no re-measurement event? 
	a)​Probably not  
	b)​Most likely be characterized as change in estimate, i.e. change only incorporated into net periodic benefit cost until next re-measurement  
	c)​In interim periods, re-measurement is required for significant amendment,  curtailment, or settlement (Otherwise, only permitted in some circumstances)  
	i)​Change to Spot Rate Approach is a nonrecurring event (See Q5 ) – i.e. difficult to support as voluntary re-measurement pursuant to current or ongoing policies  
	ii)​Even if interim re-measurement is required (amendment / curtailment / settlement) can only apply the change to Spot Rate Approach to those plans with the amendment / curtailment and settlement (Not all the plans) 

	d)​What SEC staff indicates 
	i)​Not object to characterizing as change in accounting estimate effected by change in accounting principle 


	3.​May an entity change to the Spot Rate Approach for some but not all of its defined benefit plans? 
	a)​To the SEC, this change is not a change in accounting principle I.e. does not need to apply to all benefit plans 
	b)​But best practice is a similar methodology for all plans, esp. if entity uses consistent methods to determine discount rates and net periodic benefit cost for all plans 
	c)​If can justify using different approaches for some plans – disclose appropriately with reasons, and size of obligations under each policy  
	d)​If entity views the change as a change in accounting estimate effected by a change in accounting principle - Apply a consistent policy all plans 

	4.​May an entity that currently uses a bond matching model switch to a yield curve approach to calculate the benefit obligation while simultaneously adopting the Spot Rate Approach?  
	a)​Generally no 
	b)​The decision to select / change methodology should align with the requirement to select the best rate(s) for effective settlement of obligation  - “Best estimate” generally not made on the basis of materiality 
	c)​Changes in methodology used to set the best estimate should be made when facts or circumstances change. 
	i)​I.e. A change in the approach to developing discount rates for interest cost is not a good reason for changing the basis for selecting a different source of market information for measuring obligations.​​ 


	5.​May an entity that uses a bond matching model to calculate the benefit obligation use the Spot Rate Approach to determine interest cost? 
	a)​Generally no 
	b)​A bond matching model is a fundamentally different method of deriving obligation a 
	i)​It focused on the fit of the cash flows from the bonds to estimated benefit payments - These bonds do not necessarily have maturities in each future year 

	c)​I.e. no fully developed yield curve for each year’s benefit payments that can generate an interest cost equivalent to the Spot Rate Approach.  
	i)​Note one justification for the Spot Rate Approach is that it uses the exact same yield curve as is used to determine the benefit obligation 


	6.​What are some other considerations entities should evaluate when contemplating a change to the Spot Rate Approach? 
	a)​SEC object switching back to Traditional Approach after adopting Spot Rate Approach (latter is a more refined calculation).   
	b)​I.e. consider carefully before adopting Spot Rate Approach  
	i)​With upward sloping yield curve, Spot Rate Approach gives lower interest cost, and vice versa 
	ii)​Any resulting drop in interest cost has an offsetting effect to actuarial gain/loss.- Those that defer and amortize actuarial gains and losses have larger amortization effects in future for amounts outside the corridor.  
	iii)​Since entities must identify lump sum  payments as settlements when lump sum payments for the year > (service + interest cost) – With lower service and interest  cost from Spot Rate Approach, this threshold may be met more often – then need to do interim re-measurements due to settlement accounting. 


	7.​May an entity also change the approach used to determine service cost? 
	a)​Yes if using spot rates along the exact same yield curve (as for  benefit obligation) 
	b)​The dis-aggregated rate is higher than the rate for Traditional and Spot Rate Approach 
	i)​the incremental obligation relate to benefit in later periods when rates on the yield curve are higher 


	8.​If the approach to calculating interest cost is changed, must the calculation of service cost also be changed? 
	a)​No – those are independent decisions with different justifications in accounting guidance 

	9.​May an entity apply the Traditional Approach to subsets of plan participants—for example, inactive participants and active participants? 
	a)​Yes.  
	b)​E.g. Often have active / deferred vested and retired members as subset – with separate determination of benefit obligation and the sum of which = obligation calculated using the Traditional Approach for the entire plan.  
	c)​But if the single weighted average rate were to be determined following the Traditional Approach for each group, each discount rate would be different (reflect different duration of subgroups)  

	10.​Are these changes acceptable under IFRS? 
	a)​In general, yes (as per KPMG) but IAS 19 differs from IFRS. IAS 19: 
	i)​remove the corridor concept 
	ii)​Actuarial gains and losses from re-measurement reflected in AOCI 
	iii)​No amortization of re-measurement gains and losses in AOCI as a component of net periodic benefit cost.  
	iv)​recognizes net interest cost on the net unfunded obligation 

	b)​Consensus not yet reached re how Spot Rate Approach (designed for gross obligations) would adapt to net obligation for a funded plan​​​ 

	11.​What disclosures should an entity that changes to the Spot Rate Approach make in its financial statements and, for public companies, other sections of a Form 10-K 
	a)​Disclosures must be robust and transparent 
	b)​Financial statement disclosures should include:  
	i)​Effect of change in estimate including effect on income from continuing operations, net income, and any related per-share amounts of the current period for a change in estimate that affects several future periods 
	ii)​If change to the Spot Rate Approach is a change in estimate effected by a change an accounting principle, comply with disclosures required for a change in accounting principle 
	iii)​Make clear distinction between single weighted average discount rate for obligation from the dis-aggregation of that rate for components of net periodic benefit cost.  

	c)​MD&A and critical accounting policy disclosures should include:  
	i)​Discuss effects on the results of operations and earnings trends  
	ii)​Describe how the change affects non-GAAP measures, to the extent that these measures include components of net periodic benefit costs.  
	iii)​If the change materially affects comparability of the non-GAAP measure in the adoption period - consider highlighting the change and that it is the result of prospectively adopting the Spot Rate Approach.  
	iv)​Describe methodology for determining benefit obligation, interest and service cost.  
	v)​Disclose significant methodologies and assumptions (e.g. methodology to estimate lump sums)  


	12.​Does the method by which estimated lump sum payments are incorporated into the benefit plan valuation affect the ability of a company to apply the Spot Rate Approach? 
	a)​Possibly.  
	b)​2 most common techniques to incorporate features that permit  lump sum benefits into valuations: Annuity Substitution and Expected Lump Sum Approach  
	i)​Both are compatible with Spot Rate Approach 
	ii)​Must use the chosen method consistently over time 

	c)​Expected lump sum Approach -  Include in payment cash flow a “best estimate” of the expected lump sum to be made to participants who elect lump sums  
	i)​lump sums are determined by converting underlying annuity participants would otherwise receive from the plan into estimates of equivalent lump sum  
	ii)​Each lump sum amount is converted at a discount rate (the conversion rate actuarial assumption) – often different from discount rate for obligation 

	d)​Annuity Substitution Approach  
	i)​Underlying annuity payments substituted for  expected lump sum in the valuation for those expected to elect a lump sum settlement 
	ii)​Incorporates sensitivity of lump sum payment to interest rates into the measurement. O 

	e)​Considerations when adopting other approaches  
	i)​If the lump sum payments used represent a reasonable “best estimate” of the lump sum cash flows  
	ii)​For Spot Rate Approach, whether the resulting interest cost is mathematically consistent with the calculation of the lump sum 
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	PLAN CURTAILMENTS & SETTLEMENTS UNDER FASB ASC TOPIC 715 ​RELATING TO PLAN TERMINATIONS  PART 1 – CURTAILMENTS 
	1.​Timing of curtailment recognition 
	a)​If net gain - recognize when suspension / amendment reducing future years of service is adopted.  
	b)​If net loss - recognize when it is probable that a curtailment will occur and the effects can be reasonably estimated.  
	c)​Good to discuss with auditors beforehand to avoid potential recalculations if auditors do not agree with the date 


	EXAMPLE 
	1.​Curtailment date in the example is FYE – i.e. no interim remeasurement  
	2.​If curtailment date is before FYE, say 07/01/2016   
	a)​Net periodic pension cost for the first half of the year  
	i)​pro-rate the full year net periodic pension cost on 01/01/2016.  

	b)​New obligation and asset measurements be made on 07/01/2016 
	i)​If appropriate, reflect changes in the discount rate and other assumptions 

	c)​Immediate recognition based on the 07/01/2016 results.  
	d)​Once recognized, the net periodic pension cost for the second half of the year determined by pro-rating the full year net periodic pension cost on 07/01/2016. 
	e)​2016 pension expense is the sum of the net periodic pension cost for the first half of the year, the curtailment immediately recognized, and the net periodic pension cost for the second half of the year  

	3.​Portion of the Prior Service Cost remaining in the AOCI(L), if any, is immediately recognized in the pension expense. –  
	a)​Any Transition Obligation remaining in the AOCI(L) is considered Prior Service Cost.  
	b)​$300,000 Prior Service Cost and $200,000 Transition Obligation remain in the AOCI(L).  
	c)​The applicable portion of each Prior Service Cost (or Transition Obligation) is the portion associated with the estimated remaining future years of service that are no longer expected to be rendered.  
	i)​The applicable portion is determined separately 


	4.​Projected Benefit Obligation may decrease (gain) or increase (a loss) by a curtailment.  
	a)​Gain -  extent that the gain exceeds any Net Loss included in the AOCI(L) before the curtailment (or the entire gain, if a Net Gain exists) - immediately recognized in the pension expense.  
	b)​Loss -  extent that the loss exceeds any Net Gain included in the AOCI(L) (or the entire loss, if a Net Loss exists)- immediately recognized in the pension expense.  
	c)​Any Transition Asset remaining in the AOCI(L) is considered Net Gain, and is combined with the net gain or loss arising thereafter  

	5.​In the example, the Projected Benefit Obligation is $7,000,000 after the curtailment, resulting in a gain from the curtailment of $8,000,000.  
	6.​No remaining Transition Asset, Net Loss before the curtailment is $4,500,000, and the gain of $8,000,000 from the curtailment exceeds that Net Loss by $3,500,000.  
	a)​I.e. Curtailment Gain of $3,500,000 immediately recognized in the pension expense. 

	7.​Summary  
	a)​Net pension expense of -$3,000,000 due to the curtailment.  
	i)​$500,000 immediate recognition of the remaining Prior Service Cost (including the Transition Obligation); offset by the $3,500,000 Curtailment Gain,  

	b)​Total pension expense for the 2016 is -1.7 million 
	i)​After factoring in net periodic pension cost of $1,300,000 before the curtailment 


	8.​Must reconcile AOCI(L) immediately before and after the curtailment 
	a)​$8,000,000 gain from the curtailment 
	b)​$200,000 remaining Transition, the $300,000 remaining Prior Service Cost, and the $3,500,000 remaining Net Gain immediately recognized as Other Comprehensive Income (Loss) due to recognition in the net periodic pension cost.  


	ACCOUNTING FOR PLAN CURTAILMENT 
	 
	PENSION COST DUE TO AND EFFECT OF PLAN CURTAILMENT 
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	PLAN CURTAILMENTS AND SETTLEMENTS UNDER FASB ASC TOPIC 715 ​RELATING TO PLAN TERMINATIONS PART 2 – SETTLEMENTS 
	 
	1.​Timing of settlement recognition 
	a)​If total cost of all settlements occurring during a fiscal year > sum of the service cost and interest cost for the year-  must be recognized on the date the settlement occurs.  
	b)​Settlements may occur early in the fiscal year and only exceed total service cost/interest cost total later in the year – settlement accounting is needed only at that point 

	2.​Except for settlements occurring on the first or last day of the fiscal year, each settlement date is an interim measurement date  
	3.​If settlements cost during a year < sum of the service cost and interest cost for the year, settlement recognition is optional.  
	a)​But any such decision must be applied consistently every year.  

