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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:
e ILAI101-100-25: Life Products and Features
e ILAI101-102-25: Understanding Profitability in Life Insurance
e ILAI101-106-25: Experience Assumptions for Individual Life Insurance and

Annuities

e ILA101-103-25: Ch. 9 of Life Insurance Products and Finance, Atkinson and
Dallas

o ILAI101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance,
Atkinson and Dallas

e Predictive Models on Conversion Studies for the Level Term Premium Plans,
SOA, Mar 2017

Commentary on Question:

This question compares Term Insurance and UL product characteristics and the selection
of appropriate assumptions. A secondary focus is on profitability measurement
comparisons & a source of earnings analysis. Candidates did well on parts (a) and (c)
and struggled more on parts (b) and (d). See separate comments below.

Solution: (LO 2b)
(a) You are given the following information about Term Co’s 5 and 10-year level
term life insurance products:



1.

Continued

(b)

They are renewable at a higher premium amount beyond the initial level term
period pattern

The issue age range is 18-65

There is no maximum face amount

Premium rates per 1,000 do not vary by face amount

The mortality pricing assumption is based on Term Co experience and varies
by gender and attained age

Critique the mortality pricing assumption.

Commentary on Question:

This question tests candidates’ understanding of types of assumptions commonly
used in actuarial pricing and product development. Candidates were asked to
evaluate mortality assumption for a Term product. Many candidates did well on
this question. Full credit was awarded to candidates who made two well
explained points below.

Attained age mortality tables make it difficult to be competitively priced
across a range of issue ages

Currently there is no face bands, mortality is generally better for higher bands
than the rest.

Renewal mortality in the post-level period is influenced by unhealthy lives
retaining coverage (anti-selection)

Post-level term mortality is largely dependent on the magnitude of the shock
lapse

Consider separating smoker/non-smoker or other underwriting criteria

You are given Term Co’s 10-year term GAAP results for the prior quarter:

Aggregate Reserve Rollforward \
Beginning of Period Reserves 675,000
Net Premium 370,000
Reserve Released for Maintenance Expenses (125,000)
Interest Added to Reserves X
Reserve Released for Death Benefits (220,000)
Reserve Released for Surrenders (18,000)
End of Period Reserves 695,500
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Continued

Actual Experience
Net Premium 390,000
Investment Income 9,500
Death Benefits Paid 245,000
Surrender Benefits Paid 0
Maintenance Expenses Paid 128,000

(1) (LO 1c¢) (0.5 point) Calculate X in the Aggregate Reserve Rollforward.
Show all work, including writing out relevant formulas used in any
calculations.

i .. | ; | 1 Leulations.

Commentary on Question:

This question tests candidate's understanding of Source of Earnings analyses.
Candidates were asked to apply the methodology to perform a numerical
calculation for a given scenario with different drivers of earnings. Most of
candidates did relatively well in part (i) and (ii), but poorly on part (iii). Many
candidates don’t understand what’s the difference between the net profit on
valuation basis vs. actual result basis.

(i) Interest Added to Reserves

= End of Period Reserves - (Beginning of Period Reserves + Net Premium +
Reserve Released for Maintenance Expenses + Reserve Released for Death
Benefits + Reserve Released for Surrenders)

= 695,500 — (675,000+370,000-125,000-220,000-18,000) = 13,500



1 . Continued

(c)

Gi)
Source of Earnings Analysis Actual Results
In Force Profit Margin
Actual Gross Premium 390,000
GAAP Reserve Premium (370,000)
Net 20,000
Experience - Investment Gains
Investment Income 9,500
GAAP Reserve Interest (13,500)
Net (4,000)

Experience - Mortality

Net (25,000)
Experience - Lapse
Actual Surrender Benefits -
GAAP Reserve Released for Surrender Benefits 18,000

Net 18,000
Experience - Expenses

Actual Expenses (128,000)

GAAP Reserve Released for Expenses 125,000

Net (3,000)

TOTAL 6,000

(LOs 1a, 2a) Describe considerations that should be incorporated into the
following term assumptions before they are used to price the UL product:

(1) Mortality
(11) Lapse

(ii1))  Interest
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Continued

(d)

Commentary on Question:

This question continues to test candidates’ understanding of types of assumptions
commonly used in actuarial pricing and product development. Candidates were
expected to focus the arguments on difference for each assumption between Term
and UL products based on different characteristics of the products. Candidates

generally did well on this question.

(1) Mortality
Mortality can generally be expected to be similar across term and UL although
adjustments would be needed for:
e Mortality is influenced by shock lapses on term which do not impact UL
e Term mortality is based on higher face amounts leading to better mortality
e Term has low long term persistency leading to improved mortality rates
e Implementation of the AUW program can result in 5-10% increase in
expected mortality for those that qualify
e For those who do not qualify and need to go through full underwriting, the
mortality should be similar

(i1) Lapse
e Term will have selective lapsation after level period, which does not apply
to UL
e UL lapses need to be supplemented with an assumption for partial
withdrawals

e UL lapses tied to market performance, guarantees, the level of crediting
rates, as well as overall interest environment etc.

(ii1) Interest
e Term reserve interest rates will not be directly applicable to UL
e UL interest rate assumptions will need to be more complicated. In
addition to a rate of return on assets, UL needs assumption for the rate
credited to the account which can either be guaranteed, or based on
portfolio of assets backing the fund

(LO 1¢) List considerations when selecting a profitability metric.

Commentary on Question:

This question asks candidates to make general comments on the considerations
when selecting a profitability metric. Some candidates misunderstood the
question to propose different profitability metrics for Term and UL products.
Partial credit was given when candidates provided valid explanation and
consideration for selected profitability metric.
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The expected pattern of profits over time (for example, the pattern of gains
and losses, however measured);

the significance of the product’s underlying risks (for example, the size
and pattern of risk capital); and

any other considerations that the actuary determines are relevant (for
example, limitations of the profitability metric for the product being
priced; multiple metrics may be adopted if deemed appropriate and
relevant)



Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Sources:

ILA101-100-25: Life Products and Features

CIA Educational Note: Selective Lapsation for Renewable Term Insurance
Products, Feb 2017

Term Conversions: Pricing and Reserving, Product Matters, Mar 2017

Predictive Models on Conversion Studies for the Level Term Premium Plans,
SOA, Mar 2017

Commentary on Question:
Commentary listed underneath question component.

Solution:

(a)

(LO2b) Evaluate ABC’s plan to set term lapse assumptions for 2020 new
business based on ABC’s historical lapse experience for the level term and post-
level term periods.

Commentary on Question:

Most candidates were able to identify ABC should not just use company’s
historical lapse experience. At the end of level term period there are shock lapses
due to steep post level term premium increases. However, most candidates missed
the fact that competition and preferred underwriting classes drove premium rates
down which led to higher lapse rates historically.

Partial credit was awarded if a candidate mentioned lapse assumptions should
reflect conversion rates or lapse rate may decrease once conversion is offered.
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Continued

(b)

ABC should not just use historical lapse experience for new business pricing
assumptions as term products have changed significantly in the last decades and
may not be relevant appropriate for new business.

e Level term period:

o Fierce competition and introduction of preferred classes drove
premium rates down, which led to high replacement activity and
lapse rates in earlier decades.

o New generation level term lapse rates (post early to mid-2000’s)
tend to be lower than in prior decades.

e End of level term period shock lapse:
o Rate competitions led more companies to lower premiums in level
period and try to recoup with steeper post-level term rates, which
resulted in higher shock lapses for new generation products.

e Post-level term period:
o Higher shock lapses and increased post level term premiums would
result in a different residual cohort exhibiting different lapse
behaviors.

(LOs 1a, 1b, 2b) ABC will introduce a conversion option on its term products,
allowing policyholders to convert to one of ABC’s permanent products before the
end of the initial level term period.

(1) Explain how a conversion option benefits the policyholder.

(11) State two reasons why companies would offer conversion options on their
term products.

(i) (2 points) Explain the advantages and disadvantages of building
conversion costs into ABC’s term products as opposed to their permanent
products.

Commentary on Question:

For part (i), most candidates discussed one of the benefits is unhealthy
individuals can covert to permanent policy without being re-underwritten. Only a
few candidates mentioned the other benefit of conversion for healthy lives.

Candidates did well on part (ii). Credit was awarded if a candidate mentioned
permanent product is (generally) more profitable than term.

Most candidates did well on part (iii), but only few candidates discussed the
disadvantage from the profitability tracking / experience study perspective.
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Continued

(1)

(i)

(iii)

Policyholders gain access to permanent coverage that does not reflect high
concentration of less healthy individuals who typically persists post-level
term and contribute to rapidly increasing premiums after the initial term.

Moreover, conversion privilege is an option to policyholders. If
policyholders are healthy enough to get re-underwritten, they benefit from
qualifying for a new plan and if they are unhealthy, they can exercise the
conversion privilege.

1.

Help sales of term products:

Conversion option makes the product more attractive with future
benefit to the policy holder and makes the product more
competitive if all your competitors are offering a conversion
privilege.

Help increase permanent business:

It helps retain healthy lives that might otherwise lapse if they
purchase permanent insurance with another company and also rolls
them into a potentially more profitable product.

Advantages:

Covering conversion costs in the term product is fairer, since it is
spread across those who have the right, though not the obligation,
to convert to a permanent product.

Conversion costs then depend on the volume of business with the
conversion option. Pricing for conversion costs in permanent
products is more difficult because the actuary must accurately
estimate not just the term conversion rate, but the volume of
permanent business across which the conversion costs are to be
spread.

Disadvantages:

Term is a very price sensitive product. Allocating conversion costs
may put the carrier at a disadvantage compared to those who
embed conversions costs in permanent products or do not assume
any conversion costs.

10
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e Depending on the carrier’s administrative capabilities, there is
misalignment between the line of business where conversion costs
are paid for (term block) and where the costs will occur
(permanent block). This may overstate term’s profitability and
understate permanent product’s profitability when reporting
earnings. It may also result in a misalignment of excess mortality
when performing experience studies since converted policy claims
will increase mortality for the for the permanent product.

(©) ABC’s Pricing Actuary has proposed the following assumptions to price the
conversion option of its 10-year term product. ABC uses the same mortality rates
for term and permanent life business.

Conversion Rate: 6% at the end of each year in years 1 to 10

Post - Conversion Mortality: 120% of ABC’s current point-in-scale
mortality rates for all conversions in
durations 1-10

Lapse rate: 0% in all years

Interest rate: 0% 1in all years
Additionally, you are given the following for a policy issued at age 50:

Converted face amount = initial face amount = 500,000

qr50] 0.0011
qrs01+1 0.0014

Yo P50+ * qrsopri+e = 0.81
Yo P's012 * qrsopr2+t = 0.79

Prx}+s, qix+s denote survivorship and mortality for ABC’s base mortality
assumptions (prior to the conversion offering)

ip'x+s denotes survivorship of a converted policy

(1) (LO 2b) (3 points) Calculate the expected conversion cost of this policy
for conversions in the first 2 durations using ABC’s proposed conversion
assumptions. Show all work, including writing out relevant formulas used
in any calculations.

11
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Continued

Commentary on Question:

Candidates generally struggled with part (i) as many did not appropriately set up
the formula for the extra mortality cost Ko,r) nor did many capture conversion as
a decrement in calculation A so,2)

For part (ii), most candidates stated that conversion mortality should be revised
and the conversion rate should be higher in late durations, but most candidates
were not able to identify the 6% conversion rate is too high according to SOA
study

(1) where:

Ksor) = PV of extra mortality cost for age (50 + 1)

!

q(so14t = mortality of converted policy = 1.2 * q[so]+¢

AR = Amount at risk = 500,000

Ksorm = Z{ tP'[50]+r * (q,[50]+r+t - q[50]+r+t) * AR * v}
t=0

K(so,1) = Z{ P [50]4+1 * (1-2 *q [so]+14t CI[50]+1+t) * AR * v}
t=0

Kson) = z{ D' 1so1+1 * (0.2 % qisojs+e) * AR * v}
t;O

K(so1) = Z{O.Z * tP’[50]+1 * ([sol+1+t * AR * U}
t=0

Ksoy = (0.2 %0.81 % 500,000 * 1) = 81,000
Ksoz) = (0.2 % 0.79 % 500,000 * 1) = 79,000

Aso,r) = PV at age 50 of the extra mortality cost due to
conversion ef fected at the end of policy year r

A(50.1) = 1D[s0] ¥ € * Kso,1) * vV
1Prso] = 1 — qs0] = 0.9989 and e = 6%

Agsony = 0.9989 * 6% * 81,000 * 1 = 4,855

12
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Continued

(ii)

A(s0,2) = 2P[s0) * € * K(502) * 1

2P[s0] = 1P[50] * (1—-e)= (1 - q[50]+1) = 0.9377

A(so,2) = 0.9377 % 6% * 79,000 * 1 = 4,444

Conversion cost in the first 2 durations = 4,855 + 4,444 = 9,299
1. Conversion rate:

e 6% is high for conversion rate. SOA study showed ~1% for
duration 1-9. ABC should lower the conversion rate in duration 1-
9.

e Conversion rate should vary by duration. Usually highest in the
last year of conversion period due to premiums are generally less
expensive than permanent product. ABC should revise the
conversion rate assumption to have a spike in duration 10.

2. Post conversion mortality assumption:

e According to SOA study, mortality deterioration multiplier should
vary by duration at conversion due to anti-selection at the end of
the level term period. ABC should use a higher mortality multiple
for late converters. Also based on the study, the mortality rate
should slowly reduce following the spike at conversion.

13
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

(2c)  Explain and apply actuarial credibility methods.

Sources:

e ILA101-101-25: Annuity Products and Features

e Variable Annuity Guaranteed Living Benefits Utilization, SOA LIMRA
Research, 2018, Executive Summary only (pp. 19-32)

e Credibility Methods Applied to Life, Health, and Pensions, SOA, Feb 2019
(pp. 1-25 only)

e ILA101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities

Commentary on Question:
Commentary listed underneath question component.

Solution:

14
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(©)

(LO 1a, 1b) XYZ has completed product development for a new Indexed Annuity
product and has experience with a Variable Annuity with a Guaranteed Minimum
Withdrawal Benefit (GMWB) product.

Critique the following statements:

A. The cost of adding a GMWB rider is typically higher on an Indexed
Annuity than a Variable Annuity.

B. XYZ must hedge a GMWB on an Indexed Annuity using the same
approach currently used on the Variable Annuity GMWB.

C. XYZ can follow basic CARVM reserving, as covered in Actuarial
Guideline 33, for the Indexed Annuity.

D. Because XYZ does not have a clearly defined hedging strategy, it must use
the book value of relevant hedging instruments as the basis for its
reserving.

Commentary on Question:

To receive maximum points, candidates must provide analysis of each statement
beyond simply answering true/false. Most candidates received partial credit for
providing supporting detail for some statements but often were not able to
articulate the relevant differences between variable and indexed annuities.

Solution:

(A)False. Cost is usually higher on a Variable Annuity since Indexed Annuity
usually has a floor of zero

(B) Not necessarily true as some companies do not hedge the GMWB on a Fixed
Indexed Annuity

(C) True. XYZ does need to follow AG 33, but AG 35 also applies since the
method of crediting interest to the annuity is nontraditional

(D)False. With no clearly defined hedging strategy, XYZ must use fair market
value of hedging instruments.

17



4. Continued

(d) (LOs 1a, 1b, 2a, 2b, 2¢) You are asked to perform a projection of liabilities for
XYZ’s new Indexed Annuity product and are given:

Indexed Annuity Current Data Current Structure
Assumption Source | (Static or Dynamic)
Surrenders Company data Dynamic
Withdrawals Company data Static
GLB Utilization Company data Static
Annuitizations Company data Dynamic

Evaluate the appropriateness of the data source and structure for each of the above
assumptions.

Commentary on Question:

Partial credit was given if the candidate only indicated if the source or structure
were appropriate with no additional detail. For maximum points, candidates must
provide an evaluation. Most candidates failed to provide additional commentary
for data sources, such as credibility concerns or the use of external data.
Regarding structure, many candidates struggled to indicate the correct approach,
particularly for annuitizations.

Solution:

e Surrenders
o Company data is appropriate, but credibility should be reviewed
since there will be differences between the variable and indexed
annuity product features
o Dynamic structure appropriate since surrenders will be sensitive to
changes in market conditions
e Withdrawals
o Company data is appropriate, but credibility should be reviewed
since there will be differences between the variable and indexed
annuity product features
o Static structure is appropriate (withdrawals won’t vary much)
e GLB Utilization
o Company data is appropriate but should consider supplementing
with industry data
o Should use dynamic structure
e Annuitizations
o Company data is appropriate but should review due to differences
between the variable and indexed annuity product features
o Dynamic is inappropriate — should use static structure since it
won’t vary much.

18



6.

Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance

arrangements.

Sources:
Tiller, 4th edition, Chapter 4:  Basic Methods of Reinsurance

Tiller, 4th edition, Chapter 5:  Advanced Methods of Reinsurance
Commentary on Question:
The purpose of this question was to test the candidate’s knowledge of reinsurance options
and their impact on company financials. Most candidates did well on part (a) but
struggled with part (b).
Solution:
(a) (LO 5e) Compare the effectiveness of the following types of reinsurance for each
of the company’s objectives.
(1) YRT
(i1) Coinsurance
(ii1))  Modified Coinsurance
(iv)  Funds Withheld Coinsurance
Commentary on Question:
Candidates generally performed well on this question. Full credit was given if the
candidate answered correctly whether each of the four company objectives were
effective or ineffective, for each of the four types of reinsurance.
(1) YRT

1. Effective for reducing capital based on mortality risk.

2. Ineffective for expanding into the annuity business due to focus on
mortality risk.

19



6.

Continued

(i)

(iii)

(iv)

3. Ineffective for achieving expense efficiencies due to small expense
allowances.

4. Effective for mitigating mortality risk.

Coinsurance

1. Effective for reducing capital based on various risks (mortality, lapse,
asset/investment, etc.).

2. Effective for expanding into the annuity business since it covers many
risks associated with annuity products.

3. Effective for achieving expense efficiencies because of the expense
allowance from the reinsurer.

4. Effective for mitigating mortality risk.

Modified Coinsurance

4.

Effective for reducing capital based on various risks (mortality, lapse,
asset/investment, etc.).

Effective for expanding into the annuity business since it covers many
risks associated with annuity products.

Effective for achieving expense efficiencies because of the expense
allowance from the reinsurer.

Effective for mitigating mortality risk.

Funds Withheld Coinsurance

Effective for reducing capital based on various risks (mortality, lapse,
asset/investment, etc.).

Ineffective for expanding into the annuity business due to funds
withheld.

Ineffective for achieving expense efficiencies due to additional costs
associated with setting up trust or escrow accounts.

Effective for mitigating mortality risk.

20
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Continued

(b) (LO 5e) Life Co is entering a Mod-Co reinsurance arrangement with Reinsurance

Inc.
Life Co Year 1 Year 2
Premiums 2,000 0
Expenses 50 10
Commissions 250 0
Reserves 1,500 1,800
Benefits Paid 0 50
Investment Income 10% 10%
Reinsurance Co. Year 1 Year 2
Allowance 10% 10%
Mod-Co Interest Rate 5% 5%

(1) Construct Life Co’s Gain from Operations statement for years 1 and 2

under the reinsurance agreement.

(i1) Construct Reinsurance Inc’s Balance Sheet for years 1 and 2 under the
reinsurance agreement.

Commentary on Question:

For part (i), most candidates who had a broad knowledge of financial values in
reinsurance agreements received some credit for this part, but very few
candidates achieved full credit for this question. Full credit was given if the
candidate not only provided Life Co’s gain from operations in year 1 and in year
2, but also showed their work in obtaining those values.

For part (ii), candidates generally performed poorly on this question. The most
important step in getting this correct was recognizing that the question was
asking for the Balance Sheet values of Reinsurance Inc. Candidates that
recognized this received partial credit. Full credit was given if the candidate was
able to provide the correct asset, liability, and surplus values in year I and year
2, but very few were able to do that.

Note the solution provided here assumes 100% coinsurance. However, since the
question did not state the coinsurance percentage, values were adjusted based on

the coinsurance percentage assumed by the candidate.

See Excel attachment.

21



Learning Objectives:
4. The candidate will understand common valuation and capital techniques used in
US, Canadian, and international regulatory frameworks.

Learning Outcomes:
(4a)  Describe the US statutory actuarial framework, including the principles-based
reserves and calculate basic life insurance reserves.

(4b)  Describe the US GAAP actuarial framework and calculate term insurance
reserves and deferred acquisition cost.

Sources:
e Statutory Valuation of Individual Life and Annuity Contracts, Claire, D.,
Lombardi, L. and Summers, S., 5th Edition, 2018
o US GAAP for Insurers, Freedman, M., and Frasca, R., 3rd Edition, 2024

Commentary on Question:

This question tested candidates’ knowledge of various reserving bases and how they
react to changes in assumptions and experience. Many candidates answered the question
by listing information about the different reserving bases, but did not always directly
address the question that was asked. Some candidates also gave relatively little
Justification for their answers and therefore only received limited partial credit. The
graphs included in the question were also difficult for some candidates to interpret.

Solution:

(a) JKL’s actual experience from this block shows higher mortality than expected in
the first 5 years. Assume the earnings are projected again with slightly higher
expected mortality rates for years 6 to 10.

Identify which of the following will have the higher expected change in earnings
in year 6:

A. (LO 4a) US Statutory
B. (NOT RELEVANT) CALM

Justify your answer.

Commentary on Question:

Many candidates had difficulty using the provided Excel spreadsheet to answer
the question. Some candidates answered the question only based on the provided
earnings projection instead of considering the effects of slightly higher mortality
rates. Some candidates also discussed which basis had the higher earnings
instead of the higher change in earnings.

22



8.

Continued

(b)

Based on the given values, US Statutory earnings emerge slower in earlier years
and faster in the latter half of the level term period. CALM earnings are based on
the size and pattern of the PFAD, and assumptions are re-evaluated annually with
any changes in assumptions immediately recognized in income.

When the expected mortality changes starting in year 6, US statutory reserves are
not recalculated, but CALM reserves are. US Statutory earnings in year 6 will be
reduced due to the increased claims, offset by the additional reserve release.
CALM earnings in year 6 will also be reduced due to increased claims, offset by
additional reserve release, but also reflects the full impact of the assumption
change leading to a higher recalculated reserve.

Therefore, CALM has a higher expected change in earnings compared to US
Statutory.

You are given the follow graphs of the annual ratio of earnings to premium
projections for years 9-13 assuming that only the pricing shock lapse rate was
lowered in year 10 by one third:

Ratio of Earnings to Premium

200.00%
150.00%
100.00%
50.00%
0.00%

-50.00%

-100.00%

— -— e seseew

Assume the product has no surrender value.
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Continued

Identify which graph corresponds with each of the following methods:
(1) (LO 4b) US GAAP

(i1) (LO 4a) US Statutory

: ;

Justify your answers.

Commentary on Question:

Many candidates correctly identified that line B corresponded to a US Statutory
basis. Fewer candidates were able to distinguish between US GAAP and CALM.
Some candidates misinterpreted the graph as starting from policy issue instead of
duration/year 9 as labeled. Some candidates also misinterpreted the graph as
reflecting the dollar amount of earnings instead of the ratio of earnings to
premium.

Candidates who correctly matched the graphs to the reserving methods received
partial credit, but justification was required for full credit.

(1) US GAAP corresponds to graph C. Under US GAAP for a term product,
reserves are not recalculated due to an assumption change. Similarly to
CALM, US GAAP will reflect a significant loss at the end of the level
premium period, but there is no offset from an assumption change leading
to a reserve release.

(11) US Statutory corresponds to graph B. At the end of the level premium
period, US Statutory will experience a significant reserve release leading
to the high ratio of earnings to premium in duration 10. US Statutory
reserves are also not recalculated based on any assumption changes and
are instead based on prescribed methodology.

(ii1)  CALM corresponds to graph A. CALM earnings behave similarly to US
GAAP; however, an assumption change in year 10 due to improved lapse
experience results in a higher reserve release which is immediately
recognized in income. Therefore, the negative earnings at the end of the
level premium period are less severe than US GAAP in this scenario.




300

100

(100)

(300)

(500)

Earnings

' p—---

-—
P 3 4 - 7 8 9,10\ 11 12 13 {15 16 17 18 19 20
- N\ -

- \,’

25




26



27



Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5a) Describe and evaluate approaches for integrating ALM into an enterprise's risk
and financial management framework.

(5d) Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

Sources:
e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021
o ILA101-112-25: Revisiting the Role of Insurance Company ALM w/in a RM
Framework

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 5d) Rank FAC’s asset classes from most to least liquid. Justify your ranking.

Commentary on Question:

Candidates generally performed well on this question. Most candidates were able
to recognize that cash is the most liquid asset and real estate is the least liquid
asset. Candidates lost points when they did not adequately justify the ranking.
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9. Continued

Ranking from most liquid to least liquid:
1. Cash

2. Treasury Bonds or Agency MBS
3. Agency MBS or Treasury Bonds
4. Corporate Bonds

5. Real Estate

e (ash is by definition the most liquid asset.

e Treasury Bonds are highly liquid due to the round the clock secondary
market combined with high levels of trading.

e Agency MBS are highly liquid due to the guarantees and large issuance.

e Corporate Bonds are actively traded but do not have the guarantees of
Treasuries nor Agency MBS.

e Real Estate is an illiquid asset. It takes time to sell and is not actively
traded on most markets.
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9. Continued

(c) (LO 5a, 5d) Critique the following statements:

A. Due to current economic conditions, Treasury bonds will outperform
corporate bonds over the next six months. While long term expectations
are well grounded, FAC needs an immediate revision to its strategic asset
allocation to take advantage of the current pricing anomaly.

B. Mortgage-backed security valuation requires sophisticated modeling of
prepayment rates. FAC has built a model with 53 parameters that fits
historical data almost perfectly, which gives a significant advantage over
the market.

C. Adding Real Estate to FAC's strategic asset allocation improves risk
diversification and increases the liquidity and Sharpe ratio of the
portfolio.

Commentary on Question:

Part c) was very well done. Most candidates were able to:

- Indicate that the SAA portfolio should not be changed due to short-term changes
in market expectations.

- Suggest that the proposed model needs to be simplified.

- Show an understanding of the impact that adding real estate to the asset
allocation has on risk diversification and liquidity.

However, some candidates were unsure of the impact that adding real estate
would have on the Sharpe ratio.

Statement A)

The strategic asset allocation (SAA) is based on long-term expectations of risk
and target return, and should not impacted by short-term changes in market
expectations. The policy portfolio should only be revised due to changes in the
investor's long-term market forecasts, not due to short-term projections.

Statement B)

Mortgage-backed security valuation does requires sophisticated modeling.
Models with the most useful future projections should be simple and use far fewer
than 53 variables. A model using too many variables may fit historical data very
well (ie. overfitting), but likely will not provide accurate future projections.
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9.

Continued

Statement C)

- Real Estate is an important diversifier as it responds differently than stocks or
bonds to various market conditions.

- Real estate is an illiquid asset, so adding real estate to FAC’s strategic
allocation would reduce the overall liquidity of the portfolio.

Sharpe ratio is affected by both the expected return and risk. Since adding real

estate improves diversification, the denominator will be smaller, and the Sharpe

ratio should increase.

32



10.

Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

(2c)  Explain and apply actuarial credibility methods.

Sources:

e ILA101-100-25: Life Products and Features

e Predictive Models on Conversion Studies for the Level Term Premium Plans,

SOA, Mar 2017

o ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities

e Credibility Methods Applied to Life, Health, and Pensions, SOA, Feb 2019
(pp- 1-25 only)

e CIA Educational Note: Selective Lapsation for Renewable Term Insurance
Products, Feb 2017

Commentary on Question:
Commentary listed underneath question component.

Solution:

(a)

(1) (LO 1a, 1b) Describe the pricing goals for the “shock” premium rate for
year 6.

(11) (LO 2a, 2b) Calculate the 95" percentile confidence interval of the policy
year 5 lapse rate. Show all work, including writing out relevant formulas

33



used in any calculations.

Commentary on Question:
Candidate generally performed well on this question.

In part (ii), various errors in calculating the standard deviation were common.

(1) The goal for the shock premium is to ensure appropriate pricing:

As underwriting will have worn off, an increase in premium is needed to
cover increased mortality risk.

The jump in premium will cause anti-selection — only policyholders who
cannot obtain cheaper coverage elsewhere will persist, worsening
mortality deterioration.

Goal is to increase the premium enough to cover increased mortality risk,
but not too much which would drive all good risks away.
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1 0. Continued

(b)

(i)

Some companies may have additional goals such as replacement or
conversion to permanent products. Some companies may choose to use an
aggregate rate design which is simpler to administer than a multi-class
structure.

Expected # of lapses = expected lapse rate * policy exposure
=90% * 8300 = 7470

Variance = Exposure * expected lapse rate * (1 — expected lapse rate)
= 8300 *90% *10% = 747

95" CI of # of lapses = Expected # lapses +/- 1.96 * Std Deviation of # lapses
=7470 +/- 1.96*(747"0.5)

= (7416, 7542)

95" CI of lapse rate = 7470/8300 +/- 1.96*(747°0.5)/8300

=(89.4%, 90.6%)

(LO 2b, 2¢) Recommend lapse assumptions for policy years 5 and 6 for the
upcoming product repricing. Justify your assumptions.

Commentary on Question:

The candidates who performed well on this question tended to take one of two
approaches: (1) apply credibility theory to derive new lapse assumptions or (2)
calculating the 95% CI for year 6 and recommending lapse assumptions within
the 95% Cls for both years

Other reasonable answers were accepted, as long as candidates justified their
answer.

Credibility Approach:

Applying limited fluctuation and using 5% error rate:
Z =min (1, (0.05*(# lapses)*0.5)/1.96)

Year 5 Z = min (1, 0.05%(7835"0.5)/1.96) = 1
Year 6 Z = min (1, 0.05%(394"0.5)/1.96) = 0.506

Year 5 is fully credible, so the actual lapse experience can be used.

Year 6 is not fully credible, so the actual lapse experience must be blended with
industry or other data.
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1 0. Continued

(c)

Recommend:

Year 5 =7835/8300 = 94.4%

Year 6 =0.506%(394/450) + (1-0.506)*80% = 83.8%, using the existing
assumption in lieu of industry data

CI Approach:
Calculate the CI for Year 6:

Expected # of lapses = expected lapse rate * policy exposure
=80% * 450 =360

Variance = Exposure * expected lapse rate * (1 — expected lapse rate)
=450 *80% *20% =72

95" CI of # of lapses = Expected # lapses +/- 1.96 * Std Deviation of #
lapses

=360 +/- 1.96*(72"0.5)

= (343, 377)

95" CI of lapse rate = 360/450 +/- 1.96*(720.5)/450

=(76.3%, 83.7%)

Actual lapses for both years 5 and year 6 are above the 95% CI, indicating that the
lapse assumption is too low. The lapse assumption should be increased to the
higher end of the CI of 90.6% for year 5 and 83.7% for year 6.

(LO 2a, 2b) LMN is developing lapse assumptions for a new 10-year level term
product, which is annually renewable after year 10. LMN has not sold 10-year
level term products in the past. The Pricing Actuary has set the 10-year level term
lapse assumptions based on the 5-year level term experience

Critique the Pricing Actuary’s lapse assumption.

Commentary on Question:

Most candidates recognized that the Pricing Actuary’s recommendation was
inappropriate. Candidates who performed well were able to clearly articulate
why the recommendation was inappropriate and suggest alternatives.

This recommendation is not appropriate.
e Shock lapses will occur after year 10, not after year 5. The amount of the
shock lapse may be different.
e Industry data shows that lapses tend to be lower during the level term
period for longer term products, so the level term lapses for the 10 year
product will likely be lower than the 5 year product.
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1 0. Continued

Lapse rates on level term plans issued recently tend to be much lower
than older plans from the 90s, so the data from LMN’s existing 5-yr term
products may not be applicable to a newly designed product.

Other product features or differences in design may affect lapse rates,
such as differences in policy size, distribution channel, ability to convert
to permanent product.

It would be more appropriate to source industry data or consult with a
reinsurer to obtain appropriate and relevant data.
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1 0. Continued
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Spring 2021 LPM Exam

Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

The candidate will understand common issues and practices related to Product
Management.

The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

(1d)  Explain and apply nonforfeiture calculation techniques.

(3e)  Describe and evaluate the challenges insurers face in a rising interest rate
environment.

(5a) Describe and evaluate approaches for integrating ALM into an enterprise's risk
and financial management framework.

Sources:

e Market Trends and Product Designs: Considerations when Interest Rates are
Rising, Product Matters, Nov 2021

o ILAI101I-112-25: Revisiting the Role of Insurance Company ALM w/in a RM
Framework

e ILA101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance,
Atkinson and Dallas

e ILAI101-105-25: Life Insurance and Annuity Non-forfeiture Practices

e ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities
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Continued

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LOs 3e, 5a)
(1) Describe two risks to BXP due to a significant rise in future interest rates.

(11) Recommend strategies to address these risks.

Commentary on Question:

This question required the candidates to describe two risks and actions that BXP
could take to mitigate these risks. The majority of candidates correctly described
disintermediation risk and identified actions that could be used to mitigate this
risk. Many candidates understood that there was a liquidity risk, and many were
able to suggest a change to the asset portfolio to mitigate this risk.

(1) Risks
a. Disintermediation Risk:
- BXP may face disintermediation risk as interest rate rises significantly,
where policyholders surrender the policies for better yield elsewhere.

b. Liquidity Risk:

- Since BXP is primarily invested in 30-year fixed income securities,
they will need to sell their long-duration assets at a discount, which
causes BXP to realize capital losses. Since the market value of assets
is lower than anticipated when the policies were first established,
additional funds may be required to fund the liabilities.

(i1) Strategies
a. Increasing the surrender charge period will discourage policyholders
from surrendering. A surrender charge period of 5-10 years would be
appropriate.
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1.

Continued

(b)

b. Adding a market value adjustment (MVA) would decrease the value
that the policyholder would receive upon lapse when interest rates rise,
which will reduce disintermediation risk.

c. Asset-liability management: To manage the interest rate risk and
liquidity risk, BXP should hold assets with earlier and varied maturity
dates. This would shorten the asset duration to help match the future
liability cash flows.

(LO 1c, 1d, 2a) You are given the following components of Distributable
Earnings:

(1) Commissions

(11) Overhead expenses
(ii1))  Surrender benefits
(iv)  Investment income

Describe the impact of a spike in interest rates to each of the above components.
Justify your answer.

Commentary on Question:
In order to receive full marks, candidates needed to identify the impact on each
component, and provide a thorough explanation.

Most candidates understood the impact on commission, overhead expenses and
surrender benefits. However, many candidates incorrectly assumed that the
investment income would increase because the BXP would increase crediting
rates to remain competitive. Although this is a possibility, this would only occur
if BXP explicitly increased crediting rates, and is not the immediate impact if
interest rates increased.