	4.​Cost of settlement is the amount of the lump sum paid, the cost of a non-participating annuity contract, or the cost of a participating contract less the amount attributed to participation rights, depending on the type of settlement. 
	5.​Plan termination - settlement date is the date benefits are settled (lump sums paid / annuities purchased)  
	a)​If all settlements during the year do not occur on the same date, each settlement should technically be recognized on the date the settlement occurs  

	6.​If settlement date is FYE - No interim measurement needed  
	7.​If benefits were settled 07/01/2017 – that would be settlement date  
	a)​Net periodic pension cost on 01/01/2017 would be pro-rated for the short measurement period for the first 6 months  
	b)​New asset and obligations measurements made on 07/01/2017 before recognizing the settlement.  
	c)​If all assets were distributed on settlement date, no subsequent plan accounting is required  
	d)​If there were residual assets after settlement date, may require additional plan accounting  
	e)​Discuss with auditors before completing the calculations.​​​​​​​​​​​​​​ 


	EXAMPLE 
	1.​There is a maximum gain or loss subject to immediate full or partial recognition in the pension expense when a settlement occurs.  
	a)​The maximum gain or loss includes the Net Gain or Loss remaining in the AOCI(L) and any Transition Asset remaining in the AOCI(L), and settlement G/L 

	2.​If the entire Projected Benefit Obligation is settled – immediate recognition of entire maximum G/L  
	3.​If only part of the PBO is settled, a pro-rata recognition (equal to the percentage reduction in the Projected Benefit Obligation) of the maximum gain or loss -.  
	a)​Percentage reduction is to divide (a) the cost of settlement by (b) PBO before settlement.  
	b)​PBO before settlement is adjusted by the gain or loss due to settlement. 

	4.​If there is a gain – adjust by subtracting the gain from the Projected Benefit Obligation before settlement. If there is a loss, adjust by adding the loss  
	a)​Gain if cost of settlement < the decrease in the Projected Benefit Obligation due to the settlement. 
	b)​Loss if cost of settlement > the decrease in the PBO due to the settlement.  

	5.​In the example: cost of settlement is $8,400,000, and the decrease in the Projected Benefit Obligation due to the settlement is $8,110,000.  
	a)​I.e. Loss due to settlement of $290,000 ($8,400,000 minus $8,110,000). 

	6.​Since zero Transition Asset, the maximum gain or loss consists of the Net Loss remaining in the AOCI(L) of $610,000 and the loss due to settlement of $290,000, for a total maximum loss of $900,000.  
	7.​Since the entire Obligation is settled, the entire maximum loss of $900,000 is immediately recognized. 
	a)​Combined with the net periodic pension cost before settlement of -$100,000, the total pension expense for the year is $800,000.​​​​ 

	8.​Must reconcile AOCI(L) immediately before the settlement and that after the settlement.  
	a)​$290,000 loss due to settlement as a loss arising during the year due to settlement 
	b)​$610,000 remaining Net Loss immediately recognized and the $290,000 loss due to settlement immediately recognized as Other Comprehensive Income due to recognition in the net periodic pension cost. 
	c)​Include any Transition Asset immediately recognized as Other Comprehensive Income due to recognition in the net periodic pension cost as well. 


	ACCOUNTING FOR SETTLEMENTS 
	PENSION COST DUE TO AND EFFECT OF SETTLEMENT 
	9.​In the example, cost of settlement equals the value of assets 
	a)​assets were insufficient – employers need to contribute prior to the settlement date to top up the assets I.e. the results before settlement incorporate that contribution 

	10.​Cost of settlement would also equal the value of assets if excess assets were used to increase benefits  
	a)​I.e. there is a loss equal to the increase in the Projected Benefit Obligation from better benefits (immediate recognition)  

	11.​If there is asset reversion to sponsor, cost of settlement will equal the value of assets less the amount of the reversion.  
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	ACCOUNTING FOR PLAN SPLITS AND PLAN MERGERS UNDER US GAAP  
	DEFINITION OF A PLAN 
	1.​Single plan – if all plan assets is available for any benefits under plan 
	2.​Multiple plans – if some assets cannot be applied for some benefits 
	a.​May require splitting plan even if sponsor view as a single legal plan 
	b.​E.g. if welfare benefit plan covers both actives and retirees, in order for assets to be considered as plan assets, must split asset and account the 2 groups separately due to different accounting treatment 


	UNFUNDED PLAN 
	1.​A single unfunded plan may exist if  
	a.​The same benefits are provided to different groups of employees 
	b.​Different types of benefits are provided to the same group assuming that the different types of benefits are covered under the same accounting standards 

	2.​Accounting treatment depends on past practice (if change, auditor need good rationale for the question why and why now) 

	PLAN MERGERS 
	1.​Accounting treatment depends on whether the pre-existing plans were both sponsored by the same company or one was acquired in business condition 
	2.​Sponsored by the same company - Upon meeting the definition of a single plan (see “Definition of a plan”) meet definition of single plan, all elements can be merged effective as of legal merger date (in theory) 
	3.​Elements which can be combined: Fair value of assets, PBO, Unamortized gain and loss in AOCI 
	4.​Can not combine Unamortized prior service cost – continue to amortize over the same periods as before  

	5.​Plan merger does not require interim re-measurement (but if they do, must do so for all plan mergers – must apply accounting policy consistently) 
	6.​Absent re-measurement, plans continue to be treated separately until FYE.  
	7.​No immediate P&L and balance sheet effect 
	8.​Only measure net periodic benefit cost on a single plan basis when plans are combined for financial accounting propose 

	COMBINING PLANS USE DIFFERENT ACCOUNTING METHODS 
	1.​No official accounting guidance 
	a.​I.e. must ensure auditor and sponsor agrees on accounting treatment 

	2.​Auditors prefer the more preferable of the methods. Example: 
	a.​Plan A used smoothed asset value, Plan B use fair value of assets – FVA for combined plan 
	b.​Plan A and B both use same MRVA method – MRVA layers would be combined 
	c.​Plan A and B use different MRVA method – shorting smoothing period would control​​​​ 


	GAIN / LOSS AMORTIZATION PERIOD 
	1.​If gain and loss were amortized for both plans over AFWL, the combined plan’s AFWL is a composite of those previously used (similar for amortizing over AFL for inactive members) 
	2.​However, Plan merger can affect whether all or almost all participants are inactive (change can be in either direction) – if so, need to harmonize AFL and AFWL  

	PRIOR SERVICE COST 
	1.​No change in amortization period (unless there is curtailment) 

	COMBINING FUNDED PLANS OF RELATED EMPLOYERS 
	1.​If participate in a single plan, only one can be sponsor 
	2.​Sponsor recognizes all OCI for the plan  
	3.​Sponsor and participating entity only recognizes its share of net periodic cost 

	COMBINATION OF UNFUNDED PLAN SPONSORED BY THE SAME COMPANY 
	1.​Can only combine if they are accounted for under the same accounting policy  
	2.​May need to show why it is preferable to change from multiple plans to single plan accounting 

	COMBINING PLANS FROM BUSINESS COMBINATION 
	1.​Business combination - A transaction in which one entity obtains control of one or more business (via stock / asset transaction) 
	2.​Acquirer to 
	a.​Record funded status of plans it takes on 
	b.​No unamortized amounts are carried over in acquisition accounting  

	c.​PBO of acquired plans measured at acquisition date with acquirer’s assumptions  
	d.​Not required to re-measures acquirer’s plan (not need to re-measure) 
	3.​Acquirer’s plan treated as separately until the plans are treated as merged at FYE 

	TRUE-UPS 
	1.​Need to estimate PBO and FVA when taking on plans, pending 
	a.​Collection of data and programming to enable new sponsors to evaluate with updated assumptions 
	2.​If plan is being spun-off, need to complete ERISA 4044 asset allocation (lengthy process) 

	3.​Before above fully completed, estimates are made and may require revisions of prior financial statement 
	4.​If material, treat as a change in accounting estimate and accounted for in the period the amounts are re-determined 

	FUNDED PLANS SPLIT INTO 2 OR MORE PLANS SPONSORED BY THE SAME COMPANY 
	1.​Mid-year split not reflected until next measurement date (company can opt for interim re-measurement) 
	2.​What can split  
	a.​PBO and FVA 
	b.​Unamortized gain and loss in proportion to PBO split 
	c.​Unamortized prior service cost ideally based on specific identification (e.g. transferred PSC associated with the transferred member) – If not possible, based on PBO split 


	MARKET RELATED VALUE OF ASSETS 
	1.​Need to split unamortized deferred asset gain and loss 
	2.​Reasonable approach 
	a.​Unrecognized net gain and loss (in AOCI) – in proportion to PBO split  
	b.​Less: Asset gain and loss not yet included in FVA – in proportion to FVA split 
	c.​Equal Unrecognized net gain and loss subject to amortization  

	d.​This is considered as an accounting policy (applied consistently) 

	SETTLEMENT THRESHOLD POST SPLIT 
	1.​If has interim re-measurement for mid-year split, settlement accounting tracks financial reporting 
	2.​Example - If plan has calendar fiscal year end is split on April 30, 
	a.​For original plan settlement threshold depends on  
	i.​Lump sum and annuity purchase and NC and Interest recognized from original plan from Jan 1 to April 30, plus 
	ii.​Lump sum and annuity purchase and NC and Interest recognized from residual plan from May 1 to Dec 31  


	b.​For residual plan, settlement threshold depends on 2.a.ii above 
	i.​True-Ups  
	ii.​Total Balance sheet and net cost may not be significantly affected by the split; later adjustments may not be material 

	PLAN SPLIT IN CONNECTION WITH DIVESTITURE 
	1.​When buyer takes on obligations from a seller, similar recognition as settlement by seller 
	a.​PBO less FVA transferred to buyer + /- a pro-rata portion of unrecognized gain and loss recognized as seller as part of seller gain and loss on the sale 

	SPLIT PURSUANT TO COMPANY SPIN OFF (DISTRIBUTION OF A BUSINESS TO SHAREHOLDERS) 
	1.​Company split in 2, shareholders of AB now holds shares in both A and B - Now 2 plans: Remaining Plan and Spun-Off Plan 
	2.​Same historical practice (no change in ownership or control) 
	3.​Require re-measurement  
	a.​Discount rate based on respective cash flow (to avoid unintended gain and loss after spun off) 

	b.​Unamortized gain and loss in AOCI – based on PBO split 
	c.​Prior service cost – split based on direct attribution of unrecognized amounts to the member transferred who were employed at plan amendment date and over whose future service of future lifetime the PSC is being amortized (if not practice, based on PBO split) 
	d.​No settlement or curtailment unless obligations for a group is retained by the remaining predecessor company but the employees go to the spun off entity 
	4.​Any change in accounting policy should be a change to the preferable.  
	5.​Easier to make a change if split occurs at the spin-off date since the spun-off entity would never have recognized plan costs or measures under other accounting method 

	6.​Assumptions can change due to entity distinct demographics​​​ 

	PLAN TO PLAN TRANSFERS 
	1.​Accounted for as plan splits followed by plan combinations 
	2.​Example: Plan A split into 2 plans and one of them is merged with Plan B 
	a.​No P&L impact except to the extent of a re-measurement if any 
	b.​Transfer pro-rata unrecognized net loss (based on PBO split) from A to B, and with PBO and FVA allocated in the ERISA 4044 asset allocation 
	c.​If A and B are in different reporting units in the entity, Balance accounting is intercompany receivable / payable  
	3.​If combination causes A to have $800 larger unfunded liability than before the split and $300 unrecognized net loss was transferred to B 


	RETIREE LIFE INSURANCE MOVED INTO PENSION PLAN 
	1.​Treat as plan split follow by plan combination (Not as negative amendment in one plan and a positive amendment in the other) 
	a.​The OPEB plan would need to be split between retiree life insurance and medical benefits, and the retiree life insurance obligation transferred to pension plan, along with pro-rata share of any gain and loss from OPEB and any recognized prior service cost associated with retiree life insurance 
	b.​Obligation and gain and loss added to pension plan (at yearend with no interim re-measurement) 
	2.​However for plan accounting, this would appear as negative amendment for OPEB plan and positive for pension plan  

	QUALIFIED PLAN FREEZE WITH BENEFITS TRANSFERRED TO NONQUALIFIED PLAN 
	1.​If non-qualified plan is amended to make up different due to freezing of qualified plan 
	2.​Has gain and loss that wraps around the qualified plan 
	3.​If PBO transferred is small relative to qualified plan PBO, treat as negative amendment to qualified plan and positive one to non-qualified one 
	4.​Otherwise, treat as qualified plan has been split and combined with non-qualified one 
	5.​No curtailment (as benefits are still being provided) 

	ASSET / LIABILITY TRANSFER FROM MULTIEMPLOYER PLAN 
	1.​Sponsor exit from multiemployer plan and set up a single-employer plan 
	2.​Treat as if a new plan is being set up with net funded obligation as prior service cost 
	3.​Amortize past service cost over average future service of active members (not immediate recognition in P&L) 

	ASSET / LIABILITY TRANSFER TO MULTIEMPLOYER PLAN 
	1.​If meet settlement threshold, treat as settlement by the single employer plan 
	2.​If significant number of employee cease accrual in single employer plan – curtailment 

	PRESENTATION 
	1.​Use acquisition and divestiture line of the reconciliation of obligation and assets 

	PLAN ACCOUNTING 
	1.​ASC 960 for pension; ASC 965 for retiree welfare 
	2.​Definition of Plan  
	a.​Funded plan – same as US GAAP 
	b.​Unfunded plan – same as US GAAP (but may not always be the case) 

	3.​Presentation and disclosure for plan combinations and split 
	a.​Same as corporate accounting (expect this treatment does not differ depend on nature of the larger transaction 

	4.​For retiree life insurance benefits to pension plan 
	a.​Negative amendment to retiree welfare plan  
	b.​Positive amendment to pension plan 

	5.​If a master trusts exists, and the plans in the master trust are merged, no longer need to reported as a master trust 
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	PENSION RISK TRANSFER ​ EVALUATING IMPACT AND BARRIERS FOR DE-RISKING STRATEGIES 
	I.​PENSION DE-RISKING SPECTRUM 
	Plan Design 
	Funding & Investment Policy 
	Liability Management 
	certainty 
	investment (LDI) strategy 
	Close plan to new entrants 
	equities 
	Offer hybrid plan design 
	 
	• Offer phased retirement design 
	 

	II.​COSTS ASSOCIATED WITH PENSION RISK TRANSFER 
	1.​Buy-out Premium – Consider the “Economic Liability” 
	a)​True economic liability  = PBO + additional risks associated with sponsoring a plan (e.g. credit defaults, PBGC premiums etc) 
	b)​Buy-out premium - Paid to the insurer for taking on the uncertainty or risk  
	c)​Actual settlement premium is often much lower than initially perceived, once the PBO has been adjusted to reflect the true economic liability. 

	2.​Accounting (Settlement) Charges – Impact on Profit & Loss (“P&L”) 
	a)​US GAAP requires settlement accounting when the total obligation settled > (service cost and interest cost) associated with the fiscal year in which the settlement occurs.  
	i)​Requires the immediate recognition of a portion of the accumulated unrecognized gains or losses in the fiscal year’s pension expense, in proportion to the amount of obligation settled 



	III.​BARRIERS TO PENSION RISK TRANSFER (PRT) 
	1.​Continued Funding Relief – lower funding obligations discourage pension risk transfer 
	 

	IV.​OPPORTUNITIES FOR PRT  
	1.​Improved Benefit Restriction Metrics 
	a)​Increase apparent funding percentages above lump sum or plan amendment restriction thresholds  

	2.​PBGC premiums increasing 
	3.​Potential moving from US GAAP to IFRS (may not be liked by investor) 
	a)​IFRS uses Mark-to-Market Asset Method - -increased pension expense volatility  
	b)​Immediate Recognition of Gains/Losses: 
	c)​Elimination of Expected Return (Company can use expected return to increase corporate earnings by taking on additional pension risk) 

	4.​Mortality Improvements (increasing obligation / contributions) 

	V.​IS YOUR PENSION PLAN “PRT READY”? 
	1.​Funding Adequacy 
	a)​If sponsors want pension risk transfer without full termination – do not want to further deteriorate funded status 
	b)​Plans can be 100% funded on an IRS basis but underfunded on PBO basis and economic basis  

	2.​Plan Governance 
	a)​Essential for keeping the participants and sponsors abreast of the risk transfer process 
	b)​Must distinguish between Settlor and fiduciary decisions 
	c)​Settlor decisions - not subject to a fiduciary standard of care. -  made on behalf of  sponsor (mostly related to plan design) 
	d)​Fiduciary Decisions: - made on behalf of the plan participants 
	 


	VI.​DE-RISKING AND PRT CONSIDERATIONS, RISKS AND OTHER BARRIERS 
	1.​Weighing Factors that Impact Annuity Purchase Price 
	a)​Plan Demographics & Longevity Risk 
	b)​Anti-Selection and Optionality 
	c)​Asset Portfolio and Plan Size 
	d)​Participant Advocacy 
	e)​Reputational Impact 
	f)​Enterprise Risk Management​​​​​​​​​​ 
	g)​Credit Impact for Plan Termination Transactions 

	2.​Capacity Constraints 
	a)​A large influx of group annuity purchases may pose a risk to an insurer from both a human capital and asset availability perspective 

	3.​Labor Union Considerations – Harder to complete a PRT due to union negotiations 
	4.​Top-25 Restrictions - No full lump sum distribution for top-25 compensated employees  
	a)​When a plan undergoes plan termination, these restrictions go away.​ 


	VII.​POTENTIAL ALTERNATIVES & INNOVATIONS 
	1.​Asset-in-kind transfers 
	a)​Annuity buy-outs are more likely to be done as partial in-kind because it is very difficult to transfer all the plan assets to the insurer. 

	2.​Guaranteed Separate Accounts 
	a)​Separate account structure segregates the pension plan assets from the corporate assets of the insurer, providing additional protection from insolvency 
	b)​More prevalent among the larger deals with significant, perceived fiduciary risk. 

	3.​Annuity Buy-ins 
	a)​Group annuity contract bought by sponsor and held as plan asset – contract makes aggregate monthly benefit payments to sponsor who continues to administer individual benefit payments 
	b)​A useful first step prior to a full buy-out. 

	4.​Longevity Swaps 
	a)​Attractive if plan provides indexed benefits e.g. COLA  
	b)​indexing lengthens duration and increases longevity and inflation risk 

	5.​Reinsurance  
	a)​Legislation and changing regulatory environment may require sponsors to reinsure the risk of holding group annuity contracts. 

	6.​Re-risking - Most sponsors continue shifting to liability hedging assets 

	VIII.​PENSION RISK EVALUATION FRAMEWORK 
	1.​3 components  - (i) Identify options availability, (ii) Analysis of de-risking strategy and (iii) de-risking execution 
	2.​Identify Options Available​​​​ 
	a)​Talent Management – Benefit changes impact talent retention strategies  
	b)​Income Statement  - Pension de-risking lower expense volatility (mitigate impact on shareholder value.) 
	c)​Balance Sheet Position and Credit Rating – affect corporate credit 
	d)​In-Plan Management - Plan design and funding and investment policies help maintain current plans without fully transferring the pension liabilities. 
	e)​Pension Risk Transfer – 2 general approaches: Bulk lump sum offerings and group annuity purchases​ 

	3.​Analysis of De-Risking Strategy 
	a)​Evaluate the Economic Liability 
	i)​Additional risks (mortality, interest rate etc) 
	ii)​Additional costs --  Immediately transfer fixed operating costs (e.g. admin expense, PBGC premiums) 

	b)​Understand Group Annuity Pricing - multiple drivers of the difference between the settlement premium and the economic value of the obligations 
	i)​Plan Demographics & Longevity Risk - fewer debt instruments with sufficient duration to match the length of the liabilities and more uncertainty as to the future mortality of the population 
	ii)​Anti-Selection and Optionality: Offering lump sums introduces anti-selection risk  

	c)​Financial modeling and determination techniques - Stochastic Forecasting; Deterministic Stress Testing​​​​ 

	4.​De-Risking Execution 
	a)​Data Readiness – clean data even if the decision on when to execute a settlement has not yet been made, as it can be surprisingly time-consuming. 
	b)​Lump Sum Strategy​- Effective communication is crucial 
	i)​Sponsors must understand why a lump sum should or should not be offered to each group.  

	c)​Annuity Placement Strategy-  Must know the implications of targeting a specific population 
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	I.​ASSET ALLOCATION THEORY 
	1.​Pension put theory 
	a)​An implicit asset for employer (Pension liability does not have the highest proceeding in bankruptcy proceeding) 
	b)​Value of put increases with pension claim duration, uncertainty of employer business and pension asset riskiness (the latter 2 positively correlated) 
	c)​Cont. usually increases the value of pension put. I.e. value of employer’s O/S equity shares but would decrease pension put value if pension claim due soon, plan beneficiaries are powerful or pension asset is of lower risk than employer business 
	d)​Recent trend towards risk management and risk shifting 

	2.​Tax arbitrage theory 
	a)​Tax-exempt status of pension plan – provide tax arbitrate opportunity between corporate and pension fund assets 
	b)​Despite 100% fixed income investment can max tax advantage for employer, not common to find. 
	i)​Some employer already enjoy low corporate tax rate 
	ii)​Reluctant for investment policies to appear out of norm to investors 


	3.​Labor relations theory - Improve EE relationship by managing expectations of benefits improvement from surplus 
	4.​Accounting theory – long-standing accounting induced behavior bias towards equity (e.g. equity premium and asset smoothing under FAS87) 
	5.​Pension liability theory (ABO or PBO) 
	a)​Some argue full ABO funding and duration match max. value for employer 
	b)​Some argue for PBO, a higher equity % investment is desirable 
	c)​If employer’s view of liability is mixed, optimal portfolio is combo of stocks or zero coupon bonds or other long duration liability 
	d)​Dynamic strategy as portfolio insurance (cut stock exposure after stock goes down and vice versa) 
	e)​Some argue the key issue is to earn return matching liability growth, rather than plan solvency  


	II.​ASSET LIABILITY MODEL 
	1.​Different scenarios (vary key financial and econ variables) 
	2.​Mainly stochastic model – gives probability distribution of outcomes  

	III.​DB PLANS INVESTMENT PERFORMANCE 
	1.​DB investment characteristics: predictable cash flow; investment professionals; economies of scale, long horizon 
	2.​Better performed than DC (individual) and mutual funds 

	IV.​DB PLANS GOVERNANCE  
	1.​Traditional Approach: importance of taking effective actions to produce performance advantage 
	 
	 
	2.​New Governance Budget Approach 
	a)​Separate governance structure into a governance function (e.g. set risk budget, monitors compliance) increases investment efficiency 
	b)​Use risk budgeting to decide how much risk to take 
	i)​2 pension investment segments: liability-driven and value creating segments 
	ii)​Risk budget framework to ensure investments are consistent with the plans objectives and improve financial efficiency (measured by net information ratio) 
	iii)​Identify the appropriate return sources (i.e. credit risk, equity risk, manager skill risk, liquidity risk and risk transfer) for strategic allocation 

	c)​Also addresses 
	i)​Need to balance inherent conflicts with managing multiple investment horizons 
	ii)​Principal agent conflicts and misalignment of interest​​​​​​​ 


	 
	 

	3.​Liability driven investment (LDI) framework 
	a)​3 employer controls levers: benefit design; contribution amount and timing; investment implementation 
	b)​Optimal investment strategy span a continuum of choices in LDI framework where risk is the probability of adverse outcomes from volatility in funded status 

	4.​Risk budgeting (often done by stochastic simulations) 
	a)​Considerations for optimal implementation 
	i)​What risks to hedge 
	ii)​How far should asset allocation deviate from min. risk strategy 
	iii)​How will LDI allocation respond to various econ scenarios 
	iv)​How will LDI solution impact sponsor’s financials 
	v)​How will fiduciary handle other LDI issues (e.g. operational complexity, leverage, agency costs) 

	b)​The goal is to have the greatest expected excess return relative to risk min. assets for appropriate amount of liability-related risk 

	5.​Policy Portfolio generated from above – an explicit statement of how much risk fiduciaries will take and where, based on the determined appropriate level of liability risk 
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	PENSIONS IN THE PUBLIC SECTOR CH.9 
	OVERVIEW 
	WHAT SHOULD A PUBLIC PENSION SYSTEM MAXIMIZE? 
	a.​Unscientific accounting practices. 
	b.​Improper asset allocation. 
	c.​Inadequate bond durations. 
	d.​Incorrect benefit pricing, especially for options. 
	e.​Inappropriate issuance of pension obligation bonds (POBs). 
	f.​Inefficient funding strategies. 
	4.​Proposed goal is to deliver promised benefits at the lowest possible cost. 
	5.​Solution: Integrate assets, liabilities, and funding using a corporate finance framework to reduce cost and risk. 