(1) Policyholders would lapse to seek a more competitive product, so
commissions would decrease, as commissions usually depend on the
account value of the policies. Commissions may eventually increase if
BXP decides to increase its credited rates to remain competitive.

(i1) Overhead expenses are not impacted by the number of policies in force, so
there would be no changes to these expenses.

(ii1))  Surrender Benefits, especially after the one year surrender charge period,

would increase due to a spike in interest rates. Policyholders will lapse
their policies in order to obtain better rates elsewhere.
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1 . Continued

(iv)  The immediate impact will be negative since the company will need to sell
fixed income assets at a loss in order to pay policyholders that have
lapsed. There will be a realized loss on selling the long duration fixed
assets after interest rates rise.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

4. The candidate will understand common valuation and capital techniques used in
US, Canadian, and international regulatory frameworks.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(4a)  Describe the US statutory actuarial framework, including the principles-based
reserves and calculate basic life insurance reserves.

Sources:

e ILA101-102-25: Understanding Profitability in Life Insurance

e JLAI101-103-25: Ch. 9 of Life Insurance Products and Finance, Atkinson and
Dallas

o ILA101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance,
Atkinson and Dallas

e ILA101-100-25: Life Products and Features

e ILA101-110-25: Fundamentals of the Principle-Based Approach to Statutory
Reserves for Life Insurance, Jul 2019

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1c¢) Calculate the after-tax profit margin. Show all work.
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2.

Continued

(b)

Commentary on Question:

Candidates were generally able to solve for the pre-tax solvency earnings
correctly. Most candidates had the correct formula for profit margin. However,
many candidates incorrectly calculated after-tax solvency earnings. Two errors
were common: using the increase in statutory reserve to calculate taxable income
(rather than the increase in tax reserve),or deducting tax from taxable income
rather than pre-tax solvency income. Another common error was assuming
premiums were paid at the beginning of the year, the question clearly stated that
all cashflows occurred mid-year. Partial credit was awarded in these cases.

e Product Cash Flows = Premiums — Benefits — Expenses

e Pre-Tax Solvency Earnings = Product Cash Flows + Investment Income —
Increase In Solvency Reserve

e Taxable Earnings = Product Cash Flows + Investment Income — Increase in
Tax Reserve

e Taxes = Tax Rate * Taxable Earnings

e After-Tax Solvency Earnings = Pre-Tax Solvency Earnings — Tax

e Premium Margin = PV(After-Tax Solvency Earnings)/PV(Premiums)

ProdCashFlow 700 500 200 (100) | (500)
StatResIncr 1,000 | 1,000 | 2,000 | (2,500) | (1,500)
Inv Income 20 50 80 140 40
Pre-Tax Solvency (280) | (450) | (1,720) | 2,540 | 1,040
Earnings

TaxResIncr 920 920 1,840 | (2,300) | (1,380)
Taxable Income (200) | (370) | (1,560) | 2,340 | 920
Tax 42) | (77.7)]|(328) |491 193
AT Solvency Earnings (238) | (372) |(1,392) | 2,049 | 847

e PV(AT Solvency Earnings) = 705
PV(Premiums) = 9,296
e Premium Margin = 7.58%

Evaluate term insurance pricing considerations under VM-20 with respect to:

(1) (LO 1a, 1b) Product design changes.

(ii1))  (LO 4a) Profitability impacts of assuming no mortality improvement to
future reserve nodes in the deterministic reserve.
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2 . Continued

Commentary on Question:
In general, candidates performed poorly on this section.

For part (i), most candidates focused on the differences between AG48 and VM20
reserves. The question was asking them to discuss product design.

Most candidates received partial credit on part (ii). To receive full credit on part
(ii), candidates had to specify impacts with and without financing under AG438.
Very few candidates performed well on part (iii). Partial credit was awarding for
recognizing that the deterministic reserve would increase. To receive full credit,
candidates had to discuss the resulting tax inefficiency.

(@)

e Level term premiums will still be followed by some sort of annual
renewable term (ART) scale. The importance of having very high
guaranteed ultimate rates to achieve the desired segmentation may
subside somewhat.

e Product design will evolve around encouraging favourable product
cash flows and managing risks, rather than focusing on formulaic
reserve requirements.

(i)

e Pre-tax profit is unchanged but tax inefficiency is introduced, lowering
post-tax profitability and increasing the overall reserve requirement.

e I[fthere is no future mortality improvement, the DR prevails in some
early and late durations where the NPR was prevailing previously.
This produces a small decline in after-tax profit measures due to tax
inefficiency, as when the NPR prevails tax efficiency is maximized.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions.

Sources:
e ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities
e ILAI101-100-25: Life Products and Features

Commentary on Question:

This question tested candidates’ knowledge of pricing, product design, and assumption
setting as it relates to variable annuity product features. Overall, candidates displayed
good understanding of the variable annuity product and performed well on the question
as a whole.

Solution:
(a) (LO 2a) Critique three assumptions in the VA Pricing Model Review report.

Commentary on Question:
Candidates performed well on part (a). Additional answers were possible, such as
discussing the annuitization assumption given in the question. Some candidates
lost credit because they discussed recommended changes to product features
rather than changes to assumptions as the question asked.

Setting the mortality assumption to be equal to the fixed annuity mortality
assumption may not be appropriate. Because the variable annuity contains a
guaranteed minimum death benefit (GMDB) feature, the company may
experience some anti-selective mortality. This indicates that it may be appropriate
to set the mortality assumption higher for the variable annuity product compared
to the fixed annuity.
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3.

Continued

(©)

It is likely not appropriate to assume that variable annuity expenses will be lower
than fixed annuity expenses. In fact, because of the greater regulation associated
with variable products as well as the additional expenses associated with tracking
unit value calculations, it is likely appropriate to assume that variable annuity
expenses are greater than fixed annuity expenses instead.

Setting surrender charges above the industry average as well as agent
commissions below the industry average are both likely to deter sales. Producers
will be less motivated to sell the product with lower commissions, and higher
surrender charges will decrease the attractiveness of the product. Because of this,
it may not be true that these features will improve product profitability once the
likely change in sales is factored in to the calculation.

(LO 1a, 1b, 2a) Recommend product features and/or assumption changes, based
on behavioral economics insights, required to accommodate each of the following
policyholder behavior changes:

(1) A higher percentage allocation to fixed income funds

(11) An increase in annuitization rates
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3.

Continued

(d)

Commentary on Question:

Candidates performed reasonably well on part (c). To receive full credit,
candidates needed to both make a recommendation on both parts as well as
Jjustify how the recommendation is based on behavioral economics insights.

Some candidates only received partial credit because they only discussed
behavioral economics without making a recommendation, or because they made
recommendations with no justification.

(1) The annuity application could include a suggested allocation of 50%
equity funds and 50% fixed income funds, or another percentage that is
higher compared to the allocations the company currently experiences.
This is based on the concept of “anchoring”, where annuitant behavior is
very likely to be influenced by numbers that are suggested by the
company.

(i1))  Based on the concept of “reliance on defaults”, the company could set up a
default annuitization age that triggers annuitization if no action is taken,
but that allows for an “opt out” or resetting the annuitization to occur at a
different age. Reliance on defaults refers to the concept that people are
unlikely to override set defaults especially as decision complexity
increases.

(LO 1b, 2a) You are given the following additional information for Policyholder
1 (i.e. Age 40) in the table above:

e An initial premium of 10,000
e No withdrawals

Calculate the Death Benefit for each of the first five policy years. Show all work.

Commentary on Question:

Candidates were largely successful on part (d). One common mistake was using
the modeling assumption for the cost of the return-of-premium benefit and the
step-up benefit as well as the per-contract expense assumption as deductions to be
taken from the account value. Also, some candidates did not correctly perform the
“step-up” calculation, or used incorrect timing assumptions in their calculations.
Candidates did receive partial credit for those elements of their calculations that
were correct.
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3.

Continued
Account 5%
Year Return Value Step up Rollup Death Benefit
0 10,000 10,000 10,000
1 -1% 9,900 10,000 10,500 10,500
2 6% 10,494 10,494 11,025 11,025
3 7% 11,229 11,229 11,576 11,576
4 9% 12,239 12,239 12,155 12,239
5 1% 12,362 12,362 12,763 12,763
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

Relevant Sources:
e ILAI101-102-25: Understanding Profitability in Life Insurance
o ILA101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance,
Atkinson and Dallas
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Continued

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1¢)
(1) Calculate net income in year 1. Show all work.

(11) Calculate the internal rate of return. Show all work.
(ii1))  Calculate the value of new business. Show all work.

(iv)  Recommend whether JXR should proceed with the new underwriting
program if it will cost 1 million to implement. Justify your answer.

Commentary on Question:

This question requires candidates to apply the common profit metrics (IRR, Value
of New Business) and evaluate those metrics in a numerical insurance product
example. Most candidates did well in the first 3 parts. In part (iv), very few
candidates identified that an after-tax incremental cost should be used, and some
candidates used the before/after net income instead of value of new business when
deciding the break-even point.

The solution below is based on using 40 as current expense assumption. However,
using 109.10 in the current income statement to back solve for the new expense is
considered equally valid approach, candidates that did this approach also
received full credit. Candidates that got an incorrect value for part (i) were still
given full credit for the part (ii), (iii), (iv) as long as the methodology in parts (ii),
(iii), and (iv) was correct

(1) Expense = Acquisition expense per App * Applications per policy +
(Acquisition Expense per premium + Maintenance Expense per per
premium) x average Premium per policy = (40 — 10) x 1.5 + (30% +5%) x
26 =54.1

Pretax Net Income = Premium + investment income - claims - expenses -
increases in reserve = 26 + (—=1.29) — 0.17 — 54.1 — 48.73 = -78.29

Tax on Income = Pretax Net Income X tax rate = —78.29 x 25% =—-19.57

Net Income = Pretax Net Income — Tax on Income =—-78.29 — (—19.57) =
—58.72
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4.

Continued

(ii)

(iii)

(iv)

IRR definition is "a single interest rate that discounts all policy cash flows
back to the issue date of the policy, such that the sum of discounted cash

flows equals zero". Those cash flows include income, taxes, required

capital, and interest on required capital

Using the IRR() formula to solve r, which can also be verified by
checking the NPV at the IRR =0

1 2 3 4 5
Net Income | —58.72 21.01 24.28 29.94 35.49
Discount (1+1) (1+1)? (1+1)? (1+r)* (141)°
Rate
The proposed program's IRR is 28.01%
Value of new business (VNB) Formula
VNB = Present value of future profits after tax - time value of financial
options and guarantees - frictional costs of required capital - cost of non-
hedgeable risk
1 2 3 4 5
Net Income (new) | -58.72 21.01 24.28 29.94 35.49
Discount Rate (143%) | (143%)? | (1+3%)> | (14+3%)* | (1+3%)’
New VNB = NPV @ 3% =42.23
The after-tax cost of the program will be 1 million X (1 - tax rate) =
750,000.
1 2 3 4 5
Net Income —-100.83 | 21.05 24.34 30.01 35.35
(current)
Discount Rate (1+3%) | (1+3%)* | (1+3%)° | (1+3%)* (1+3%)°

Original VNB = NPV @ 3% =1.57

New VNB =42.23 (from (iii))

Change in VNB =new VNB —old VNB =42.23 — 1.57 = 40.66

If amortized over one year, the VNB per policy increase of 40.66 means
that $750,000 + 40.66 = 18,446 policies must be sold to break even on the

incremental cost.
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4. Continued

If the company can sell more than 18,446 policies, then JXR should
proceed with the new underwriting program.

(b) NOTRELEVANTD) Define-the following pestlevel-termstruetuares:
i Traditional |
i Simplified 1 ..
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

4. The candidate will understand common valuation and capital techniques used in
US, Canadian, and international regulatory frameworks.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

(4b)  Explain and apply methods in capital management across various jurisdictions.

(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements.

Relevant Sources:
e ILA101-102-25: Understanding Profitability in Life Insurance
e Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th
Edition, 2015

Commentary on Question:

This question tested candidates understanding of MCEV and capital. Successful
candidates were able to demonstrate their understanding of MCEV construction and its
purpose in strategic planning and risk assessment.

Solution:
(a) (LO 4d) Describe why the capital held by KXW may differ from the regulatory
capital requirement.

Commentary on Question:

Most candidates were able to correctly identify that regulatory capital represents
a floor to the amount of capital held by the company. However, many candidates
were not able to correctly identify and describe why the capital might be higher
than the floor.
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The required capital must be at least equal to that determined by following local
regulatory capital requirements, but may also include any amounts required to
meet other objectives (i.e. internal risk objectives and/or allocations, as well it
may incorporate rating agency outlook)

(©) (LOs 1c¢, Se) The following sensitivity tests on the MCEV of KXW’s life and
annuity block are available:

% change
Set # | Sensitivity in MCEV
1 Risk-free rates decrease 100bps -8.0%
Risk-free rates increase 100bps +2.5%
Mortality improvement of 5% for life business +3.0%
2 Mortality improvement of 5% for annuity 1.2%
business ]

(1) Describe the purpose of MCEV sensitivity testing.

(1)  Explain possible reasons for the relative asymmetric magnitude of each set
of sensitivities.

(ii1)  Recommend two methods of risk transfer that KXW can use to manage
the overall level of risk and amount of required capital. Justify your
response using the sensitivity tests provided above.
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Continued

Commentary on Question:

)

(i)

(iii)

(1)

(ii)

(iii)

Full credit was given to candidates who were able to describe the purpose
of MCEYV sensitivity testing specifically. Most candidates were able to
articulate the purpose of sensitivity testing, but many struggled to provide
the relevance of sensitivity testing within the context of MCEV

Full credit was awarded to candidates who provided at least two possible
reasons for the asymmetry of the sensitivity results referenced in the table.
In general candidates performed well on this question, but some
candidates failed to provide more than one reason for the asymmetry
while other candidates failed to address the specific asymmetries
represented in the results they were asked to evaluate.

Full credit was awarded to candidates who were able to propose and
Justify two distinct methods of risk transfer for KXW that were directly tied
to the sensitivity results presented. While in general candidates did well on
this question, many candidates lost points by proposing two reinsurance
structures (e.g., coinsurance and modified coinsurance) instead of two
distinct methods of risk transfer. On the whole candidates did very well at
both identifying and justifying their recommendations.

The purpose of MCEV sensitivity testing is to provide management and
investors to with a means to better understand how changes to
assumptions or the broader market environment impact the economic
value of the company

Risk Free Rate - The company is less sensitive to an increase in interest
rates of the same magnitude because in general many insurers only
partially participate in investment income above guarantees but have to
bear the full downside risk.

Mortality Improvement — Mortality improvement has a bigger and
opposite impact on total MCEV for the life business than it has for the
annuity business because KXW writes more death protection business
than longevity business.

Method 1: Use derivatives to hedge the portfolio against interest rate risk.
When the asset-liability match of a business is adversely impacted by a
sharp interest rate movement, derivatives can be used to manage the asset
risk on the business — transferring risk to investors in the market.

Method 2: Transfer risk to reinsurers. Using reinsurance will allow KXW

to directly transfer all or some of their risk exposures to reinsurance
partners, depending on the selected structure.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation.

(5d)  Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

Relevant Sources:
e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition
e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021
o ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities
e ILA101-101-25: Annuity Products and Features

Commentary on Question:
This question was testing the candidates’ understanding of dedication strategies, interest
rate hedging instruments, and the fundamentals of swaps.

Solution:
(a) (LO 5b, 5d) Critique the following statements in relation to creating an asset

portfolio to back the above liabilities:

A. The classical immunization can be used to duration match the asset
portfolio with the duration of the liability.
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Continued

B. An alternative strategy is to use the cash-flow matching to eliminate all
risks.

C. An interest-rate swap can be used to provide a better match between
assets and liabilities.

Commentary on Question:

This question required candidates to have a strong understanding of the
dedication strategies to be able to critique the statements appropriately. To
receive full credit, the candidate needed to provide justification for their critique
and relate their response to the product description.

For statement A, most candidates did poorly. Candidates who knew the criteria
for classical immunization did well. For statement B most candidates did well.
However, many candidates failed to recognize that cash-flow matching will not
eliminate all risks or did not describe the risks that remain. For statement C,
candidates generally did well.

A. This statement is partially correct. It is correct that the main condition for
immunization is duration matching, however that is only the minimal
condition. An additional assumption is that the immunizing portfolio has the
same present value as the liability being immunized.

The classical immunization strategy can be used on this product. However,
because of the unknown nature of the liability payments in the future it will be
required to rebalance the portfolio which is also due to the fact that the
duration of both the liability and assets will change in the future.

B. This statement is false as cash-flow matching will not eliminate all risks. Cash
flow matching will protect against interest rate risk only, which is the largest
risk that a portfolio manager will face. However, the portfolio will still be
exposed to other types of risk including default, credit spread and downgrade
risk.

Cash flow matching could only be fully used in the first three years where
there is a fixed known liability payment. It cannot be fully implemented when
the liability cash flow is unknown so there still remains reinvestment and
interest rate risk.

C. This statement is correct. An interest rate swap can be used to alter the cash-

flow characteristics of an institutions assets or liabilities. This is accomplished
by changing cash flows from fixed to floating or floating to fixed.
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7. Continued

The best way to minimize interest rate risk for this product is to enter in to a
swap and exchange the floating payments for a fixed payment. By exchanging
the variable for a fixed liability payment it will be easier to match the asset
cash flow. Swaps can also be used to change the duration of the portfolio.

(b) (LOs 1a, 5b) HLC decides to use an immunization strategy to manage the assets
backing the annuity block.

Analyze the impact to the immunization strategy for each of the following events:
6)) Annuitant mortality has increased
(1))  Interest rates rise

(ii1))  Short-term bonds used in the immunization portfolio become unavailable
for reinvestment

Commentary on Question:

For event (i), about half of the candidates did well. For event (ii), candidates did
poorly. For events (i) and (ii), this question required the candidate to analyze the
impact of the events on the innovative product, and then the impact on the
immunization strategy. Some candidates failed to recognize the impact on this
particular product and thus only received partial credit.

For event (iii), candidates did well if they identified the reinvestment risk and
analyzed the impact to the immunization strategy. About half of the candidates did
well.

(1) An increase in annuitant mortality will result in annuity payouts being lower
than expected after the guarantee period, since payouts are no longer made once
the annuitant dies.

Therefore, the duration of the expected liability payouts as well as the present
value of future cash flows will be reduced, and the immunized portfolio may have

a duration that is too long.

(i1) An increase in interest rates will result in higher payouts based on the
structure of the product.

If the portfolio is invested in fixed interest securities then the resulting asset cash
flows will be too low. However, this would be mitigated by using swaps.
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Continued

(ii1) Immunization requires offsetting price risk with reinvestment risk, and
increased reinvestment risk means increased immunization risk.

If securities that are assumed to be available for reinvestment become unavailable,
the duration matching in the immunization portfolio will no longer be accurate.
Therefore, a change in investment strategy will be required.
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7.

Continued

(d)

Caleulate P\V-of floating payments
=3.041,667/(1-03)+4,058.016/41-035%)+2.638.753/(1.032%)
=0.142.097

= 9,142,097 / (100.000,000% 365/360-* (/103 + 1/1.035>+ 1/1.032%)
SwapRate=3.204%

Propose two product changes that can mitigate interest rate risk. Justify your
answer.

Commentary on Question:

Candidates performed well on this question. To earn full credit, candidates
needed to provide justification for their answer. Partial credit was given if
candidates provided a valid annuity product change with no justification. Product
changes with justification that are not listed below but would mitigate interest
rate risk were also given full credit. Candidates who listed hedging or other
investment strategies to reduce interest rate risk did not receive credit as these
are not product changes.

Possible answers include:

1) Change the product to a period-certain only product (or increase the period
certain). Then, changes in mortality can no longer affect the timing and
duration of the liability cash flows.

2) Change the payouts to be fixed amounts, instead of being based on the market
interest rate. Then, the exact amounts of the liability cash flows will be known
and not subject to interest rate risk.

3) A Market Value Adjustment (MVA) feature could be added to the product, so
that payouts would reflect changes in current interest rate levels since the
beginning of the guarantee period.

4) Add a cap to the market interest rate used to determine the payment. This
mitigates interest rate risk as it reduces the risk of volatile interest rates
impacting the payment, thus providing a limit to the loss due to rising interest
rates.
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Learning Objectives:

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5a)  Describe and evaluate approaches for integrating ALM into an enterprise's risk
and financial management framework.

(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation

(5d) Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

Relevant Sources:

e ILA101-112-25: Revisiting the Role of Insurance Company ALM w/in a RM
Framework

e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021
e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition
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Commentary on Question:
This question asks candidates to address various investment concepts as it relates to the

Investment Actuary role. A secondary focus is on testing candidates ‘knowledge of asset
allocation strategies. Candidates did not do well overall and especially with part (c). See

separate comments below.

Solution:
(a) (LO 5a, 5d) Assess the appropriateness of the above assets for:

(1) The current product portfolio

(1i1))  The addition of Long Term Care insurance to the current product portfolio

Commentary on Question:

The candidates received points when they listed out the characteristics of the
assets. Candidates generally performed well on the first part of the question,
although some candidates only indicated whether the asset was suitable for the
product without explaining the characteristics of the asset. The second part was
done less well. Most candidates answered similarly to the first part, without
making the connection to the LTC product. Some candidates were able to
recognize that commercial paper is the most liquid asset and real estate is the
least liquid asset. Some candidates misunderstood the question to assess the
product portfolio, instead of the assets. Partial credit was given when candidates
provided valid explanation and consideration for various assets.
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8. Continued

(1)

Municipal bonds:

e Generally tax exempt but may offer lower returns compared to
other investments

e Have been considered second in safety to US treasuries, but there
have been more recent concerns about their credit risk

e Offer investment flexibility, since insurance companies typically
adjust their holdings of municipal bonds according to profitability,
and the relative value they offer compared with taxable bonds

High Yield Bonds:

May earn higher rates of return than their investment-grade counterparts,
but generally carry below investment grade ratings

Good for companies looking for growth (e.g. M&A activity), working
capital or other cash flow purposes; however, referred to as speculative
and junk bonds which give a negative connotation and attract higher
required capital

Commercial Paper:

Provide quick liquidity with maturity less than 45 days

Can be used for short-term funding and can be issued by non-US
corporations

Disadvantages are that it is short term, and risk that the investor faces is
that the borrower will not be able to issue new paper at maturity (roll-over
risk); also, they are unsecured promissory notes

Real Estate:

Advantages:

- To the extent that the law allows mortgage interest, property taxes,
and other expenses to be tax deductible, taxable owners of real estate
may benefit from favorable tax treatment

- Mortgage loans permit most real estate borrowers to use more
financial leverage than is available in most securities investing

- Real estate investors have direct control over their property and can
increase the market value of the property

Disadvantages

- Less flexibility, as most real estate parcels are not easy to divide into
smaller pieces; cost of getting information is high as each piece of real
estate is unique

- Expenses — real estate brokers charge high commissions; real estate
involves substantial operating and maintenance costs; risk of
neighborhood deterioration

- Income tax deductions can be discontinued and therefore subject to
political risk
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Continued

(b)

(i1) LTC products become financially stressed when interest rates are lower
than anticipated. This leads to carriers with LTC products to become more
cautious on their investment strategy.

LTC products are typically guaranteed renewable (cannot cancel the business but
can adjust premium rates for classes of business) and projections of claims and
premiums extend for 50 years or more. Long term Investment strategy is critical
to LTC.

Since insurance companies typically adjust their holdings of municipal bonds
according to profitability, and the relative value they offer compared to taxable
bonds, this feature makes municipal bonds appropriate for any product offering,
including LTC. Municipal bonds are safe and secure which is important for LTC,
given the need for long term security.

High yield bonds have lower investment grade ratings and can be speculative and
would not be a safe investment for LTC, although the higher rates of return are
attractive.

The disadvantage of commercial paper is that it is largely a short-term funding
vehicle, and potentially not as secure over the long term as LTC issues may
prefer.

The tax-deductibility and the financial leverage of real estate is attractive to LTC
companies as is the diversification features and the low volatility of returns, but
the expense of acquiring and maintaining real estate are risks to consider.
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Continued

(c)

(LO 5a, 5b) You are proposing the use of an asset liability approach for SXR.

(1) Propose a specific approach to asset allocation strategy that meets the
demands of the growth strategy that SXR Life would like to pursue.

(11) Explain the advantages for using the asset liability approach instead of the
asset only management approach.

Commentary on Question:

This question tested candidates’ “knowledge of asset allocation strategies”. Full
points were awarded when candidate demonstrated their understanding of asset
liability management. Candidates’ performance on the first part was weak. Most
candidates came up with a very specific asset mix approach for the company to
invest but didn’t propose what ALM strategy should be used. For the second part,
most candidate understood that ALM ensures asset and liability matched but
could not list out all the benefit of ALM and when it is appropriate. Most
candidates understood the relationship between liabilities and assets and the
impact changes in the asset strategy would have on the portfolio. Some
candidates mentioned the mechanics of immunization theory (e.g., duration
matching). A few candidates received full credit by explaining why the Asset-
Liability Management (ALM) approach is more appropriate than the Asset-Only
approach.

EANTs

(1) An asset liability management approach would be preferred for
management since it involves explicitly modeling liabilities and adopting
the optimal asset allocation to funding liabilities.

Controlling the risk related to funding future liabilities is a key investment
objective for ALM; in contrast to ALM, an asset-only (AO) approach does
not explicitly involve modeling liabilities. In an AO approach, any impact
of the investor's liabilities on policy portfolio selection is indirect, e.g.,
through the return requirement.

The following is an example of a recommendation supporting Cash Flow
Matching:

e (Cash flow matching structures investments in bonds to match
(offset) future liabilities

e (Cash flow matching minimizes risk with respect to funding
liabilities because cash flows are matched

¢ One potential limitation is that cash flow matching may not be
effective if there are no assets which exist to match very long
duration liability cash flows
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8. Continued

The following is an example of a recommendation supporting
Immunization:

e Immunization structures investments in bonds to match (offset) the
weighted average duration of liabilities

e To improve risk-control characteristics of an immunization
approach relative to shifts in the yield curve, convexity may be
matched as well

¢ One potential limitation is that duration is a first order
approximation of interest rate risk, whose ability to mitigate
interest rate risk becomes less effective as interest rates fluctuate
across a wider range

(11) The following are some advantages of an asset liability approach over an
asset-only strategy:

= The asset-only approach affords much less precision in managing
risk related to funding of liabilities, which is needed for SXR, and
which asset liability management provides

= Asset liability management offers more flexibility for SXR, as the
strategy can range from minimizing risk with respect to net worth
or surplus (assets less liabilities) to deliberately bearing surplus
risk or mismatch risk to earn potentially higher returns

= Asset liability management may produce a higher allocation of
fixed-income instruments which SXR Life is already invested in

= [fSXR Life has below-average risk tolerance because of their
product offering, asset liability management is likely to be more
effective in helping stay within their risk tolerance than an asset-
only approach.

= The asset-only approach may have a severe financial cost if it
results in liabilities not being able to be met.

= The market value of liabilities are interest rate sensitive, which

emphasizes the benefit of asset liability management over an asset-
only approach.
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Learning Objectives:

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5d)  Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

Relevant Sources:

e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021, Ch.10
Corporate Bonds
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Commentary on Question:

Candidates did not perform well on this question. Part (a) of this question tested the
candidates’ knowledge of MWR and TWR. Many candidates struggled with the right
formula for each metric. Others failed to assess either metric. Part (b) required the
candidates to understand and compare features of MBS (Mortgage-Based Securities) and
Term Life product. Most candidates listed two advantages but failed to justify their
response.

Solution:

(a)

(LO 5d) Assess how well the 5-year approximation of TWR compares to the true
TWR at the end of 2025. Justify your answer and show all work.

Commentary on Question:

Candidates did not do well on this part. Many used incorrect formulas for either
MWR or TWR. Some candidate commonly mistook the timing of the deposit of
8400,000. No credit was given for incorrect timing. Some candidates failed to
address appropriateness of the approximation

Step1. CFs = Semi-Coupon payment = Par Value *Coupon Rate/2, projecting
till maturity date. Partial credit was awarded for correct formula but incorrect
projection period.

Bond 1: 14,000= 700,000*4%/2, projection from Q2 2021 to Q4 2024
Bond 2: 10,000 = 400,000*4%/2, projection from Q2 2023 to Q4 2024
Deposit: Deposit made at BOY, immediately invested into a Bond 2

QY t CF¢ Deposit MV:
Jan, 2021 0 - - 1,400,000
Q2 2021 0.5 14,000 - 889,000
Q42021 1 14,000 - 912,450
Q2 2022 1.5 14,000 - 926,450
Q4 2022 2 14,000 - 951,773
Q2 2023 2.5 24,000 | 400,000 1,400,950
Q42023 3 24,000 - 1,455,045
Q2 2024 3.5 14,000 - 1,484,146
Q42024 4 14,000 - 1,537,353
Q2 2025 4.5 - - 1,552,726
Q4 2025 5 - - 1,568,254
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9. Continued

Step 2. MWR — Money Weighted Rate of Return
LIRR Method: Chain-linking annual MWR is the approximation of TWR (as
given in the question).
Additional credit was awarded for properly reflecting the deposit of 400,000.
Step 2.1 — Find MWR ® for each (annual) time period.
MV, = (MV.; +Deposit )*(1+R)*2 + CFeo5(1+R)+ CF,
Where t increments semi-annually;
R = return for each semi-annual period
r = return for each annual time period = (1+R) 2 -1

Here are calculation details for certain period as an example:
T=1 (Q4 2021): R; =-20.39% =>r = (1-20.39%)"2, where

MV, = 912,450= MV, *(1+R)"2 + CFos*(1+R,)+CF
= (951,773+400,000) *(1+R,)"2 + 14,000 *(1+R;) + 14,000, solve for R;

T=3 (Q4 2023): R3 =2.01% =>r = (1+2.01%)"2, where
MV; = 1,455,045= MV, *(1+R3)"2 + CF,5*(1+R3)+CF;
= (951,773+400,000) *(1+R5)"2 + 24,000 *(1+Rs) + 24,000, solve for Ry

. Rt I't
QY ¢ CFs Deposit MV (semi-annual) (annual)

Jan, 2021 0 - - 1,400,000 - -
Q22021 0.5 14,000 - 889,000
Q42021 1 14,000 - 912,450 -20.39% 0.6338
Q2 2022 1.5 14,000 - 926,450
Q42022 2 14,000 - 951,773 0.61% 1.0123
Q2 2023 2.5 | 24,000 | 400,000 | 1,400,950
Q42023 3 24,000 - 1,455,045 2.01% 1.0405
Q22024 3.5 14,000 - 1,484,146
Q42024 4 14,000 - 1,537,353 1.84% 1.0371
Q2 2025 4.5 - - 1,552,726
Q4 2025 5 - - 1,568,254 1.00% 1.0201

Step 2.2 — Chain link annual returns (r¢J): MWR = Product of r; -1

=0.6338)*1.0123*1.0405*1.0371*1.0201-1 = -29.37%
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9. Continued

Step 3. True TWR — Time Weighted Rate of Return
Additional credit was awarded for properly reflecting the deposit at time 2.5

Step 3.1 — determine the return at each period R(= (MV- CF\)/(MV s+ Deposit
0.5) -1, where t increments semi-annually

t=0.5, TWRo.s= (889,000-14,000)/1,400,000-1 = -27.50%

t=2.5 TWR25 = (1,400,950-24,000)/(951,773+400,000)-1 = 1.86%

. R¢
QY t CFs Deposit MV: (semi-annual)

Jan, 2021 0 - - 1,400,000 -
Q22021 0.5 14,000 - 889,000 -37.50%
Q42021 1 14,000 - 912,450 1.06%
Q22022 1.5 14,000 - 926,450 0.00%
Q42022 2 14,000 - 951,773 1.22%
Q22023 2.5 | 24,000 | 400,000 | 1,400,950 1.86%
Q42023 3 24,000 - 1,455,045 2.15%
Q22024 3.5 14,000 - 1,484,146 1.04%
Q42024 4 14,000 - 1,537,353 2.64%
Q22025 4.5 - - 1,552,726 1.00%
Q42025 5 - - 1,568,254 1.00%

Step 3.2 — Chain link R¢to get TWR: TWR = product of (1+R¢)-1
=(1 -37.50%)*(1+1,06%)*(1+0,00%)*(1+1.22%)*(1+1.86%)*(1+2.15%)
#(14+1.04%)*(142.64%)*(1+1.00%)*(1+1.00%)-1 = -29.60%
Step 4. Evaluating the S-year approximation of TWR (MWR) to true TWR:
Some candidates did not complete this step. Partial credit was awarded to candidates
who made reasonable conclusions based on incorrect calculated numbers above.

MWR (-29.37%) is not a bad approximation to the true TWR (-29.26%). Annual
frequency for MWR is a reasonable frequency and is a positive contributor to being a
good approximation. However, the volatile swings in sub-period equity returns
contributed to approximation differences.

(b)
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10.

Learning Objectives:

4. The candidate will understand the designs and risks of the common life and
annuity products and features, as well as the methods and metrics used to design
and price these products.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(4a)  Describe the US statutory actuarial framework, including the principles-based
reserves and calculate basic life insurance reserves.

(5a) Describe and evaluate approaches for integrating ALM into an enterprise's risk
and financial management framework.

(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation.

Relevant Sources:

e ILA101-112-25: Revisiting the Role of Insurance Company ALM w/in a RM
Framework

e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition

e Statutory Valuation of Individual Life and Annuity Contracts, Claire, D.,
Lombardi, L. and Summers, S., 5th Edition, 2018 , Ch 11: Valuation
Methodologies

Commentary on Question:

The question asked candidates to describe potential impacts to the investment yield in
part a) and then in part b) to identify expected impact to the discount rate for the VM-20
DR calculation. Both part a) and b) required justification of the response. A simple
answer of increase or decrease was not sufficient without explanation to support the
assertion.
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1 0. Continued

The Question provided cashflow information with an increase and a decrease in the
lapse as compared to a base assumption. Very few candidates used this information to
answer either part of this question. Many candidates provided a generic response to both
parts of the questions based on the impacts that would occur for various products with
term products, annuities, whole life with cash values being most common.

Solution:

(a)

(LO 5a, 5b) Describe three potential impacts on the expected total investment
yield if lapses increase. Justify your answer.

Commentary on Question:

Many candidates responded with expected impacts to the investment yield with
good explanation. Very few used the cashflow information provided in the
question to help justify the expected impacts. Most candidates missed that the
sensitivity results tested the year 5 lapse assumption. The resulting impact to the
cashflows in years 6 through 12 result from the change in assumption the 5 year
lapse assumption. Instead many candidates provided generalized comments about
the impacts of increases in lapses without specifically mentioning the specific
example in the question. Both approaches were given full credit.

Some candidates proposed an overall change in the investment rates in the market
as a reason for the increase in lapses and others suggested high lapses would
drive mortality anti-selection that would hurt future mortality experience. With
these projected items the candidates explained potential impacts. This was
unnecessary as there was sufficient information to fully answer the question
without requiring these additional assumptions.