	AN OVERVIEW OF THE PENSION CONTRACT 
	CASH FLOW, EXPENSE, BENEFIT, AND CREDIT ISSUES 
	PUBLIC PENSION STAKEHOLDERS AND THEIR ECONOMIC INTERESTS 
	SOURCES OF PUBLIC PENSION SAVING 
	DEFINED BENEFIT (DB) VS. DEFINED CONTRIBUTION (DC) PLANS 
	CONCLUSIONS 
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	LIABILITY-RESPONSIVE ASSET ALLOCATION 
	1.​Asset allocation decisions now more dependent on funded status 
	2.​Liability-responsive allocation an improvement over static approach 
	3.​Extent of improvement depends on extent to which allocation depends on funded status 
	4.​Changing shape of tradeoff depends on benefit accrual rate 
	a)​New accruals provide another use for the upside of equity returns  
	b)​A practical concern now that a lot of plans are mature or frozen 


	II.​BUILD LIABILITY RESPONSIVE ALLOCATION SCHEDULE AS EXTENSION OF NORMAL REVIEW PROCESS 
	1.​Set chosen asset allocation policy for current funded status as usual 
	2.​Set high-water mark to which the dynamic policy is to operate 
	a)​Fully funded plus Pfad with a fully matched investments program 
	b)​If ongoing benefit accruals, need higher high-water mark 

	3.​Define asset allocation policy if the high-water marks are reached. 
	4.​Fill in the intermediate asset allocation to give a reasonable scale between current and high-water policies (e.g. simple linear scaling) 
	5.​For lower than current funded status, continue the schedule down to a low-water mark (i.e. max. equity exposure) 

	III.​II.​PRACTICAL CONSIDERATIONS 
	1.​Data availability 
	a)​Asset value easier to get than liability (actuarial valuations) – need both for funded status 
	b)​Get more estimates with most valuation data adj. for changes in valuation yield curve 

	2.​Effective date of changes 
	a)​Best to make any changes in asset allocation policy effective at month end (with a one-month lag; to give time to collect information and execution) 

	3.​Contribution 
	a)​Integrate liability-responsive approaches with cont. payments 
	b)​Provides opportunity to effect asset allocation policy changes at lower cost 

	4.​Adjust Rebalancing policy 
	a)​Recognize the dynamic baseline for rebalancing 
	b)​Potentially lead to larger trades 

	5.​Governance process – Increased monitoring by more parties and need new additional operational procedures  
	6.​Reporting – Procedures must be defined 
	a)​Asset and estimated liability values (funded status) at each measurement point 
	b)​Resulting asset allocation policy  
	c)​Steps taken to move towards policy positions 

	7.​More frequent formal review of policy  
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	CHARTING THE COURSE: A FRAMEWORK TO EVALUATE PENSION DE-RISKING STRATEGIES 
	I.​MAJOR STEPS OF A DE-RISKING STRATEGY  
	1.​Close plan to new members and freeze benefits against future accruals. 
	a)​reduces exposure to future benefit accruals - driven by overall benefits strategy 

	2.​Offer lump-sum payouts to eligible deferred vested members and retirees 
	a)​May provide a cost-effective method to settle eligible benefits (depends on current economic environment) before pursuing a broader de-risking strategy 

	3.​Change the investment strategy such that the assets more closely mirror the liabilities. 
	a)​Protect funded status  

	4.​Transfer either or both the economic and longevity risks to an insurance carrier 
	a)​Insulate against unfavorable rate changes or plan experience  


	II.​COMMON RISK MANAGEMENT AND RISK TRANSFER TECHNIQUES 
	1.​Design solutions - Moderate or eliminate future increases in liabilities due to accruals for current and future participants. 
	a)​Reducing future benefits 
	b)​Closing the plan to new entrants 
	c)​Eliminating future accruals for existing plan participants 

	2.​Financial solutions - reduce the liability or current shortfall in plan assets 
	a)​Additional contributions in cash, / employer securities or debt financing 
	b)​Lump-sum payouts 

	3.​Investment solutions – reduce shortfall in plan assets or to reduce the volatility of deficit / surplus 
	a)​Portfolio diversification  
	b)​Investments in alternative asset classes 
	c)​Liability-driven investment (LDI) strategies  
	d)​Dynamic asset allocation  

	4.​Insurance solutions  - protect portfolio against unplanned changes in liability or mismatch between discount rate and fixed income return 
	a)​Insured LDI 
	b)​Insured buy-in / buy-out  
	c)​Longevity insurance  


	III.​INVESTMENT AND INSURANCE SOLUTIONS  
	1.​Traditional Liability Driven Investment (LDI) 
	a)​Seeks closer correlation between expected performance of current investments and future liabilities 
	b)​build a portfolio capable of meeting all future DB liabilities on a best efforts basis.  

	2.​Insured LDI - provides a guaranteed investment that exactly matches the economic basis of the liabilities.  
	a)​eliminates the basis risk between traditional LDI portfolio and discount rat 

	3.​Insured buy-out (annuity purchase) - removes liability from balance sheet  
	a)​If for entire liability, must immediately fund any gap between assets and buy-out premium. 
	b)​If for a portion, remittance of additional cash should plan become ‘at-risk’.  

	4.​Insured buy-in – Like buy-outs but fiduciary responsibility remains with sponsor. 
	a)​Purchases an asset that matches existing pension obligations.  
	b)​allows sponsor to  
	i)​avoid immediately funding existing deficit  
	ii)​ avoid settlement accounting;  
	iii)​more predictable future contributions and expenses as deficit becomes fixed 


	5.​Longevity insurance- actual longevity experience is swapped for a counterparty’s expectations of future longevity experience 
	a)​locking-in the future longevity experience for plan sponsors.  


	IV.​KEY TENETS OF A SOUND DECISION-MAKING PROCESS:  
	1.​Analysis must be objective 
	a)​Can use the same framework for any company / plan  

	2.​Guidance should be unbiased:  
	a)​evaluate each solution against the same set of objective criteria which has been prioritized based on plan attributes and risk tolerance.  

	3.​Outcome must be well understood: Performance of a solution must be measurable  
	a)​e.g.  costs and risk/reward trade-offs of adopting the strategy)  


	V.​KEY WORK STEPS 
	1.​Define and prioritize the objectives and constraints  
	a)​State in terms of fiscal priorities e.g. minimize the volatility of cash contributions or net income Prioritize competing objectives by tolerance to underlying risk 

	2.​Define the universe of alternatives to consider  
	a)​Identify a finite number of strategies, each subject to analytical review 

	3.​Analyze alternatives  
	a)​Project financial outcomes for selected alternative strategies across different economic scenarios over an appropriate time horizon 

	4.​Track progress towards the defined objectives (used to rank strategies) 
	5.​Implement the strategy - work through implementation with its team of advisors.  
	6.​Monitor the strategy Periodically  
	a)​assess how strategy is performing in a timely fashion  
	b)​allows time to react if adjustments needed  
	c)​Monitoring frequency depends on the individual company and size of residual risk.  
	d)​Review long-term forecasts at regular intervals to validate strategies in terms of current objectives.  


	VI.​CASE STUDY  
	1.​Background 
	a)​a hypothetical mid-sized manufacturer of $500M market capitalization 
	b)​Business nature: cyclical 
	c)​2 DB plans: the Salaried Plan and the Hourly Plan. Combined going concern liabilities: $175m 
	d)​Salaried plan 
	i)​Final average pay plan with rich non-indexed benefits 
	ii)​already closed to new entrants for 10 years 
	iii)​Most members are pensioners and beneficiaries;  
	iv)​85% funded on PPA basis 
	v)​60% equities / 40% fixed income asset mix 

	e)​Hourly Plan 
	i)​Flat benefit plan 
	ii)​still open to new entrants;  
	iii)​50% of members are receiving benefits, the other half are actives / deferred vested members;  
	iv)​95% funded on a PPA basis  
	v)​Same asset allocation as Salaried Plan  

	f)​Duration (Hourly Plan) > Duration (Salareid Plan)  

	2.​CFO wants to eliminate volatility in required cash contributions and the resulting impact on the  financials. 
	3.​Steps already taken by CFO 
	a)​Hourly Plan now closed  to new entrants – no new participant liabilities   
	b)​Both plans: benefits frozen – no more future accruals  
	c)​Lump-sums payouts offered to participants – lower liability for ultimate buy-out  

	4.​Still shortfall for full buy-out is too large for the company to contribute in a single year 
	5.​CFO plans to fund the plans at the end of five years 
	a)​Budgeted total annual contributions of $11.5M ($9M for Salaried Plan; $2.5M for the Hourly Plan)  
	b)​Will terminate plans once assets can cover buy-out premium or at the end of 10 years, whichever happens first.  
	c)​The CFO must set an investment policy from now till the date of termination. 

	6.​Corporate objectives 
	a)​Minimize expected total cost of termination.  
	b)​Low tolerance for termination costs > budgeted - Should economy deteriorate, want strategy to protect funded status from deteriorating 

	7.​Identifying potential strategies  
	a)​Static allocation 
	i)​Same asset allocation (60% equities / 40% fixed income) throughout 
	ii)​Annual rebalance. (If > 5% outside target allocation, will rebalance)  

	b)​Graded allocation 
	i)​target asset allocation based on funded status (defined on a PPA basis) at the end of the current year. A 
	ii)​Better funded status – more equities and vice versa  
	iii)​Annual rebalance ​ 

	c)​Traditional LDI 
	i)​target asset allocation determined with a glide-path.  
	ii)​2 fixed income assets - 30-year T-bill and long bonds  
	iii)​relative weighting set to match dollar duration of liability; Prohibit short selling 

	d)​Insured solution: target asset allocation is determined with a glide-path.  
	i)​"Fixed income" is an insurance product - liability is “insured” against changes in the economic environment. (In this projection, assume product does not hedge longevity risk) 


	8.​Other features in case study  
	a)​Return-seeking portfolio - 40% large cap equities; 15% international equities and 5% alternative assets  
	b)​Investment management costs 
	i)​Static allocation, graded allocation and traditional LDI strategies - based on current market expectation  
	ii)​Insurance solution – linked to economy at time of purchase and other factors 


	9.​4 scenarios 
	a)​Baseline scenario: equity returns in line with historical averages and interest rates rise to their long term average over three years  
	b)​Slow recovery: equity returns are in line with historical averages and interest rates rise to their long term average over five years  
	c)​Volatile equity scenario: equity returns drop in second year with initial period of high inflation  
	d)​Japan scenario: interest rates remain low and equity returns are depressed  

	10.​Baseline scenario 
	a)​Rates rise to the long term average over a 3 year period, and equity market returns in line with historical averages.  
	i)​10-year Treasury rate increases from current levels to expected long-term average of 4.85% over four years 
	ii)​Equities return 7.5% annually (average historical return of the S&P 500)  

	b)​Increasing rates with moderate equity returns means all strategies achieve termination premium (the funding target) within the five-year window.  
	c)​Best strategy - static allocation - quickest to achieve funding target 
	d)​Outlier is traditional LDI which is heavily invested in long duration Treasuries 

	11.​Slow recover scenario  
	a)​Rate rise over 5 years instead of 3 as in baseline scenario; equity returns same as in baseline scenario. Chart 6 illustrates the results for the Salaried Plan. 
	b)​Traditional LDI - outperform in the first few years while rates remain low 

	12.​Volatile equity scenario - sharp drop in equities with a period of high inflation 
	a)​Equity drop 20% in the second year and rates spike in year 1  
	b)​Outlier - static allocation strategy  
	i)​Gains not “locked in” by increasing allocation to fixed income, i.e. a higher proportion affected by drop in equities in Year 2.  
	ii)​Should equities remain depressed, static allocation may not achieve the funding target within five years.  

	c)​Graded allocation and insured solution (short duration strategies) reach funding target faster 
	i)​lock in the gains from higher rates and better equity returns in Year 1 
	ii)​In Year 2 they are less sensitive to rate drops brought on by the dollar crash than the longer-duration portfolio (traditional LDI) 


	13.​Japan scenario (both rates and equity depressed) 
	a)​equity returns in line with inflation over the projection period.  
	b)​rate increase from current levels to the long-term average over five years.  
	c)​Initially, traditional LDI outperforms - longer duration assets outperform shorter duration assets. 
	d)​ As rates increase, all strategies achieve funding targets within six years.  

	14.​Since contribution does not vary, the lowest cost strategy is the one which attains funding target first . 

	VII.​PERFORMANCE OF STRATEGIES UNDER STOCHASTIC SCENARIOS 
	1.​Objective 1: Minimizing expected total cost of termination 
	a)​When equity markets perform well static allocation strategies with a high allocation to equity achieve the funding target more quickly.  
	b)​When rates rise slowly and equity markets perform modestly - strategies with higher allocation to shorter duration fixed income assets reach target faster.  
	c)​When rates fall, strategies with longer duration fixed income assets provide the quickest time to termination. 
	d)​Unclear which strategy has lowest cost over 5 years since ranking of scenarios changes over time 
	i)​Static allocation has higher probability of achieving funding target in first 3 years 
	ii)​By Year 4 and 5, the downside protection in insured solution allows more scenarios to achieve termination 

	e)​The following chart shows the average total employer contributions remitted in the first five years against the probability of being fully funded by Year 5.  
	i)​Remitted contributions < budgeted when plan termination occurs before the end of year 5. 
	ii)​static allocation -  have lowest expected cost in this case (more opportunity to collect on market upswings and the average cost over the initial five years is the lowest)  
	iii)​insured solution - highest probability of achieving termination at Year 5 – due to downside protection  

	f)​important to put the ranking of glide path strategies in context.  
	i)​Scenarios here reflect the anticipation that rate will go up  
	ii)​Portfolios with shorter duration fixed income investments have higher returns  
	iii)​Traditional LDI has longer duration assets than the graded and insured solutions – that's why underperformance in the scenarios depicted here 


	2.​Objective 2: Restricting the total cost of termination to budgeted contributions  
	a)​Better than expected performance allow termination before five years but must be weighed against potential extra contributions 
	b)​To properly assess the risk that contributions will exceed budgeted amounts, need to look at more adverse scenarios.  
	c)​Chart below shows probability of being fully funded by Year 5 against the unfunded termination liability at the end of Year 5 for those scenarios where assets < termination premium 
	d)​For static allocation strategy  
	i)​In 65% of the 2,000 scenarios, strategy achieved funding target by Year 5.  
	ii)​In cases where funding target was not achieved by Year 5 —the remaining cost to fully terminate the plan is $43m for the case in the 95th percentile.  

	e)​Insured solution has the lowest expected cost in excess of the budget 
	f)​The chart below shows the percentage of plans that, after 10 years, have spent more or less than the original budgeted contributions.  
	i)​Negative numbers indicate termination cost is less than budgeted;  
	ii)​positive numbers show the average additional cost to terminate the plan over the budgeted amount at the end of the 10th year  

	g)​Traditional LDI and the insured solution have a lower average shortfall 
	h)​Insured solution also has a higher probability of plan termination within five years  


	VIII.​WOULD THE RELATIVE PERFORMANCE OF THE STRATEGIES BE DIFFERENT IF THE PLAN IS BETTER FUNDED AT THE START? 
	1.​Look at hourly plan  
	a)​The distribution of outcomes is much smaller than for the Salaried Plan.  
	b)​CFO may conclude that the potential upside in the static allocation strategy outweighs the potential cost of de-risking in the worst scenarios and may choose the static or graded allocation strategies 
	c)​The narrow distribution of results means that the right choice isn’t obvious. ​ 
	d)​CFO’s decision will then be based on risk tolerance 
	i)​Strictly speaking, the expected cost savings related to static and graded allocation strategies is higher than in the other strategies.  
	ii)​But if CFO more risk averse, may choose the insured solution due to higher probability of termination 

	e)​The paper shows relative performance of the strategies depends on funded status and  constraints of the company. But other factors can impact the performance e.g. 
	i)​Starting funded status 
	ii)​Proportion of participants in receipt of benefits at start of projection period 
	iii)​Size of termination premium relative to the liabilities  



	IX.​BENEFITS TO STARTING EARLY:  
	1.​De-risking (and re-risking) steps can be timed to take advantage of market movements.  
	2.​Liabilities can be valued on an economic basis (both interest rate and demographic assumptions) so that the transparency of the transaction cost is clearer to senior management.  
	3.​If ultimate goal is plan termination,  
	a)​Plan data must exist at a level to support insurer pricing. Data collection process is long  
	b)​Extra time allows asset portfolio to be fine-tuned  

	4.​Companies can begin to build relationships with potential transaction partners to better understand and make transaction more cost effective.  
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	PRACTICAL DE-RISKING SOLUTIONS: ASSET DURATION AND INTEREST RATE RISK  
	1.​Focus of paper: How to best manage interest rate mismatch between assets and liabilities.  
	2.​Quantifying a Plan’s Net Interest Rate Exposure  
	a)​Interest rate hedge ratio (higher hedge ratio, better match) 
	i)​Measures proportion of a change in liabilities covered by a change in the assets due to interest rate movements and impact on funded status 


	3.​Why De-Risk 
	a)​Uncertain forecasting of future rate level – i..e magnitude of the mismatch risk observed not sufficiently compensated by higher return expectations.  

	4.​How to increase hedge ratio 
	a)​Extend portfolio duration 
	b)​Increase overall fixed income exposure.  

	5.​Why do many plans continue to keep low hedge ratios?  
	a)​concern that rising interest rates that would “lock in” a high cost  
	i)​Understandable in the current rate environment 


	6.​Why set target asset duration policy and implement fairly quickly 
	a)​Ability and willingness to accept risk 
	i)​Sponsors cannot afford a high assets / liabilities mismatch especially for high cost plan 

	b)​Economic costs vs. regret risk:  
	i)​Must consider the potential risk vs. reward when setting exposure to rate risk factor, regardless of interest rate forecasts.  

	c)​Risk/reward trade-off is asymmetric (from rate convexity) 
	i)​Funded status deterioration from a 50bp drop in rates is greater than funded status improvement from a 50bp rise  
	d)​Opportunity cost:  
	i)​If rate is low for too long, a short duration position would result in lost accrual on longer duration bonds  
	ii)​Cutting rate risk creates an opportunity to increase allocations to other sources of return that are more predictable and manageable  


	7.​Glide path approach  
	a)​A dynamic asset-allocation strategy that aims to gradually reduce risk over time according to predefined triggers. As triggers are activated, the hedge ratio is reduced.  

	8.​Benefits of balancing strategic policy positioning with tactical implementation 
	a)​Objective decision framework:  
	i)​Becomes a formal investment policy decision -  function of a predefined logical and tangible circumstances 

	b)​Reduces point-in-time risk: mitigate risk of mistiming or second-guessing 
	c)​Avoids inaction 
	i)​glide path constitutes a formal commitment to de-risk backed by a systematic process  

	d)​Manages regret risk: removes emotions from the equation and is a constant reminder of long-term risk-management goals​​ 

	9.​Elements of a Robust Glide Path Design & Implementation  
	a)​Clear determination of the end state 
	i)​End state reflect sponsor’s strategic objectives (e.g. long-term economic sustainability or plan termination)  
	ii)​Associate with a risk profile best supports the end state  

	b)​Appropriate trigger points: 
	i)​Triggers should be consistent with end-state objectives.  
	ii)​Common triggers - interest rate levels, interest rate spreads, funded status, plan maturity, and time.  

	c)​Trigger distance and monitoring frequency 
	i)​increments between triggers too small - unnecessarily high trade frequency (excessive transaction cost).  
	ii)​increments too large, miss opportunities to capture small gains  

	d)​Formalized governance framework:   
	i)​Document a formal process governing the glide path execution including accountability for execution breakdowns 


	10.​Example of a Glide Path in Action  
	a)​Glide path appropriate for a plan seeking to increase the hedge ratio, but only after yields reach levels where the sponsor feels comfortable extending duration.  
	b)​2013 first half - Noticeable upward trend in interest rates 
	i)​Glide path - triggered three stages of de-risking; fixed income went from 100% universe bonds to 40% universe bonds and 60% long bonds.  

	c)​From September, interest rates steadily decline- no additional triggers is triggered   
	i)​Most gains earned by plans due to falling liability values were erased.  

	d)​Conclusion  -  Precisely the sort of market conditions that a glide path is powerful  
	i)​If rates rise consistently  - glide path will lead to the desired end state  
	ii)​If rates decline after partial de-risking – plan better positioned to offset higher liability values  - Glide path dampened a  downside event. 
	iii)​A reasonable compromise between lost upside and undesirable downside.  




	6. RET201-117-25 Pension Plan Immunization Strategies_ How close can you get_.docx
	PENSION PLAN IMMUNIZATION STRATEGIES: HOW CLOSE CAN YOU GET?  

	7. New Solutions to an Age-old problem - Innovative strategies for managing pension and longevity risk.docx
	NEW SOLUTIONS TO AN AGE-OLD PROBLEM: INNOVATIVE STRATEGIES FOR MANAGING PENSION AND LONGEVITY RISKS 
	1.​Global Demographic Shift: 
	a.​Populations are aging due to increased life expectancy and declining birth rates. 
	2.​Rising Old-Age Dependency Ratio: 
	a.​Dependency ratio increasing (Fewer working-age people support more retirees) 
	1.​Global Pension Risk Transfer Activity 
	a.​Solutions include buy-outs, buy-ins, and longevity risk transfers. 
	2.​Geographical Trends 
	a.​U.K.: Uses all three solutions widely. 
	b.​U.S.: Limited to buy-outs and buy-ins (no longevity swaps yet). 
	c.​Canada: Unique among non-U.K. countries—all three solutions used. 
	3.​Buy-Outs (Common in U.S.) 
	a.​Insurer assumes all asset and liability risks. 
	b.​Liability removed from sponsor's balance sheet. 
	c.​Participants receive annuities directly from insurer. 
	d.​Suitable for corporate restructuring or reducing liability size. 
	4.​Buy-Ins (Common in U.K., Rare in U.S.) 
	a.​Insurer pays pension fund; annuity contract matches liabilities. 
	b.​Liability remains on balance sheet. 
	c.​Used in phased derisking and preparation for plan termination. 
	5.​Longevity Risk Transfer (Popular in U.K. and Canada) 
	a.​Converts uncertain liabilities into fixed cash flows. 
	b.​Locks in mortality assumptions. 
	c.​Insurer pays if retirees live longer than expected. 
	d.​Enables better asset-liability matching. 
	e.​Often final step in DIY derisking programs. 
	6.​Conclusion 
	a.​Choice of solution depends on fund objectives: 
	i.​Buy-outs: Clean exit, risk removal. 
	ii.​Buy-ins: Derisking with retained control. 
	iii.​Longevity swaps: Lock in future liabilities. 
	b.​Canada stands out for using the full spectrum of risk transfer tools. 
	1.​Introduction of U.K.-Style Solutions to U.S. : First U.S. pension buy-in in 2011: 
	2.​Major U.S. Transactions in 2012 
	a.​General Motors: $25 billion pension buy-out—largest ever in U.S. history. 
	b.​Verizon Communications: $7.5 billion buy-out 
	c.​The mega deals sparked wider adoption of buy-out solutions in the U.S. 
	3.​Strategic Motivation 
	a.​Companies like GM and Verizon divested pension liabilities to: 
	i.​Refocus on core business. 
	ii.​Reduce financial and administrative burdens of pension plans. 
	4.​Canadian Market Milestone: First Canadian pension buy-in in 2012: 
	5.​Conclusion 
	a.​The success of large-scale transactions in the U.S. and Canada marked a turning point, paving the way for broader adoption of risk transfer strategies. 
	1.​Global Derisking Leader: AkzoNobel (2012–Present) 
	a.​First global pension derisking initiative. 
	b.​U.K. subsidiary ICI began phased derisking in 2014. 
	c.​Completed 11 buy-in deals with 4 insurers, covering £8+ billion in liabilities.​ 
	2.​TRW’s Landmark 2014 Deal 
	a.​First multinational to complete derisking transactions in 3 countries simultaneously (U.S., U.K., Canada). 
	b.​Overcame complex regulatory and benefit system differences. 
	3.​Breakthroughs in Longevity Risk Transfer (2014) 
	a.​BT Pension Scheme: 
	i.​Created an insurance captive to access $28B in longevity reinsurance—largest-ever pension risk transfer. 
	b.​Aviva Staff Pension Scheme: 
	i.​Completed first limited recourse longevity swap (£5B in liabilities, 19,000 participants). 
	4.​Philips’ 2015 “Moon Shot” 
	a.​Simultaneous multi-country risk transfers. 
	b.​U.S. transaction split among 3 insurers to optimize price and capacity. 
	c.​Highly complex deal showed strong commitment to protecting retiree benefits. 
	5.​Kimberly-Clark’s 2015 Multi-Insurer Buy-Out 
	a.​Purchased annuities from 2 insurers. 
	b.​Reduced liabilities by $2.5 billion. 
	c.​Achieved favorable pricing and enhanced benefit security. 
	6.​Conclusion 
	a.​These ambitious, cross-border, and multi-insurer pension derisking deals—termed “moon shots”—represent groundbreaking efforts in securing retiree benefits and managing pension risk on a global scale. 
	1.​Purpose of Longevity Risk Transfer (LRT) 
	a.​Transfers risk of participants living longer than expected to insurers/reinsurers. 
	b.​Provides certainty around future obligations. 
	c.​Helps pension funds match assets to fixed liabilities. 
	2.​Key Feature: Use of Intermediaries 
	a.​Direct deals with reinsurers not allowed in the U.K.; require intermediaries. 
	b.​Three main structures have evolved: 
	Fully Intermediated Solution 
	a.​Earliest model  
	b.​Bank or insurer acts as a full-recourse intermediary. 
	c.​Intermediary assumes credit risk from both pension scheme and reinsurer. 
	d.​Expensive, thus declining in use. 
	Limited Recourse Solution 
	a.​Pioneered by Aviva Staff Pension Scheme (Figure 7 – center). 
	b.​Intermediary only exchanges actual received premiums/fees/payments. 
	c.​Lower cost, but risk of intermediary default remains. 
	Scheme-Owned Captive Insurer 
	a.​First used by BT Pension Scheme  
	b.​Scheme created a captive insurer (in Guernsey), which reinsured with PICA. 
	c.​Fully collateralized, cost-saving, and allows direct access to reinsurance markets. 
	d.​Best suited for large/jumbo schemes with resources to maintain a captive. 
	e.​Advantages of Captive Model 
	i.​Reduces transaction fees. 
	ii.​Allows payment over time. 
	iii.​Offers more customization and access to reinsurance capacity. 
	iv.​Overcomes limits of other two approaches. 
	3.​Market Trends  
	a.​Limited recourse and captive solutions dominate 
	b.​Fully intermediated deals have declined due to higher cost. 
	4.​Benefits of Captive Model (e.g., BT Scheme) 
	a.​Simplifies asset-liability management. 
	b.​Enables staged derisking. 
	c.​Avoids costs and risks of other models. 
	d.​Ideal for jumbo pension funds. 
	5.​Ongoing Challenge 
	a.​Need to simplify and standardize these complex solutions. 
	b.​Goal: Make longevity risk transfer accessible to smaller pension schemes, not just large ones. 
	 