Candidates that answered the question by referring to the change in cashflows
followed by explanations of the expected impacts to the investment yield scored
well on this part of the question. Some candidates referred to the expected impact
to profits rather than the investment yield as requested in the question.

As illustrated by TXL’s sensitivity to the 5 year lapse assumption, an increase in
lapses generates a reduction in the cashflows for duration 6 though 10 and
duration 12. There is a slight improvement in the cashflow in duration 11. This
change in cashflows will drive an expected reduction in the investment yield from
overall lower total assets due to faster runoff of reserves. The investment yield
will be lower if the investment cashflows are not sufficient to cover the liability
cash outflow and there is a need to borrow. The increased need for shorter
duration assets and increased liquidity will also be expected to reduce the
investment yield.
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1 0. Continued

(b)

(LO 4a) Describe the expected impact on the discount rate for the VM-20 DR
calculation if lapses decrease. Justify your answer.

Commentary on Question:

Very few candidates referred to the specific situation for decreased lapse in year
5 as provided in the question and referred in general to the impact of decreased
lapses for various types of products. The wording in the question asked about the
impact if lapses decrease. An answer using the specific change in the year 5 lapse
rate or lapses in general would receive full credit.

Some candidates provided an estimate of the expected impact without including a
Justification.

A number of candidates incorrectly felt there would be no change in the discount
rate for the VM-20 DR calculation. Some candidates proposed there would be a
decrease in the discount rate while the majority of the candidates stated they
expected an increase in the discount rate.

Full credit for the question required a good description that could be aided by the
information provided in the question along with properly explained justification.
and explained, others thought there would be a decrease and

The discount rate for the VM-20 DR calculation would be expected to increase if
lapses decrease.

The VM-20 DR discount rate is based on the investment yield provided by the
assets that are modeled based on existing assets and reinvestments under VM-20
assumptions to fully satisfy the company’s obligations over the lifetime of the
modeled policies under the DR scenario.

The decrease in lapses for TXL’s product changes the expected number of
policies that will be inforce. More policies will be inforce for longer periods and
the assets would be different than expected leading to different asset investment
timing and different amounts. The reinvestment strategy would need to be
reviewed to reflect the different amounts of assets and the different timing. The
yield curve would affect the price and would contribute to the increased discount
rate.
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Fall 2021 LPM Exam

Learning Objectives:

2.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:

(2a)
(2d)

(2¢)
(3a)

Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions.

Describe and apply the framework, process, and significant considerations for
creating modern mortality tables used by life insurance companies.

Describe the process and apply techniques for experience studies.

Describe and assess insurance and annuity distribution approaches and
underwriting approaches.

Relevant Sources:

e Table Development, Feb 2018 (excluding Appendices C, D, F, G & H)

e Credibility Methods Applied to Life, Health, and Pensions, SOA, Feb 2019
(pp- 1-25 only)

e ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities

e Experience Study Calculations, SOA, Oct 2016 (revised Mar 2024), sections
2-4,11, 12,15, 17 & 18 (excluding 18.2, 18.8 & 18.9)

e The Art and Science of Life Insurance Distribution, Bennett, Douglas J., and
Zultowski, Walter H., 2014, Ch. 3 and 4

Commentary on Question:

This question was testing the candidate’s knowledge of mortality table development,
including the development process, impacts of different distribution channels, dealing
with limited data for older ages, and ending the mortality table.

Full credit was awarded to candidates who fully described responses instead of listing
and provided justification on recommendations.

Candidates generally did well on this question with most candidates performing
particularly well on parts b, ¢, and d.

Solution:

(a)

(LO 2d)
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(1)
(i)

Describe the five steps of the Table Development Flow Chart.

List important considerations for three of the Table Development Flow
Chart steps.
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1 . Continued

Commentary on Question:

Candidates generally did not do well on part i. Many candidates described the
steps of establishing experience assumptions instead of the steps of table
development. Candidates received partial credit for listing steps of the table
development flow chart without describing. Partial credit was awarded for
providing 2 to 4 steps correctly.

Candidates generally did well on part ii. To receive full credit, candidates had to
provide one or more consideration for three separate steps of the table
development flow chart. Partial credit was awarded for providing considerations
for fewer than three steps. For candidates who answered part (i) incorrectly,
credit was awarded in part (ii) if the considerations listed were reasonable for the
steps provided. Examples of acceptable considerations are listed below. Other
reasonable considerations were accepted for partial or full credit.

(1)
1.  Develop Data

e Review predecessor studies
e Define the goals of the table
e Review available data

2. Identify table dimensions/data analysis
e Analyze the study’s variable to determine which subset best predicts the
event under study
e Conduct outlier analysis

3. Populate table
e Smooth out inputted rates by graduation
¢ Differentiate between count based and amount-based rates
e Consider improving insufficiently credible data with grouping

4.  Review and adjust rates
¢ Conduct creative and enforcement reviews
e Enforce relationships between rates
e Project future rates by using existing data and assumptions about the
future

5. Assess financial impact and finalize table
e Consider reporting parameters
Weigh using Internal vs Industry tables
Finalize tables (trend and loading factors)
Documentation of the project
Determine how project oversight would be administered
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1.

Continued

(b)

(i)
Step 1: Key considerations include dealing with limited availability, inconsistent
definitions, formatting issues, and lag issues

Step 2: Key considerations include identifying target variables, considering type
of analytics, considering model requirements, and developing factors

Step 3: Key considerations include determining type of graduation method and
dealing with insufficient credible data or lack of data

Step 4: Key considerations include determining relationships between adjacent
rates and between an array of rates

Step 5: Key considerations include impact on reserves, stat surplus, GAAP equity,
cash flows, premiums, and dividends

You are concerned about the mortality variation by distribution channel and with
the mortality table development due to the advancing age of the block.

(1) (LO 2a, 3a) Compare the differences in mortality by LBD Life’s
distribution channels.

(i1) (LO 2a, 3a) Describe ways to address any mortality variation from
different distribution channels.

(111)  (LO 2d, 2e) Describe potential issues with the mortality table
development due to the advancing age of the block.

Commentary on Question:

For part (i), most candidates generally understood the differences between the
three distribution channels but did not fully understand their impacts on
mortality. Partial credit was awarded to candidates who provided an incorrect
level of mortality with reasonable justification (i.e. direct written business would
have lower mortality, on average, since its target market is younger insureds.).

For part (ii), most candidates were able to provide at least one way to address
mortality variation. Full credit was provided to candidates who provided two or
more suggestions for addressing mortality variation. Partial credit was given for
providing only one method. Examples of reasonable answers are listed below.
Other reasonable responses were awarded partial or full credit.
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1 . Continued

For part (iii), many candidates recognized that credibility in older ages would be
an issue of mortality table development. Few candidates provided a second issue
besides credibility. Full credit was given for candidates who provided two or
more potential issues. Examples of reasonable answers are listed below. Other
reasonable responses were awarded partial or full credit.

(1)

e Direct selling policies may have higher mortality than career agency or
independent advisor written policies because of anti-selection due to more
incentive to shop around or "churn" the business.

e Direct selling policies may have higher mortality compared to career or
independent advisor as the policies tend to be guaranteed issue and/or smaller
size policies.

e Socio-economic factors, e.g., affluent markets which may use an independent
advisor may have an impact on mortality.

e (Career agencies are expected to have relatively low mortality due to career
agents being more closely aligned with the insurance company leading to less
anti-selection.

(i)

e Adding either a PAD or factor adjustment for the different distribution
channels will help address risk.

e Reinsurers can add valuable insight and help address issues with extra
mortality risk

e Underwriting of new issues can be adjusted to address risk (stricter
underwriting leads to better mortality).

e Adjust commission schedule to incentive agents to retain policies longer,
resulting in less anti-selective lapsation which worsens mortality.

e Data is generally limited in older attained ages leading to credibility issues.

e Older insureds are at risk of outliving the mortality table and reaching
maturity.

e Future mortality improvement trends will vary from past improvement due to
medical advancements, different living styles, etc. and should be considered.

¢ A method of ending the mortality table must be selected.
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1.

Continued

(c)

(LO 2c¢, 2d) Recommend an approach to finalize the mortality rates for:
(1) Ages 90-95
(i1) Ages 96-105

Commentary on Question:
Candidates generally did well on part (c).

Full credit was awarded to candidates who understood that the company would
have more limited experience in ages 96-100 versus 90-95 and provided
reasonable recommendations for finalizing mortality rates. Full credit was
awarded to candidates who provided justification of their recommended
approach. Examples of reasonable recommendations are provided below.

(1)

e For ages 90-95, credibility weight the company’s own experience against the
Society of Actuaries (SOA) table using a credibility method such as Limited
Fluctuation Credibility Theory (LFCT) or Biihlmann credibility.

e Assuming the company has credible experience, use graduation to smooth the
experience data using Whittaker-Henderson/Whitaker-Henderson Lowrie
method or B-splines method.

(i)

e For ages 96-105, the company does not have credible mortality experience.
Use the SOA mortality table directly.

e There is limited company data available above age 96. Use table extension to
extend the SOA mortality table past attained age 105.
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Learning Objectives:

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

(3a)  Describe and assess insurance and annuity distribution approaches and
underwriting approaches.

Relevant Sources:
e Life Insurance for the Digital Age: An End-to-End View, Product Matters,
Nov 2017
e Report on Premium Persistency Assumptions Study of Flexible Premium
Universal Life Products, May 2012

Commentary on Question:

Candidates generally did well in part a) and part b) but not in part c). Some candidates
loss credit by not explicitly critiquing the statements. In part c), some candidates failed to

identify the key difference between raising COIs and reducing the crediting rate by
showing sufficient understanding under New York Regulation 210.
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2.

Continued

Solution:

(a)

Critique each of the following statements:

A. (LO 3a) Accelerated underwriting will make it easier to sell our product
because it offers the benefit of fully underwritten rates without all the
hassle of blood tests and lengthy applications to fill out.

C. (LO 3a) Premium financing is a low risk way to expand availability of
insurance to older individuals, provided that adequate medical
underwriting is performed.

Commentary on Question:

Most candidates performed better on parts A and B. For part C, the majority
missed economic/financial underwriting. Some candidates failed to critique each
statement. Additional credit was given to candidates who managed to correctly
critique all parts. No credit was given if candidates did not explicitly conclude
“false/incorrect” for part B and C.

A. This is not entirely true/partially correct/partially true. Accelerated
underwriting will introduce a simplified sales process. However, accelerated
underwriting may misclassify risks compared to full medical underwriting at
various steps such as predicting smokers, or the risk scoring model which
could lead to "mortality slippage" which could result in a somewhat more
expensive product. Additionally, there is usually a step in the triage process
for accelerated underwriting which will result in some applicants getting
redirected to traditional medical underwriting.
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2 . Continued

C. This is not true/incorrect. If the financial/economic underwriting is
inadequate, even if the medical risk is satisfactory, the company could be
exposed to risk if the financial goal being sought does not align with what
would otherwise be expected based on other information available at the time
of underwriting. If the policy is ultimately expected to become stranger-
owned life insurance (STOLI), it could lead to a higher prevalence of
minimum funding combined with higher than expected persistency; if the
product is lapse supported this could become a problem for the insurer.

(b) (LO 2b)
(1) Critique the use of weighted average premium persistency factors for
pricing.

(11) Propose a sensitivity test that helps to understand the risk associated with
using an approach of employing a weighted average premium persistency
assumption for pricing purposes. Justify your proposal.

Commentary on Question:

Candidates generally did well in part i) but some candidates suggested sensitivity
tests on interest rate or mortality assumption instead of the mix of funding
pattern. No credit was given in this case.

(1) It is not appropriate to use the weighted average premium persistency
factors for pricing. The use of weighted average factors can produce
significantly different results than if the different funding patterns are
modeled distinctly. By blending the single premium to 75 with level to
100, the projection may produce funding that carries the overall liability to
some attained age in between and not adequately capture the true tail
liability for level solve to 100 funded policies.

(i)  An appropriate sensitivity test would be to test different weights to derive
the weighted average - e.g. 100% level to 100 or 100% single pay. This
could reveal how material of a cross subsidy might exist between different
funding patterns that isn't adequately captured by a best estimate blended
approach. The model must be adequately designed to respond to these
sensitivity tests
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2.

Continued

(c)

(1)

(11) (LO 2b) Recommend two ways to incorporate dynamic assumptions into a
pricing model to more accurately capture the impact of the interest rate
environment.

Commentary on Question:

Some candidates failed to identify the key difference between raising COIs and
reducing the crediting rate in part i). Most candidates were able to recommend
dynamic lapse assumptions in part ii) but some struggled to successfully identify a
second dynamic assumption. Some candidates suggested stochastic modelling or
scenario testing instead of specific assumptions. No credit was given in this case.

(i1)  Two of the following examples of dynamic assumptions earned full credit:
e Dynamic lapse assumption: as interest rates are expected to rise and

fall, the lapse rate of policies might move up or down depending on
the company's general account performance in relation to what current
and guaranteed rates other companies might offer

e Partial withdraw/surrender: premium withdraw behavior is also lined
to external interest rate environment. Policyholder behavior would
vary in relation to a raising/dropping interest rate environment.

e Premium adjustment/funding: In a declining interest rate environment,
depending on how well informed the insurer or agent keeps their
policyholders (e.g. inforce illustrations), policyholders may increase
their premiums to achieve the original financial objective illustrated at
issue.

e Dump-in activities: portfolio crediting may encourage dump ins, and
accelerate the erosion of the portfolio rate in a declining/stagnant
interest rate environment - take into consideration increased weighing
of "new money"
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2.

Continued

No lapse guaranteed cliff: depending on interest rates at the time the
NLG expires at year 10, there might be a spike in lapses or an increase
in funding to the extent the guarantee was keeping policies in force or
depending on how favorable the inforce illustration looks at the time in
relation to other options the policyholder has

Policy loan utilization: a dynamic policy loan utilization assumption
would capture the impact of interest rate more accurately by
incorporating interest rate movement into the policy loan assumption .
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(1a)
(Ib)

(2b)

Describe and compare various life insurance and annuity product designs.
Evaluate and apply pricing practices for life and annuity products.
Describe and evaluate mortality, lapse, premium persistency, term conversions

and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:

e ILAI101-107-25: Lapse Supported Insurance Analysis
e ILAI101-100-25: Life Products and Features

Commentary on Question:
Commentary listed underneath question component.

Solution:
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(©)

B. (LOs 1a, 1b, 2b) The marketing department head has requested we
reduce the price in order to increase sales. The reduced price will result
in a higher perceived value and thus lower lapses.

C. (LOs 1a, 1b, 2b) The marketing department assured me that the agents
selling the product have high persistency. Given this, we can reduce the
lapse rate in all years.
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4.

Continued

D. (LOs 1a, 1b, 2b) Since we expect high persistency, we should offer a
return of premium rider. The return of premium rider makes the product
look cheaper, as well.

E. (LOs 1a, 1b, 2b) We will not need to include the reduction in the lapse
assumption within the reserve calculation.

F. (LOs 1a, 1b, 2b) Since the product is not lapse supported, the path of the
reserves does not matter and I have therefore excluded it from my
analysis.

Commentary on Question:

This question required the candidate to analyze the comments from the email. To
get full credit on each question, the candidate needed to confirm if the comments
were True or False and provide rationale and implications of the comments.
Partial credit was given for identifying True or False, or providing rationale or
implications.

For part A, most candidates did not do well on this part. Candidates who were
familiar with ASOP 24 definition of lapse support and the implication for using
non-guaranteed values in illustrations did well.

For part B, candidates generally did well. Some candidates did not recognize that
the lower lapse rate will decrease the profitability

For part C, candidates generally did well and recognized that we cannot use
comments from the marketing team to set lapse assumptions.

For part D, most candidates recognized that return of premium would increase
persistency, but some failed to recognize that we should likely not offer the rider
as persistency is already high. Some students also only commented on one
sentence and ignored the other.

For part E and F, students generally did well.

A. The statement is not accurate. Actuarial Standard of Practice 24 defines lapse
support as one that is not self supporting given defined persistency assumptions in
the first 5 years, and assuming 100% persistency thereafter. If the product is still
profitable under those conditions, it is not considered lapse supported. In this case
the product would be considered lapse supported and non-guaranteed values could
NOT be used in the illustration.
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4.

Continued

(d)

B. True — the lower the price of the product the greater the perceived value is
likely to be, and thus the lower the probable lapse rate. However, the lower lapse
rate will decrease the profitability of the product. The fundamental problem with
lapse support is that the higher the assumed lapse rate, the lower the premium, the
better the perceived bargain, and the lower the resultant lapse rate.

C. False — comments from the marketing team should not be used to set lapse
assumptions. A full experience study using credible data should be used to set
lapse assumptions. Agent persistency will impact lapse rates in the first few
policy years, but the effect will wear off over time and the lapse rate at later
durations is determined by the market.

D. The first sentence is false. Since the company expects high persistency, the
return of premium rider should not be considered. The return of premium rider is
better for a company that suffers from poor persistency in the early years.

The second statement is true. Return of premium riders are popular with agents,
as they make a product look much cheaper, and sometimes even "free" on a "net
cost" basis. Since payments under the rider go only to those who persist to the end
of the specified period, it has the maximum possible lapse support, and
profitability will be highly sensitive to the lapse rate.

E. False - the lapse assumption should be the same/similar in pricing and
reserving.

F. False — regardless of if the product is lapse supported or not, the path of the
reserves matters for profit emergence and reserve adequacy. If the reserve
accumulates too slowly, you may be reporting a profit right up until the day it is
discovered the reserve is inadequate. Products with significant lapse support are
particularly difficult to gauge. Management needs to be sure that not only is the
product lapsing at the rate designed, but that the reserve assumptions match the
product design assumptions.
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Learning Objectives:
3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(3d) Describe standards for illustrations in both the United States and Canada.

Relevant Sources:
e ILA101-109-25: PLACEHOLDER — New illustration paper

Commentary on Question:

This question tested the candidates’ knowledge of Dividend scales and the considerations
for setting the scale. In general, candidates did not score well on this question. Many
listed items to think about but did not explain or analyze or evaluate as the question

asked.

Solution:
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(11) (LO 3d) Evaluate the use of the currently payable scale in the illustration
of new policies.

Commentary on Question:

Many focused on the equity of the inforce scale versus the new business scale
which was not the intent of the question. Candidates also failed to identify how
the program provisions relate to invested assets or earnings. Some candidates
suggested alternative provisions rather than evaluating the given program. In
part (ii), most candidates failed to identify that the currently payable scale could
be used for illustrations.

(1)

e Investment income credited must include all sources of investment earnings.
The Actuary must bridge the gap between statutory accounting and how inv
income is tracked for dividend purposes.

e The Moody's benchmark, would not be appropriate for determining
policyholder dividends on the par whole life.

e Changing to market yield strategy would necessitate all sources of investment
earnings including unrealized gains and losses. Consider creating a similar
process to IMR for unrealized gains and amortize over a similar period. Make
sure there is similar treatment for unrealized as realized losses.

e Only actively invested assets should back the dividend scale.
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6. Continued

e Some non-loaned policies may elect to not update as they prefer the current
program provisions to the updated provisions. Need to account for that in the
impact to the divisible surplus and retained earnings.

e The variable loan rate without direct recognition would help drive up the
portfolio rate when interest rates are increasing, but illustration when the
variable rate is low could be misleading.

e Recommend either including direct recognition or limit the illustrated loan
rate.

(11) The illustration should not exceed the currently payable scale, but can be
lower if justified. Illustrations on new business should be limited to the
currently payable scale and pegging would not apply. Although, inforce
policies can illustrate pegging if that's the company practice.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:

(1a)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation.

Relevant Sources:
e ILA101-101-25: Annuity Products and Features
e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1a, 1b) Describe risks JPB Life could face if interest rate rises rapidly.

Commentary on Question:

The question asked candidates to evaluate the crediting strategy on the pricing
consideration of a new deferred annuity product. Candidates needed to clearly
explain why new rate will be uncompetitive in the rapid rising interest rate
environment if using asset portfolio yield as a basis to receive full credit. Most of
candidates did well in explaining the excess lapse risk and liquidity risk, but very
few commented on the profitability.
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Continued

e During a rising interest rate environment, the net yield of the asset portfolio
underlying a block of existing deferred Annuities will lag the net new money
rate being used to price new issue. Therefore, the crediting rate will lag the
rates being offered by competitors on new issues. The crediting rate will be
uncompetitive.

o If'the crediting rate is uncompetitive, excess lapses will occur. If the excess
lapses are high, in an extreme case, ABC Life may be forced to liquidate
assets and probably incur realized losses on the sale of assets in order to meet
the surrender demands.

e Excess lapses will result in the profit margin not being met. That will cause
lower-than-expected profitability.

(©) (LO 5b) Recommend a financial instrument for JPB Life to hedge against any
increases in the cost of borrowing in a rising interest rate environment. Justify
your answer.
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8.

Continued

(d)

Commentary on Question:

This question asked candidate to describe how derivatives instruments can work
to hedge against the cost of borrowing. Full credit was awarded to candidates
who provided with either one of the two answers below, however, candidates had
to clearly demonstrate an understanding of how the interest rate risk is mitigated
in a rising interest rate environment through each instrument to receive full
credit.

Most candidates did well in this question.

ABC Life can use a Forward Rate Agreement (FRA) to hedge against the increase
in the cost of borrowing

In a FRA, payment is based on the reference rate; i.e. borrower is paid if the
reference rate is above the FRA, and the borrower pays if the reference rate is
below the FRA rate.

OR

ABC Life can use an interest rate swaps to hedge against the increase in the cost
of borrowing

Interest rate swaps are agreements in which the parties exchange fixed-rate
interest payments for floating-rate interest payments. ABC Life can benefit from
this instrument in a rising interest rate environment because the value of the
incoming SOFR-based payments is now higher, even though the cost of the fixed-
rate payments to the counterparty remains the same.

(LO 5b) You are given the following information:

Days to Maturity | Zero Coupon Bond Price
90 0.99009
180 0.97943
270 0.96525
360 0.95328

(1) Calculate the difference between the implied forward rate of a 270-day
loan commencing on day 90 and the implied forward rate of a 90-day loan
commencing on day 90.

(i)  Identify a strategy to replicate the cash flows of a 10 million 90-day loan
commencing on day 180 using zero coupon bonds.
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8. Continued

Commentary on Question:

This question tested candidate’s understanding about how to construct a synthetic
portfolio using zero-coupon bonds. Most candidates did well in part (i) about
calculating implied forward rate, but didn’t do well in part (ii), not many
candidates were able to synthetically create same effect of required cashflows
using zero-coupon bonds.

(1) Implied forward rate of 270-day loan commencing on day 90
Starting day t=90 Maturity length s=270
Zero Coupon Bond Price
P(0, t) = P(0,90) =0.99009
P(0, t+s) = P(0, 90+270) = P(0, 360) = 0.95328
Implied forward rate: 1o (t, t+s) = P(0,t)/P(0, t+s) -1
1o (90, 90+270) = P(0,90)/P(0, 360) -1 =0.99009/0.95328-1 = 3.86%

Implied forward rate of 90-day loan commencing on day 90
Starting day t=90 Maturity length s=90

Zero Coupon Bond Price

P(0, t) = P(0,90) =0.99009

P(0, t+s) = P(0, 90+90) = P(0, 180) = 0.97943

Implied forward rate: 1o (t, t+s) = P(0,t)/P(0, t+s) -1

1o (90, 90+90) = P(0,90)/P(0, 180) -1 =0.99009/0.97943-1 = 1.088%

Difference = 10 (90, 90+270) - 1o (90, 90+90) = 3.86% -1.088%=2.77%

(11) Implied forward rate of 90-day loan commencing on day 180
Starting day t=180 Maturity length s=90
Zero Coupon Bond Price
P(0, t) = P(0,180) =0.97943
P(0, t+s) = P(0, 180+90) = P(0, 270) = 0.96525
Implied forward rate: 1o (t, t+s) = P(0,t)/P(0, t+s) -1
1o (180, 180+90) = P(0,180)/P(0, 270) -1 =0.97943/0.96525-1 = 1.469%

For a 10 million 90-day loan commencing on day 180, the cashflows are as

follows:

e on day 180, we receive $10M loan

e on day 270, we pay back $10M loan with interest
$10M*(1+1.469%)=5$10.1469M

We need to have cashflows net out to zero on day 0, 180 and 270 using the
strategy.
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8.

Continued

To accomplish this, on day 0,

e we buy a $10M zero coupon bond with maturity at day 180.

Price of bond = face amount * P (0, 180) = $10M * 0.97943 =$9.7943M

e we short sell a $10.469M zero coupon with maturity at day 270
Price of bond = face amount * P (0, 270) = $10.1469M * 0.96525 =$9.7943M

Day 0 Day 180 Day 270
Loan amount worth 10M on day 180 10.000 -10.1469
Buy 0.9794 *$10M zero coupon bonds maturing on day 180 | 9.7943 -10.000
Short-sell 1.01469*(-10M)*0.9653 zero couple bonds -9.7943 10.1469
maturing on day 270
Total 0.0000 0.000 0.000
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Learning Objectives:

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5d) Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements.

Relevant Sources:

e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition

e Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th
Edition, 2015, Ch. 4: Basic Methods of Reinsurance
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Continued

Commentary on Question:
This question required candidates to explain tools for managing common interest rate
and related asset risks associated with accumulation-driven life insurance products.

Solution:

(a)
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9.

Continued

(c)

(d)

(LO 5b) Recommend two other potential derivative strategies that address risks
not covered by XYZ’s interest rate swap; include an assessment of the cash flow
needs.

Commentary on Question:

Many candidates recommended credit default swaps to address default risk
arising from lower rated Bullet bonds and currency swaps to address foreign
exchange risk from euro-denominated Bullet bonds. Only partial credit was
awarded if the strategies were not fully explained or assessed in terms of XYZ'’s
needs. Almost all candidates failed to assess the impact of the above derivative
strategies on XYZ'’s cash flows.

Credit default swaps (CDS) are recommended to mitigate the default risk arising
from lower rated Bullet bonds. Purchasing CDS’ can hedge XYZ’s portfolio
against these lower rated securities, transferring credit risk off XYZ’s balance
sheet. XYZ may have to pay an upfront premium, which may be positive or
negative, and then during the premium leg XYZ would need to pay a regular
coupon to the protection seller.

Currency swaps are recommended to provide protection against the foreign
exchange risk stemming from XYZ’s euro-denominated Bullet bonds. XYZ
would want to receive dollars, and pay Euros, to hedge the risk of the US
subsidiary’s exposure to fluctuating Euro to USD exchange rates. XYZ’s cash
flow needs will depend on the relationship between the reference rates for euro
and dollar-denominated debt. After entering the swap, if the dollar declines
relative to the euro, then XYZ will pay to the counterparty.

(LO 5e) Propose a reinsurance structure to address XYZ’s policyholder
persistency risk and optimize its capital position. Justify your proposal.

Commentary on Question:

Most candidates received partial credit by recommending a modified coinsurance
arrangement and providing rationale supporting the appropriateness of this
structure. To receive full credit, commentary on mitigating persistency risk and
capital implications was required. Credit was also given for funds withheld
coinsurance if properly justified.

Since XYZ seeks reinsurance to optimize its capital position but does not wish to
sell or transfer any assets, they should use a modified coinsurance (“modco”)
reinsurance agreement that will allow them to continue controlling and investing
their own assets to benefit from strong asset performance.
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9. Continued

Yearly renewable term (YRT) reinsurance isn’t appropriate since it only transfers
mortality risk which isn’t a primary concern for XYZ given their stringent
underwriting performance. Modco reinsurance will transfer a quota share of all
risks, including persistency risk, thereby reducing XYZ’s exposure to surrender
benefits.

Entering into a modco reinsurance agreement will also provide capital and surplus

relief to XYZ, thereby allowing XYZ to release some of its capital for other
business opportunities.
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Spring 2022 LPM Exam

Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(Ic)

(2a)

(2d)

Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions.

Describe and apply the framework, process, and significant considerations for
creating modern mortality tables used by life insurance companies.

Relevant Sources:

e Table Development, Feb 2018 (excluding Appendices C, D, F, G & H)

e ILAI101-102-25: Understanding Profitability in Life Insurance

e ILAI101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1¢)
(1) List the three components of a life insurer’s earnings analysis.

(i1) List the drivers and indicators for each component.

Commentary on Question:

Most candidates were able to identify the drivers and indicators required for full
credit. However, many candidates were unable to list the components of a life
insurer’s earnings analysis. Instead, many candidates listed the drivers and
indicators.

(1) The three components of a life insurer’s earnings analysis are as follows:
1) Underwriting result
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2) Investment result component
3) Fee income component
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1.

Continued

(b)

(i1) The drivers and indicators for each component are as follows
1) Underwriting result
a. Mortality / morbidity / longevity experience
b. Lapses / surrender experience
c. Actual to expected expenses
2) Investment result component
a. Asset allocation
b. Investment performance / yields
c. Crediting rates and investment spreads
3) Fee income component
a. Investment management fees
b. Assets under management

(LO 24d)

(1) Calculate the total exposure using the daily rate exposure method for the
study population assuming an annual adjustment of 365.25. Show all
work.

(i)  Explain why using the daily rate exposure method, rather than the annual
rate exposure method, is more accurate in this case.

Commentary on Question:

Candidates generally did well on part (i) of this question. Many candidates gave
a full year of exposure for the policyholders who died, which is incorrect. The
adjustment to ensure that policyholder 6 had a full year of exposure was required
to get full credit for this question.

Candidates generally struggled with part (ii) of this question. Many candidates
said the daily rate method was superior to the annual rate method because 2020
was a leap year, but this is not relevant. To get full credit candidates needed to
explain why the annual rate exposure method is inappropriate and understated
that the mortality rate was high, and explain that the mortality rate is expected to
decrease in the future as the pandemic comes to an end.
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1.

Continued
@)
. Entry . Days Portion of Year
Policyholder Date Exit Date (Days/365.25)
1 May 15, Dec 31, 230 0.6297 =
2020 2020 230/365.25
) Jan 1, Aug 15, 227 0.6215=
2020 2020 227/365.25
3 Apr 15, Dec 31, 260 0.7118 =
2020 2020 260/365.25
Jan 1, 335 09172 =
4 2020 | Dec1,2020 335/365.25
Mar 15, 122 0.3340 =
: 2020 | Jul15,2020 122/365.25
365.25 1.000
Jan 1, Dec 31, Manually change
6 the # of days to
2020 2020
ensure full year of
exposure
7 Feb 15, Dec 31, 320 0.8761 =
2020 2020 320/365.25
3 Aug 15, Oct 15, 61 0.1670 =
2020 2020 61/365.25
Total 1920.25 5.2567
(i1) The daily rate exposure method is more accurate than the annual rate

(c) (LO 2a) Recommend experience assumption methodology improvements to

exposure since there was a high mortality rate and very few exposures.
The annual rate method will overstate the total exposure for policyholders
who died, and therefore understate the mortality rate. We also expect
mortality to decrease in future years as we exit the pandemic. If the study
contained more lives or more years, then an annual rate exposure would be

appropriate.

enhance the quality of the experience study. Justify your answer.

Commentary on Question:
This question tested whether candidates understood the various methodologies

required for producing a suitable experience study.

Many candidates were able to receive maximum credit by correctly identifying

appropriate methodology improvements. However, not many candidates

mentioned that studies could be compared to existing tables to identify trends in
experience.




1 . Continued

Methodology improvements that may enhance the quality of experience are as

follows:

e Perform an Actual to Expected analysis by comparing experience to the
existing assumption tables

e Use industry or reinsurance data to enhance the quality, especially when the
company’s own experience is not credible

e Perform the study based on amount rather than on count to understand the true
economic impacts of the assumption

e Extend the study period to ensure that the assumption being set uses more
than the experience from the height of the pandemic.

e Significantly increase the number of policyholders in the study to have a more
credible study
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Learning Objectives:

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:
e Term Conversions: Pricing and Reserving, Product Matters, Mar 2017

Commentary on Question:

This question tested the candidates’ knowledge of topics related to level term products,
including conversion and post-level term experience, premiums, and post-level term
optimization. Candidates who did well provided recommendations with justification
where asked. Candidates generally did well on parts b and d but struggled with part c.

Solution:

(2)
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(c) (LO 2b)
(1) Calculate the term conversion premium rate per thousand of face amount
at issue using the given assumptions.

(11) Explain what concerns could exist about the cost of term conversions.
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2.

Continued

Commentary on Question:

Candidates generally struggled with part (i) but did well on part (ii).

For part (i), candidates were expected to calculate premium for a converted
policy and a non-converted policy separately and calculate the difference as the
term conversion premium. Many candidates calculated one premium using the
differenced in the converted and non-converted mortality rates as the mortality
rate. Many candidates struggled with calculating survival probability
incorporating the expected lapse rate. Credit was given to candidates for
reasonable attempts at calculating ABAR and death benefit per $1,000 even if
they didn’t match the model solution precisely.

For part (ii), candidates who provided 2 or more concerns, one of which must
have been related to mortality/anti-selection, were given full credit. Partial credit
was given for providing only one concern or for not mentioning mortality/anti-
selection of conversions. Examples are provided below but other reasonable

responses were accepted for full or partial credit.

(@)
Non-Converted Premium:
Duration (t) Lapse | Mortality | gx(total) | px | Abar | DB per $1,000 | EOY PVFB

0 1
1 2.5% | 0.038 0.062 | 0.938 | 0.695 26.4 25.7
2 2.5% | 0.044 0.068 |0.932 | 0.639 28.1 26.5
3 2.5% | 0.051 0.075 10.92510.612 31.2 28.6
4 2.5% | 0.059 0.083 ]0.917 | 0.581 34.3 30.5
5 2.5% | 0.068 0.091 10.909 | 0.543 37.0 31.9
6 2.5% | 0.078 0.101 ] 0.899 | 0.498 38.8 32.5
7 2.5% | 0.090 0.113 ] 0.887 | 0.441 39.7 323
8 2.5% | 0.104 0.126 | 0.874 | 0.370 38.5 30.4
9 2.5% | 0.120 0.142 ] 0.858 | 0.279 33.5 25.7
10 2.5% | 0.138 0.160 |0.840 | 0.160 22.0 16.4

Where:

Lapse rate = provided
Mortality rate = provided

qx = =1-(1-mortality rate)*(1-lapse rate)

px = 1- gx (credit was also given for calculating (px)
Abar = any reasonable attempt at calculating Abar was given full credit. A precise
formula was not needed.
DB per $1,000 = 1,000 * mortality rate * Abar
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2.