	VII.​EXAMINING LIABILITY RISK 
	1.​Longevity Risk for Pension Funds 
	a.​Pension funds face financial risk if participants live longer than expected. 
	b.​Longer lifespans = increased liabilities → need for more contributions. 
	c.​Results in exposure to inflation risk,  interest rate risk and duration risk 
	2.​Pace of Longevity Improvements 
	a.​Unmistakable upward trend, but recent slowdown in improvement rates. 
	b.​Future increases likely with medical advancements. 
	3.​Impact on Pension Liabilities 
	a.​Rapid increase possible if new mortality tables are adopted quickly. 
	b.​Gradual increase if improvements are recognized incrementally. 
	4.​Conclusion 
	a.​Longevity improvements remain a core risk for pension plans. 
	b.​Understanding and managing liability risk is crucial for pension sustainability.​​​​​​​​​ 

	VIII.​INTRODUCING NEW SOLUTIONS 
	1.​Pension Derisking Continuum 
	a.​Includes longevity-only, asset-only, and full-annuity (combined risk) solutions 
	b.​Reflects different levels and types of risk coverage available to pension schemes. 
	2.​Longevity-Only Solutions 
	a.​Options to transfer all risk or just tail risk (low-probability, high-impact events). 
	b.​Available to both large and small schemes. 
	3.​Needs for improvement: 
	a.​Better coverage for younger deferred members. 
	b.​More standardized and efficient small transactions. 
	c.​Better syndication of large transactions. 
	4.​Asset-Only Solutions 
	a.​Schemes must select from diverse asset classes. 
	b.​In a low interest-rate environment, many hold riskier assets to earn returns. 
	c.​Require help managing asset volatility. 
	5.​Full-Annuity (Combined Risk) Solutions 
	a.​Address both asset and liability risks. 
	b.​Accessible to schemes of all sizes and sectors. 
	6.​Areas needing development: 
	a.​Extend coverage to younger deferred participants. 
	b.​Increase use of syndication and sidecar solutions to scale growth. 
	7.​Call to Action:  Expand access to all existing solutions in different markets 
	8.​Goal: Make these derisking strategies available globally to more pension schemes, regardless of size or location. 

	IX.​GOING DUTCH  
	1.​Dutch Collective Defined Contribution (CDC) Schemes 
	a.​Hybrid between DB and DC plans. 
	b.​Members’ benefits accumulate collectively in a professionally managed pooled fund (no individual accounts). 
	c.​Members receive lifetime payments at retirement, targeting income similar to DB schemes. 
	2.​Risk Allocation 
	a.​Employers bear limited risk. 
	b.​Members collectively bear investment and longevity risks. 
	c.​Benefits may be reduced if investment returns are poor or longevity is higher than expected. 
	3.​Advantages 
	a.​Large schemes with tens of thousands of members. 
	b.​Benefit from economies of scale and expert asset management. 
	4.​Downside: Intergenerational Risk 
	a.​Younger members may subsidize retirees’ increasing longevity, potentially causing financial burden. 
	5.​Future Needs 
	a.​Adapt risk budgeting and risk transfer tools from DB sector for CDC schemes. 
	b.​CDC schemes seen as a promising way to expand pension coverage to millions lacking workplace benefits.​​​ 

	X.​MANAGING INSURED ANNUITY RISK 
	1.​Market Overview 
	a.​Since 2012, over US$230 billion in annuity and longevity risk transfer transactions 
	b.​Additional activity in Germany, Canada, the Netherlands, and the U.S., but with limited public data 
	2.​Key Innovations and Milestones 
	a.​2012: Dutch insurer Aegon completed Netherlands' first tail-risk longevity hedge 
	i.​"Out-of-the-money" structure: pays only in extreme longevity scenarios 
	b.​2013–2015: Further tail-risk deals by Aegon and Delta Lloyd, using capital markets solutions 
	c.​2014: More annuity back book transfers in the U.S., U.K., and Canada (via M&A-style transactions) 
	d.​2014–2015: 
	i.​Dutch reinsurance-based tail-risk hedges led by RGA 
	ii.​First-ever longevity reinsurance deal in France 
	e.​2015: U.K. & German insurers prepare for Solvency II with: 
	i.​Over $11B of longevity reinsurance 
	ii.​Full-indemnity “at-the-money” swaps covering life expectancy beyond current estimates 
	f.​2016 onward: Impact of Solvency II  
	i.​Accelerated annuity block transfers in the U.K. 
	ii.​Inspired non-U.K. insurers to explore U.K.-style risk management 
	3.​Goals for reinsurance: 
	a.​Efficiently manage obligations 
	b.​Provide cost-effective coverage 
	c.​Optimize capital​ 
	4.​Future Outlook & Capital Market Challenges 
	a.​Demand for longevity/annuity reinsurance expected to exceed supply 
	b.​Capital market involvement needed, but faces barriers: 
	c.​Reinsurers’ advantages: 
	i.​Expertise and proprietary data 
	ii.​Diversification between mortality/longevity 
	iii.​Tax and regulatory benefits 
	d.​Hurdles for hedge funds and other investors: 
	i.​Hard to replicate reinsurer economics without high leverage 
	ii.​Limited appetite for long-term, indemnity-based structures 
	iii.​Focus on short-tenor index-based deals may not hedge actual risk effectively 
	5.​Covered populations often more affluent, with better longevity, making them favor whole-of-life indemnity reinsurance 
	6.​Conclusion 
	a.​Longevity reinsurance capacity is critical for global insurers and pension funds 
	b.​Need to develop capital market solutions to supplement limited reinsurance capacity 
	c.​Innovative approaches are required to integrate alternative capital into the longevity risk transfer market 

	XI.​HITCHING UP THE SIDECAR 
	1.​What Is a Reinsurance Sidecar? 
	a.​Financial structure that allows external investors to take on insurance or reinsurance risk. 
	b.​Typically sponsored by a reinsurer looking to share risk and returns with third-party capital. 
	c.​Used increasingly in pension and longevity risk transfer markets. 
	2.​Benefits of Sidecar Arrangements 
	a.​Co-investment opportunity: 
	i.​Investors share profits and losses on the same terms as reinsurers. 
	ii.​Access to reinsurer's actuarial expertise and big data on mortality/longevity. 
	b.​Creates capital efficiency and can attract alternative capital (e.g., hedge funds, private equity, sovereign wealth funds). 
	3.​Market Development 
	a.​2018: Launch of Langhorne Re by RGA and RenaissanceRe, in partnership with institutional investors. 
	i.​Targeted transactions over US$5 billion. 
	ii.​Significant step forward for sidecar innovation in longevity risk. 
	4.​Future Potential 
	a.​Sidecar model can help scale the longevity risk transfer market. 
	b.​Attract diverse capital sources. 
	c.​Bridge the gap between growing demand and limited reinsurance capacity. 
	5.​Key question: 
	a.​How can institutional investors be better mobilized to support the expanding pension and longevity risk transfer market? 
	6.​Conclusion 
	a.​Sidecars may become the preferred strategy for bringing alternative capital into the longevity risk transfer space. 
	b.​Offers a pragmatic and collaborative solution to support market growth in the absence of fully developed capital market products. 

	XII.​ANNUITY WRITER DERISKING CONTINUUM 
	1.​Insurers managing annuity risks are adopting similar derisking innovations as pension sponsors. 
	2.​These techniques help optimize balance sheet management and capital efficiency  
	3.​Longevity-Only Segment 
	a.​Common tools: Longevity reinsurance, Tail risk protection (for extreme longevity events) 
	b.​Challenges: 
	i.​Regulators prefer “at-the-money” full indemnity reinsurance over tail-risk structures. 
	ii.​Capital relief for tail-risk deals is still uncertain. 
	c.​Needs: 
	i.​Longer-tenor deals 
	ii.​Reduced basis risk 
	iii.​Greater regulatory comfort with tail-risk protection 
	d.​Syndication is becoming more important, especially for: 
	i.​Large transactions 
	ii.​Specialized risk pools 
	4.​Asset-Only Segment 
	a.​Insurers have many investment options, but: 
	i.​Need help creating efficient matching portfolios 
	ii.​Goal: Align asset and liability cash flows for capital optimization 
	5.​Full-Annuity Segment 
	a.​Growth in: Block reinsurance transactions, M&A of annuity portfolios 
	b.​Future needs: 
	i.​Greater use of syndication and sidecar solutions 
	ii.​Adaptation of successful U.K., Canadian, and Dutch solutions for wider global use 
	6.​Conclusion 
	a.​These developments are critical to expanding access to cost-effective annuities worldwide. 
	b.​Improving access to lifetime income and retirement security is a global priority. 
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	1. RET201-121-25 Introduction to Retirement Plan Funding
	RETIREMENT PLAN VALUATION STUDY NOTE 
	REASONS FOR FUNDING  
	GOVERNANCE  
	3.​Final contributions are often determined within legal/contractual limits by sponsor agents or governing bodies: 
	a.​Corporate plans: A CFO may choose the contribution level based on: 
	i.​Other uses of funds. 
	ii.​Premiums to guaranty funds. 
	iii.​Tax and accounting implications. 
	iv.​Impact on credit ratings. 