Continued

EOY PVFB = DB per $1,000 / (1.03)"t
Non-Converted Premium = SUM(EOY PVFB) = 280.3

Converted Premium:

Duration (t) Lapse | Mortality | qx«(total) | px | Abar | DB per $1,000 | EOY PVFB

0 1

1 2.5% 0.042 0.066 | 0.934 | 0.690 28.8 28.0
2 2.5% 0.048 0.072 ] 0.928 | 0.668 323 30.5
3 2.5% 0.056 0.080 | 0.920 | 0.642 36.0 33.0
4 2.5% 0.065 0.088 0912 | 0.611 39.6 35.2
5 2.5% 0.075 0.098 10.902 | 0.573 42.9 37.0
6 2.5% 0.086 0.109 | 0.891 | 0.527 45.2 37.9
7 2.5% 0.099 0.122 ] 0.878 | 0.469 46.4 37.8
8 2.5% 0.114 0.137 | 0.863 | 0.396 45.3 35.7
9 2.5% 0.132 0.154 ]0.846 | 0.300 39.6 30.4
10 2.5% 0.152 0.173 10.827 | 0.173 26.3 19.5

Where:

Lapse rate = provided

Mortality rate = provided * 1.1

qx = =1-(1-mortality rate)*(1-lapse rate)

px = 1- gx (credit was also given for calculating (px)

Abar = any reasonable attempt at calculating Abar was given full credit. A precise
formula was not needed.

DB per $1,000 = 1,000 * mortality rate * Abar

EOY PVFB = DB per $1,000 / (1.03)"t

Converted Premium = SUM(EOY PVFB) =324.9

Term Conversion Premium = Converted Premium — Non-Converted Premium =
3249 -280.3=44.6

(i)
1. Anti-selective behavior: The conversion decision is generally one of self-
selection: based only on information known to the policyholder, of which none is

known to the insurer. This will increase mortality costs.

2. Company must consider who should bear the cost of conversions: the
originating term product or the converted WL product.
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2 . Continued

(d)
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2+ Continued
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:
e ILA101-100-25: Life Products and Features
e Life Insurance Acceleration Riders, SOA Reinsurance News, Jul 2013, pp. 35-
38
e ILAI101-107-25: Lapse Supported Insurance Analysis

Commentary on Question:

This question tested candidates’ understanding of two different life insurance riders in
the context of a ULSG product. Candidates were expected to understand how product
design and assumption development for these riders may differ from base products that
the riders could be attached to or patterned after. Candidates were also expected to be
able to evaluate these riders in a competitive context.

For both parts (a) and (b), candidates generally performed well when asked to critique
the proposed design and assumptions, with many candidates displaying strong
understanding of these riders. Some candidates did not perform as well when asked to
recommend design changes to minimize risk. Candidates that suggested assumption
updates instead of design changes for these parts did not receive credit.

Solution:

(a) (LO 1a, 1b) With respect to the proposed 20-year guaranteed level premium term
rider:
(1) Critique the proposed design and assumptions.

(11) Recommend design changes to minimize risk.

Commentary on Question:
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See commentary above. Many candidates successfully received credit for
recognizing that term rider assumptions may be significantly different than ULSG
assumptions, and that the shadow account design may not be completely
compatible with a term insurance rider.
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3.

Continued
(1)
(1)
(b)

Setting the lapse assumption for the term rider equal to that of the ULSG
product is not appropriate. In particular, we would expect a shock-lapse at
the end of 20 years which would not be present in the ULSG assumptions.
This shock lapse would also be associated with increased anti-selective
mortality. Pricing may also need to differ from that of a standalone term
product because of different mortality characteristics associated with
permanent insurance when compared to term.

The product design is also flawed in that the charge for the rider is
designed to be deducted from the base product account value. However,
many ULSG products are designed to have zero account value, so there
may not be any account value available to cover the monthly deductions.

One way to minimize risk on the rider is to reduce the maximum face
amounts and issue ages allowed on the rider. By doing this, expected
claims on the rider are expected to be reduced. The product should also be
modified to charge for the rider with an explicit premium to avoid issues
with no account value being available.

Additionally, terminating the rider at the end of 20 years, instead of
including an annually increasing post-level-term period, would minimize
anti-selective risk associated with shock lapses on term insurance.

(LO 1a, 1b) With respect to the proposed chronic illness acceleration rider:

(1)
(i)

Critique the design and risk control considerations.

Recommend design changes to minimize risk.

Commentary on Question:
See commentary above. Candidates performed very well on this section and
displayed strong knowledge of chronic illness acceleration riders and associated

risks.

(1)

Underwriting approaches used for the base policy may not be appropriate
for the chronic illness rider, as morbidity risks associated with chronic
illness claims are not always assessed in standard life underwriting.

Offering the rider up to age 85 is also risky, as is offering the rider to
substandard insureds. In each of these cases, the volume of chronic illness

accelerations could be higher than expected in pricing.

The product should also have strong risk controls around qualifying for a
rider acceleration to avoid fraudulent claims.
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3.

Continued

(c)

(i1))  Limiting the maximum issue age to something lower, such as 65, and not
offering the rider to substandard insureds will reduce risk.

The company should also consider limiting the maximum and/or annual
acceleration amounts, as accelerating 100% of the base product’s face
amount could substantially increase risk.

Finally, the company could consider using the lien or actuarial discount
method rather than a separate rider charge. By doing this, the company

avoids much of the risk associated with anti-selective claims on chronic
illness riders.

(LOs 1a, 1b, 2b) Recommend changes to the ULSG product design and pricing in
consideration of the following:

(1) Updated lapse experience
(11) The two new riders
(ii1))  Competitive considerations

Commentary on Question:

Candidates did not perform as well on this section. Many candidates provided
general commentary on these items without providing recommendations. These
types of responses generally received partial credit.

Candidates were also expected to understand that improved persistency hurts
profitability on a lapse-supported product. Answers that suggested that improved
persistency improved profitability and competitiveness did not receive credit.

(1) Because lapse experience has been lower than expected, we recommend
that the company reduce the lapse assumption used in pricing.

The company should also consider making changes to the shadow account
design to provide less favorable guarantees, which may help to bring
persistency more in line with what was originally expected.

(11) The term insurance rider may result in additional anti-selective mortality
occurring in the post-level-term period if more policies than expected
maintain their coverage. This additional mortality needs to be reflected in
the mortality assumed for the base product.
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3 . Continued

The availability of the chronic illness rider may further improve
persistency as it provides additional motivation for policyholders to
maintain their policies. In this case, the company would need to further
reduce lapse rate assumptions which will also have a negative impact on
profitability.

(ii1))  In light of the considerations above, premiums will likely need to be
increased. This will hurt competitiveness and potentially reduce sales or
lead to anti-selective mortality results.

Introducing a Return of Premium rider would help to counteract these
considerations and help return the product to a desirable competitive
position. The ROP rider would both provide an additional marketing
advantage and also may increase lapses at the end of the term period,
reducing the profitability impact from lower lapses on a lapse-supported
product.
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Learning Objectives:
3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(3a)  Describe and assess insurance and annuity distribution approaches and
underwriting approaches.

Relevant Sources:
e Life Insurance for the Digital Age: An End-to-End View, Product Matters,
Nov 2017

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (L.O 3a) Propose design elements for a term product to be sold in the direct to
consumer channel.

Commentary on Question:

The question is looking for what is important for a direct to consumer product to
have, to be successful. Very few papers mentioned making sure the language in
the policy be simplified and non-confusing.

Overall this part of the question was not done well. Very few papers commented
on the need for simplified, non-confusing language in the policy. Some
candidates did mention no complicated riders, no conversion options and/or
simplified underwriting.

In the direct to consumer market it is important to have simplified, non-confusing
language in the policy. Keep the product simple. No conversion options; no
complicated riders; no cash values or non-forfeiture values. Simplified
underwriting process. Credit was given for other product features that supported
a simple design.
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4.

Continued

(b)

(LO 3a) Critique the following statements:

A. The products offered in the direct to consumer channel should accept
alternative forms of payment such as credit card.

B. In designing the end-to-end process for purchasing life insurance, there is
no need to consider agent involvement since this is a direct to consumer
sale.

C. The new direct sales channel currently accounts for a small portion of the

market so only a small portion of resources should be allocated to the
development of this direct to consumer product.

D. Conversion options and other complex product options should be clearly
described during the online sales process.

Commentary on Question:
This question is also trying to determine how products in the direct to consumer
market need to be different from the traditional sales process products.

Overall this question was not answered well. It seemed candidates were not
thinking about the fact this market is fairly new for life insurance sales and that
there are going to be growing pains.

A.  Most papers did support credit card payments and provided a reason why.
Some papers also discussed challenges this option may present.

B. Most papers did recognize agents will still be needed.

C. Most papers recognized the growth potential, and that resources should be
allocated to the development of the direct to consumer product, but most
didn’t discuss the challenges and changes required.

D. A number of papers did not mention that it would be best to keep the products
and options simple for online sales, especially in the early stages of using this
market.

A. Credit card payment may facilitate identity verification. The increased
flexibility in premium payment methods could improve the customer experience.
However this could result in higher transaction costs or new compliance
requirements or administration changes. Policyholder behavior may change.

B. Modern consumers may prefer to do their own research without the use of an
agent, but the advice of agents will still be needed by some customers especially
for complex risks. This means the insurer will have to manage multiple
distribution channels efficiently.
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4.

Continued

Some segments of the target market may be more or less comfortable
buying online without interacting with an agent. Older individuals who may be
more likely to need or afford insurance may prefer dealing with an agent,

C. Current online sales are a small portion of the market. But there is tremendous
growth potential in this market. It’s important to invest in this market.

Investment in overhauling IT systems to account for multi-channel distribution
systems and mobile friendly apps may result in a competitive advantage for the
company. Strong customer service will also be important.

D. Consumers are generally happy with their insurance, but also lament the
complexity and fine print associated with product descriptions. It is easy for
customers to experience information overload. So, ideally complex products and
options should not be provided in the direct market. It is better to keep products
and options simple and use plain language to explain them. If a more complicated
option is provided, the company should be sure to use plain language.
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5a)  Describe and evaluate approaches for integrating ALM into an enterprise's risk
and financial management framework

(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation.

Relevant Sources:
e ILA101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition
e ILA101-112-25: Revisiting the Role of Insurance Company ALM w/in a RM
Framework

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 5b) Compare and contrast the following strategies to manage the asset
portfolio backing the liabilities:

e Immunization
e (Cash flow matching
e Derivatives enabled

Commentary on Question:

Candidates did fairly well explaining the basic ideas behind the three strategies.
More credit was given if candidates identified that immunization/ cash flow
matching used purchased assets while a derivative enabled strategy used
derivatives to protect against interest rate exposure.
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Continued

e [t is important to realize that all three strategies are designed to protect against
interest rate risk.

e Immunization attempts to build a portfolio that provides a predetermined
return that is unaffected by interest rate fluctuations.

e Cash flow matching builds a portfolio that meets future liabilities by using the
coupon and the yield to maturity payments of a bond. Since the bond is held
to maturity, the payments are predetermined and will not change with interest
rate fluctuations.

e Both immunization and cash flow matching are considered passive dedication
strategies since they use fixed income assets to meet liability cash flows.

e A derivative enabled strategy (i.e. future, swaps, options) is used to protect
against interest rate risk. Unlike immunization and cashflow matching, this
strategy does not own the assets that back the liabilities.

(b) (LO 5b) Calculate the amount of cash HLC Life should invest in each of the
available assets to implement an immunization strategy.
Commentary on Question:
Candidates did well calculating the present value and duration of the liabilities
but struggled with setting them equal to those of the assets. While some
candidates used Goal Seek in Excel to determine the cash investment required,
most solved two equations and with two unknown variables to determine a
solution. Both methods were given full credit.
e (alculate present value and duration of liabilities
Year Cash Spot Rate Present Value of Present Value of
Flow Liabilities Liabilities*Year
1 1,100 2.70% 1071.08 1071.08
2 400 3.10% 376.31 752.61
3 300 3.30% 272.16 816.47
4 200 3.50% 174.29 697.15
5 200 3.80% 165.98 829.88
Total 2059.81 4167.20
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5. Continued

Present Value of Liabilities = £(Cashflow/(1+Spot Rate)*Year)
=2059.81
Macaulay duration = Y(Present Value of Liabilities*Year)/
X(Present Value of Liabilities)
=4167.20/2059.81
=2.023
e Calculate the duration of the asset

Asset Maturit | Yiel Present Present Value | Durati
y d Value of of Bond* on
Bond Maturity
2-yr zero 2 7% .873 1.746 2
coupon bond
with a yield of
7%
4-yr zero 4 10% .683 2.732 4
coupon bond
with a yield of
10%

Present Value of Bond = 1/(1+ Yield)"Maturity
Duration of Bond = Present Value of Bond*Maturity/Present Value of Bond

e Solve by setting the Present Value and Duration of Liabilities equal to the
Present Value and Duration of the Assets

Solve for Present Value of 2-yr bond purchased and Present Value of 4-yr bond
purchased using the following equations:

Equation #1: Present Value of Liabilities = Present Value of 2-yr bond purchased
+ Present Value of 4-yr bond purchased

Equation #2: Duration of Liabilities = (Present Value of 2-yr bond purchased
*Duration of 2-yr bond)/(Present Value of Liabilities) + (Present Value of 4-yr
bond purchased *Duration of 4-yr bond)/(Present Value of Liabilities)

Sample Solution
A = Present value of 2-yr bond purchased
B = Present value of 4-yr bond purchased

Equation #1: 2059.81 = A+B
Equation #2: 2.023= A*2/2059.81 + B*4/2059.81
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Continued

A=2036.02
B=23.79

One year later on 12/31/2022, there was no change to the expected liabilities and the
yield curve had a level shift down.

(c) (LO 5a, 5b) Assess the impact to the proposed immunization strategy.

Commentary on Question:

Candidates struggled to explain how a level interest rate shift would impact the
immunization strategy. Very few were able to conclude that the timing of the yield
curve shift would impact the present value of asset and liabilities.

e The present value and duration of both the asset and liability will change due
to the interest rate shift.

e Since the yield shift occurred shortly after immunization started and the yield
shift was level, the expected difference in present values and durations should
be small.

e The duration of the liability will increase since the expected first year
cashflow increased more than latter year cashflows.

e Rebalancing the immunized portfolio may be necessary when interest rates
change. Too frequent rebalancing may result in increased transaction costs
while infrequent rebalancing may cause durations to deviate from target.

(d) (LO 5a, 5b) Critique each of the following statements made by the CEO:

A. In order to manage interest rate risk, our company needs to duration
match the liabilities with a portfolio of fixed income assets at time 0, with
no further action until all the liabilities are paid out, with no liquidity
considerations.

B. By using fixed income assets to back the liabilities, interest rate risk is the
only risk we will need to consider.

C. Our company should have a portfolio risk indicator when implementing an
immunization strategy. This will allow us to compare different asset
portfolio options.

Commentary on Question:

Candidates did well on this part of the question. Critiques shared by most
candidates lined up with expectations but additional credit could have been
awarded with more robust justification.
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5. Continued

A. False. If there are changes in the yield curve, rebalancing may be required to
meet financial objectives. Liquidity concerns should be a key issue when
selecting assets during rebalancing.

B. False. Risks such default risk, cap risk and contingent claim risk are other
risks that should be considered. If rebalancing is required, reinvestment risk
and price risk must also be addressed.

C. True. Having a risk measure for the portfolio would help track its performance

and would be a good idea. Some examples of portfolio risk measures include
variance, semi-variance, shortfall risk and Value at Risk (VAR).
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements.

Relevant Sources:
o Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th
Edition, 2015

Commentary on Question:

This question tests the candidate's knowledge of reinsurance and participating business.
The backdrop is a simple business plan with the objective of entering the par business,
and all the considerations required such as governance related to nonguaranteed
elements (such as dividends), and dividend best practices. The candidate will understand
the various forms of traditional reinsurance, will be able to assess how and when they
are effectively used.

Solution:
(a) (LLO 5e) Describe three types of strategic or customized reinsurance solutions

which could help XYZ Life achieve its business plan objectives.

Commentary on Question:
Most candidates performed well on this part.
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Continued

Full credit was given to candidates who described 3 strategic solutions and
explained how each solution applied to one or more of XYS business objectives.
Partial credit was given if a correct reinsurance solution was provided but did
not describe how the solution applied to one of XYZs business objectives.

Monetization of inforce business can be used. As XYZ plans to stop new sales of
fixed annuities and it might want to obtain the capital or profits of the inforce
fixed annuities. Reinsurance can be used to monetization profits with reinsurer
paying ceding commission in exchange for rights to future cashflows under the
contract.

Reinsurance solutions for developing a new product which enables strategy and
growth can be used to help XYZ switch from selling universal life with lifetime
secondary guarantee to participating whole life. XYZ could gain experience in
developing and launching participating whole life products. or might gain
information about the market, reinsurers can provide capital as a funding for the
new product, as well as the underwriting expertise to help developing the product.

Reinsurance solutions of surplus relief and risk transfer can reduce the required
capital can help to increase available capital for future growth. Reinsurance can
be used to transfer risks to reinsurers and reduce the required capital so that the
capital that is freed up can be invested in other more profitable areas and in other
projects for future growth.

Alternative solution:

100% Coinsurance of the fixed annuities: Under such agreement, the risk
embedded in the fixed annuities is shared proportionally with reinsurer, which
minimize the related risks. Also, XYZ could gain reserve credit and available
capital released for further growth.

Assumption reinsurance. This reinsurance agreement is like the sale of whole
block of business to the reinsurer. Given the low interest rate environment, the
sales of the ULSG business could help XYZ gain capital for its business
development.

Modified coinsurance for Participating Whole Life product. With the Mod-co, the
Par whole life product’s risk is split proportionally with the reinsurer. This
agreement allows XYZ gain reserve credit and release of capital for its business
plan.
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements.

Relevant Sources:
o Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th
Edition, 2015

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 5e) Propose an appropriate type of reinsurance for AWL Life. Justify your
answer.

Indemnity reinsurance is an appropriate option for AWL Life.

e I[fthe subject business generates gains over the long term and incurs little
upfront costs, under indemnity reinsurance, gains can be amortized over future
years while losses can be recognized immediately, this type of reinsurance can
lock in some level of future profits and may therefore be more favorable for
AWL Life.

e Since AWL Life has an existing agency force selling similar products,
indemnity reinsurance is preferred; it allows AWL Life to continue utilizing
existing agency forces to sell similar products.
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7.

Continued

(b)

e Indemnity reinsurance is a quicker process and allows recapture with relative
ease; if AWL Life is looking to recapture the block of business at a future
date, indemnity reinsurance is preferred.

(LO 5e) For the proposed reinsurance transaction.

(1) Calculate the premium per thousand on a Yearly Renewable Term basis, if
AWL Life expects to increase total capital by at least 20%. Show all
work, using the financial statements in Excel.

(11) Calculate the ceding percentage on a Modified Coinsurance basis if ONA
Re is unwilling to accept a reduction in capital of more than 20%. Show
all work, using the financial statements in Excel.

Commentary on Question:
The question asked candidates to construct financial statements to evaluate and
analyze two basic reinsurance methods — YRT and Mod-co. Candidates
generally did not perform well on this question. Many candidates could not
demonstrate how YRT or Mod-co work. Some of the common mistakes included
the following:

e Not using Terminal reserve in the NAR calculation under YRT transaction

e Not calculating reinsurance allowance for premium under Mod-co

transaction
e Not applying ceding% on Mod-co premium
o Treat Mod-co ceded reserve as a liability for ONR Re

Candidates that got incorrect value for early steps were still given full credit for
later steps as long as the methodology in later steps was correct. Candidates also
received full credit for the correct calculation whether they assumed the face
amount was denominated in units or thousands of units.

Full Income Statement and Balance Sheet are shown in the Excel. Only major
steps are listed below. All numbers are in thousands

(i) AWL Life

Without Reinsurance
Gross Premium = face amount x direct premium per thousand
=5,000 x 0.95=4,750
Investment Income from Surplus = initial Surplus x investment return
=1,500 x 17% = 255
Total Revenue = Premium + Investment Income = 4,750 + 255= 5,005
Reserve Increase = time 1 reserve — time 0 reserve = 850 — 100 =750
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7.

Continued

Commission = Gross premium X commission%=4,750 x 80%= 3,800

Premium tax = Gross Premium x Premium tax% = 4,750 % 2.5%=119

Expense = Commission + Underwriting expenses + maintenance + premium tax
=3,800 + 300+ 50 + 119 =4,269

Net Income = Revenue — Reserve Increase — Expense
= 5,005-750-4,269 = (14)
Total capital = Initial Surplus + Net Income = 1,500 — 14 = 1,486

With YRT Reinsurance

NAR for YRT =(Face amount-Terminal Reserve) % (1-Retention%)
=($5,000-$250) x (1-10%)=%4,275

Ceded Premium = YRT NAR x YRT Premium per thousand

Ceded reserve = YRT NAR x Yearly Renewable Term mean reserve per thousand
=4,275 x 0.14= 599

Reinsurance allowance = Ceded Premium *x Premium tax

= ceded premium x 2.5%

To allow AWL life to meet its post-transaction capital requirement: minimum of
20% increase in capital, the total capital has to increase from $1,486 to $1,784
(1,486 x 120% = 1,784)

Use goal seeker to solve for YRT premium per thousand to be 7.2%

(ii) ONARe

Without Reinsurance

Investment Income from Surplus = Initial Surplus % investment return
= 3,000 x 20% = 600

Total Revenue = Investment Income = 600

Net Income = 600

Total capital = Initial Surplus + Net Income = 3,000 + 600 = 3,600

With Mod-co Reinsurance
ModCo premium = Face amount x Mod-Co Premium x Mod-Co Ceding%
=5,000 x 0.8 x Mod-Co Ceding%

Reinsurance allowance for Premium tax= Modco Premium X Premium tax
= ModCo premium x 2.5%

Reinsurance allowance for expense allowance= Modco Premium X expense

allowance% = Modco premium x 90%

ModCo Adjustment = Reserve Increase x Mod-Co Ceding%
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7. Continued

ModCo adjustment is a "benefit" item, not a "revenue" item or an "expense" item
for ONA Re; there is no interest on prior period reserve in the ModCo adjustment
because this is a new transaction, interest is paid at the beginning of the year, and
prior period reserve is 0 for ONA Re

Unlike YRT or Coinsurance, the ceded reserve is not a liability item for ONA
Re's, AWL Life maintains the entire reserve balance, instead, the reserve increase
is funded by the ModCo adjustment

To allow ONA Re life to meet its post-transaction capital requirement: maximum
of 20% decrease in capital, the total capital has to decrease from $3,600 to $2,880
(3,600 x 80% = 2,880)

Use goal seeker to solve for Mod-Co Ceding% to be 97.8%
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand common issues and practices related to Product
Management.

The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:

(1a)
(1b)
(3e)

(5¢)

Describe and compare various life insurance and annuity product designs.
Evaluate and apply pricing practices for life and annuity products.

Describe and evaluate the challenges insurers face in a rising interest rate
environment.

Describe how common insurance guarantees generate embedded options and
calculate the value of these options.

Relevant Sources:

ILA101-101-25: Annuity Products and Features

Market Trends and Product Designs: Considerations when Interest Rates are
Rising, Product Matters, Nov 2021

ILA101-115-25: Simulation of a Guaranteed Minimum Annuity Benefit,
Freedman, 2019

Commentary on Question:

Candidates who did well on this question had a solid understanding of the various benefit
designs and basic mathematical workings of the product and had a solid intuition with
respect to the risk exposure of particular product features.

Solution:

(a)

(LOs 1a, 1b, Sc) Calculate the permitted withdrawal benefit in each year for a
policyholder, assuming the benefit is elected in year 1 for each of the following
two scenarios’ market returns on the variable subaccount.

Year Scenario 1 Scenario 2
1 0% 6%
2 -3% 9%
3 6% -5%
4 9% 0%
5 -5% -3%
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Commentary on Question:

On the whole candidates did fairly well on this part of the question. However,
candidates struggled to receive full credit on this part because they failed to
correctly reflect the impact of regular withdrawals (the question mentioned to
assume the benefit was elected in year 1). Partial credit was also given for the
correct construction of the benefit base value and guaranteed withdrawal amount.
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8.

Continued

(b)

(c)

Solution: see spreadsheet from rubric

(LO 1a, 1b) Evaluate how each of the following product changes would impact
the volatility of the product cash flows and hedging of the product. Assume the
same initial annual withdrawal percentage.

(1) Removal of the ratchet feature.
(i1) The addition of a remaining withdrawal benefit base ratchet.

Commentary on Question:

Candidates performed poorly on part b). While most candidates were able to
correctly identify the different benefit structures and describe the implications for
cash flow volatility, many struggled to completely capture the hedging
considerations across each benefit. Partial credit was awarded where candidates
were able to identify the impact but failed to fully evaluate the impact, as well as
credit for responses that only considered product cash flow volatility or only
considered hedging.

(1) Removal of the ratchet reduces the GLWB upside potential and would
extend the period before the AV is exhausted. Additionally, without the
ratchet there would no longer be any volatility around the withdrawal
benefits -- providing a known deterministic cash flow. Removal of the
ratchet increases the delta because the guarantee is not adjusted when fund
prices rise.

(i1) The Remaining WBB Ratchet has a higher likelihood of increasing the
GLWB amount since the market only has to out perform fees instead of
fees and the GLWB. Due to the increase in the GLWB amount, all else
equal, this design would exhaust the AV more quickly. The higher ratchet
increases the vega since the ratchet will gain in more value as volatility is
increased. Increased delta or vega increases the cost of the hedges which
reduces profitability.

(LO 3e, 5¢) Compare how a rising interest rate environment would impact this
VA with a GLWB versus a fixed deferred annuity without a GLWB.

Commentary on Question:

Candidates performed consistently well on this part of the question, however they
tended to have weaker responses when considering the impacts of the rising rate
environment on the VA — tending to account for the underlying investment
accounts or the guarantee option value but did not consistently account for both.
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8. Continued

The main risk in a rising interest rate environment for fixed annuities is
disintermediation risk. This is the risk that assets are sold at a loss in order to fund
the cash flow needs created by excess lapses. As interest rates rise, new money
rates will also rise and customers are likely to leave older policies for those higher
rates. Surrender charges and MV As provide some dampening effects to this.

In contrast, for the VA with GLWBs the guarantees would be worth less as
interest rates rise and therefore would be cheaper to provide/hedge for. Contracts
are also less likely to be in-the-money as interest rates rise.
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10.

Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products

(3c) Recommend and justify changes to non-guaranteed elements

Relevant Sources:
e [LA101-100-25: Life Products and Features
e Overview of Non-guaranteed Elements (NGEs), SOA Research Institute, Nov
2022

Commentary on Question:

Overall, the candidates did well for this question. For parts (b) and (c), maximum credits
were obtained by the candidates who clearly specified whether they agree or disagree
with the statements, and then supported by providing rationale.

Solution:
(a) (LO 1a, 1b)
(1) Compare and contrast the new money crediting method versus the

portfolio crediting method.

(11) Analyze the impact of interest rate anti-selection on UL product pricing
and profitability.

Commentary on Question:
Most of the candidates answered this section appropriately.

(@)

e The portfolio crediting method credits the same interest rate to all fund
values for all policies of a given plan or plans, which is often based on a
portfolio of assets that the company is managing to back these policies.

¢ In contrast, the new money interest crediting method will credit varying
interest rates to different pieces of a fund's value according to when
premiums were received.
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New money crediting products can appear more competitive in times of
rising interest rates, because the credited rate on new premiums can rise by

an equal amount, and the credited rate is quicker to respond to changes in
interest rates.
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1 0. Continued

(b)

(i)

(1)

On the other hand, the credited rate on portfolio crediting products will lag
interest rate changes, which is a competitive advantage in a decreasing
interest scenario.

From an operational standpoint, the portfolio crediting method is also
simpler to explain and administer.

In the event that external interest rates become significantly higher than
the rate credited to the cash value on a UL policy, the policyholder may
choose to withdraw some or all of the cash value and invest it at higher
rates elsewhere (i.e., disintermeditation risk).

This issue is further compounded by the reduced market value of the
assets held by the company that have to be sold to fund the resulting lapse
or partial withdrawal (i.e., capital loss), which can result in a significant
hit to profitability.

UL products are particularly sensitive to interest rate risk because of the
credited interest rate and greater availability of partial withdrawals.
Therefore, the pricing actuary should develop and analyze a range of
investment and interest crediting strategies under different interest
scenarios (e.g., via stochastic scenario analysis), in order to quantify the
appropriate charge for the interest rate risk. Furthermore, the base and
dynamic lapse assumptions should be reviewed and periodically updated
to reflect emerging experience, since policyholder behavior can
significantly impact profitability as well.

From a product design perspective, the actuary should also consider the
implications of any guarantees offered on this product, such as guaranteed
COls, expenses, and/or minimum crediting rate.

(LO 3c¢) List four considerations when recommending a revision to NGE
scales.
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1 0. Continued

Commentary on Question:

For (i), while most of the candidates stated the anticipated experience factors,
they stumbled on highlighting other considerations. Some candidates listed the
requirements instead of considerations.

For (ii), it was expected that the candidate would first comment whether the
Statement is correct or not, and then provide rationale. Most of the candidate
failed to recognize that there is nothing wrong with the periodic review happening
at least once every three years.

(1) Listing any four points would get the full credit

Time elapsed since NGE scales were last reviewed

The anticipated experience factors that are used for revising NGE
scales

Deviations in emerging experience from what was assumed in the
prior determination of NGE scales

How any recommended revision could affect reserves, capital,
reinsurance, taxation and regulation

The appropriateness of the profitability metrics and objectives

The change in the prospective profitability due to the change in
anticipated experience factors and any other relevant additional factors
The complexity of the analysis needed

Whether other analyses, such as sensitivity analysis, are needed
Costs, practical implementation difficulties, and materiality of making
revisions to the NGE scale

Potential impacts on the policyholder or insurer of revising or not
revising NGE scales to reflect changes in anticipated experience
factors
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10.

151



Fall 2022 LPM Exam

Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products.

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:
e ILA101-100-25: Life Products and Features
e Report on Premium Persistency Assumptions Study of Flexible Premium
Universal Life Products, May 2012, pp. 9-15
e ILAI101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance,
Atkinson and Dallas

Commentary on Question:
Commentary listed underneath question component.
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1.

Continued

Solution:

(b)

(LOs 1a, 1b, 2b) Describe two considerations when determining premium
persistency assumptions for a flexible premium Universal Life (UL) product.

Commentary on Question:
This question tested the candidates’ knowledge of the impact that some
components have on the premium persistency assumption.

Many candidates were able identify and explain two considerations.
Some candidates provided responses that recommended methodologies to conduct
the experience study, such as using stochastic study methodologies. These

responses were not given credit as this question is meant to test the candidate’s
knowledge on product feature impacts.
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Continued

(c)

1y

2)

The policyholder has flexibility on their premium payments. This means that they
can choose to make payments more frequently than required. They also may
choose to pay more, and in some cases, less than the original amount.

Some flexible premium Universal Life products contain minimum premiums,
which may persist for one or more years. Due to these minimum premiums, the
cash flows in these early years become more predictable for the actuary to predict.

(LOs 1a, 1b, 2b) You are given the following three options for premium
persistency assumptions for a new UL product with a No Lapse Guarantee rider:

e 100% premium persistency at all durations

e Premium persistency factors vary by duration

e Dynamic premium persistency assumptions that vary with the interest
rate

(1) Discuss advantages and disadvantages of the three structures for premium
persistency assumptions above.

(11) Recommend one of the three options. Justify your answer.

Commentary on Question:

(i) In this question candidates are asked to demonstrate knowledge of assumption
setting for Universal Life (UL) products. Full credit is awarded for explaining an
advantage and disadvantage for each option. Candidates generally answered this
question well and received full credit. Some candidates did not describe both an
advantage and disadvantage for each of the three assumptions and received
partial credit.

(ii) Candidates are asked to decide with premium persistency assumption to use to
price the product and support their decision. Full credit is awarded for selecting
one of the three assumptions and providing a reason to support the decision.

Note that any of the three premium persistency assumptions could be chosen — the
model solution below is an example. Candidates generally performed well on this
question.

(1)

100% premium persistency at all durations

An advantage of this method is its simplicity. It is an easy assumption to model
and explain. A disadvantage is that it will likely be inaccurate and does not
account for things that can vary policyholder behavior. It is very unlikely that
100% premium persistency will hold so this assumption will be wrong the
majority of the time.

154



1.

Continued

(d)

Premium persistency factors vary by duration

This assumption is likely to be more accurate than the first option of assuming
100% premium persistency across all durations. Premium persistency does tend to
vary with duration, so building this assumption could limit asset liability
mismatch. A disadvantage of this method is that only one variable is used. Many
other variables, which can impact the accuracy of the assumption (policyholder
age) is not used to set the assumption.

Dynamic premium persistency assumptions that vary with the interest rate

An advantage of this methodology is that many variables have an impact on
determining premium persistency, such as premiums or interest rates. The
company will develop assumptions that have a higher likelihood of being
accurate. Disadvantage is the complexity of modeling and setting the assumption,
especially on a new rider with little to no actual experience data.

(ii)

I recommend using a dynamic premium persistency assumption. Because of the
flexibility and complexity of the UL product, assumption setting can be very
difficult and should be performed using stochastic scenarios. Setting the premium
persistency assumption to vary dynamically based on the market environment and
other variables will give us the best chance at setting the assumption
appropriately. Dynamic assumptions should be used in cases when the assumption
is expected to vary greatly and can have a large impact on the product
profitability, and premium persistency falls in that category for Universal Life.

(LO 1c¢) Calculate the following items. Show all work.

(1) Total premium collected in years 1 through 5.

(11) Total cash flows in years 1 through 5.

(ii1))  Present value of pre-tax solvency earnings.

Commentary on Question:

This question tested candidates’ knowledge of premium persistency for Flexible

Premium Universal Life products as well as profit measurement and analysis.

Most candidates showed an understanding of product cash flows and how to
calculate pre-tax earnings for each policy year.
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Continued

Many candidates did not accurately reflect the premium persistency assumption.
They did not understand that premium persistency provided in the question was
only for that duration, and a cumulative premium persistency must be used.
Cumulative premium persistency is calculated by multiplying that duration’s
premium persistency by the prior year’s cumulative premium persistency.

(1)

(i)

(iii)

For t=1, Average Premium (t) = 4,000

For t=2 to t=5
Average Premium (t) = Average Premium (t-1) * Premium Persistency (t)

For t=1 to t=5
Total Premium(t) = Average Premium (t) * BOY Inforce (t)

s | Pty || T
Ratio

1 N/A | 4,000 52.0
2 85% | 3.400 4.7
3 95% | 3,230 39.1
4 98% | 3,165 36.8
5 100% | 3,165 35.1

205.7

Product Cash Flow(t) = Premium(t) - Benefit(t) - Expense(t)
Benefit(t) = Death Benefit(t) + Surrender Benefit(t) + Dividend(t)

Product Cash
Flows ($mm)
38.8
27.2
19.3
18.7
18.6
122.6

Duration

[0 N LS I | O3 o

Pre Tax Solvency Earnings(t) = Product Cash Flow(t) + Investment
Income(t) — Increase In Solvency Resereve (t)

In t=1, the reserve increases from 0 to 85. In all subsequent years, the
reserve decreases.
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Continued
Take Present Value at 3%
Pre Tax
. Solvency Present
Duration Earnings Value
($mm)
1 (45.4) (44.1)
2 414 39.0
3 313 28.6
4 31.5 28.0
5 30.3 26.2
77.7
(e) (LO 1¢)
(1) Describe the differences between solvency earnings and pre-tax

stockholder earnings.

(i)  Explain the benefits of calculating profits based on earnings reserves
instead of solvency reserves

Commentary on Question:

This question tested the candidates’ knowledge of the difference between the

various types or earnings.

Most candidates were able to articulate the differences.

Some candidates incorrectly indicated that one type of earnings calculation to be
more accurate. Although the methodologies are used differently, it is inaccurate

to say that one is more accurate than another.

(1) Solvency earnings are done on a statutory reserve basis while stockholder
earnings are based on a GAAP reserve basis. The GAAP basis uses the
benefit reserves, as well as subtracting Deferred Acquisition Cost (DAC).

Statutory reserves are typically more conservative.

(11) One of the benefits of calculating profits based on earnings reserves is that
it smooths the first-year acquisition costs through DAC amortization. This

results in a smoother earnings pattern and generally no loss in the first

year.
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Learning Objectives:
3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(3a)  Describe methodologies, approaches, considerations and tools related to the
Underwriting function.

Relevant Sources:
e Life Insurance for the Digital Age: An End-to-End View, Product Matters, Nov
2017

Commentary on Question:

This question tested the candidates’ knowledge of topics related to accelerated
underwriting and predictive modeling. Candidates generally did well on parts a and ¢ but
struggled with part b.

Solution:
(a) (L.O 3a) Outline potential benefits from using an accelerated underwriting model.

Commentary on Question:

Candidates generally did well on part a. Most candidates were able to recall at
least two benefits from using an accelerated underwriting model. Candidates who
received full credit listed six or more benefits. Partial credit was awarded for
fewer responses. Other reasonable responses not included below were considered
for full or partial credit.

e Accelerated underwriting (AUW) does not require blood and urine testing and
is therefore less invasive for the customer. This leads to a better customer
experience.

e The use of digital imaging, pre-filled fields, and shorter application form
make for greater application completion rate.

e AUW can help speed up the underwriting process to complete more
applications - i.e., faster turnaround times.

e It can reduce cost and lead to expense savings.

e AUW leverages new data sources that can provide better understanding of the
risks.
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2 . Continued

e It can help reach the shift in demographics toward millennial & gen X buyers.

e It can reduce the friction of waiting times in the life insurance buying process
and lead to an improved customer experience.

e [t improves the quality and speed of assessing the customer's mortality risk.

e It has the potential to reduce human error in the underwriting process and
standardize underwriting results.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

Relevant Sources:
e ILAI101-107-25: Lapse Supported Insurance Analysis
e ILAI101-100-25: Life Products and Features

Commentary on Question:

Overall, candidates typically performed well on this question by being able to express
their understanding of lapse supported products, nonguaranteed elements, and
implications of pricing assumptions and lapse experience.

Solution:
(a) (LO 2b) Describe a method for determining if the IUL product is lapse-supported.

Commentary on Question:

Most candidates were able to describe the profitability run to test if the I[UL
product is lapse-supported. The alternative answer of assuming zero lapses in all
vears received full credit too.

One possible method of determining whether a product is lapse supported is the
NAIC Illustration Model Regulation lapse-support test. This test involves
determining whether the product is self-supporting given defined persistency
assumptions during the first 5 years, and 100% persistency thereafter.
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3.

Continued

(b)

(LO 2b) Explain why lapse-supported products have caused profitability issues
for some companies.

Commentary on Question:

Candidates who described the ‘moving target’ nature of the implications of
original pricing assumptions on premium rates and lapse experience received full
credit. Partial credit was given to candidates who explained how lapse supported
products with lower lapses can lead to high benefits in the future, with the
potential of insufficient reserves, reducing profitability for the company.

Assuming higher lapses in pricing can result in lower premium rates being
justified, which improves the marketability of the product. However, lower
premium rates result in the product being more desirable to maintain, so lapse
rates end up being lower than expected.
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Continued

(d)

(LO 1a, 1b) You have been asked to analyze why lapse rates have not
materialized as expected.

D. Describe two hypotheses for why life insurance policyholders decide to
lapse a product.

E. Identify two reasons lapses may be lower than expected on the [UL
product. Justify your answer.

Commentary on Question:
Candidates generally did well on this question, for both parts (i) and (ii).

(i) Most candidates were able to describe the hypotheses well. Candidates were
given full credit for describing other reasonable scenarios that would lead to
lapse rates not materializing as expected.

(ii) Most candidates struggled to identify reasons that related specifically to the
IUL product. The majority of candidates were able to provide two general
comments about lapsation, which earned partial credit. Candidates who provided
other reasonable responses justifying lower lapses on the IUL product received
full credit.

(1) 1. Interest rate hypothesis: lapse rates are negatively related to internal
rates of return and positively related to external rates of return. If external
interest rates are higher than their currently earned rate, policyholders are
likely to lapse to earn a higher rate elsewhere.
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3 . Continued

2. Emergency funds hypothesis: policyholders surrender their policies due
to financial distress, as they need the additional cash. For example,
unemployment or an economic downturn could lead to this.

(i1) 1. Interest rates - if external interest rates are less than the index floor
guaranteed on the policy, policyholders are likely to persist.

2. Relative choices - policyholder will determine whether a policy is a
good deal by comparing against outside products. If the [UL product was
lapse-supported and was priced with high lapses, it likely has a
competitive premium. Policyholder wouldn't be able to lapse and get a
better priced product elsewhere.
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

The candidate will understand common valuation and capital techniques used in
US, Canadian, and international regulatory frameworks.

Learning Outcomes:

(1a)
(Ib)

(2b)

(4a)

Describe and compare various life insurance and annuity product designs.
Evaluate and apply pricing practices for life and annuity products.

Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and

techniques for their development.

Describe the US statutory actuarial framework, including the principles-based
reserves and calculate basic life insurance reserves.

Relevant Sources:

ILA101-106-25: Experience Assumptions for Individual Life Insurance and
Annuities

ILA101-100-25: Life Products and Features

ILA101-110-25: Fundamentals of the Principle-Based Approach to Statutory
Reserves for Life Insurance, Jul 2019

Life Insurance Acceleration Riders, SOA Reinsurance News, Jul 2013, pp. 35-38

Commentary on Question:
Commentary listed underneath question component.
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4.

Continued

Solution:

(a)

(b)

(LO 1a, 1b) List four examples of guaranteed elements that are relevant to the
new ULSG product.

Commentary on Question:

This question tested the candidate’s understanding of ULSG features. Most
candidates were able to list some guaranteed elements to receive partial marks.
The candidates are required to list 4 elements correctly to receive full marks. Few
candidates listed the feature of Seg Fund/Variable Annuity and did not receive
marks.

Examples of guaranteed elements include

e maximum premium charges,

maximum expense charges,

minimum credited interest rates,

maximum cost of insurance charges,

maximum gross premiums,

minimum index parameters,

maximum mortality and expense (M&E) risk charges, and
maximum policy loan interest rates

(LO 2a) The industry data shows there is an equal likelihood that the shock lapse
could be 50% or 60%.

Recommend an appropriate shock lapse. Justify your answer.

Commentary on Question:

This question is generally answered well by the candidates. Candidates were able

to receive full credit by providing the following:

1. ULSG is a lapse supported product and mentions that a lower lapse
assumption is more conservative for lapse supported products.

2. Recommend that the 50% shock lapse should be used given the more
conservative choice would be chosen if two choices are deemed equally likely.

Candidates recommended the correct shock lapse without appropriate
explanation received partial marks.

Universal Life with secondary guarantee is a lapse supported product.
The 50% shock lapse assumption is more conservative than the 60% assumption.

The 50% shock lapse should be used since “if two choices are deemed equally
likely, the more conservative choice would generally be chosen”
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(c)
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4.

Continued

(d)

(LO 4a) ABC life has adopted VM-20.
(1) Describe the VM-20 reserve calculation.

(i1) Explain how each of the following assumption changes will impact the
reserve.

A. Emerging company experience for mortality will be higher than
expected.

B. Emerging company experience for lapses will be lower than expected.
C. Prescribed mortality margins will decrease.
D. Actual Treasury yield rates up to the valuation date will increase.

Commentary on Question:
Candidates generally performed well on this question.

(i) Most candidates were able to identify and describe the VM-20 reserve.
The candidates are also required to describe NPR, DR and SR to receive
full marks.

(ii) Candidates are required to provide explanation on the reserve movement
to receive full marks. Candidates provided accurate reserve movement
without appropriate explanation received partial marks.

(1)
The VM-20 reserve is equal to the NPR, plus the excess, if any, of the maximum
of the DR and SR over the NPR adjusted for due and deferred premium.

Net Premium Reserves

The NPR is a seriatim formulaic calculation using specified CSO mortality tables,
prescribed lapses and prescribed valuation interest rates. The NPR for a policy
after issue may reflect valuation mortality tables and prescribed lapses different
from those in effect when the policy was issued. The valuation interest rate does
not change after policy issue.

Deterministic Reserves

The DR is an aggregate gross premium reserve developed as the present value of
pretax liability cash flows at discount rates, using a prescribed scenario. Another
way to think of the DR is the amount of general account assets at the valuation
date that will fully satisfy the company’s obligations for a group of policies over
the lifetime of the policies under the specified DR scenario.
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4. Continued

Stochastic Reserve

The SR is an aggregate reserve calculation using an asset liability model
developed as a starting asset amount plus the greatest present value of
accumulated deficiencies over a range of stochastic scenarios, with the SR set at
the 70th conditional tail expectation (CTE). The liability cash flows reflected in
the SR calculation are projected under the same assumptions used in the DR
calculation and subject to change from the items listed above. Prudent estimate
assumptions within the SR vary from scenario to scenario where appropriate,
reflecting scenario-dependent risks.

(ii

A. Higher mortality experience results in higher mortality assumption which
increases the reserve.

B. Lower lapses result in lower lapse assumption which increases the reserve
(ULSG is lapse supported).

C. Lower mortality margin results in lower mortality assumption which reduces
the reserve.

D. Higher treasury rates result in higher discount rate which reduces the reserve
(if not already floored at NPR).

(e) (LO 1a, 1b) The marketing department recommends adding an accelerated
benefit chronic illness rider to the ULSG product.

(1) Describe the chronic illness rider.

(1)  Recommend four ways that ABC Life can limit its risk of incurring
significant losses on the chronic illness rider. Justify your answer.

Commentary on Question:

(i) Most candidates were able to describe the chronic illness rider
appropriately. Few candidates mixed the chronic illness requirement with
critical illness requirement and received no marks.

(ii) Most candidates were able to list a few recommendations limiting the
risks. Candidates received full marks if they listed 4 ways accurately.

(1)

A chronic illness rider is one that allows policyholders to accelerate a portion of
their face amount when they are unable to perform two or more activities of daily
living (ADLs) without assistance from another person. Activities of daily living
are bathing, continence, dressing, eating, toileting and transferring.
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4.

Continued

(ii)

Use of a supplemental underwriting application for any acceleration riders.
The supplemental underwriting typically consists of questions related to the
applicant’s medical history with respect to the triggers that are used for the
acceleration benefit. Those coverage questions are intended to determine if it
appears that the individual is over-insured for these benefits (overinsurance
may imply that the applicant is intending to anti-select against the writing
company).

Limiting the issue ages at which the chronic illness rider can be added and/or
incorporation of cognitive testing at particular issue ages.

Holding the accelerated amount as a lien against the death benefit and
charging interest against that lien OR payment of a discounted amount relative
to the face amount that is being accelerated.

Limiting both the annual and the maximum acceleration amount to some
specific dollar amount.

Requiring that an approved licensed health care practitioner certifies that the
policyholder is unable to perform the ADLs that are the triggering events for
the benefit payment. The writing company often reserves the right to pay for
an independent examination of the insured by a licensed health care
practitioner to confirm the validity of the claim.

Defining the loss of ADLs as expected to be permanent can be an important
risk control. In the absence of such a definition, an otherwise healthy
individual could claim under the rider when there is a situation that involves a
temporary loss of ADLs.

The rider form may have certain exclusions such as some mental or nervous
disorders, alcoholism, drug addiction, act of war (declared or undeclared),
suicide or intentional self-inflicted injury.

The rider is typically only available on policies that are issued up to some
maximum rating (such as Standard or Table D).

The contestability rights for the writing company with respect to the rider
typically follow those of the base policy.

Limiting the maximum benefit to be less than 100 percent of the death benefit
on the life insurance policy.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

Relevant Sources:
e ILAI101-101-25: Annuity Products and Features

Commentary on Question:

This question tested candidates’ knowledge of predictive analytics techniques used in
setting assumptions, issues related to data gathering and data quality in a predictive
analytics study, and understanding of how decision-making shortcuts impact policyholder
behavior.

Solution:
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Continued

(d)

(LO 1a, 1b) Interpret how policyholder behavior, using decision shortcuts, may
impact each of the following possible scenarios:

(1)
(i)

(iii)

A change to tax policy that allows tax-free withdrawals from policies.

Advertising of fund performance highlights return volatility instead of
historical returns.

Default annuitization options change from opt-in to opt-out at option
dates.

Commentary on Question:

Most candidates were able to correctly identify decision making shortcuts that
applied to these scenarios. To receive full credit, candidates needed to both
describe the decision-making shortcut that was applicable and apply that shortcut
to the given scenario. Also, several responses were possible for some of these
scenarios, and candidates who gave reasonable and justified answers using other
shortcuts received credit.

(1)

(ii)

(iii)

Many people are more likely to take advantage of opportunities that
appear to be free, referred to as the “love of free” shortcut. In this
scenario, if withdrawals can now be made tax free, policyholders will now
be more likely to take withdrawals from their policies even if the
economics of their policy are otherwise unchanged.

Advertising in this way changes the framing of the investment decisions
for the policyholder, meaning that although the available options have not
changed, the way the options are portrayed is likely to lead to a different
decision. In this case, seeing volatility rather than return may steer the
policyholder toward safer investments and lower both their risk and return.
This change takes advantage of policyholders’ reliance on defaults, where
a proportion of policyholders are likely to remain with whatever default
option the insurer has selected, often believing that the insurer likely
knows best. As a result, more policies will tend to annuitize which may
benefit the insurance company if annuitizations are more profitable for the
company.

175



Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs.

(1b)  Evaluate and apply pricing practices for life and annuity products.

Relevant Sources:
e ILA101-100-25: Life Products and Features

Commentary on Question:

This question tested a candidate’s knowledge related to liquidity risk management as well
as designs and risks of common life and annuity products and features. Candidate is
expected to understand objectives of liquidity risk management and how product design
impacts liquidity risk.

Solution:
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(c)

(LO 1a, 1b) Propose changes to the UL product design to address liquidity risks.
Justify your answer.

Commentary on Question:
Candidates generally did well on part c). Most candidates were able to list a few

product designs that could mitigate liquidity risks. Some candidates received full
credit by providing initial thoughts, plus 4 product design ideas with logical
Justification. Common mistakes include proposing to decrease crediting rate and
remove minimum guarantee.
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Continued

Depending upon a number of factors, including surrender options granted, the size
of new money rates increases, the variety and appeal of alternative investment
choices, and the company’s product preservation efforts, the magnitude of the
resulting disintermediation could vary dramatically. There are many mitigating
elements (tax penalties, surrender charges, deferral of payment clauses, etc) that
can help mitigate the liquidity risk.

UL has a risk of interest rate anti-selection. If external interest rates are higher, the
policyowner may withdraw and invest it elsewhere. It’s suggested to consider
improving credit rates or minimum guarantees to encourage clients to keep their
policies

The company could consider tying credited rate to external index with shorter
guarantee period, which may be more reactive as interest rates rise and lower

A feature of UL not found in most traditional products is that of partial
withdrawal. Introducing an administrative fee may discourage frequent partial
withdrawals.

To mitigate liquidity risks from early surrenders, the company should consider
adding surrender charges in early years or at least beyond crediting guarantee
periods to discourage early surrenders.

The company could consider a persistency bonus after 10 or 15 years to
encourage persistency

A higher interest rate can be credited after the policy reaches a certain or fund

amount. This type of reward could be more effective to improve persistency and
is less tontine-like.
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10. Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5b)  Describe and apply the basic concepts of cash flow matching, immunization,
duration/convexity matching, segmentation

(5d)  Explain the function and attributes of common assets used to support life
insurance and annuity liabilities

Relevant Sources:
e ILAI101-113-25: Ch. 7 (sections 7.2-7.5 & 7A) of Derivatives Markets,
McDonald, 3rd Edition
e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021, Ch. 10:
Corporate Bonds

Commentary on Question:
The question was wanting candidates to indicate an understanding of asset portfolios and
matching strategies.

Solution:
(a) (LO 5b) Define the following dedication strategies:

(1) Immunization
(11) Cash Flow Matching

Commentary on Question:

Many candidates did discuss managing the duration of assets and liabilities or the
management of the cash flows of the assets and liabilities. Many also discussed
constructing a portfolio that would earn a predetermined return regardless of
interest rate changes. A smaller number of candidates discussed the Classical
Single Period Immunization that produces an assured return for a specified time
horizon. Partial credit was given for each of the above. Full credit required
discussion of all variations and what they involve.
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1 0. Continued

(b)

For 11) Most candidates did discuss selecting securities to match the timing and
amount of the liabilities. Very few candidates discussed that it provides a future
funding of a liability stream from the coupon and matured principal payments of
the portfolio. Even fewer discussed that it’s an alternative to multiple liability
immunization. Partial credit was given. Full credit required discussion of all
three points. Click here to enter text

i) Immunization

Aims to construct a portfolio that will earn a predetermined return regardless of interest
rate changes

Popular for "locking in" a guaranteed rate of return over a particular time horizon
Requires management of duration to offset price risk and reinvestment risk

Three variations:

Classical Single-Period Immunization

Produces assured return for specific time horizon

Multiple Liability Immunization

Produces enough funds to pay all liabilities when due

Immunization for General Cash Flows

Given schedule of liabilities met by investment funds that are not fully available at the
time portfolio is constructed

ii) Cash flow matching

Provides future funding of a liability stream from the coupon and matured principal
payments of the portfolio

Alternative to multiple liability immunization

Select securities to match timing and amount of liabilities

(LO 5d) Assess the effectiveness of each of the following proposed changes to
the asset portfolio based on the objective:

(1) Replacing medium term bonds with 50/50 split of short and long term
bonds on a book value basis.

(i1))  Replacing 25% of the short-term bonds with long term bonds on a book
value basis.

(ii1))  Rebalancing to an equal split among short, medium, and long-term bonds
on a book value basis.
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1 0. Continued

Commentary on Question:

This question was not answered well overall. Even calculating the new Book
Value and Market Value based on the split, were often not calculated correctly.
Many candidates did calculate the new Book Value based on the split but did not
update the Market Values based on the split.

Most Candidates did calculate Dollar Duration correctly. However, a number of
candidates just added the dollar durations for the portfolio dollar duration, where
full credit for this part required candidates to weight average the dollar duration
by book value in order to calculate the variance.

Many candidates did not provide an assessment of the effectiveness of the
changes, as asked by the question, thereby not receiving credit for that portion of
the question. Candidates that commented on whether their calculated value for
portfolio duration was inside or outside the range received credit for that
statement.

(i) Replace medium with 50/50 split of short/long

Asset Class Book Market Duration Dollar
Value Value Duration

Short term bonds 212,500 170,000 1.50 2,550
Medium term bonds - - 5.25 -
Long term bonds 182,500 192,105 9.75 18,730
Total Bonds 395,000 362,105 10,026
Liability dollar duration 8,000
Duration variance(%) 25.3%

(ii) Replace 25% short term bonds with long term bonds |

Asset Class Book Market Duration Dollar
Value Value Duration

Short term bonds 93,750 75,000 1.50 1,125
Medium term bonds 175,000 200,000 5.25 10,500
Long term bonds 126,250 132,895 9.75 12,957
Total Bonds 395,000 407,895 9,060
Liability dollar duration 8,000
Duration variance(%) 13.3%

(iiii) Shifting to 33/33/33 split
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Asset Class Book Market Duration Dollar
Value Value Duration

Short term bonds 131,667 105,333 1.50 1,580
Medium term bonds 131,667 150,476 5.25 7,900
Long term bonds 131,667 138,596 9.75 13,513
Total Bonds 395,000 394,406 7,664
Liability dollar duration 8,000
Duration variance(%) -4.2%

1) BV(ST) =125,000+.5(175,000) ie Starting BV for ST + .5 Starting BV Med.

MV(ST) = 100,000x212,500/125,000 ie Starting MV for ST x Calculated BV for
ST/starting BV for ST

Dollar Duration(ST) = 170,000x1.5x.01 ie Calculated MV(ST)xDuration(ST
...given) x.01

Total portfolio duration = sumproduct Calculated BVxCalculated Dollar
Duration/Total calculated BV = 10,026

Duration Variance = (Calculated total portfolio dollar duration — given liability
dollar duration)/given liability dollar duration = 25.3 %

This is outside the 10 % variance (7200-8800) therefore not effective. Do not
implement.

i1) Same approach as above.
Variance = 13.3 %
Outside the range therefore not effective. Do not implement.

Also gave marks for ... 13.3 % is fairly close so could be effective and could
implement. Consider shifting less than 50% of short bonds.

lii) Same approach as above.
Variance = -4.2 %

Total Dollar Duration is within the range. It is effective and should be
implemented.
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1 0. Continued

(©

(LO 5d) Explain how leverage can be used to increase an asset portfolio’s rate of
return.

Commentary on Question:

The question was wanting candidates to indicate an understanding of what
leverage is and how it works as well as any risks/rewards. Credit was given for
discussion of this. Most candidates did indicate an understanding of leverage, but
a number did not go further, in terms of discussing what can increase or decrease
the impact of leverage. Further credit was given for discussing what can increase
or decrease the impact of leverage. Full credit was given for the above as well as
discussion of the repo market.

To be successful the manager must earn a rate of return that is in excess of the
cost of the borrowed funds.

If unsuccessful (ie if the rate of return is lower than the cost of the borrowed
funds) leverage will decrease profit.

The larger the amount of borrowed funds, the greater the variation in potential
outcomes.

The greater the variability in the annual return of the invested funds. The greater
the variation in the possible outcomes.

r (total) = r (funds) + B/E (r (funds) — r (Borrowed))

where 1 is return; B is borrowed funds; E is equity.

Repurchase agreements, or repos, are a favourite financial instrument in leverage
deals.

Repos involve the sale of securities coupled with an agreement to repurchase the
same securities at a later date.

The repo market presents a low-cost way for managers to borrow funds and it
allows investors to earn a return above the risk-free rate on treasuries.
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11.

Learning Objectives:

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5d) Explain the function and attributes of common assets used to support life
insurance and annuity liabilities.

Relevant Sources:
e Handbook of Fixed Income Securities, Fabozzi, F.J., 9th Edition, 2021, Ch. 21:
An Overview of Mortgages and the Mortgage Market

Commentary on Question:

The purpose of this question was to test candidate’s understanding of the risk profile and
impact of interest rate changes on interest-bearing securities based on a specific
company'’s financial needs and priorities.

Solution:
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Continued

(b)

(LO 5d) Critique the following statements:

A. If prevailing mortgage rates are 50bps lower, investing in the 30-year
corporate bond is a better choice.

B. If TPL Life wishes to minimize exposure to reinvestment risk, investing in
the 30-year MBS is a better choice.

C. The MBS is more likely to produce more volatile investment performance
since it has been heavily refinanced in the past and it carries a higher risk

for default.

Commentary on Question:

Candidate results were mixed on this question. To receive full credit, candidates
needed to demonstrate an understanding of the impact of interest rate changes
and the relative reinvestment, prepayment, volatility, and default risks for the two
securities.

For statement A, the candidate needed to understand how interest rate changes
impact investment performance.

For statement B, both correct and incorrect were acceptable answers with the
appropriate justification.

For statement C, most candidates knew MBS has lower default risk. However,
most candidate struggled to note MBS has lower volatility since it has been
heavily refinanced in the past.

Statement A:

Correct. If mortgage rates are 50 bps lower, then there will be refinancing activity,
which means MBS will have lower returns and higher volatility. The priority for
TPL Life is stable cash flows over the next five year, which corporate bonds are
better suited to provide.

Statement B:
Correct. MBS has minimal reinvestment risk; the key risk is prepayment risk.
Corporate bond return depends heavily on interest-on-interest, so there is high

reinvestment risk. Corporate bond reinvestment risk also increases with duration
and we are considering a 30-year bond here.
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Statement C:

Incorrect. Heavily refinanced MBS tends to be less responsive to future
refinancing opportunities, which leads to less volatile performance. MBS was
issued by Fannie Mae, which is implicitly backed by the US government, so there
is little-to-no default risk.
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Spring 2023 LPM Exam

Learning Objectives:

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(2a)  Describe and evaluate the types of assumptions commonly used in actuarial
pricing and product development.

(2d)  Describe and apply the framework, process, and significant considerations for
creating modern mortality tables used by life insurance companies

Sources:
LPM-107-07: Experience Assumptions for Individual Life Insurance and Annuities

Table Development, Feb 2018 (excluding Appendices C, D, F, G & H)

Commentary on Question:
Commentary listed underneath question component.
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Continued

Solution:

(a)

(LO 2d) You are given the following information for a group of policies with
attained age 35 at the beginning of the study period:

Situation Num.b(.er of
policies
Active at beginning and end of study period 1250
Active at beginning of study period, death occurs after 6 months 10
Active at beginning of study period, withdrawal occurs after 9 150
months
Entered study 3 months after beginning of study period, active at
3 200
end of study period
Entered study 3 months after beginning of study period, death 5
occurs 3 months later
Entered study 3 months after beginning of study period, withdrawal 75
occurs 3 months later
(1) Calculate an experience-based mortality rate for attained age 35 policies

given this information.

(11) Calculate a 95% confidence interval for the mortality rate obtained in part

().

Commentary on Question:
This question tested the candidate’s ability to calculate a mortality rate and
confidence interval, using a variety of exposure periods.

Most candidates did very well on both parts of this question. Candidates who
made an error in calculating the exposures or the number of deaths were given
partial credit for attempting to calculate a mortality rate. Candidates who did not
calculate the expected mortality rate in part (i) correctly were given full credit in
part (ii) if the methodology used to calculate the confidence interval was correct.

The most common error that candidates made was assuming that there were 3.75

deaths for policies that entered study 3 months after beginning of study period
where the death occurs 3 months later. The full 5 deaths should be counted.
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Continued

(1)

To begin, calculate the exposures as shown in the table below:

Total Exposures = Number of Policies * Exposure Period

Note that the exposure period of the deaths is as follows:
1 for the policies that were active at the beginning of the study period

and did not withdraw

Reduce the exposure period only if the policyholder withdrew before
the end of the study period or entered the study after the beginning of

the study period.

Note that deaths within the exposure period do not impact the

exposure period.

Number | Exposure Total
Situation of Period | Exposures
policies (B) =(A)x(B)
A)
Active at beginning and end of study period 1250 1 1250
Active at beginning of study period, death
10 1 10
occurs after 6 months
Active at beginning of study period,
withdrawal occurs after 9 months 150 0.75 125
Entered study 3 months after beginning of
study period, active at end of study period 200 0.75 150
Entered study 3 months after beginning of 5 0.75 375
study period, death occurs 3 months later ) )
Entered study 3 months after beginning of
study period, withdrawal occurs 3 months 75 0.25 18
later
Total (Sum of the rows above) 1,545

Number of Deaths =10 +5 =15

Experience Based Mortality Rate = Number of Deaths / Total Exposures
Experience Based Mortality Rate =15/ 1,545
Experience Based Mortality Rate = 0.00970874

(ii)

Variance = Exposure * Mortality Rate * (1 - Mortality Rate)

= 1545 *0.00970874 * (1 - 0.00970874) = 14.8543

Expected Claims = Mortality Rate * Exposure = 0.00970874 * 1545 =15
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Continued

(b)

Confidence Internal
= Mortality Rate +/- [ 1.96 * sqrt(Variance) | / Exposure
=0.00970874 +/- [ 1.96 * sqrt(14.8543) 1/ 1545
=0.00970874 +/- 0.004889
=(0.004819, 0.014598)

(LO2a) Compare the advantages of using a predictive analytics approach to those
of the traditional approach for setting mortality rates.

Commentary on Question:
This question tested the candidates’ knowledge on the advantages of both the
predictive analytics approach and the traditional approach.

The majority of candidates successfully listed the advantages of the predictive
analytics approach, but many did not list the advantages of the traditional
approach as a comparison. For full credit, candidates must identify the
advantages of both approaches.

Advantages of predictive analytics:

e Provides better insight into the interaction of various factors

e Allows for better use of available data

e Isolates the true impact of each factor by standardizing the effect of all other
factors in the model

e Allows for the use of statistical tests to back up decisions made in the
modeling process

e Easier to apply industry data to a company without significant data by
adjusting the standard model based on the factors developed from the larger
dataset

Advantages of traditional approach:

e Widely used in the life insurance business; processes used to support are well-
established

e Relatively easy to produce new results
e Management is used to seeing the results and can determine how to apply the
findings to undertake management action

191



Continued

1.

192



1 . Continued

193



Learning Objectives:

1. The candidate will understand the designs and risks of the common life and
annuity products and features, as well as the methods and metrics used to design
and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

Sources:
Variable Annuity Guaranteed Living Benefits Utilization, SOA LIMRA Research, 2018,
Executive Summary only (pp. 19-32)

LPM-166-20: Annuity Product and Features

Commentary on Question:

This question tested the candidate’s knowledge of pricing, policyholder behavior, and
product designs of individual annuity products. Candidates generally did well on this
question, particularly on parts a and e.

Solution:

(a) (LO 1a,1c¢)List four relevant profitability metrics that could be used to price the
new individual VA product.
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Commentary on Question:

Most candidates did well on part a. To receive full credit, candidates were
required to list four of the six profitability metrics below. Partial credit was given
for listing fewer than four metrics.

A

Internal Rate of Return (IRR) or Return on Investment (ROI)
Return on Equity (ROE)

Profit Margin

Return on Assets (ROA)

Value of New Business (VNB)

Surplus Strain
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(©) (LO 2a,2b) Critique each of the following statements:

A. Few VA contracts with lifetime payout riders are funded with qualified
money.
B. Source of funding, i.e., qualified or nonqualified, is more important than

distribution channel when determining assumptions related to how
customers take withdrawals.

C. Policyholders under age 60 are more likely to take withdrawals in
amounts less than the maximum allowed.

D. Policyholders with smaller contract values are less likely to take
withdrawals that significantly exceed the benefit maximum.

Commentary on Question:

Most candidates assessed A, C, and D correctly. Candidates struggled on B with
most stating that source of funding and distribution channel are equally
important. For full credit, candidates were required to assess whether the
Statement was true or false and provide justification.

A. This statement is not true. Most VA contracts with lifetime payout riders are
funded with qualified money.

B. This statement is true. Source of funding (i.e., qualified or nonqualified) and
age are the two most important influences on when owners start withdrawals.

C. This statement is not true. Owners under age 60 are more likely to take
withdrawals in excess of the maximum amount allowed.

D. This statement is not true. Owners with smaller contract values are more
likely to take withdrawals that significantly exceed the benefit maximum.

(d) (LO2b) A proposal has been made to allow a dollar-for-dollar reduction in the
GLWB benefit base for partial withdrawals in excess of the 5% allowable

withdrawal amount.

Assess the appropriateness of this proposal.
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2.

Continued

(e)

Commentary on Question:

Candidates who did well on part d assessed that the proposal was not
appropriate, provided justification for why it was not appropriate, and provided
an alternative solution. Many candidates recognized that a dollar-for-dollar
reduction had been used in the past without success but did not explain why the
proposal was not appropriate.

This proposal is not appropriate. The dollar-for-dollar provision could allow
policyholders to exploit their contracts in situations where the account value is
lower than the benefit base. This would allow policyholders to withdraw most of
their account value but keep the guaranteed living benefit at minimal cost. A more
appropriate proposal would be to reduce the benefit base on a pro-
rata/proportional basis.

(LO 1a) Compare and contrast VA and fixed deferred annuities based on the
following aspects:

(1) Rate of return on investment
(11) Control of assets
(ii1))  How insurers generate product revenue

Commentary on Question:
Candidates generally did well on part e.

(1) Fixed deferred annuities have a guaranteed crediting rate. Variable
annuities do not.

(11) The funds for a variable annuity are invested in the separate account while
the funds for a fixed deferred annuity are invested in the general account.

(ii1))  For fixed deferred annuities, the insurer earns revenue from taking a
spread between the rate earned on assets and the crediting rate provided to
contract owner. For variable annuities, the insurer earns revenue from
taking charges such as mortality and expense risk charges from the
separate account.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs
(1b)  Evaluate and apply pricing practices for life and annuity products

Sources:
Pension Risk Transfer in Canada and the U.S., SOA Research Institute, Feb 2022

Commentary on Question:
Overall, candidates were able to demonstrate a general understanding of risk
considerations associated with pension risk transfer (PRT) business. However,

candidates generally did not perform well when asked to evaluate the individual cases.

Depending on the case, candidates were able to identify the risk associated with the

design and structure of individual cases. Some candidates confused pricing
considerations vs. risk considerations per the reading material.

Solution:

(a) (LO 1a, 1b) Explain how to mitigate two main risks underlying assumptions that

need to be made for group annuities.

Commentary on Question:

Most candidates were able receive full credit by identifying two main risks and
explaining how to mitigate them. Partial credit was given for identifying the risks
without providing any mitigation. Full credit was awarded for identifying two of

the below risks and providing an acceptable mitigation per identified risk for

which the bullets provide examples.

Investment Risk
e Careful credit underwriting

e Using higher credit quality fixed income assets and limit amount of non-

fixed income assets

Interest Rate Risk

e (Closely matching the duration of insurer’s asset portfolio with the duration

of group annuity cash flows
e Strong asset-liability management (ALM)
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3.

Continued

(b)

Longevity Risk
e Limit number of deferred annuitants
e Use a more conservative longevity assumption
e Manage life and annuity business to create a natural risk hedge
e Reinsurance

Annuitant Behavior Risk
e (Conservatism in choosing the assumed retirement date

Operational Risk
e Verifying that annuitants are still alive

(LO 1a, 1b)
(1) Describe the risk characteristics of each of the three cases.

(i1))  Recommend which case your company should bid on.

Commentary on Question:

(i) Candidates did not perform as well on this question; they needed to define
buy-in vs. buy-out, and identify risk characteristics for each of the cases to
receive full credit. Partial credit was given for commentary related to
risks associated with each case.

(ii)  Most candidates struggled to provide complete justifications to receive full
credit. Partial credit was given for recommending a case and some
Justification.

(1) Case 1
This is a buy-out deal where the life insurer makes monthly pension
payments directly to the pension plan members. The pension plans covers
over 5,000 current employees and 25,000 retirees and is a material PRT
deal. ABC will take on operational risk and annuitant behavior risk (from
the active employees).