	ACTUARIALLY DETERMINED CONTRIBUTIONS (ADCS) 
	a.​Normal Cost determined using actuarial cost methods (e.g., immediate gain or spread gain): 
	b.​Unfunded Accrued Liability (UAL) Payoff 
	Factors for Amortization of UAL  

	ASSUMPTIONS 
	SOLVENCY VS. GOING CONCERN APPROACHES 
	3.​Motivations  

	COMBINED APPROACHES 
	USE OF SURPLUS 
	GOVERNMENT-SPONSORED PLANS 
	1.​Governments use cash-based budgeting (1–2 or 5–10 years), not accrual 
	3.​Intergenerational Equity vs. Budgeting: 
	4.​Macroeconomic Impact: Unfunded liabilities = pension debt 
	6.​Opportunity Cost View: If governments can’t issue debt for high-return investments (esp. human capital),  it may be better to fund pensions less and redirect to investment 

	COUNTERCYCLICAL STRATEGIES TO BALANCE PROCYCLICAL FUNDING TENDENCIES 
	1.​Pension funding is procyclical: 
	a.​Contributions are lower during economic expansions (high returns, high interest rates). 
	b.​Contributions are higher during contractions—when sponsors can least afford them. 
	2.​Proposed Solutions: 

	a.​Raise max tax-deductible contributions to encourage saving during expansions. 
	b.​Set minimum contributions during expansions, regardless of UAL. 
	c.​Use higher target funding levels in good times, relax in downturns. 
	d.​Apply more smoothing methods, including: 
	i.​Phased-in asset losses and assumption changes 
	ii.​Extended amortization during downturns 
	e.​Restrict or expand surplus use, depending on context (impact unclear). 
	f.​Use combined approaches: 
	i.​Include a stable “floor” component for downturns. 
	ii.​Use smoother/variable elements for expansions. 
	3.​Drawbacks of Countercyclical Methods: 

	a.​Lowering contributions may weaken benefit security then it's most needed. 
	b.​Sponsors may still avoid contributing more in expansions. 
	c.​Sponsors might terminate plans once a small surplus appears. 
	d.​Economic cycles are unpredictable, risking over- or underfunding. 
	e.​Accumulated surplus might have limited value to sponsors (see Section 8). 
	4.​While some argue pension contributions reduce corporate investment during downturns, the funds are still invested in the market, so the net effect on aggregate investment is uncertain.​​ 

	COMPLEX INTERACTION OF BENEFITS AND CONTRIBUTIONS 
	1.​In reality, benefits and contributions can influence each other—not just contributions funding fixed benefits. 
	2.​Multi-employer plans: 
	a.​Contribution rates fixed by contract. 
	b.​Valuation determines if benefits can increase. 
	c.​Unions may later negotiate higher contributions for improved benefits. 
	3.​Government-sponsored plans: 
	a.​Valuation based on existing benefits. 
	b.​If ADC < prior contribution rate, benefits may be enhanced (e.g., by trustee or legislature). 
	c.​Future benefits are adjusted based on prior contribution capacity. 
	4.​Target benefit / collective DC plans: 
	a.​Contributions are fixed, benefits/indexation are adjusted to align with assets. 
	b.​Regulators may later set higher contributions if benefit adequacy falls short. 
	5.​Defined contribution plans (DC): 
	a.​Analysis may assess whether current contributions meet retirement income targets. 
	b.​If participants adjust contributions based on this, benefits drive contribution levels.​ 
	 

	 


	2. RET201-119-25 Benefit Security Pension Fund Guarantee Schemes (pp. 4 - 13)
	BENEFIT SECURITY PENSION FUND GUARANTEE SCHEMES (PP. 4 - 13_ 
	INTRODUCTION 
	1.​Challenges to DB pensions include: 
	a.​Market corrections and low interest rates. 
	b.​Asset-liability mismatches. 
	c.​Severe underfunding due to accounting changes. 
	d.​Ageing populations and financial scandals. 
	2.​Rise in DC plans and reduction in public pensions have led to uncertainty over retirement income. 
	3.​Some countries use strict funding rules (e.g., Netherlands), others explore pension guarantee schemes (e.g., UK). 
	4.​These schemes protect beneficiaries if a DB plan sponsor goes bankrupt while underfunded. 

	ARGUMENTS FOR BENEFIT GUARANTEE SCHEMES 
	1.​Market Failure 
	a.​Pensions are deferred wages; workers "trade" lower current pay for future benefits. 
	b.​In theory, workers adjust this trade based on perceived firm solvency. 
	c.​Problem: workers often lack full information or understanding due to asymmetric information. 
	d.​Guarantee schemes correct market failure by offering a safety net against sponsor bankruptcy. 
	e.​Prevent "runs" on firms by reducing worker fears, similar to deposit insurance in banking. 
	2.​Diversification Problem 

	a.​Employees' current and future income is tied to the same employer. 
	b.​A firm's bankruptcy can result in a double loss—job and pension. 
	c.​Most employees lack the means or expertise to hedge this risk. 
	d.​Particularly bad in book reserve systems, where pension assets are not externally secured. 
	e.​Employees often cannot short the sponsor's stock to hedge risk. 
	f.​In some countries (e.g., Germany, Sweden), guarantee schemes are mandatory for such systems. 

	CHALLENGES FOR GUARANTEE SCHEMES 
	1.​Moral Hazard 
	a.​Plan sponsors may take on more risk if liabilities are insured. 
	i.​Raise benefits irresponsibly. 
	ii.​Cut contributions. 
	iii.​Pursue risky investments. 
	b.​Mitigation strategies: 
	i.​Exclude recent benefit increases from coverage. 
	ii.​Cap the guaranteed benefit 
	iii.​Risk-adjusted premiums based on funding level or strategy. 
	c.​But full risk-pricing is difficult and may be insufficient to eliminate moral hazard. 
	2.​Adverse Selection 

	a.​If premiums are mispriced, strong firms may subsidize weaker ones. 
	b.​Could lead to exit of healthy firms from the system (shift to DC). 
	c.​Proper risk-pricing is difficult: 
	i.​May drive weak firms into bankruptcy. 
	ii.​Requires large reserves to cover lumpy claims. 
	iii.​High premiums may accelerate the decline of DB plans. 
	3.​Systematic Risk 

	a.​Guarantee schemes can't insure against systematic risk (e.g., recessions, market crashes). 
	b.​Underfunding and bankruptcies often occur simultaneously. 
	c.​Schemes that take over assets (e.g., PBGC, PPF) face investment correlation risk. 
	d.​Alternatives (e.g., PSVaG in Germany) mitigate this by buying annuities instead of managing assets. 
	e.​Growing pension liabilities could destabilize companies and vice versa. 

	PUBLIC VS. PRIVATE PROVISION 
	1.​Some argue private insurers can’t handle systemic risk, justifying government involvement. 
	2.​Critics question whether modern financial markets now offer sufficient tools for private coverage. 
	3.​Public guarantee schemes face political resistance: 
	a.​Taxpayers (often with shrinking state pensions) may resent bailing out DB beneficiaries, who are often better compensated. 
	4.​Fiscal burden can be managed by:  
	a.​Strict funding and investment rules 
	b.​Benefit caps. 
	5.​Nonetheless, governments are often expected to act as lender of last resort during systemic crises 

	PRACTICAL ISSUES 
	a.​Pension guarantee schemes are often politically motivated, introduced in response to: 
	i.​Industrial pressures (e.g. Ontario in 1980 after plant shutdown threats). 
	ii.​High-profile bankruptcies (e.g. UK introducing its scheme after 65,000 pension losses). 
	b.​Schemes may serve as hidden subsidies to support failing industries or regions. 
	c.​Economists argue such subsidies distort resource allocation and are non-transparent. 
	d.​Key questions: 
	i.​Are rising bankruptcies and underfunding cyclical or part of a structural shift? 
	ii.​If structural (e.g. due to global competition, low return environment, tougher accounting), guarantee schemes may become more necessary. 

	CONCLUSION AND KEY PRINCIPLES 
	LESSONS FROM GLOBAL EXPERIENCE 
	PRINCIPLES FOR SUCCESSFUL PENSION GUARANTEE SCHEMES 
	1.​Limited benefit coverage: 
	a.​Caps on payouts. 
	b.​Exclusion of late benefit increases. 
	2.​Risk-based premium pricing: 
	a.​Based on insolvency risk, underfunding, and asset/liability mismatches. 
	b.​Requires market-based measures (e.g. credit ratings). 
	3.​Strict and consistent funding rules: 
	a.​Ensure plans are well-funded. 
	b.​Prompt sponsor action on shortfalls. 
	4.​Prudent asset-liability management: 
	a.​Encouraged for both pension funds and the guarantee fund itself. 
	b.​Avoid correlation between guarantee fund assets and plan risks. 
	5.​Adequate legal powers: 
	a.​Collect additional premiums or collateral from risky plans. 
	b.​Enforce transparency and obtain bankruptcy claims. 
	c.​Operate independently from political influence. 

	OVERALL SUMMARY 
	 
	 


	3. Risk management and public plan retirement systems.docx
	RISK MANAGEMENT AND PUBLIC PLAN RETIREMENT SYSTEMS 
	DIFFERENCES BETWEEN PUBLIC AND PRIVATE SECTOR PLANS 
	3 OBSERVATIONS BY TASK FORCE 
	1.​Must better manage public pension risks 
	2.​Need a risk evaluation, management and reporting framework to identify moral hazard, risk levels and potential structural consequence; potential breakdowns/ stresses and related contingency plans 
	3.​Actuaries integral to above 

	FOCUS OF REPORT:  
	1.​Essential elements for robust risk reporting framework (Not judging the appropriateness of risk taking in pension plans) 
	2.​Current stress on public systems 
	a.​Plans is hitting maturity 
	b.​Long term affordability by taxpayers 
	c.​Insufficient funding by legislative bodies 
	d.​Excessive benefits vis-à-vis risk capacity to fund them 
	e.​Inappropriate benefit design 

	3.​3 contributors to stress actions 
	a.​Slippery slope of skipping contribution  – Sets precedents for bad plan governance 
	b.​Managing plan surplus vis-à-vis ongoing investment risks – Tend to focus on employer budget w/o taking note of factors leading to the surplus 
	c.​Understanding level of investment risks actually taken – w/o this understanding, short term decisions (e.g. benefit levels) can have long term impacts on future generations 

	4.​Why risk management framework important: 
	a.​Major structural issue: Diffusion of responsibilities and controlling authorities among stakeholders 
	b.​W/O external, independent authority, a risk management framework can set risk taking boundaries and policies and mechanisms to support: 
	c.​Continuous funding 
	d.​Educate stakeholders to understand risk better 
	e.​Identify plan provisions creating misalignment / mis-price risk incentive 
	f.​Identify conflicting objectives between stakeholders and health of pension system 


	5.​3 main financial levers: Current & future benefit levels; employer & employee contribution and investments​​​ 

	5 ELEMENTS OF ACTUARIAL CONTROL CYCLE: 
	1.​Identify all stakeholders, their objectives and ability to influence outcome 
	2.​Identify objective of risk system 
	3.​Establish risk budget (of obligor); use to evaluate risk levels  
	4.​Evaluate risk mitigation alternatives 
	5.​Maintain effective feedback process (both employee and public disclosures) 
	Element # 1: Identify stakeholders 

	1.​Society / Taxpayers / Recipients of Social Services 
	a.​Objective: Attract and retain good public staff but not over-compensate & at predictable costs 
	b.​Incentives: Typically don’t understand trade-offs between immediate funding and long term plan risks  
	c.​Options / Decisions: Rely on agents (elected officials, public sector employers) 

	2.​Public employees (Plan members / Beneficiaries) 
	a.​Objectives: benefit security (esp. not covered by Social Security) 
	b.​Incentives: Want biggest bang for the buck (Largest benefit with smallest contribution) 
	c.​Options / Decisions: Collective bargaining; Can find a job 

	3.​Unions (as an institution) 
	a.​Objectives: Particularly favor superior continuing benefits (i.e. not s.t. repeated bargaining) 
	b.​Incentives: member loyalty from successful bargaining outcome 
	c.​Options / Decisions: Ability to negotiate and campaign (against elected officials) 

	4.​Non-elected Public Sector employer 
	a.​Objectives: See pension and other benefits as valuable tool to mitigate compensation differences from private sector 
	b.​Incentives: Want a stable, good workforce; min. conflict with officials; may also belong to the same pension plan 
	c.​Options / Decisions: Important role in framing final budget decisions (being at the negotiation table) 

	5.​Retirement System Governing Body (within a standalone retirement system) 
	a.​Objectives: ensure enough assets to meet obligations cost effectively 
	b.​Incentives: Perceived as providing benefits at lowest cost and risk to plan members 
	c.​Options / Decisions: Depends on the type of authority granted to the governing body (e.g. from full authority to set contribution to zero authority) 

	6.​Legislative Body (Elected officials) 
	a.​Objectives: Provide taxpayer expected service at lowest cost 
	b.​Incentives: Election success 
	c.​Options / Decisions: Ability to increase tax rates is limited; Aware of decisions made at bargaining table on voters  
	Element # 2: Define Objectives  


	1.​3 Major risks:  
	a.​Inherent risks (E.g. longevity risks) 
	b.​Management risk (e.g. the 3 main financial levers, see above) 
	c.​Governance risk (e.g. inherent in the diffuse authority structure) 

	2.​Other considerations 
	a.​Sustainability 
	b.​Equitable (taxpayers & public employees; inter-generational) 
	c.​Appropriate funding (predictable and not excessive) 
	d.​Benefit design (attract and retain employee but allow no gaming the system) 
	e.​Governance (risk disclosures)​ 
	Element # 3: Setting Risk Budgets 