Case 2

This is a buy-in deal where the life insurer makes a monthly bulk payment
to the pension fund, which will continue to pay pension members directly.
Consequently, ABC avoids much of the operational risk. As all
participants have retired, there is no annuitant behavior risk.
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3.

Continued

(i)

Case 3

This is a buy-out deal where the life insurer makes monthly pension
payments directly to the pension plan members. ABC will take on
operational risk. There is no annuitant behavior risk as the plan has only
retired participants. However, benefits are linked to CPI, which introduces
inflation risk to ABC.

Model solutions dependent on case recommendation:

Examples of justification for recommending Case 1:

ABC favors non-financial over financial risk.

This is a buy-out deal. ABC has large operations department.
Therefore, they can take on operational risk on administering
monthly pension payments directly.

Annuitant behavior risk is inherent in this case due to the active
employees. ABC can leverage experience from the retired cohorts
to develop appropriate assumptions for the active employees.

This case does not take on inflation risk as the pension benefits are
not linked to CPI (unlike case 3)

Examples of justification for recommending Case 2:

ABC favors non-financial over financial risk.

This is a small plan with lower financial exposure/risk (both upside
and downside).

This is a buy-in deal. ABC will have low operational risk, as the
gas company will retain administration associated with making
pension payments to the retirees.

This case has no active employees (only retirees), thus no
annuitant behavior risk as no active employees, just retirees.

This case does not take on inflation risk as the pension benefits are
not linked to CPI (unlike case 3)

Examples of justification for recommending Case 3:

ABC favors non-financial over financial risk.

This is a buy-out deal. ABC has large operations department.
Therefore, they can take on operational risk on administering
monthly pension payments directly.

This case has no active employees (only retirees), thus no
annuitant behavior risk as no active employees, just retirees.
This case does take on inflation risk as the pension benefits are
linked to CPI, which will need to be mitigated.
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3.

Continued

(c) (LO 1a, 1b)

(1)

(ii)

Explain why a different longevity assumption might be required for each
case.

Identify how ABC Life can reduce the financial impact of incorrectly
estimating the assumptions related to longevity.

Commentary on Question:

)

(i)

(1)

(i)

Candidates did not perform well on this question, as they needed to
provide commentary related to occupational types and geographic
differences on these cases for full credit. Partial credit was given for
commenting on either occupation or geographic differences. Candidates
received no credit for speculative justifications (e.g., mix of gender, age,
etc.)

Candidates did not perform well on this question, as they need to provide
all mitigation methods associated with longevity for full credit. Partial
credit was given for subset of the mitigation methods.

Longevity assumption may vary by zip code or region, meaning the
assumption needs to be consistent with where the plan members live. The
employees of a company operating locally within a small geographic area
may exhibit different longevity than those from a wider region or an entire
country. The job type also matters as occupational hazards are different
between white-collar jobs (e.g. telecommunications) vs. blue-collar jobs
(e.g. gas company, manufacturing).

ABC can reduce the financial impact of incorrectly estimating longevity
assumptions through the following mitigation methods:

e Limit number of deferred annuitants

e Choose more conservative longevity assumptions

e Manage life and annuity business to create a natural hedge

e Transfer longevity risk via reinsurance
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products
(1k)  Explain and apply nonforfeiture calculation techniques

Sources:

Structured Settlement Annuities, SOA Research Institute, Mar 2022

ILA101-101-25: Annuity Products and Features

ILA101-105-25: Life Insurance and Annuity Non-forfeiture Practices

Commentary on Question:

Overall, this question was testing the candidate’s understanding of structured settlement
annuity pricing and its unique qualities, especially in comparison to typical
life/retirement annuities.

Solution:

(a) (LO 1a, 1b, 1d) Critique each of the following statements:

A.

Mortality experience from the existing annuity block can be used to price
the new structured settlement product, since it is just a different type of
annuity.

Underwriting process for substandard risks associated with the structured
settlement can follow the same underwriting methodology used in the
company'’s life insurance business.

1t is important for the company to cash flow match expected asset and
liability cash flows on the structured settlement block to reduce the

investment risk.

In designing the benefit of structured settlement, the company must
consider nonforfeiture benefits.
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4.

Continued

Commentary on Question:
Candidates did well on this question. Candidates needed to not only verify the
validity of the statement, but also provide commentary. Most notably, for part A,

the

majority of candidates did not comment on mortality improvement or provide

an alternative source of experience and thus received partial credit. For part C,
most candidates did not comment on how insurers would back the long-tailed
liabilities. Candidates did consistently well on parts B and D.

A.

This statement is not correct. Mortality from the existing annuity business is
not appropriate as structured settlement mortality differs significantly from the
typical insured population. SOA industry studies would be more appropriate
than company data because it would reflect the unique aspects of structured
settlements. Additionally, the mortality improvement assumption also differs
from annuities. Notably, structured settlements commonly use a one-
dimensional mortality improvement scale. The possibility of certain
impairments being cured dramatically changes mortality rates for substandard
lives, which also makes mortality improvement difficult to determine.

This statement is not fully accurate. Although life underwriters will have
experience with substandard underwriting, there are differences between
underwriting life insurance policies and structured settlements that should be
considered in the underwriting process. The mortality risk can be significant,
as structured settlement annuitants are typically very young and don’t have the
same anti-selection as life insurance. Even with strong underwriting, the
annuitant may not follow a mortality curve of the typical population at a rated
age.

This statement is partially correct. Many insurers would cash flow match for
a limited number of years, then duration match in total. If insurers attempt to
cash flow match over the entire investment horizon, they will be left with
reinvestment risk. Insurers may use derivative securities to help extend their
asset duration. Some companies have used equities to back long-tail liabilities.

This statement is not correct. There is no need to consider nonforfeiture
benefits, as they would not generally exists for these types of annuities. A
structured settlement is a type of income annuity with a single premium
(SPIA), which typically do not have nonforfeiture values.
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4.

Continued

(b)

(LO 1a, 1b) With respect to the reserves on substandard lives of the structured
settlement product:

(1) Describe the treatment of total expected cashflows.
(11) Describe the statutory reserving method to be used.
(ii1)  Describe the valuation interest rate to be used.

Commentary on Question:

This question tests the candidate's knowledge of the statutory reserving
requirements for structured settlements. Most candidates did poorly on this
question. Due to the overlap in the potential answers to the subquestions,
candidates received credit if they answered one subquestion in another
subquestion. For example, if the candidate provided the answer for question i) in
question iii), they still received full credit.

(1) The company can aggregate expected cashflows for each year’s block, and
all amounts that do not exceed the prior year by 10% can be considered a
single series of benefits for the purposes of assigning an interest rate.
Amounts in excess of 10% from the prior year must be valued as lump
sum payments.

(11) Reserve is the present value of the income payments based on an
appropriate mortality table and valuation rate of interest in accordance
with Standard Valuation Law. For substandard life reserves, the “constant
extra death” method is used where a number of extra deaths per thousand
is added at each duration so life expectancy matches that given at
underwriting. The intention is to grade reserves to a standard basis by the
end of the valuation table. This approach produces mortality rates that are
too high in early durations and significantly higher margins in later
durations.

(ii1)  The discount rate should not exceed that prescribed by VM-22. The

discount rate is based on the issue year method, similar to payout
annuities. Durational interest rates are also used for structured settlements.

204



4.

Continued

(c)

(LO 1a, 1b) You are analyzing the risks for the structured settlement product.

(1)

(i)

(iii)

Describe the impact on the product’s risk profile if the benefit is to
increase 2% annually.

Describe how the company can manage the risk of falling interest rates
when preparing an initial pricing quote.

Recommend two solutions to mitigate the risk of falling interest rate
between the time the case was quoted and closed.

Commentary on Question:

Candidates generally did well on this question. For part i), candidates needed to
comment on both mortality risk and interest rate risk to earn full credit. For part
ii) candidates needed to provide an example of a way to manage the risk related
to pricing the quote (as opposed to managing the assets). For part iii) candidates
earned full credit for any two reasonable strategies that were appropriately
explained. Some examples are listed below.

(1)

(ii)

(iii)

Inflationary factors do not add new risk, but magnify the existing risk.
Mortality risk is mitigated to a degree by discounting, as longer duration
payments have a lower present value. However, benefit escalators, such as
this 2% annual increase, can partially or fully offset the discounting
function. Additionally, if benefit payments extend beyond the investment
horizon, benefit escalators can compound the reinvestment risk.

It is common pricing practice to honor pricing rates for a period of time
after quoting. When interest rates decrease, prices are expected to rise.
However, the honored price will be too low under a lower interest rate,
causing profits to decrease. An additional margin on the interest rate can
be applied to offset this impact.

1) Shorten the time period of rate guarantee (ie, how long the client has to
accept the offer)

2) Hedge the risk using various investments (e.g. Swaps, options,
derivatives)

3) Impose limits on dollar amounts of their published rates
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Learning Objectives:

2. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

Sources:
ILA101-102-25: Understanding Profitability in Life Insurance

Commentary on Question:
Generally, students did not do very well on this question. Especially in part ai and in the

Justification part of part b. They did not identify the correct source reading and key

concept that the questions were asking. Most students did well on the calculation
questions.

Solution:
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Continued

S.
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5. Continued

(b)

(LO 1c¢) Place the following profit measures in the table below. Justify your
answer.

(1) Embedded Value (EV)
(i) ROE
(ii1))  Operating Profit (OP)

(iv)  Market Consistent Embedded Value (MCEV)

High

Comprehensibility/

Transparency of measure

Low

Low Comprehensiveness of measure High

Commentary on Question:

Graph:

Most students were able to identify the correct quadrants for OP, ROE, EV and
MCEYV. Many students labeled EV and MCEV with correct relative position that
EVis more transparent than MCEV and MCEYV is the most comprehensive
measure. Students struggled more with the relative position between OP and ROE
and did not get the relative position right. Few students labeled them in wrong
quadrants or did not understand how the quadrants work.

Justification:

Some students did well in justifying the positions. Some students discussed the
definitions of each measure but did not connect it with the comprehensiveness and
transparency scale which cannot serve as justifications for their positioning in the
graph. Also, a few students did not compare measures. So, the relative position
between measures was not justified.
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5. Continued

e OP & ROE are easier to understand but doesn't provide as much
information for management. So, both measures are not comprehensive.

e ROE is alittle less easy to understand than OP, which is why it is lower in
terms of transparency

e EV & MCEV are both comprehensive and provide more details for
management to more properly manage the business

e EV is more transparent than MCEV, and slight easier to understand

e MCEV is the most comprehensive, it allows management more info to
make business decisions
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:
Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
- Ch. 4: Basic Methods of Reinsurance

Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
- Ch. 5: Advanced Methods and Structures of Reinsurance

Commentary on Question:

Candidates were expected to evaluate and analyze traditional and advanced reinsurance
transactions and prepare related financial statement entries. Candidates were also
expected to describe risk transfer considerations and evaluate their impact on
reinsurance agreement provisions.

Solution:
(a) (LLO 5e) Propose an appropriate reinsurance method for TPL Life. Justify your
answer.

Commentary on Question:

In order to receive any credit for this section, candidates had to first identify
Funds Withheld Coinsurance as the appropriate type of transaction. Additional
points were awarded for providing information on why this is the best solution to
meet management goals.

Funds Withheld Coinsurance (FWC) is the best reinsurance method for TPL Life
as FWC does not require asset transfer to the reinsurer.

e This allows TPL Life to keep the assets on their books and manage the
investment strategy.

e Counterparty credit exposure is very minimal with FWC because the assets
stay with the ceding company. Given that XYZ Re is a new reinsurer,
counterparty risk could be higher.
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6.

Continued

(b)

e Recapture is easier under FWC because the assets are not transferred,
avoiding any capital gains/losses from moving assets.

(LO 5e) The following information is provided for the transaction:

General Assumptions (for all years)

Coinsurance percentage 80%
Invested assets earned rate 8%
Allowance percentage 20%

Year 1 Projections

Direct premium 100
Gross death benefits 0
Risk charge 0
Experience refund 0

Year 2 Projections

Direct premium 80
Gross death benefits 10
Increase in reserve 30
Risk charge 3
Experience refund 6

(1) Calculate the total amount due to XYZ Re at the end of Year 2 under
coinsurance

(i1) Calculate the total amount due to XYZ Re at the end of Year 2 under
funds withheld coinsurance

(ii1))  Calculate the funds withheld balance at the end of Year 2 under funds
withheld coinsurance

Commentary on Question:

Most candidates received more points on part (i) than on parts (ii) or (iii). Very
few candidates received full points on this section.
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6.

Continued

(i) Coinsurance

TPL Life
Reinsurance Report

Coinsurance - Year 2

Ceded premiums = Direct premiums * Coinsurance %

Allowances = Ceded premiums * Allowance %
Benefits = Gross Death Benefits * Coinsurance %

Experience refund

Total due to XYZ Re = Ceded Premiums — Allowances — Benefits — Experience
refund = 37.2

(ii) and (iii) Funds withheld coinsurance

TPL Life
Reinsurance Report
Funds withheld coinsurance - Year 1

Funds withheld beginning balance
Ceded premiums = Direct premiums * Coinsurance %

Allowances = Ceded premiums * Allowance %
Benefits

Experience refund

Risk charge

Total due to XYZ Re = Ceded Premiums — Allowances —
Benefit — Experience

Funds withheld ending balance
TPL Life

Reinsurance Report
Funds withheld coinsurance - Year 2

Funds withheld beginning balance 64.00
Ceded premiums = Direct premiums * Coinsurance % 64.00
5.12

64.00

12.80

8.00
6.00

80

O OO o

64

64
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(c)

FWH investment income = Funds withheld beginning
balance * Invested asset earned rate

Allowances = Ceded premiums x allowance % 12.80
Benefits = Gross Death Benefits * Coinsurance % 8.00
Experience refund 6.00
Risk charge 3.00

Total due to XYZ Re at the end of year 2 =
+ Ceded Premiums

+ FWH Investment Income

- Allowances

- Benefits

- Experience Refund =

$64 +5.12 -12.80 — 8 — 6 = 42.32

Funds withheld ending balance =

+ BOY FWH Balance

+ Total due XYZ Re

— Risk Charge =

$64 + 42.32 - 3 =103.32

(LO 5e) Critique each of the following statements with respect to reinsurance in
general, and not related to the TPL company information above:

A. While yearly renewable term reinsurance can be a cost-effective solution
to transfer mortality risk, it provides little surplus benefit to the ceding
company.

B. Modified coinsurance is not an appropriate solution for ceding companies

focused on developing policyholder dividend scales or interest credits.

C. Pure coinsurance provides the benefit of minimizing capital gains and
losses on assets at initiation of the reinsurance.

Commentary on Question:

Points were awarded for correctly identifying the statement as True, Partly True,
or False. Further points were awarded for explaining why the statement was true
or false.

For part A, partial credit was awarded for mentioning coinsurance provides
higher surplus relief.
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6.

Continued

A.

This statement is partly true. Year Renewable Term (YRT) is a more cost-
effective solution to transfer mortality risk, it can also be used to transfer the
C2 (mortality/morbidity) component of the ceding company's risk based
capital requirements, which can be relatively significant.

This statement is not true. Modified Coinsurance allows the ceding company
more control over their asset investments, which is important in developing
policyholder dividend scales or interest credits and in matching assets

This statement is not true. Other forms of coinsurance (e.g., funds withheld
coinsurance, modified coinsurance) enable the benefit of minimizing capital
gains and losses on assets at initiation of the reinsurance, since they eliminate
the movement of assets from ceding company to reinsurer that is required with
pure Coinsurance. Movement of assets will require liquidation and thus may
have large capital gain/loss implications for the ceding company.
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Fall 2023 LPM Exam

Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for

setting assumptions.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

(2c)  Explain and apply actuarial credibility methods

Sources:
Structured Settlement Annuities, SOA Research Institute, Mar 2022

Credibility Methods Applied to Life, Health, and Pensions, SOA, Feb 2019 (pp. 1-25
only)
. Credibility Methods Companion Excel Files

Commentary on Question:
Commentary listed underneath question component.
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1.

Continued

Solution:

(a)

(LO 1a, 1b) Describe considerations in the development of a mortality
assumption for structured settlements with respect to the following:

(1) Underwriting compared to an insured population
(1))  Experience studies
(iii)  Mortality improvement

Commentary on Question:
This question tested the candidates’ knowledge of the items that need to be
accounted for when developing a mortality assumption for structured settlements.

This question was fairly well done. Many candidates were able to identify and
explain the key considerations for each of the three parts to this question.

Some candidates did not receive full credit because they focused on the process
for issuing a structured settlement policy, instead of focusing on the differences in
the characteristics of the policyholders.

(1) The insured mortality experience is likely to be significantly different
from the overall insured population. Structured Settlements normally arise
from an injury to the insured which increases the mortality risk of the
insured in the early years of the policy. An increased age rating may be
added to match the increased mortality risk.

(11) Credibility is likely to be an issue for experience studies as the number of
structured settlements issued by each company is limited. Additionally,
credibility is reduced even further when applying separate ratings to
various injuries or medical conditions. Insurers may need to depend on
industry studies and pool experience of different causes of structured
settlements if their experience lacks credibility.

(iii)  Due to the limited amount of data on specific impairments and the future
recoveries from these impairments, it is hard to project the mortality trends
into the future. So, developing a mortality improvement assumption is
very challenging and insurance carriers will often use a single dimension
improvement factor.
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Continued

(LO 2c¢) The following is a company’s experience study for their in-force

structured settlements:

Attained Age | Death Count | Count Exposed
0-19 5 5,000
20-49 250 75,000
50-79 1,000 80,000
80-99 400 3,000
100+ 15 50
Total 1,670 163,050

You are given the following additional information:

Confidence N?rn.lal .
Distribution
Interval
Z-value
85% 1.440
90% 1.645
95% 1.960

Expected value of the process variance = 42,000
Variance of the hypothetical means = 13

(1) List one strength and one weakness of each of the Limited Fluctuation and
the Greatest Accuracy methods for calculating credibility.

(i1) Calculate the credibility for each line within the highlighted box in the

provided Excel spreadsheet using the Limited Fluctuation method with a

95% probability of a 5% margin of error. Show all work.

(iii)  Calculate the credibility for each line within the highlighted box in the

provided Excel spreadsheet using the Greatest Accuracy method, also

known as the Bithlmann Credibility Formula. Show all work.

(iv)  Recommend a credibility method for pricing structured settlements.

Justify your response.

Commentary on Question:

This question tested the candidates’ ability to calculate the credibility and
demonstrate knowledge of the two methods for calculating credibility.
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1.

Continued

On part i), many candidates received full credit, as they were able to identify both
one strength and one weakness for each method of calculating credibility. The
model solution below shows one possible response, but other valid strengths and
weaknesses identified in the source reading are acceptable and were also

awarded full credit.

Many candidates only received partial credit on parts ii) and iii). Exposures were
often incorrectly used instead of death counts in part ii), and death counts were
incorrectly used instead of policy exposures in part iii). Additionally, some
candidates omitted the square root in the calculation or did not cap credibility at
100% for part ii).

On part iv), candidates received full credit if they selected either of the two
methods of calculating credibility, along with a reasonable justification which is
specific to structured settlements. The model solution below is one of many
acceptable responses.

(i)

Limited Fluctuation

Strength: the methodology is relatively simple and easy to apply.

Weakness: the inputs are arbitrary and are less theoretically grounded than the
Greatest Accuracy method.

Greatest Accuracy

Strength: this methodology is backed by a statistical method with the clear
objective of minimizing the mean squared error.

Weakness: this method may produce a poor approximation when the random
variable has a heavy tail.

(i)

1. List formulas

LFCT Credibility = MIN(1, SQRT(Nac/Nrc))

Where

Nac = the actual observations = death claims

Nrc = the observations required to achieve full credibility = (Z-value/Margin of
Error)"2

2. Recognize to use Z-value of 1.960 when calculating number of claims
required for full credibility = nq = N rc= 1,537
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1. Continued
3. Apply the LFCT Credibility formula at each attained age and to the Total.

4. Cap credibility at 100%

Atf;‘e‘ed chz;ht LFCT Credibility
0-19 5 6%
20-49 250 40%
50-79 1,000 81%
80-99 400 51%
100+ 15 10%
100% (capped at
Total | 1,670 100%)

(ii1)

Buhlmann Credibility Formula =N/ (N + K)

Where N = Number of Exposures

K =v/a=(Expected Value of the Process Variance) / (Variance of the

Hypothetical Mean)

v =42,000

k=13

K=v/a=42,000/13=3,231

Attained Count Buhlmann
Age Exposed (N) Credibility
0-19 5,000 61%
20-49 75,000 96%
50-79 80,000 96%
80-99 3,000 48%
100+ 50 2%
Total 163,050 98%

(iv)

I would recommend the Limited Fluctuation method.

With the Limited Fluctuation method, the only data that is needed is from the
group of risks being assessed. In contrast, the Greatest Accuracy method requires
a portfolio of data from comparable risk groups to estimate the parameters and
portfolio rate. This is important because structured settlement data is often
limited and the industry data may not align with the insured population for the
company in question. Without a good estimation of portfolio rate, the Greatest
Accurate method may not produce accurate results.
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

Sources:
Registered Index-Linked Annuities, SOA Research Institute, Aug 2022

ILA101-101-25: Annuity Products and Features— Chapter 3 Indexed Annuities

Commentary on Question:
Part (a) of this question tested candidates’ application of their knowledge on the
following Registered Index-Linked Annuity (RILA) product features:

1. Caps
2. Buffers
3. Floors

4. Term Lengths

Part (b) tested candidates’ application of their knowledge of hedge costs, both for RILAs
and Fixed Indexed Annuities (FIAs).

Solution:

(a)

(LO 1a, 1b) You are given:

S&P 500 Annual Index Returns
Year Return
1 -15%
2 35%
3 -5%

At the end of each term, the same crediting option is chosen for the following
term and the same rates are available.

(1) Determine which RILA crediting option will have the highest cumulative
return at the end of 3 years. Show all work.

(1)  Determine which RILA crediting option will have the lowest cumulative
return at the end of 3 years. Show all work.
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2.

Continued

Commentary on Question:

For both RILA-A and RILA-C some candidates did not seem to understand that a
buffer only eliminates the first x% of a loss. For example, for RILA-A the year 3
loss of 5% becomes a 0% gain, not a 5% gain.

For RILA-B some candidates misunderstood the convention that “floor of 10% "

means here that the loss for the term will not exceed 10% and not that the gain is
floored at 10%. Candidates who applied the logic correctly received most of the

credit for their answers on this part of the question.

For RILA-C some candidates failed to understand the significance of the three-
year term, that the cap and buffer are applied only at the end of the term and not
on an annual basis.

We need to calculate the cumulative returns for each contract:

RILA-A has one-year terms, so returns are adjusted for the buffer and cap at the
end of each year.

For year 1 the -15% return on the S&P 500 index results in a -15+10=-5% return
for RILA-A due to its buffer.

For year 2 the +35% return on the S&P 500 index results in a 15% return for
RILA-A due to its cap.

For year 3 the -5% return on the S&P 500 index results in 0% return for RILA-A
due to its buffer.

Accumulating: (1-0.05)*(1+0.15)*(1+0) — 1 =9.25%

RILA-B has one-year terms, so returns are adjusted for the floor and cap at the
end of each year.

For year 1 the -15% return is floored at -10%.

For year 2 the +35% return is capped at +18%.

For year 3 the -5% return is unaffected by either the floor or cap.

Accumulating: (1-0.10)*(1+0.18)*(1-0.05) — 1 = 0.89%.

RILA-C has three-year terms, so returns are only adjusted at the end of each three
years.

Calculate the raw three year return of the S&P 500 first:
(1-0.15)*(1+0.35)*(1-0.05) = 1 =9.01%

Neither the cap nor the buffer is triggered by the three-year S&P 500 return, and
thus RILA-C has a 9.01% cumulative return.
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2. Continued
RILA-A has the highest return and RILA-B has the lowest return

(b) (LO 1a, 1b) You are given the following pricing data for a Fixed Indexed
Annuity (FIA):

e FIA crediting option has no cap but has a participation rate
e S&P 500 index level at time of pricing: 4,000
e Option costs (as a percentage of notional amount):

Strike

Price Put Cost | Call Cost
3,400 2.7% 19.3%
3,600 3.4% 16.4%
3,800 4.6% 12.5%
4,000 5.9% 9.0%
4,200 7.7% 6.4%
4,400 9.7% 4.0%
4,600 12.1% 2.0%

Calculate the participation rate of the FIA crediting options that will result in the
static hedging cost being equal to the RILA-A crediting option. Show all work.

Commentary on Question:

Many students struggled to apply the formula for the hedging costs for RILA with
a cap and buffer (At-The-Money (ATM) Call minus Out-of-The-Money (OTM)
Call minus OTM Put). Many of these students failed to identify strike prices for
the three option purchases.

Many students also tried to connect this question to part (a). Hedge costs for a
static hedge generally are incurred at the time zero of the term, while the returns
described in part (a) occur over a three-year period.

Many students also missed that the FIA in part (b) does not have a cap. It only
has a participation rate. While participations rates and caps are not necessarily
mutually exclusive, the stem to the question was explicit that there was no cap on
the FIA.

Candidates were given some credit when they correctly calculated the costs of the
RILA hedge alone. They also earned some credit when they calculated a
participation rate for the FIA based on the appropriate cost of the ATM call
option and an inaccurate RILA hedge cost.
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2.

Continued

(©)

RILA-A has a 15% cap and a 10% buffer. This means the company is on the hook
for returns up to 15% but not beyond 15%, and that the company can pass losses
beyond 10% but not before 10% to the contract holder. Therefore, the company
can effectively hedge the RILA-A returns with the following combination of
options:

1. Base: Buy a call option with a strike at the initial index level of 4,000

2. Cap: Sell a call option with a strike at the cap, 1.15 * 4,000 = 4,600

3. Buffer: Sell a put option with a strike at the buffer, 0.90 * 4,000 = 3,600

Referring to the table, the net cost is then 9.0% for the base minus 2.0% for the
cap minus 3.4% for the buffer, 9.0% - 2.0% - 3.4% = 3.6%

For the FIA we thus set the hedge cost to 3.6%. Since this FIA is using a
participation rate crediting mechanism, the hedge cost equals the cost of the ATM
call option times the participation rate. In other words, 3.6% equals 9.0% times
the participation rate. Therefore, the participation rate is 3.6 / 9.0 = 40%.

(LO 1a, 1b) For each of the two ways for calculating the interim value of a RILA
contract:

(1) Assess whether the interim value would increase, decrease, or remain
unchanged due to an increase in equity index volatility.

(i1) Explain which way each of the following would prefer:

e Shareholders
e Advisors

Justify your response.
Commentary on Question:
This part of the question was deemed defective, the source material used to write
this question changed between the time the question was created and the time the

syllabus was published to candidates.

Not applicable
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Learning Objectives:

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(3a) Describe and assess insurance and annuity distribution approaches and
underwriting approaches

Sources:
Life Insurance for the Digital Age: An End-to-End View, Product Matters, Nov 2017

Commentary on Question:
The question tested the candidate’s knowledge of accelerated underwriting concepts.
Candidates generally did well in part b and poorly on parts a and c.

Solution:
(a) (LO 3a) Describe considerations for use of data that is subject to FCRA (Fair
Credit Reporting Act).

Commentary on Question:
Candidates did poorly on this question. Maximum credit was received by
demonstrating knowledge of FCRA data.

FCRA data is readily available and is updated regularly. Not all FCRA data is
relevant to LI U/W. In other words, significantly more data may be collected than
is needed to determine risk. If there is a dispute about FCRA data accuracy, the
consumer has to obtain additional information and dispute findings.
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3.

Continued

FCRA data is extensive and accessing such data may result in access to non-
usable credit attributes. As additional rating factors are introduced via insurance
scores or with specific data elements, unfair discrimination, including disparate
impact, may be introduced or amplified.

It is already used by Life and P&C lines of business. There is existing regulation
and oversight by the FTC and CFPB.

(b) (LO 3a) For each of the applicants B, C and D:

(1)
(i)
(iii)

Determine the applicant’s risk class. Justify your answers.
Critique the appropriateness of the underwriting decision disclosures.
Describe how predictive analytics can improve the mortality assumptions

for this block of whole life business using end-to-end accelerated
underwriting process.

Commentary on Question:

Most candidates did well on part (i) and (ii) but struggled with part (iii). This question
required candidates to answer parts (i) and (ii) for each applicant. For part (i), most
candidates were able to determine the correct risk class providing correct reasoning. For
part (ii), most candidates assess were able to assess whether the disclosures were
appropriate or inappropriate. For part (iii), most candidates failed to address how
predictive analytics can improve the mortality assumption.

(1)

All applicants answered no tobacco use on application.

Applicant B: RAS score is 110 >= 100. According to the triage process,
this applicant moved to full underwriting where a paramed exam was
conducted and high blood pressure was determined. They should be
assigned to standard NS.

Applicant C: RAS score is 50 < 100 which is even better than applicant A
who was assigned best NS. However, external rules engine for family
history and avocations came back with an adverse decision based on
participating in risky avocations. They should be assigned to second best
NS.

Applicant D: RAS score is 300 > 100. Due to the triage process, this
applicant should be declined. No risk class is assigned.
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3.

Continued
(i)
(ii1)
()

Applicant B: Traditional data source was used to determine the risk class
and the disclosure reason of hypertension was appropriate.

Applicant C: External rules engine was used to determine the risk class of
second best NS which overruled the RAS-based risk class. The disclosure
reason of participating in high risk avocations was appropriate.

Applicant D: Applicant is not given information as to why the case was
declined and what in the underwriting would have caused the decline.
Since data provider elements from MIB, Rx, MVR, EMRs, and public and
financial info and credit score was used, the applicant has the right to be
told the information use to deny insurance and review the accuracy of the
information. The disclosure was inappropriate.

Predictive analytics allows DEF to leverage the increased availability of
individual policy data collected from accelerated underwriting to develop
a more robust mortality study. It can provide better insight into the
interactions of various factors and allows for better use of available data to
refine the mortality assumption. It also allows DEF to introduce new
factors based on the collected data and evaluate their impacts without
having to rely on traditional A/E results.

(LO 3a) Recommend additional analyses and data elements from external
providers that can be used to reduce mortality anti-selection in DEF Life’s
accelerated underwriting program.

Commentary on Question:

Candidates did poorly on this question. Candidates needed to both provide
additional analysis or data elements from specific external data sources and
explain how they can be used to reduce mortality anti-selection. Any reasonable
analysis/data and external data source received credit (examples below).

Additional Analyses:

Develop a smoker propensity prediction model to identify smokers.
Population-level open data such as county/state tobacco taxes and regulations
can be useful for smoker propensity prediction.

Digital imaging via facial image analysis can be used to access the
individual’s age group, BMI, and smoking status.

Verify identity, hobbies, smoker status, and use of alcohol or drugs through
social data public ally available such as Facebook.

227



3 . Continued

Additional data:

e Health and wellness information from vital statistics, heart rate, and physical
activity data collected from wearables can be used.

e Food preferences and psychological and emotional health data from wellness
websites and programs can be used.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:
ILA101-103-25: Ch. 9 of Life Insurance Products and Finance, Atkinson and Dallas

ILA101-104-25: Ch. 11, pp. 499-512 of Life Insurance Products and Finance, Atkinson
and Dallas

Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4" Edition, 2015
— Ch. 4: Basic Methods of Reinsurance

Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4" Edition, 2015
— Ch. 5: Advanced Methods and Structures of Reinsurance

Commentary on Question:

The first few parts of this question provided an opportunity for candidates to demonstrate
their mastery of several pricing and earnings concepts, through a series of calculations
on a term life insurance product. The latter parts of the question evaluated the
candidate’s understanding of basic reinsurance structures by analyzing statutory cash
flows, statutory reserves, and invested assets vis-a-vis the term life product without
reinsurance.

Solution:

(a) (LO 1¢) Calculate the pre-tax stockholder earnings for each year 2023 through
2026. Show all work.
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4.

Continued

(b)

(c)

Commentary on Question:

Most candidates performed well on this question, as they were able to
successfully recall and apply the pre-tax stockholder earnings formula. Partial
credit was assigned if candidates had minor errors in the formula, such as using a
reserve other than the Benefit Reserve, but the calculation was otherwise correct.

Pre-tax stockholder earnings = ProdCashFlow — BenResIncr - DACAmort +
Invincome + InvincRC

ProdCashFlow = Prem — Ben — Exp

BenResInc(t) = BenRes(t) — BenRes(t — 1)

Year 2023: (400 — 100 — 175) — (250 — 0) — -150 + 15 + 10 = 50.00
Year 2024: (390 — 125 — 0.5) — (500 — 250) — 25 + 68 + 25 = 82.50
Year 2025: (380 — 200 — 0.5) — (700 — 500) — 25 + 86 + 20 = 60.50
Year 2026: (350 — 995 — 0.5) — (0 — 700) — 100 + 85 + 35 = 74.50

(LO 1c¢) Calculate the taxes payable on solvency earnings for each year 2023
through 2026, assuming no DAC tax. Show all work.

Commentary on Question:

Candidates generally did well on this question and were able to apply tax
formulas to determine the taxes payable. Partial credits were assigned for
formula errors, such as including InvincRC or using a reserve other than TaxRes.
No points were deducted for not explicitly including PermDiff in the calculation
since it is given in the question as 0 in all years.

TaxableEarn = ProdCashFlow + Invincome — TaxResIncr + PermDiffT
OR

TaxableEarn = Prem + InvIincome — Ben — Exp — TaxResIncr + PermDifft
TaxResIncr = TaxRes(t) — TaxRes(t — 1)

TaxOnEarn = TaxableEarn x EarnTaxRate

T PermDiff was given in the question as 0 in all years.

Year 2023: [125 + 15 — (325 — 0) + 0] x 21% = -38.85
Year 2024: [264.5 + 68 — (650 — 325) + 0] x 21% = 1.58
Year 2025: [179.5 + 86 — (603 — 650) + 0] x 21% = 65.63
Year 2026: [-645.5 +85 — (0 — 603) + 0] x 21% = 8.93

(LO 1c¢) Calculate the Deferred Tax Liability for years 2024 and 2025. Show all
work.

Commentary on Question:
Candidates generally had difficulty with this question.
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4. Continued

A common mistake was using the incorrect reserve basis in the calculation, which
is a key part of the question.
Several candidates did not apply the tax rate at all, and did not receive any credit.

DefTaxLiab = (TaxRes — EarnRes) x EarnTaxRate

Year 2024: [650 — 375] x 21% = 57.75
Year 2025: [603 — 600] x 21% = 0.63

(d) (LO 5e) Identify which of the following reinsurance methods corresponds to each
treaty option above. Justify your response.

(1) Coinsurance
(i1))  Funds Withheld Coinsurance
(ii1))  Modified Coinsurance

Commentary on Question:

Candidates generally did well on this question and were able to correctly match
the graphs to the basic reinsurance methods. Most candidates explicitly
described effects on assets, reserves and cashflows. To receive full credit, the
correct treaty along with appropriate justification in comparison to the scenario
with no reinsurance was required.

Coinsurance — Design C

In a coinsurance arrangement, the reinsurer establishes its proportionate share of
the policy reserves. Since there is a 50% quota share agreement, the reinsurer
bears 50% of the reserve and takes 50% of the assets. Compared to no
reinsurance, design C shows a 50% reduction in reserve and assets and is
therefore coinsurance.

Funds Withheld Coinsurance — Design A

Similar to ModCo, under funds withheld coinsurance the assets are retained by
XYZ. Under design A, invested assets match the no reinsurance design.
Additionally, the ceding company has a reserve credit similar to coinsurance.
Under design A, the reserves are 50% of the no reinsurance design. Therefore,
design A is funds withheld coinsurance.
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4.

Continued

(e)

Modified Coinsurance — Design B

Unlike coinsurance, under ModCo the statutory reserve on the ceded portion of
the policy is an obligation of, and held by the ceding company rather than the
reinsurer. The ceding company also retains the assets. Under design B, the
statutory reserves and invested assets match the no reinsurance scenario and is
therefore ModCo reinsurance. Additionally, cash flows are impacted vs no
reinsurance due to the initial expense allowance and ModCo adjustment.

(LO 5e) Recommend one of the above three reinsurance methods for XYZ
Insurance. Justify your response.

Commentary on Question:

Most candidates did well by recommending one of the reinsurance frameworks
with justification. However, only some candidates tied the recommended
reinsurance framework back to the given scenario. To receive full credit,
candidates must recommend one of the three reinsurance frameworks given,
Justify their recommendation, and tie the recommendation back to either company
XYZ or to Term Insurance.

Option 1: Coinsurance

e This is the most commonly used reinsurance for term products since term
products have little or no cash value build up, and, therefore minimal
investment risk. From the graphs in part d, coinsurance shows the greatest
reduction in reserves.

e Product features such as dividends, policy loans, and non-forfeiture status
(ETI/RPU) can present reinsurance problems under a coinsurance
arrangement. Since Term does not have these features, coinsurance provides a
simple risk transfer solution for XYZ.

Option 2: Modified Coinsurance

e ModCo allows XYZ to retain the assets for investment purpose (giving them
more control over investment decisions) while still obtaining the surplus relief
aspects of coinsurance. Under the ModCo design, invested assets remain in
full and year 1 cash flows are higher than the no reinsurance scenario which
may relieve some of the initial shock of developing a new term insurance
product.

e ModCo eliminates some of the problems with coinsurance. Since XYZ
maintains the policy reserves, there is no question about reserve credits.

e ModCo allows the ceding company to maintain a higher level of assets and,
therefore, can attain a higher comparative asset ranking than coinsurance.
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4.

Continued

Option 3: Funds Withheld Coinsurance

This allows XYZ to retain the assets for investment purposes (giving them
more control over investment decisions) while still getting the quota share
reserve relief like coinsurance. XYZ will need to set up a liability for funds
withheld since they are retaining the assets while getting reserve relief. Under
this design, invested assets remain in full but the reserve is reduced by half.
Since term insurance does not have product features such as dividends, policy
loans, funds withheld coinsurance provides an appropriate derisking solution
for XYZ.
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:

Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
- Ch. 4: Basic Methods of Reinsurance, Ch. 5: Advanced Methods and Structures of
Reinsurance

Commentary on Question:

This question tested candidates’ knowledge and understanding about three common
methods used to determine reinsurance premium and allowance for banded policies.
Candidates were also expected to understand how to interpret income statement results
and make recommendations and decisions utilizing the statements.

Solution:
(a) (LO 5e) GHI Life is entering into a coinsurance treaty with FSD Re and negotiating
premiums for banded policies as follows:

Band | Face Amount Expense allowance | Ceded Face | Gross premium
(% of premium) Amount per 1,000

1 1 million or less 10% | 100,000,000 15

2 Over 1 million 12% | 250,000,000 10

You are given the following options to determine reinsurance premium and
allowance:

e Option 1: reinsurance premium is based on the gross premium rate
charged the policyholder, using 11% of premium as the expense
allowances for all policies.

e Option 2: reinsurance premium is based on the gross premium rate
charged to the policyholder, with different expense allowances for
each band.

e Option 3: reinsurance premium and expense allowances are based on
the policy with the highest face amount.
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S. Continued
(1) Describe one advantage to GHI Life for using each of the options.

(i)  Identify which option will yield the highest ceded premium net of
allowances. Show all work.

Commentary on Question:

Candidates generally did well on part (i). Candidates received partial credit if
concluding that the advantage of option 3 is simply the highest expense allowance.
Candidates did very well on part (ii).

(1) Describe one advantage to GHI Life for using each of the options.

Option 1: It is the simplest to understand or to use.

Option 2: It leads to an equitable, fair, balanced, or accurate cost to the
ceding company on all bands.

Option 3: The reinsurance premium for the reinsured portion will never
exceed the lowest premium received by the insurance company. One set of
allowances is used for all sizes, resulting in a common net reinsurance
premium rate (reinsurance premium rate less allowance) for all policy sizes.
This can simplify the administration. The use of a common net reinsurance
rate based on the highest band’s premium results in an additional margin on
reinsurance for the ceding company on policies written on the lower bands.

(i)
Option 1 2 3
Reinsurance actual gross | actual gross | 10% * Total Face
Premium premium premium = 3,500,000
(A) = 4,000,000 =4,000,000
Allowance Reinsurance Reinsurance Reinsurance
(B) premium * 11% = | premium * premium * 12% =
440,000 allowance % = 420,000
450,000
Ceded Premium — | 3,560,000 3,550,000 3,080,000
Allowance = (A)-
B)

Option 1 would yield the highest ceded premium net of allowance.
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5. Continued

(b) (LO 5e) GHI Life is evaluating a reinsurance treaty at 80% quota share with BBB
Re on its new business at issue. You are given the following information about
the reinsured business, before reinsurance:

Policy | Gross Investment Total End of year
Year premium | income (5%) | Claims | Reserves
2 2,000
3 6,000 100 600 6,000

e Investment income(t) = reserve(t-1) * earned rate

e BBB Re proposed a modified coinsurance structure, with the modco
rate set to its investment earned rate at 4%.

e BBB Re will pay an experience refund equal to half of its pre-tax
statutory income to GHI Life

Assume:
e Reinsurance treaty was effective at policy issue
e No expenses

(1) Calculate the pre-tax statutory income for BBB Re in policy year 3, before
the experience refund. Show all work.

(i1) Calculate the pre-tax statutory income for GHI Life in policy year 3,
including the experience refund. Show all work.

(ii1)  Recommend whether coinsurance or modified coinsurance is more
beneficial to GHI Life, assuming BBB Re has also offered a coinsurance
quote with the same 80% quota share. Justify your response.

Commentary on Question:

Candidates generally did well on part (i). Most candidates were able to calculate
the ceded premium and benefit. Many candidates were unable to correctly
calculate the mod co adjustment. A common mistake on part (ii) was to assume
the ceding company also transferred the asset. Candidates generally did well on
part (iii). Very few candidates were able to clearly mention GHI Life can receive
experience fund.

(1) BBB income statement

Pre-tax Income for BBB Re = Ceded premium — Ceded claim — Mod co
adjustment - Increase in reserves + Investment income
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5. Continued

BEB Re
Revenue:
Ceded Premium: $ 4800 (=80% * 6.000)
Investment Tnlncome: 0 (mod co-reinsurance doesn't transfer asset)
Total Revenue § 4.800
Benefits
Ceded Claim: $ 480 (=80% * 600)

Reserve Increase 0

Mod-co Adjustment $ 3,136 (=80%*(6,000-2,000-2 000*4%

Total Benefits  § 3.616

Pre-tax Income § 1184

(11) GHI income statement

Pre-tax income for GHI Life = Net premium — Net claim + Mod co
adjustment — Increase in reserves + Investment income + Experience

Refund
GHI Life
Fevenue:

Net Premium: $ 1200 (=20% * 6.000)
Investment Inlncome: 100 (given as mod co doesn't transfer assets)
Mod-co Adustment $ 3,136 (from b(i))
Experience Refund $ 592 (50% * 1.184)

Total Eevenue  § 5028
Benefits
Ceded Claim: $ 120 (=20% * 600)
Reserve Increase % 4.000

Total Benefits  § 4.120

Pre-tax Income § 908
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5. Continued

(ii1))  Modified coinsurance is recommended as it’s more beneficial to GHI Life.
GHI Life will receive an experience refund equal of 50% of BBB Re’s
pre-tax statuary income. Modified coinsurance allows GHI life to retain
the assets and generate higher investment income while still obtaining the
surplus relief aspects of coinsurance.
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Learning Objectives:

1.

The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:

(la)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

Sources:

ILA101-102-25: Understanding Profitability in Life Insurance

ILA101-107-25: Lapse Supported Insurance Analysis

ILA101-100-25: Life Products and Features

ILA101-101-25: Annuity Products and Features

Commentary on Question:
Commentary listed underneath question component.

Solution:

(a)

(LO 1¢)
(1) Define embedded value.

(i1))  List one reason why embedded value is not based on economic principles.
Commentary on Question:
The question asked candidate to provide the definition of embedded value and its

limitation. Candidates only needed to offer one reason why embedded value is
not based on economic principle to receive full credit. Many candidates failed to
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include adjusted net worth in the embedded value definition. Deductions were
made for candidates who provided the definition of Market Consistent Embedded
Value (MCEYV) instead of Embedded Value.

(1)

(ii)

Define embedded value

The embedded value is the sum of the in-force value and the market value
of the statutory shareholder capital. It calculates the value of existing
business, termed in-force value, as the discounted future statutory profits
(PVFP) that are expected to emerge on this business.

Below are the reasons why embedded value is not based on economic
principles.

(1) Using the embedded value method, value is based on the composition
of the backing assets rather than on the risk characteristics of the cash
flows being valued. This is because the projected statutory profits are
calculated incorporating expected investment returns. The embedded
value method creates a bias towards high-yield investments that is not
justified from an economic perspective. The value of the liabilities
should be independent of the composition of the backing assets.

(2) The embedded value method levies frictional capital costs solely on
the basis of regulatory restrictions. It does not explicitly allow for
frictional risk capital costs. Thus, in the extreme, if two lines of
business were written in different territories, the one line being
virtually risk-free but requiring high regulatory reserves, the other
being risky but only requiring low levels of regulatory reserves. Then
the embedded value method would penalize the former line regardless
of the level of risk inherent in the other line.
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6.

Continued

(b)

(3) Under the embedded value method, the level of the regulatory capital
charge is highest for business backed by the lowest yielding assets.
This would typically mean that the least risky business would be
allocated the highest frictional capital costs.

(4) As the embedded value method is based on expected cash flows, it
does not easily accommodate options and guarantees. The economic
method properly allows for these by valuing them based on a
corresponding replicating portfolio. Valuing these options based on
expected cash flows is likely to understate their value.

(LO 2b)UXS has a block of term to 100 business that was sold 15 years ago.
Lapses have been lower than assumed at pricing, and profitability has been below
expectations.

Critique the following statements:

A. (Not relevant) Given the poor performance of the business, UXS proposes
exiting the business using indemnity reinsurance with 100% quota share.

B. UXS should invest in programs that increase customer satisfaction, which
will improve policy persistency and profitability. Higher than expected
lapses will prevent UXS from recouping expenses, which ultimately hurts
the profitability of the block.

Commentary on Question:

This question tested candidate’s understanding of key difference between
indemnity and assumption reinsurance as well as characteristics of a lapse
supported product.  For both statements, the candidate should clearly indicate
that the statement is incorrect and provide their rationale to receive full credit.
Deductions were applied where candidates provided conflicting and ambiguous
information in the response. Most Candidates did well in this question. Some
candidates failed to recognize that term to 100 business is a lapse-supported
product.

A. This statement is not correct.

To exit the business, Assumption reinsurance should be used instead of indemnity
reinsurance. UXS should use assumption reinsurance as a vehicle to exit T100
business if it no longer wants the risk or administrative expense. Assumption
reinsurance has been used to divest entire lines of business or to sell problematic
blocks of business.
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6.

Continued

(c)

B. This statement is not correct.

e T100 is a lapse-supported product. Improving policy persistency will not
necessarily boost the profitability.

e For a Term Life insurance product that was sold 15 years ago, it is likely that
Company already had the time to recoup majority of the expenses. Thus,
higher than expected lapse will not have material impact on the profitability of
the business.

(LO 1a, 1b, 1¢) For its U.S. business, the product team has proposed three
potential products.

A B C
Profit Metrics Term Whole Life | Annuity
IRR on distributable earnings 13% 9% 14%
Profit Margin 8% 9% 8%
PV (of distributable earnings) @ 8% | 10,000,000 | 4,000,000 28,000,000

UXS senior management has the following objectives:

e The required return on capital is 14%.
e Using the CAPM, the hurdle rate is 8%.
e Decisions should be made based on long term value impact.

(1) Evaluate each of the three profit metrics in terms of their appropriateness
for comparing the profitability across all three products.

(i1) Recommend a product that best aligns with UXS senior management’s
objectives. Justify your answer.

Commentary on Question:
The question asked candidates to evaluate common profit metrics and their

appropriateness in measuring profitability for different insurance products.
Candidates generally did not perform well on this question. Some candidates only
described what each profit metric is in general without providing specific
comparison between different insurance products. Most candidates failed to
identify that only IRR is an appropriate profit metric for comparing life and
annuity business. For the Present value of distributable earnings (PVDE), most
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candidates did not comment on the appropriateness of the discount rate obtained
through CAPM.

6.
(1)

(ii)

Continued

IRR

For comparing Life and Annuity business. the internal rate of return
(“IRR”) is an appropriate profit metric, it is the breakeven rate which
solves for the interest rate at which the present value of profits and
(usually first year) losses equals zero.

All other things being equal, IRR using distributable profits is lower than
when it is calculated using book profits, else equal. It is the more
appropriate indicator of the general level of return on total capital, since
the amounts of surplus being held as target or required surplus is “sterile”
capital and cannot be utilized by the company to produce additional new
business.

Profit margin
Profit margin is commonly used for life product. It is not an appropriate

profit metric for comparing Life and Annuity business mainly because
Profit Margin does not reflect the timing of profits or losses, cost of capital
and the relative riskiness of the business are not considered.

PVof Distributable Earnings

It is not appropriate to use the PV of Distributable Earnings discounted at
the hurdle rate of 8% developed using the CAPM model, mainly due to
two reasons:

e CAPM focuses on the systematic risk a company takes while
systematic risk is not the most important driver of the cost of taking
insurance risk. Frictional capital costs are more important although
CAPM does not explicitly capture them, which will inevitably lead to
wrong conclusions regarding the cost of taking risk for insurers.

¢ Insurance companies take most of their systematic risk on the
investment side. Whatever systematic risk is embedded in insurance
liabilities can be hedged by offsetting positions on the asset side.

Based on IRR, only Block "C" is greater than the required return on

capital of 14%, so annuity product best aligns with UXS senior
management’s objectives.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(la)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

(3e)  Describe and evaluate the challenges insurers face in a rising interest rate
environment

Sources:
e ILA101-100-25: Life Products and Features

e ILA101-101-25: Annuity Products and Features

e Report on Premium Persistency Assumptions Study of Flexible Premium
Universal Life Products, May 2012, pp. 9-15

e Market Trends and Product Designs: Considerations when Interest Rates are
Rising, Product Matters, Nov 2021

Commentary on Question:

Candidates are expected to apply ASOP 54 to the pricing report noting and identifying
missing components and incompleteness of different sections. Candidates are also
expected to be able to evaluate the common features and assumptions used in the pricing
and product development of Universal Life products.

Candidates should be able to identify how rising interest rates create opportunities and
risks relating to product design.

Candidates should be able to recommend an annuity and to justify the reasons for
recommending that annuity.

Solution:
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(a)

7.

(LO 1a, 1b, 2b)
Explain how each of the following sections of a term pricing report will change for UL

Continued

Commentary on Question:

Overall, part a was answered well. However, some candidates would say, for
each of i, ii, iii, iv, and v that “it will be different for UL vs. Term” .... but they
didn’t state how it would be different. No marks were given if nothing was said
regarding how they would be different. Similarly, for part v), Compensation,
some candidates discussed the policyholder being compensated through their
chosen death benefit and the company being compensated through the various
charges on a UL policy, but did not address the specific question, no marks were
given in this case..

(1)

(ii)

(iii)

(iv)

)

Mortality

Average face amounts are likely to drop because Term insurance is
usually cheaper than UL which may result in higher mortality for UL.
The effect of antiselection in the mortality of Term at post level term
renewal may produce steeper mortality at later durations for Term vs. UL

Lapses and policyholder behavior

The flexible nature of premium funding for UL may require a more
sophisticated/dynamic lapse assumption than for Term

Premium persistency needs to be considered in addition to lapses. Shock
lapses at the end of the Term renewal period and at the end of the UL
surrender charge period need to be considered

Expenses

Maintenance expenses are likely to be higher for UL due to account value
options such as cash surrenders, policy loans and partial withdrawals.

The presence of non-guaranteed (e.g. no-lapse guarantees) elements for
UL create additional governance requirements that may increase expenses.

Options and Guarantees

For UL, need to document minimum credited rate, maximum expense
charges and maximum COI’s as applicable.

Need to plan for management of non-guaranteed elements

Compensation

Term commission rates are likely to be higher to offset lower premiums.
Because UL has flexible premiums, the company will probably need to
establish the concept of a target premium on which a commission rate is
payable
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7.

Continued

(b)

(©)

(LO 1a, 1b, 3e) Explain two ways rising interest rates could influence the pricing
of the UL product.

Commentary on Question:

Most candidates discussed disintermediation risks and described how and why
that would occur. Fewer candidates discussed new money and portfolio crediting
strategies. Very few candidates discussed the reinvestment risk or the non-
guaranteed elements management plan. Partial credit was given for incomplete
answers.

The insurer may consider a new money rate crediting strategy which will allow
for higher initial crediting rates. However, if interest rates fall, so does the
credited rate more quickly than under a portfolio crediting strategy. Offering
lower rates than market rates could result in policyholders lapsing their policies
resulting in the company having to sell assets at a loss (disintermediation risk).

The company will likely encounter reinvestment risk and the actuary must be
careful to test the impact of reinvestment rates that differ from current rates, while
accurately reflecting minimum rate guarantees and the anticipated non-guaranteed
elements management plan.

(LO 1a, 1b) In order to address policyholders’ concerns about high inflation,
ABC is interested in expanding its business into the annuities market.

Recommend an annuity product for ABC Life. Justify your answer.

Commentary on Question:

All Candidates recommended an annuity product and most justified why they
selected that particular annuity. Very few candidates discussed the fact the
pricing team had never priced annuity products before, and the challenges this
may present. Partial credit was given for incomplete answers.

Recommendations of Variable Annuity, Fixed income annuity, Equity indexed
annuity or Registered index-linked annuity with an explanation as to why that
annuity is recommended.

For example, recommend Variable annuity if the goal is to offset inflation. The
historical rational for VA was to protect retirement income from inflation. While
the relationship may not hold in the short run, it should hold in the long run. The
company needs to take into account that VA’s would be a very different addition
for ABC Life, since the insurer primarily sells Life Insurance products.
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Spring 2024 LPM Exam

Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs
(1b)  Evaluate and apply pricing practices for life and annuity products

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

(3e)  Describe and evaluate the challenges insurers face in a rising interest rate
environment

Sources:
Structured Settlement Annuities, SOA Research Institute, Sklar, 2022

Pension Risk Transfer in Canada and the U.S., SOA Research Institute, Feb 2022

Market Trends and Product Designs: Considerations when Interest Rates are Rising,
Product Matters, Nov 2021

Commentary on Question:

The question was to test the candidate’s knowledge of pension risk transfer (PRT) and
structured settlement (SS)products. For part (a), Most candidates demonstrated their
knowledge about the SS, some candidates lost some points as they mixed the concept
between PRT and FA. For part (b), most candidates didn’t receive the full marks as they
only described the impacts from policyholder behavior under the different interest
environments, very few candidates mentioned the pricing strategy and product design
under the low/high interest scenarios. For part (c), most candidates made the
recommendation with reasonable justifications.

247



1. Continued
Solution:
(a) (LO 1a, 1b, 2a) Compare and contrast the following pricing considerations for
retirement annuities and structured settlements.
F. Asset Return/Interest Rates

G. Longevity/Mortality
H

Annuitant Behavior

e

Expenses
J. Liquidity

Commentary on Question:

Most candidates were able to provide reasonable considerations for these items,
except for Expenses — The candidates were expected to understand the types of
different expense items, the difference of how they are determined from pricing
between these two, i.e. SS is priced individually, while PRT it is a group contract.
Some candidates also lost points on the annuitant behavior as they treated the
pensioner as a general holder of fixed annuity ( and even variable annuity from
some candidates) instead of retirement-specific products.

e Assets Return/Interest Rates:

Both types of annuities are long-duration products, so insurers often use illiquid
assets in their portfolios.

The inability to match all the projected long duration cash flows with equally
long duration assets creates reinvestment risk for both products.

e Longevity/Mortality

The insured populations for retirement annuities and SS is vastly different which
creates different types of longevity risk.

For PRT, insurers often use several data points in their underwriting such as ZIP
code, job type, and other experience data.

SS insureds tend to be much younger than retirements annuities at issue, and
underwriting is a challenge for SS due to physical and medical impairments of
many annuitants which impacts the shape of the mortality curve.
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1 . Continued

e Annuitant Behavior

Deferred annuitants are able to choose their retirement date and form of pension.
If these options are subsidized (as opposed to being actuarial equivalent) then
pricing needs to reflect an assumed retirement date and pension form for each
deferred annuitant.

Since SS are used to fund a tort settlement and are not individually purchased by
the annuitant, there isn’t the type of longevity-related anti-selection or behavior
risk that exists with other life annuities.

e Expenses

For SS, expenses such as maintenance, overhead, commission, and other
acquisition expenses must be factored into the pricing of the product. Most
expenses can be covered by adding a fixed percentage to the premium.

For PRT, similar expense categories apply but at a larger scale. While SS are
generally individually priced, PRT's are group annuity contracts that can be
thought of as a mini-M&A transaction. The pricing for each quote is highly
customizable and expenses are of larger scale and are less fixed than SS.

e Liquidity:
For PRT, deferred annuitants sometimes have the option to commute their
pension, so pricing needs to reflect the proportion of annuitants expected to
choose a pension versus lump sum commuted value. The asset portfolio should
have enough liquid assets to cover these amounts.
For SS, the benefit payments (annuity certain, single life annuity, temp life
annuity, lump sum) are fixed and determinable at issue so there is no uncertainty
of when benefits will be due, only for how long.

(b) (LO 3e) Compare the impact of a sustained low interest rate environment against
a rising interest rate environment for each of the following:

1. ABC Life’s inforce FA block
2. ABC Life’s inforce life insurance block

3. Pricing of future PRT deals and structured settlements
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1.

Continued

Commentary on Question:

Many candidates were unable to cover all the aspects as presented in this model
solution, but points were given to answers that had reasonable justification. Many
candidates mainly focused on the impacts due to the policyholder behavior under
the low/high interest environment, and failed to touch on other aspects. Very few
candidates mentioned what the company could do to actively manage the inforce
blocks to react to these interest scenarios.

Fixed Annuity:

In the sustained low interest rate environment, fixed annuity writers have
increased the use of reinsurance to provide surplus relief or to allow for
access to a broader range of investment options.

FA sales growth has occurred during periods of credit spread widening,
flow reinsurance mechanics and new capital injection from PE backed
companies.

Whole Life and UL:

The sustained low interest rate environment in recent years followed by
increases since late-2020 has been less impactful on WL than UL. WL
products are generally more stable in changing interest rate environments,
likely due to the simple design of the product.

In contrast, products that are more interest rate sensitive, including UL
products, tend to have lower sales as these products are more expensive
for policyholders to keep in force when interest rates are low.

In the current interest rate environment, insurers must participate in active
management on non-guaranteed elements, including raising COI charges
on UL products, to ensure profitability. Management also need to maintain
a reasonable level of profitability and minimize market value loss on the
sale of fixed income by adjusting crediting rate.

PRT and SS:

PRT and SS are both long duration products. The inability to match all the
projected long duration cash flows with equally long duration assets
creates “reinvestment risk” for both products.

As interest rates start to slowly rise, carriers in the long-duration insurance
market may be prudent to react given past interest rate trends to be
competitive in the annuity market. Leveraging lessons learned during prior
periods of rising interest rates can better position carriers for long-term
competitiveness and profitability, particularly for PRT cases.
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1.

Continued

(c)

(LO 1a, 1b, 3e) Recommend one of the following business strategies for ABC
Life. Justify your response.

Strategy A: Enter the PRT market

Strategy B: Enter the structured settlement market
Strategy C: Focus on growing the WL business
Strategy D: Focus on growing the FA business

Commentary on Question:

Most candidates made a recommendation with appropriate justifications. Partial
credits were given to candidates who provided reasonable analysis but did not get
to enough details. No points were given if the candidate made a recommendation
without explaining the reasons, or the reasons given were not correct.

Option 1 - Enter the PRT market:

I recommend that the company enter the PRT market.

The PRT market is a massive opportunity for expansion for ABC with PRT
transactions often worth premiums of hundreds of millions or even billions of
dollars. Additionally, ABC may be average to leverage some of its experience on
fixed annuities to developed customized mortality assumptions for each PRT
transaction.

In contrast, the SS market is a niche market. Additionally, the complexities of
setting unique mortality assumptions, factoring in level of impairment, may be a
challenge for ABC since the mortality curve of structured settlements can differ
than traditional annuities or retirement annuities.

Option 2 - Enter the SS market:

I recommend that the company enter the SS market.

Of the two new markets proposed, SS is more appropriate for ABC due to the size
of the company. PRTs are generally large deals which can be thought of as mini-
M&As. ABC may not have the infrastructure to handle such a financially large
block of business.

In contrast, SS is a niche market with annuities used to fund tort settlements.
ABC's experience with fixed annuities would be a benefit while entering the SS
market.
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1.

Continued

Option 3 - Focus on growth of WL business:

I recommend that the company grow its WL business.

In a period of sustained low interest rates followed by a moderate increase in
recent years, ABC should focus on product designs that perform well in rising
interest rate environments, such as Whole Life. Historically, WL products have
performed well in dramatically changing interest rate environments due to their
simple design.

The company should focus on WL over UL because it is less interest sensitive. In
the UL line, the company may need to adjust COls to stay profitable.

Option 4 - Focus on growth of FA business:

I recommend that the company grow its FA business.

As a small company, ABC may not have the appropriate infrastructure to expand
its product offerings; however, in the current period of heightened mortality, the
company may be able to see profits on their annuity business.

While expanding its FA business, ABC should increase the use of reinsurance to
aid profitability, provide reserve relief, and to use offshore reinsurance
transactions utilized to better recognize asset-liability-management and allow for
access to a broader range of investment options.
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Learning Objectives:
4. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:
Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
- Ch. 4-5

Commentary on Question:

The question tested the candidate’s understanding of a variety of types of reinsurance
transactions, how to prepare financial statement entries, and the NAIC’s model
regulations on acceptable risk transfer. Overall, candidates did reasonably well on this
question. Candidates performed the best on part a.

Solution:
(a) (LO 5e) Recommend a method of reinsurance for each of the following. Justify
your answers.

(1) Company A is looking to free up surplus for the issuance of a new line of
universal life (UL) products. Company A would like to run off its old
whole life (WL) block and is looking to reduce the size of its balance sheet
immediately.

(i1) Company B is looking to mitigate its lapse risk on the fixed annuity
business by transferring 30% of its lapse risk exposure using reinsurance
without reducing its total invested assets or reserves. Company B also
prefers to have frequent cash flow settlements.
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2.

Continued

(ii1))  Company C would like to reduce 90% of its mortality risk on its UL
business while retaining all other risk. Company C is looking for a fast and
efficient solution.

(iv)  Company D discovered if the surrender rate on their whole life block were
to exceed 35% in any given year, the company may not have sufficient
cash on hand to pay out the surrender benefits. The block has profitable
experience with surrender rates around 3%, and Company D does not seek
to give up much profit generated from the mortality and investment
experience.

(v) Company E’s investment yield ranks among the highest in the industry
due to its aggressive investment strategy and utilization of alternative
assets, but its mortality and lapse experience has been undesirable on its
WL, term, and UL business. Company E would like to transfer 40% of its
underwriting risk using reinsurance without altering its investment
portfolio.

Commentary on Question:

Candidates performed well on this question. Candidates who selected the
appropriate method of reinsurance and described why the method was the best
choice received full credit. Credit was also given for other methods of
reinsurance that were appropriately justified. Many candidates did not recognize
that part (iv) was a non-proportional reinsurance structure.

(1) Recommend coinsurance. Coinsurance will reduce the balance sheet and free
up surplus. It is also efficient and quick to administer. Assumption reinsurance is
not appropriate in this scenario because Company A wishes to reduce the size of
the balance sheet immediately.

(i) Recommend modified coinsurance. Modified coinsurance allows Company B
to mitigate its lapse risk without reducing its total invested assets or reserves, as
opposed to coinsurance. Company B also prefers to have frequent cash flow
settlements, which would happen with modified coinsurance, but not with funds
withheld modified coinsurance.

(ii1) Recommend YRT. This will allow the ceding company to reduce their
exposure to mortality risk. YRT is also a fast and efficient solution and is low
cost.

(iv) Recommend stop loss reinsurance. Company D seeks to reduce excess risk,
which is best handled by stop loss reinsurance. This type of reinsurance will also
be low cost, which will allow Company D to retain profit generated from
mortality and investment experience.
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2.

Continued

(b)

(v) Recommend modified coinsurance. Modified coinsurance will not alter the
asset positions of the ceding company and thus not affect the portfolio. Although
a funds withheld could also aim to achieve this, the alternative assets may cause
additional regulatory scrutiny under this structure. Thus, modified coinsurance is
the best choice.

(LO 5e) Calculate the following for each of the three quotes above:

(1) Initial reinsurance premium

(i) Initial amount due from UWU Life to the reinsurer

(iii)  UWU Life’s net reserve as of the reinsurance effective date

(iv)  UWU Life’s invested assets as of the reinsurance effective date
Commentary on Question:

Candidates needed to be able to demonstrate their understanding of how
reinsurance of in-force business is calculated. Full credit was awarded for a
correct response to each part, including work shown. Candidates received partial

credit for each result they correctly calculated for a particular quote.

(1) The initial premium is based on a pro-rata share of the reserve backing the
policies to be reinsured.

Initial Premium = quota share * reserve inforce

Quote # | Initial Premium

Quote 1 | =80% * 2,200,000,000 = 1,760,000,000
Quote 2 | =75% * 2,200,000,000 = 1,650,000,000
Quote 3 | =75% * 2,200,000,000 = 1,650,000,000

(i1) For Quote 1, the initial amount is equal to the ceded premium less allowance
less the modco reserve adjustment. Thus,

initial amount due = initial premium - initial allowance — modco reserve
adjustment

initial amount due = 1,760,000,000 — 1,760,000,000 * 9% — 1,760,000,000
=-158,400,000
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2 . Continued

For Quote 2, the initial amount is equal to the ceded premium less allowance.
Thus,
initial amount due = initial premium - initial allowance

=1,650,000,000 — 1,650,000,000 * 10%
= 1,485,000,000

For Quote 3, the initial amount due is 0 because it is a funds withheld basis where
the new position is reflected via payable / receivable. Thus,

initial amount due =0

(ii1) On a Coinsurance or Funds Withheld Coinsurance basis, the net reserve is
simply the pro-rata share of the gross reserve (i.e., 25% of 2,200,000,000), while
on a Modified Coinsurance basis, all assets are retained by the ceding company
and therefore the net reserve is equal to the gross reserve. Thus,

Quote # | Net reserve at reinsurance effective date
Quote 1 | =2,200,000,000

Quote 2 | =2,200,000,000 * 25% = 550,000,000
Quote 3 | =2,200,000,000 * 25% = 550,000,000

(iv) In general, the invested assets are equal to the surplus and reserve, plus the
initial gain (allowance) from the reinsurer. However, on a Funds Withheld
Coinsurance basis, a paper liability (accounts payable) results in the invested
assets remaining the same since no funds physically change hands.

First, the surplus = total invested asset — reserve inforce = 200,000,000

Quote # | Net reserve at reinsurance effective date
Quote 1 | Invested assets = surplus + reserve from (iii) + allowance
= 200,000,000 + 2,200,000,000 + 1,760,000,000 *

9%
= 2,558,400,000
Quote 2 | Invested assets = surplus + reserve from (iii) + allowance
= 200,000,000 + 550,000,000 + 1,650,000,000 *

10%
= 915,000,000
Quote 3 | invested assets = original total invested assets = 2,400,000,000
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2.

Continued

(c)

(LO 5e) XYZ is considering reinsurance to improve capital efficiency on their
long term care block. XYZ is evaluating the use of the following reinsurance
structure which combines modified coinsurance and coinsurance:

Modified Coinsurance | Coinsurance
Component Component
Initial Quota Share 90% 10%
Initial Allowance 10% 10%

Critique the following characteristics of the proposed reinsurance structure with
respect to the NAIC’s model regulations on acceptable risk transfer:

(1) Based on recent asset performance, XYZ will use a constant
modified coinsurance interest rate of 5%.

(1)  XYZ will use assumption reinsurance to maximize the value of
the transaction but seeks the option to recapture the business in 5
to 10 years if experience improves.

(i)  XYZ is looking to receive an experience refund at the end of
every month, settled on a cash basis.

(iv)  XYZ will adjust the quota shares of modified coinsurance and
coinsurance to minimize the size of periodic cash settlements.

Commentary on Question:

To receive full credit, candidates needed to not only say if they agreed or
disagreed with the statement, but needed to explain why the statement was correct
or incorrect. For statements that could violate model regulations, alternative
options were required for full credit. Credit was also given for other reasonable
responses.

(1) The constant modified coinsurance interest rate is inappropriate. XY Z should
use a rate that references actual asset performance, otherwise risk transfer will not
be met.

(i1) Assumption reinsurance transfers policy obligations directly to the assuming
insurer, and therefore would not permit recapture. Indemnity reinsurance should
be used if recapture is a requirement.

(ii1) There is nothing wrong with the structure in settlement frequency as it is
more frequent than quarterly. The experience refund is also acceptable since it
appears that the risk to the reinsurer is not eliminated (e.g., by requiring the
ceding company to subsidize losses)
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2 . Continued

(iv) This structure is also known as partially modified coinsurance. An increase in
quota share when reserves increase may not be appropriate as some states may not
allow it, thereby losing any reserve/surplus credit. It would be preferable to
choose a reinsurance method with clearer risk transfer that requires the reinsurer
to pay for its share of cash losses, such as traditional modified coinsurance.
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Learning Objectives:

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(2e)  Describe the process and apply techniques for experience studies

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

(3a) Describe and assess insurance and annuity distribution approaches and
underwriting approaches

Sources:
Experience Study Calculations, SOA, Oct 2016 (revised Mar 2024), sections 2-4, 11, 12,
15,17 & 18 (excluding 18.2, 18.8 & 18.9)

Life Insurance for the Digital Age: An End-to-End View , Product Matters, Nov 2017

Commentary on Question:

This question tested the candidates' knowledge of how experience studies are used for
evaluating past experience and for setting assumptions. It also tests the candidates’
knowledge about how an accelerated underwriting (AUW) program helps to achieve
mortality at a level closer to a fully underwritten process compared to nonmedical
underwriting. Most candidates did well on part a). Candidates did not perform as well
on part b).