	1.​Must define risk tolerance level and bearer of consequences of the risk exposure 
	2.​Must have a hard limit which should rarely be crossed & soft limit to manage escalating exposures (e.g. higher level authorities) 
	3.​Considerations: 
	a.​Systematic risk of pooled risks 
	b.​Anti-selection potential (e.g. double dipping) 
	c.​Un-hedgeable actuarial risks (e.g. longevity risks)  
	d.​Un-hedgeable non-actuarial risks (e.g. legislative unwillingness to fund properly)  
	e.​Extreme tail situations (e.g. events which cut tax base and increase required contribution at the same time) 
	f.​benefit level stability – plans able to change benefit levels can take on more risk) 
	g.​Ability to pay contributions – both contributions. level and costs of changing contributions 
	h.​Demands on revenue streams (e.g. new schools, infrastructure maintenance) 
	i.​Asset liability risk (e.g. combined effect of interest rate, credit and liquidity) 
	j.​Plan maturity - asset shortfalls may lead to large required contributions) 
	k.​Relative importance of investment earnings as a funding source – annual volatility and uncertainty re long term mean reversion 
	Element #4: Evaluate Risk Mitigation Alternatives 


	1.​System discipline (e.g. tight control over surplus usage; use risk budget to identify warning situations and establish a corresponding response system) 
	2.​Pricing discipline – have a framework to measure risk inherent in benefit promises (e.g.  
	a.​Use MV or risk-adjusted or actuarial values 
	b.​Use stochastic measurement 
	c.​Use stress and specific scenario testing 
	d.​Use analytics and guidelines re tradeoffs between additional benefits and current market conditions 

	3.​Budgetary discipline – aligning revenue to costs 
	a.​Traditional risk mitigation 
	b.​Potential change in risk exposure and related scenarios esp. downside 
	c.​Possible position to mitigate downside risk 
	d.​Correlation level of different risks 

	4.​Risk Mitigation – Regulatory Back Stop Structure 
	a.​Generally protected by the same state constitutional clauses that forbid govt to abrogate contracts  
	Element #5: Effective feedback process 

	1.​Distortions in pension feedback loop 
	a.​Time horizon – may take decades to bring bad management to light – too late for cost effective mitigation  
	b.​Dysfunctional control structure – No single authority to make significant change / compel contribution 
	c.​Lack effective regulatory standard - No single authority to compel disclosures on comparable basis 
	d.​Economic & demographic cycles – Can change tax base; Relying on long term average as a risk mitigation strategy may cause inadequate contribution during good times and unsustainable contribution during down times 

	2.​Although it is assumed govt entities are "perpetual", 2 main concerns: 
	a.​Tax base are not stable 
	b.​Taxpayers are better able to recognize reduced funding by state for other long-term responsibilities 


	RISK BUDGETING & FEEDBACK PROCESS 
	1.​Risk budgets structures risk decision process – feedback loop disciplines decision making and allows managing effects of risk taking 
	2.​Setting Risk Budget – Considerations 
	a.​Risk tolerance (quantify and disclose hedged and unhedged costs) 
	b.​Types of future events giving intolerable outcomes over different time horizons 
	c.​Allowable risks and related mitigation strategies – ensure within risk budget 
	d.​Execution of strategy and over what time frame 
	Consideration a: Set risk budget 


	1.​Risk budget often stated as upper limit to plan cost / annual variance in cost 
	2.​Consider feature of plan itself and sponsoring system 
	3.​Understand stakeholders 
	4.​Future taxpayers as reason for more risk? – consider consequences of today's risk taking on tomorrow's cost structure 
	5.​Risk Defeasance  
	a.​Cost of defeasance financial risk is determined by compare risk adjusted liability value with asset MV 
	b.​Cost of defeasance is the cost a rational party willing to pay to accept the liability (Does not mean the system intends to or can transfer the liability) 
	c.​A public entity with benefits it cannot afford to defease should know the additional risks endured by funding parties (taxpayers and employees) 

	6.​Use of range of all possible outcomes- analysis should focus on how to manage all outcomes outside the acceptable risk budgets 
	Consideration b: Exceeding Risk Budgets 

	1.​To decide what can breach the established risk budget, consider how close it currently is to the risk budget and how much risk it is taking on via new commitments 
	Consideration c: Employing Risk Mitigation Strategies 

	1.​Prioritize risk exposure based on severity, significance and time horizon 
	2.​Strong governance structure – a key mitigation strategy 
	Consideration d: Risk Management Strategy – Establishing process and time horizon 

	1.​After setting risk budget; "exceed budget" scenarios and mitigation strategies, develop risk management process and time horizon (Before changing risk management process, re-evaluate the 3 items) 

	CONCLUSION AND RECOMMENDATIONS 
	1.​Risk focused reporting and governance requirement addresses - 3 topics: 
	a.​Constructive Structural Incentives (including moral hazard issue) 
	b.​Distinguish Prudent Risks 
	c.​Planning for future Stresses​​​​​​​​ 
	Topic a: Constructive Structure Incentives 


	1.​DB funding dysfunctions include 
	a.​Unenforceable funding mechanism – employer not required to make needed contribution  
	b.​Un-specified method for contribution determination  
	c.​Unclear method for benefit adjustment if underfunded 
	d.​Unclear method to restrict distributing perceived surplus for non-pension purpose 
	e.​No limit set to relate risk undertaken with sponsor's ability to tolerate adverse results 

	f.​Agency Cost - Plan provisions encourage unfavorable stakeholders and agents actions 
	g.​Manipulate FAE to increase pension amount 
	h.​Management support past service cost if they also benefit 

	i.​Overly board dispersion of contributionrol 
	Topic b:  Distinguishing Prudent Risks - Considerations 

	1.​MV or Risk-adjusted vs. actuarial value of assets and obligations (Going concern) 
	2.​Appropriate use depends on specific context 

	3.​Plan maturity – leverage investment risk relative to payroll 
	4.​Plan design – consider anti-selection, agency cost and put option cost in risk hedging and taking strategy 
	5.​Sponsors' ability to adjust design directly relate to ability to withstand future adverse events 
	a.​A contingent benefit structure with risk sharing enhance plan viability 

	b.​Sponsor's ability to adjust contribution w/o endangering other public benefits 
	c.​An agreed-upon risk budget facilitates any trade-off decision between funding with other public needs  
	Topic c: Planning for future stresses - Effective risk management reporting: 


	1.​Clarifies the fixed and discretionary elements in the system  
	2.​The elements are: benefits levels, contribution levels and investment 
	3.​If one element is fixed, the other 2 must create an offsetting hedge 

	4.​Information access for all decision makers  
	5.​Factor in future demographic and economic conditions 
	6.​Assess event's horizon (the point at which adequate funding can no longer be secured) 
	7.​Identify governance issues that create bias (e.g. benefit structure) 
	8.​Have a feedback loop based on actuarial considerations to suggest governance improvement 

	RECOMMENDATION 
	1.​Identify and assess stakeholders & agents' incentives – keep transparent balance of incentives 
	2.​Disclose potential stress between obligations and funding requirements, potential breaking point, volatility that accompany the best estimate and errors around the mean. 
	3.​Stress value of the risk management principles to stakeholders, agents and regulatory  

	APPENDIX A 
	1.​Why the design difference between public and private plans? 
	a.​Lack of federal involvement (states have significant rights of self government) 
	b.​Different employee expectations (different career patterns) 

	2.​Why the operational difference between public and private plans? 
	a.​The above 2 reasons plus requirement of a balanced cash budget and informational transparency 

	3.​Nature of Plan Sponsor 
	a.​State and local govt must balance annual budget and borrowing channels similar to private sector 
	b.​Expect continuing existence of govts – tend to increase # of stakeholders 
	c.​State institutions may dictate certain aspects of state and local plans 
	d.​Large # of participation – aid risk pooling; economy of scale 

	4.​Nature of Membership 
	a.​Longer average service period; Most w/o Social Security coverage 

	5.​Plan Design 
	a.​Aim to provide an adequate retirement benefit after a full career 
	b.​Permit employee contribution on a pre-tax basis (not allowed for private employee) 
	c.​Plans for public safety members all have industrial death and disability benefits 
	d.​Substantial variation in benefit formula, retirement age; early retirement benefit, COLA provisions; DROP features if offered 
	e.​Common provisions: cost-sharing or risk-adjusting provisions where contribution or benefit change for a variety of reasons 
	f.​Concern: benefit levels offered by some public retirement systems are greater than what is needed for adequate retirement. 

	6.​Plan Governance  
	a.​State constitutions set the rules on benefits,  
	b.​Public sector benefits are codified by law – less adjustment possibility 
	c.​Tend to be less concern re: ERISA, PBGC and Social Security 
	d.​Governed by board of elected, ex-officio and appointed members (may represent management, labor, non-represented members, retirees, outside trustees) 
	e.​Public plan retirement boards s.t. to freedom of information law – transparency lead to public scrutiny and need to communicate to a variety of stakeholders. 
	f.​Subscribe to GASB (not FASB) 

	7.​Funding 
	a.​Greater latitude in developing funding regime (flexible actuarial funding technique 
	b.​No min. funding compliance nor maximum funding limitations 
	c.​Tax deductibility not a concern (public ER not s.t. to tax) 
	d.​Common to use EAN (relatively level funding as % of pay); fixed employee and variable ER contribution  



	APPENDIX B – DISCUSSION OF STAKEHOLDERS 
	1.​Society / Taxpayers 
	a.​Backstop for pension plans 
	b.​Direct payers to public employees 

	2.​Public employees (Members, Beneficiaries, and Future employees) 
	a.​Has many "employers": taxpayers, politicians, civil service bureaucracy 

	b.​Unions - Mainly employee agent but may be treated as a distinct stakeholder 
	3.​Public Sector ER (civil service bureaucracy) 
	a.​Agent of taxpayers and politicians 
	b.​Control key elements in the pension equation: pay levels (direct pay and benefit), continued employment, making of ER contribution 
	c.​Managers, if also plan members, may face principal-agent conflict 

	4.​Retirement System Governing Body 
	a.​Can be independent or semi or fully controlled by ER sponsor  
	b.​Oversee funding authorized by state legislature and benefit admin, safeguard contribution and investment earnings for future benefits 

	5.​Legislature (Elected officials for making ER contribution and setting benefits) 
	a.​Responsibilities: Appropriating cash contribution into plan and benefits levels provided 
	b.​Can raise funds beyond debt ceilings using pension obligation bonds (another risk) 
	c.​May have no authority to stop elected officials from diverting funds unless codified by law 

	6.​Other agents - Actuaries, plan administrators, investment manager 
	a.​ Professional responsibility to communicate risk 

	APPENDIX C 
	1.​General benefit of Pooling 
	a.​Risk pooling – main risk: longevity risk (but must use the same mortality table) 
	b.​Low admin and investment cost 
	c.​Pooling benefit is only realized if investment risk is constrained within a good risk management budget 

	2.​Risk exposure  
	a.​Inherent risks in benefits design: 
	b.​Systematic longevity risk, benefit options (e.g. subsidized early retirement); ability to game the system (FAE manipulation) 

	c.​Management risk of major stakeholder actions 
	d.​Contribution policy – legislation can refuse to make required contributions.  Or take funding holidays 
	e.​Increasing benefits – Elected officials can increase benefits in lieu of other compensation component increase seen as cost free but reality is increasing fixed plan cost 

	3.​Investment risk – biggest unknown: determination of long term rate 

	4.​Governance Risk (Unique to public plan) 
	a.​No single governing authority 
	b.​Principal agency problem – a good system will incentive participations to act such that overall cost is lowered 

	5.​Operational Risk 
	a.​Elected officials managing risks without appropriate expertise  
	b.​Lacking appropriate risk analytic tools –e.g. meaningful way to measure ROI, ex ante and ex post 
	c.​Looking solely on ROA not conducive to asset-liability match  
	d.​ALM don’t factor in the "fat tail" cost 
	e.​Also to consider the effect from cascading risks and relatedness of market downturns and reduced tax revenues 

	6.​Inherent Time Horizon Risks 
	a.​Due to long time frame – generation of managers can pass risk forwards 
	b.​Little incentive to hedge – future taxpayers are more interested to hedge but have no say 

	7.​Plan Maturity risks  
	a.​Asset shortfalls may drop to a point where significant additional contribution is required 


	APPENDIX D – RETIREE HEALTH BENEFITS 
	1.​Offers Indemnity coverage (i.e. implicit COLA and is recognized by GASB) 
	2.​Great variety of plan design - Spouse and dependent coverage often ER subsidized 
	3.​benefit not related to pay or service 
	4.​contribution during retirement – less so in public sector – instead share cost via deductible and co-insurance 
	5.​Tendency to constitutionally guaranteed benefit but not advanced funded  
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