Solution:

(a) (LO 2b, 2e) DEF Life sells income payout annuities and term life insurance.
DEF Life would like to leverage the mortality experience from their immediate
annuity business to price structured settlements.

Evaluate this approach.

Commentary on Question:

For part a), candidates were expected to comment on the source of business
differences between immediate annuities and structured settlements — age and
significant impairment of structured settlement lives would be required for full
credit.
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Most candidates did well on this part. This included stating the approach was not
appropriate and providing justification including younger age of structured
settlement demographics or injury/impairment creating higher mortality risk
relative to demographics purchasing an immediate annuity. The candidates were
expected to mention specifically higher mortality from structured settlements
instead of simply different mortality compared to immediate annuities.
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4.

Continued

(b)

Immediate annuities often attract buyers who are healthier than average and at
risk of outliving their savings:

As with life insurance products, larger amounts are often associated with lower
mortality. In the case of immediate annuities, the best amount to study is the
monthly income amount.

Immediate annuity studies are needed to help quantify historical mortality
improvement. This can be difficult because so many variables need to stay
constant to develop accurate comparisons. For example, how immediate annuities
are sold or bought and what competing options are available can vary over time
and consequently affect the expected mortality of new buyers.

Structured settlements often arise from injury lawsuits. Their terms are sometimes
decreed by a court of law but are more often the result of negotiated settlements.

Typically, the structure of the payments is not a single monthly amount payable
for life. Instead, there may be one or more lump sums and some payments that
increase over time, with a goal of providing for the injured person or, in some
cases, the surviving dependents of the plaintiff.

Mortality levels for structured settlements would normally be higher than those
for immediate annuities. The most severely injured payees would be expected to
live shorter lives and may thus qualify for substandard underwriting, which would
provide greater annuity benefits

When studying mortality by the amount of a structured settlement, reserves are
not a perfect choice for the amount but are often a better choice than a monthly
income amount that varies. The premium paid to purchase the structured
settlement might be a better choice of amount, but most companies don’t store the
premium in their administration system.

(LO 2b, 2e, 3a) Explain how each of the following components of an accelerated
underwriting (AUW) program helps to achieve mortality at a level closer to a
fully underwritten process versus nonmedical underwriting:

e Smoker propensity model
e Risk score model

e Prescription (Rx) data

e Medical records

e Triage rules
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Continued

Commentary on Question:
For part b), candidates were expected to explain how each component helps to
achieve mortality at a level closer to a fully underwritten process.

Candidates had mixed performance on this question, but most had a fundamental
understanding of these AUW components. Points were most frequently missed by
not adequately explaining how these AUW components can help get mortality
closer to that of fully underwritten business. This includes not only stating that
smoker propensity model identifies smoking status, but also an accurate model
should lower the cost of misclassifying smokers as non-smokers as smoking status
is highly correlated with mortality. In terms of triaging rules, to receive full
credits, candidates were expected to expand on the desire to reduce mortality
slippage to get AUW mortality closer to FUW.

Smoker propensity models — these lower the cost of misclassifying smokers,
whose mortality is frequently 3 times as high as nonsmokers. Without such a
model, non-medical underwriting is prone to greater misclassification with the
loss of ability to detect cotinine in urine or blood.

Risk score model — risk scores are frequently used to classify risk in much the
same way an underwriter would. A better risk scoring model will result in more
distinct relative A/E ratios, while a poor model will fail to adequately distinguish
relative risk.

Prescription / Rx data — Rx data is frequently an input into a risk scoring model
that helps identify potential impairments requiring drugs to treat that could
explain or predict higher mortality associated with that impairment.

Medical records / Dx data — Dx data, similarly to Rx data, may be used by a rules
engine or as an input into a risk scoring model to predict relative mortality in
relation to health insurance claims and other data embedded in medical records.

Triage rules — these rules help determine the optimal amount of screening for a
given applicant. It can fast track good risks, but arguably more importantly, has
criteria determining which applicants must be referred to an underwriter for a
more traditional underwriting experience. For applicants whose predicted
mortality is more uncertain or more likely to be higher than can be tolerated, this
helps reduce mortality slippage in an AUW program.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

Sources:
Pension Risk Transfer in Canada and the U.S., SOA Research Institute, Feb 2022

Commentary on Question:

Candidates were generally able to list much of the appropriate content and showed
knowledge of the concepts making the question reasonably well done overall. Few were
able to demonstrate a complete depth of understanding which was needed to get full
marks.

Solution:
(a) (LO 1a, 1b) List four reasons that the group annuity proposal could be
advantageous to DNS.

Commentary on Question:

Many were able to list 2 or 3 solid reasons. Often candidates repeated the same
item twice but in different words or gave a reason quite similar to one they had
already given which was not sufficient for full marks.
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Continued

(b)

-It would transfer investment and longevity risk from DNS to ONA which are
significant components in the cost of a benefit plan. ONA has more experience
managing these type of risks.

-If a buy-out transaction was used this would also transfer a lot of administrative
and operational work to ONA allowing DNS to focus on their specialty of legal
work.

-Life insurers are well-regulated and the plan members generally have increased
confidence in their benefit payments being made when pensions are transferred to
insurers. So a plus for the DNS plan members.

-Insurers have access to their interest and industry experience data which may
allow ONA to offer a more competitive quote.

(LO 1a, 1b, 2a) Critique each of the following statements from the proposal to
DNS:

(1) ONA Life plans to use individual annuity experience to price the group
annuity.

(ii) The best way to mitigate longevity risk is to fully reinsure the business.

(iii)  Since this is an established block of business for ONA Life, a deterministic
model with a single set of assumptions would be sufficient.

Commentary on Question:

Candidates typically showed understanding of the concepts and could respond to
the statements. A proper critique or opinion was required for full markets. Listing
some relevant content but leaving the response too open ended only earned
partial credit. For part (iii) some candidates simply stated stochastic models as
the better approach but without giving some context or justification.

(1) This is not an appropriate plan. Individual and Group annuity experience
are often different due to the nature of who uses each product. Individual
annuities are selected by individual customers where group contracts are
generally based on the customers type of employment. This can cause
differences in data. ONA would be better to look at internal group data
and supplement it with relevant industry data for group products.

(i1) This is not the case. For a well established life insurer typically the best
way is to naturally hedge longevity risk with products containing mortality
risk like permanent life insurance or term insurance. It does not appear
ONA has mortality risk products based on their specialties listed, but this
is the first suggestion. Reinsurance can still be a tool but not the best way
to mitigate longevity risk.
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Continued

(iii)

A deterministic model with a single set of assumptions is not sufficient.
Experience can vary and it is unlikely that one model will have every
assumption precisely accurate. Sensitivity testing a variety of assumptions
in a deterministic model can work to assess the range and magnitude of
possible risks. Depending on the size of risk and length of contract a
stochastic model for interest rates or mortality may also be appropriate.
But either way a deterministic model with one set of assumptions will not
suffice to assess the potential risks.
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Learning Objectives:

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

Learning Outcomes:
(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

Sources:
Term Conversions: Pricing and Reserving, Product Matters, Mar 2017

ILA101-106-25: Experience Assumptions for Individual Life Insurance and Annuities

Predictive Models on Conversion Studies for the Level Term Premium Plans, SOA, Mar
2017

Commentary on Question:

This question tested candidates’ knowledge on various aspects of term conversions.
Candidates were also required to understand the impact on mortality assumptions for
converted policies. Overall, candidates performed better on the first part of the question
compared to the second part.

Solution:
(a) (LO 2a, 2b) Critique the following statements on term conversions:

A. The converted policy is perfectly priced if, at conversion, the slope of the
expected mortality is less than the gross premium for a permanent policy.

B. For a convertible term policy, the costs associated with the conversion are
unrelated to the issue age.

C. When conversion privileges are shortened, the premium for the
convertible term product is expected to increase.

D. There is no need to charge for a conversion option as part of the term

premium, because the premium for the permanent products will already
reflect the additional mortality experience due to conversions.
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6.

Continued

Commentary on Question:

Candidates generally did well on this part. For Statement A, full marks were
given for stating either ‘True’ or ‘False’ given reasonable justification. A
common error for Statement D, was describing the different ways the conversion
cost charge could be distributed. Some candidates did not indicate if they agreed
or disagreed with the statement so full credit wasn’t given when this happened.

Statement A — This statement is partially true.

Although this situation is ideal in theory, based on the nature of mortality
selection on converted policies, the rate scales would likely need to be separate
from other permanent products and create administrative complexity that may be
difficult to manage.

Statement B — This statement is false.

Generally speaking, the older the issue age, the higher the excess mortality.
Therefore, policies issued to older people who convert at a later stage of the level
term period tend to have higher claims costs.

Statement C — This statement is false.

When conversion privileges are shortened, it would be reasonable to expect
policyholders to accelerate their conversion decisions while they still have the
option. The earlier the conversion, the younger the policyholder, the lower the
claim costs, the lower the premium.

Statement D — This statement is false.
It is more appropriate to separate converted policies’ mortality experience from
the permanent products due to the following reasons:

e Converted permanent products generally have higher mortality experience
than permanent policies bought outright.

e Experience could vary significantly by the motivation of the policyholders
who exercise the conversion option. For example, for a 10-year term life
product, the first 9 years of experience would likely see very low
conversion rates and impact on the permanent policies’ experience will be
minimal while year 10 could see a jump in conversion rates and cause the
mortality of permanent products suddenly spike, if blending the two for
experience study.

(LO 2b)
(iv)  Describe two approaches for developing the mortality assumption for

converted policies.

(11) List an advantage and a disadvantage of each of the above approaches.
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Continued

Commentary on Question:

Many candidates did not do well on this part of the question as they were unable
to identify the approaches for developing mortality assumptions for converted
policies. Some candidates described options as to where to add the additional
premium for the conversion option rather than describe methods to develop the
mortality assumption for converted policies. Many candidates also erroneously
referenced Dukes-McDonald or Becker-Kitsos. Although there are three distinct
approaches, full marks were given to candidates for identifying and explaining
any two approaches.

First Approach - Estimate the mortality rate on converted policies by making an
assumption of the degree of anti-selection using the principle of “conservation of
deaths”.

Advantage — It more accurately reflected the characteristics and risks associated
with the converted policies.

Disadvantage — An assumption about the degree of anti-selection is required.
Anti-selection refers to those insured whose health has deteriorated are more
likely to convert in order to maintain their insurance coverage since they cannot
qualify for newly underwritten term insurance and the current term insurance may
expire or have rapidly rising premiums.

Second Approach — Blend the experience of the permanent product and the
converted policies and conduct a combined experience study for the two.

Advantage — More data will increase creditability; lead to assumption more
tailored for the company’s experience.

Disadvantage — Since converted permanent products generally have higher
mortality experience than permanent policies bought outright, blending the
experience of the two might make overall mortality for a given product appear
artificially high. The premium for permanent products would reflect the excess
death experience due to conversions.

Third Approach — Conduct a separate mortality study for converted policies, if
there is adequate data.

Advantage — More accurately reflected the characteristics and risks associated
with the converted policies.

Disadvantage — If there is inadequate data, will need to determine the credibility.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:

(1c) Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development.

(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:

ILA101-102-25: Understanding Profitability in Life Insurance

ILA101-107-25: Lapse Supported Insurance Analysis

ILA101-106-25: Experience Assumptions for Individual Life Insurance and Annuities
Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
- Ch. 4: Basic Methods of Reinsurance

Commentary on Question:

The candidates did an average job answering this question. In section (a) and (c), most
answers relied on overall actuarial knowledge, which was duly rewarded. However,
considering the intent of these exams, the better answers drew upon the readings from the
syllabus. Section (b) was a bit surprising due to the difficulty a fair number of candidates
had in identifying the MCEV formula, a key concept.

Solution:

(a) (LO 1¢) Evaluate the advantages and disadvantages of an Embedded Value (EV)
approach to measuring profitability versus accounting-based metrics.
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Continued

(b)

Commentary on Question:

Partial credit was given if the answer was actuarially sound but did not appear in
the solution. Optimal answers discussed both advantages and disadvantages. At
times the key aspects of MCEV vs accounting based metrics were switched.

Advantages:

e MCEV recognizes the relative riskiness of different business lines better
than accounting based metrics.

e MCEV better addresses the long-term nature of the life insurance
business.

e MCEYV values assets and liabilities on a market-consistent basis to capture
their value at the time of valuation.

e MCEV provides a common methodology for comparison that is missing
due to the differences in rules and practices between statutory, local
GAAP, and IFRS accounting.

Disadvantages:
e Accounting based metrics provide more transparent profit indicators.
e Accounting-based metrics are straightforward and easy to access.
e MCEV has lost some steam after the financial crisis as investors
concentrate less on long term cash flows and become more concerned with
current cash generating power.

(LO 1c¢)Calculate the Market Consistent Embedded Value (MCEV) of each
product. Show all work.

Commentary on Question:

Straightforward calculation question that required the candidate to properly use
Market Consistent Economic Value (MCEYV) and Value In Force (VIF) equations.
Partial credit given if the correct equation was listed and the numerical answer
was not correct. A common error was that candidates confused required capital
and frictional costs of required capital in the equations.

VIF=Present Value of Future Profits-Time MCEV=VIF +

value of financial options and guarantees- Required Capital + Free
Cost of residual non-hedgeable financial and | surplus

insurance risks-Frictional costs of required

capital
Whole Life =3000-100-250-50-40=2560 =2560+900+200=3660
Term Life =1500-2000-200-500-20=-1220 =-1220+500+500=-220
Universal =2000-120-150-50-30=1650 =1650+700+300=2650

Life
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7. Continued

(c) (LO 2a, 2b, 5e)Critique each of the following proposals to improve profitability
of the inforce products:

(1) Increase persistency on the universal life block by sending annual
reminders about all the benefits of holding a policy

(i)  Up-sell term life policyholders by providing annual reminders that they
may convert to a permanent policy which will have higher premiums

(ii1))  Recapture whole life policies following a series of YRT reinsurance rate
increases which have made the reinsurance more expensive than the
benefit provided.

Commentary on Question:
Partial credit was once again given for actuarial sound analysis with the better
answers using insight directly form the syllabus.

(1) While improving customer service may improve customer persistency, it
is important to realize that if this is a lapse supported product, it would
harm profitability. Answers that mentioned the generally superior
profitability of a Universal/Whole Life product compared to Term Life
products, also received some credit.

(11) Anti-selection should be a key concern when upselling policyholders to a
permanent policy due to high risk policyholders oversubscribing to this
conversion. Additional underwriting or data analytics may diminish this
risk. Reputational risk may also be an issue if a policyholder denied the
option to convert was to find out about the missed opportunity.

(ii1))  Before recapturing a reinsurance block of business, it is important to
understand the implications of any recapture fees. It is also important that
the ceding company understands the causes of the higher mortality found
in the reinsurance agreement. The reinsurer may have additional insight
into the block of business the ceding company does not have.
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Fall 2024 LPM Exam

Learning Objectives:

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:
(3d)  Describe standards for illustrations in both the United States and Canada

Sources:
ILA101-109-25: PLACEHOLDER - New illustration paper

Commentary on Question:

The question was to test the candidate’s knowledge of illustrations. Overall, many
candidates didn’t answer this question well. Many candidates misinterpreted what
information was being asked for and provided irrelevant responses. Part (c) was
generally the most poorly done, while (a) and (b) received partial credit. Answers were
largely consistent across candidates with most credit being received for the same
sections.

Solution:
(a) (LO 3d) Identify two missing or incomplete elements of each of the following
sections of the illustration in accordance with CLHIA Guideline G-6:

(1) Policy Information

(ii))  Policy Values

(ii1))  Illustration Scenarios

Commentary on Question:

Many candidates recognized the second scenario should be less favorable or
assumptions should have been provided. Many critiques provided on Information
and Values were irrelevant. Most candidates lost points as they didn’t state the

generic product description, the abbreviation of CSV should not be used in the
illustration, or note that the start date of the illustration was incorrect.
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Continued

(b)

(®).

The product name should avoid company-specific or product-specific
terminology that does not clearly indicate the nature of the product. A
consumer-friendly description should accompany the terminology. The
product appears to be paid up at age 65 but is not stated in the description.
Since the illustration states that the policy has a loan balance, the current
policy loan value should be disclosed.

The illustration does not specify which values are guaranteed vs non-
guaranteed which is required in an illustration.

CSV should be written out as cash surrender value. All terminology should be
evaluated carefully to determine whether it is understandable by a reasonable
consumer. If the terminology could be misinterpreted or is not likely to be
understood by a reasonable consumer, it should be avoided.

An in-force illustration should reflect the current status of the policy. This
illustration shows scenario values since inception of the policy instead of
actual current cash value and dividend accumulations.

(iii).

An illustration should include at least two scenarios. One of these scenarios,
the primary scenario, should be drawn from an identified range of scenarios
that the insurer judges as reasonable. The second scenario should be less
favorable than that primary scenario.

The illustration does not outline the key assumptions used within the scenarios
as required.

(LO 3d) Critique the following excerpts from JET Life’s illustration in
accordance with CLHIA Guideline G-6:

A.

The illustrated scenarios above represent reasonable projections of
possible scenarios. The actual value of your policy may vary but will likely
be higher than the primary scenario.

lllustrated dividends are based on the current dividend scale as of the date
of this illustration and cannot be guaranteed.

Dividend accumulations will be credited an interest rate to be determined
by the insurer annually.

The scenarios shown in this illustration are consistent with those
developed at the time of the pricing of your policy.
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Continued

(c)

Commentary on Question:

Majority of candidates didn’t separate section b from section a, and commented
specifically in relation to the case illustrated above. They missed many of the
points as they weren’t commenting on the statements themselves in isolation. Most
candidates didn’t receive full marks as they didn’t touch on the minimum
guaranteed rate in (C) and scenarios should be review at least annually in (D).

(A).

e [llustrations are not meant to be predictive. The assessment that actual values
of non-guaranteed elements may be higher than illustrated is not appropriate
in an illustration.

(B).

e The statement accurately states that dividends are a non-guaranteed element.
©.

e The illustration should indicate whether there is a minimum guaranteed rate
and, if there is, what that minimum is or if a formula exists for determining
the rate.

(D)

e The process of identifying a range of scenarios should be done at least
annually. If the new identified range differs from the previous one, the new
basis should be implemented within a reasonable period of time, i.e., 90 days.
The scenarios should not be the same as those developed at pricing.

(LO 3d) Contrast how the following elements of an illustration differ between
Canada and the US.

(1) The role of the actuary preparing an illustration

(11) IMlustration of non-guaranteed elements

(ii1))Mortality assumptions
Commentary on Question:
This section of the question was very poorly answered, with no candidates
receiving full marks. This section was frequently left blank. A few candidates

received partial points most commonly for identifying US favorability rules or not
allowing mortality improvement.
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Continued

(®).

(ii).

In the US, an illustration actuary must be appointed in writing, and the actuary
must meet the qualifications described in the Qualification Standards for
Actuaries Issuing Statements of Actuarial Opinion in the US.

Canada does not require appointment of an illustration actuary.

In the US, the illustrated scale must be no more favorable than the currently
payable scale or the disciplined current scale at any duration.

In Canada, at least two scenarios of non-guaranteed amounts should be
displayed. One of these scenarios, the primary scenario, should be drawn from
an identified range of scenarios that the insurer judges as reasonable. The
second scenario should be less favorable than that primary scenario. Other
scenarios are optional.

(iii).

In the US, assumptions should be based on actual experience when available
or other reasonable and appropriate experience from similar business. ASOP
24 specifies that no improvement in assumptions may be assumed beyond the
effective date of the illustration.

In Canada, the assumptions may be set as the insurer judges reasonable and
should be disclosed in the illustration.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products
Sources:

Registered Index-Linked Annuities, SOA Research Institute, Aug 2022
ILA101-101-25: Annuity Products and Features, Chapter 1, 2020

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1a, 1b)
(1) Describe two potential challenges SLAC will face in implementing

effective hedging strategies.

(11) Describe the hedge position(s) SLAC may or would need to take to fully
immunize market risk under each of the following:

e The crediting structure being currently offered
e A 10% floor instead of the buffer

Commentary on Question:

Candidates performed well in this section. For part (i), some candidates were not
able to provide challenges specific to SLAC for implementing a hedging strategy.
Partial marks were given for correct challenges identified without explanation.
Candidates identifying that SLAC’s small size makes it challenging to achieve
economies of scale for hedge trades also received credit. For part (ii), most
candidates were able to correctly identify the call and put option combinations
needed to hedge SLAC’s position for each RILA structure.

(1)

1. One challenge to SLAC for implementing an effective hedging strategy is
operational complexity. Implementing and managing a hedging strategy
requires sophisticated systems and expertise, which may pose challenges
for smaller insurance companies or those with limited resources like
SLAC.

2. Another challenge for SLAC would be counterparty risk. There is heavy
reliance on counterparties for executing option trades. This exposes SLAC
to counterparty risk, particularly in volatile market environments or during
periods of financial instability.
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2 . Continued

(b)

(i1) To achieve the current 15% cap and 10% buffer structure, SLAC would need

to:

Buy at-the-money call option
Sell 15% (cap) out-of-the-money call option
Sell 10% (buffer) out-of-the-money put option

To achieve a structure of 15% cap and 10% floor, SLAC would need to:

Buy at-the-money call option

Sell 15% (cap) out-of-the-money call option
Sell at-the-money put option

Buy 10% (floor) out-of-the-money put option

(LO 1a, 1b)Critique the following statements from the SLAC pricing report:

A.

SLAC is required to perform an interim value calculation on RILA
contracts only to determine the death benefit and annuitization amount at
any time.

The market value approach to the interim value calculation is preferable
because it provides a method that is easier for advisors, contract holders,
and regulators to understand. However, because of its simplicity it
maximizes the volatility in financial statements of the company.

The interim value lock feature can either automatically lock a prespecified
target interim value set when the contract is issued or give an option to the
contract holder to manually lock the interim value as of the last market
close.

There is no risk to SLAC to offer a value lock feature since all the

information is known regarding the timing or target of the interim value to
lock.

Commentary on Question:

Most candidates were able to identify the valid and invalid statements for this
question. Candidates earned full credit by critiquing each statement, explaining
its correctness or identifying inaccuracies and providing corrections or
clarifications where necessary.
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Continued

(©

A)

B)

0)

D)

This statement is incorrect.

SLAC is required to include an interim value calculation to determine the
death benefit, withdrawal amount, annuitization amount, or surrender value at
any time other than the start date and end date of an index term. They also
require an interim value calculation due to the risk of potential mismatches
between the account value and the option portfolio within an index term.

This statement is incorrect.

The market value approach to the interim value calculation is preferred by
regulators and minimizes insurance company balance sheet volatility
compared to the pro-rata approach. The pro-rata approach is less complicated
and easier to explain to advisors and contract holders.

This statement is partially correct.
The interim value lock feature can either be automatic or manual.

The automatic lock is based on a target interim value, which can be reset after
issue if a lock has not already taken effect. If the closing interim value hits the
target, the lock is automatically invoked and cannot be changed.

The contract holder can elect a manual lock during the index term on any day
other than the anniversary to lock in the day’s interim value as of the market
close. A manual lock cannot happen at previous day’s market close.

This statement is incorrect.

SLAC is exposed to hedging risk. Once a lock is invoked, the hedging needs
to be readjusted to reflect the new floor. The use of options requires expertise
in hedging, investments, asset liability management, and contract design.
Other risks, such as administration risk and operational risk, would still
remain.

(LO 1b)Calculate the account value progression through the end of year 5 for
each of the four policies, assuming an initial deposit of 1,000. Show all work.

Commentary on Question:

Candidates generally did well on this part. Candidates who correctly applied
participation rates, caps, buffers, and floors and demonstrated the difference
between annuity product mechanics received full credit. Candidates that only
calculated the rates but not the account values received partial credit.
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2 . Continued

For policy 1, some candidates failed to apply the 70% participation rate
correctly, while other candidates incorrectly applied a cap or floor.

Candidates did well calculating the account value progression for Policy 2.

For policy 3, some candidates failed to correctly apply the cap, while other
candidates incorrectly applied the participation rate from policy 1.

For policy 4, some candidates failed to apply the cap and buffer correctly, while
other candidates incorrectly applied the participation rate from policy 1.

The solution 1s in Excel.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

(2e)  Describe the process and apply techniques for experience studies

Sources:

Predictive Models on Conversion Studies for the Level Term Premium Plans, SOA, Mar
2017

Credibility Methods Applied to Life, Health, and Pensions, SOA, Feb 2019 (pp. 1-25
only)
. Credibility Methods Companion Excel Files

Commentary on Question:
Commentary listed underneath question component.

Solution:

(a) (LO 2b, 2e) Critique each of the following statements from the consultant’s
report:
K. Predictive analytics will allow EFG to introduce new factors in

underwriting without having to rely on traditional A/E results.

L. Predictive analytics will help EFG deal with the lack of experience data at
older ages.

M. The refined assumptions from predictive analytics may be applied easily in
both the pricing models and the valuation models.

Commentary on Question:

The question assessed candidates' understanding of how predictive analytics
could impact underwriting and modelling. Most candidates scored fairly well, as
they were able to demonstrate an understanding of the implications of using
predictive analytics.

For statement A, candidates received full credit if they were able to elaborate on

why the statement weas true, and that traditional A/E analysis was no longer
necessary.
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For statement B, to receive full credit, candidates needed to elaborate on how
predictive modeling is applied when lacking data at older ages. Strong responses

included examples such as extrapolating data for older ages or the need for
utilizing industry data.
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Continued

(b)

For statement C, candidates received partial credit if they indicated that there
may be challenges in applying the refined assumptions in both the pricing and
valuation models. Full credit was granted to candidates who indicated that there
are may be unique challenges to apply predictive analytics to valuation models.

Statement A: This statement is correct. Predictive analytics will allow EFG to use
new factors in addition to traditional ones to have a better understanding of the
drivers of experience and the relationship among various factors. EFG no longer
needs to rely on the A/E results, as they may not be credible with new factors.

Statement B: This statement is correct. Predictive analytics is better than
traditional modelling in developing assumptions where experience is missing,
especially at older ages. However, it may still require judgment or the use of
industry data due to the lack of data available at older ages.

Statement C: The more refined assumptions may be challenging to apply in both
the pricing models and the valuation models. It’s likely more challenging for
valuation models, as pricing models can be more dynamic and can often
accommodate adjustments and refined assumptions more easily.

(LO 2b, 2e) EFG is developing a predictive model to improve its underwriting
process. They have begun the model building process by collecting and
organizing the data.

Describe the four activities in the data preparation process.

Commentary on Question:

Full credit was given for a full explanation for each of the four activities. Partial
credit was given for an incomplete explanation or for only listing the activity.
Candidates did reasonably well on this question. Most candidates did correctly
discuss Variable Transformation and Partitioning the Model Set. Somewhat
fewer candidates discussed Exploratory Data Analysis and fewer still discussed
Variable Generation.

1. Variable Generation

This is the process of creating variables from the raw data. Each data field is
assigned a name and format. Data fields can be combined to generate additional
fields, such as using height and weight to calculate the body mass index (BMI).

2. Exploratory Data Analysis

This process involves building an understanding of the properties of each
variable, such as min, max and mean. This process allows one to understand the
data and may determine if there are any data issues. After the initial analysis, a
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univariate analysis can be conducted to determine the relationship with the target
variable.

284



3 . Continued

3. Variable Transformation
This process helps to find and address defects in the data. Data issues can be
mitigated by:

1) Grouping excessive categorical values;

i1) Replacing missing values;

ii1) Capping extreme values or outliers;

iv) Capturing trends

4. Partitioning the Model Set

The data is divided into 3 equal parts: Train, Validation, and Test sets. The Train
and Validation sets are used to build the model, and the Test set should be used to
assess the appropriateness of the model. Afterwards, a fairly complex and
iterative process is used to determine the most appropriate model for the particular
dataset.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

Learning Outcomes:
(1c)  Describe and apply the common profit metrics (IRR, Value of New Business,
Embedded Value, ROE) used in pricing insurance products

Sources:
ILA101-102-25: Understanding Profitability in Life Insurance

Commentary on Question:
Commentary listed underneath question component.

Solution:
(a) (LO 1c¢) Critique each of the following statements:

A. ROE is an accounting-based metric that provides a product level view of
earnings performance. It is less volatile than book value per share. There
is a strong correlation between ROE and price-to-book ratio.

B. Operating margin is an accounting-based metric and captures the general
trends in earnings. It reflects the timing of profits and losses and the
relative riskiness of the business. Statutory operating margins vary by
country due to product mix and regulatory regimes.

C. Market Consistent Embedded Value (MCEV) values liabilities using book
value and assets on a market-consistent value basis. The MCEYV consists
of two components: value of in-force business (VIF) and required capital.

Commentary on Question:

In critiquing the statements most candidates got part credit — usually missing the
accuracy of one or more parts of the statements.
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4. Continued

A Statement is partly true. ROE provides a portfolio level (and not product level
view) of earnings performance. It tends to be more volatile, not less, than book
value per share. Its correlation with the price-to-book ratio is true.

B. Statement is partially true. Operating margin does capture the earnings trend
but does not reflect the timing or riskiness. It does vary by different countries
regulatory regimes.

C. Statement is incorrect. Liabilities are valued on a Market Consistent Basis and
not by book value. MCEV consists of three components including free surplus.
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4. Continued
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Learning Objectives:
5. The candidate will understand various techniques for addressing the mitigation of
risk within a life insurance and annuity context.

Learning Outcomes:
(5¢)  Describe basic terms, concepts, and types of life insurance reinsurance
arrangements

Sources:
Life, Health & Annuity Reinsurance, Tiller, John E. and Tiller, Denise, 4th Edition, 2015
Chapter 4: Basic Methods of Reinsurance

Commentary on Question:
This was a challenging question for candidates where the concepts were generally
understood but had difficulty putting them into clear practice with the calculations.

Solution:
(a) (LO 5e) Explain the advantages and disadvantages of each reinsurance proposal
for ABC.

Commentary on Question:
Candidates generally had a pretty good grasp of the key advantages and
disadvantages of the reinsurance types.

Coinsurance Advantages
e Relatively simple to administers and well understood by regulators.
Provides for a clear transfer of risk.
e As all risks are reinsured the accounting is simpler as a % of all premiums,
claims, reserves, etc. are transferred.

Coinsurance Disadvantages
e Main disadvantage is the need to transfer assets from insurer to reinsurer.
This brings exposure to credit risk of the reinsurer and investment strategy
of the reinsurer
e If the reinsurance is terminated the reinsurer must transfer assets back
which could lead to capital gains implications
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S.

Continued

(b)

(©)

YRT Advantages
e Typically a cheaper form of reinsurance as it is focused just on mortality
risk
e Limits the reinsurance exposure to investment risk as unlike coinsurance
assets are not transferred.
e The reinsurance pricing and yearly renewable feature may be competitive
leading to lower cost

YRT Disadvantages
The lower cost may lead to less possible future profits
Also not the best form of reinsurance for surplus relief

(LO 5e) Explain why the change in XYZ Re’s Gain from Operations in year 1
may not mirror the change in ABC’s Gain from Operations in year 1 under either
proposal. No calculations are required.

Commentary on Question:

Many candidates understood the main point of why the gain from operations may
be different with reinsurance. Some candidates got confused with other concepts
and put information that was not relevant.

When facilitating reinsurance XYZ will incur its own maintenance and
acquisition costs/expenses to process and assess the deal. These costs would not
exist if it was just being assessed by ABC without reinsurance. These additional
costs are why XYZ Re’s gain from operations will not exactly mirror ABC’s gain
on a proportionate basis.

(LO 5e)

(1) Determine the minimum first year expense allowance as a percent of
ceded premium that would be needed in Proposal 1 for ABC to avoid a
negative Gain from Operations in year 1. Show all work.

(i1) Determine whether XYZ Re could afford to pay this first year expense
allowance without exhausting all of its surplus in year 1. Show all work.

Commentary on Question:
Candidates did reasonably well here. Many understood what was being asked and
how to get at the answer. Few got full marks often missing a piece of the complete

calculation along the way but still showed good understanding.

See accompanying Excel file.
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5. Continued

(d) (LO 5e) ABC would like to avoid additional surplus strain in the first two policy
years. To help meet this objective, ABC plans to ask XYZ Re to offer a ZFT scale
(zero first year YRT premium) instead of the proposed premium scale, which
requires an increase in the YRT rates in subsequent years to offset the cost.

Determine the maximum increase that ABC could accept in the second year YRT
premium, as a percent of ceded face per 1,000. Show all work.

Commentary on Question:

This question was very challenging for candidates. Many did not understand what
was being asked or how to formulate a response. For those that did respond there
was confusion about what were the relevant parts of the question to use and how
to apply them in formulating a response.

See accompanying Excel file.
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Learning Objectives:

1. The candidate will understand the designs of the common Life and Annuity
products and their associated features and inherent risks, and the methods to
design and price these products.

2. The candidate will understand different types of actuarial assumptions and how
experience studies are designed and used for evaluating past experience and for
setting assumptions.

3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:

(1a)  Describe and compare various life insurance and annuity product designs

(1b)  Evaluate and apply pricing practices for life and annuity products

(2a)  Describe types of actuarial assumptions commonly used for life insurance and
annuity actuarial functions

(2b)  Describe and evaluate mortality, lapse, premium persistency, term conversions
and utilization assumptions used for various purposes, and apply methods and
techniques for their development

(3c) Recommend and justify changes to non-guaranteed elements

Sources:
ILA101-106-25: Experience Assumptions for Individual Life Insurance and Annuities
ILA101-107-25: Lapse Supported Insurance Analysis

Overview of Non-guaranteed Elements (NGEs), SOA Research Institute, Nov 2022
ILA101-100-25: Life Products and Features
ILA101-103-25: Ch. 9 of Life Insurance Products and Finance, Atkinson and Dallas

Commentary on Question:

This question tested candidates’ knowledge and understanding about “lapse-supported”
insurance, the criteria of the actuary’s principle and the relevant characteristics of
product, and life insurance product feature and finance. The candidates are expected to
demonstrate how to analyze the data and establish the appropriate assumptions
commonly used in actuarial pricing and product development. The candidates are also

expected to describe nonguaranteed elements (NGEs) and apply requirements of
applicable ASOPs.
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6.

Continued

Solution:

(a)

(LO 1a, 1b, 2a) Critique each of the following statements:

A. There is no reason to worry about the product being lapse supported
because it’s a limited-pay whole life product.

B. To determine relevant characteristics of the product, only the chief
operating officer and chief actuary were interviewed on how the product
will be administered. They were asked about limitations in administrative
or valuation systems that could impact the product design or pose
operational risks. There was no reason to interview the chief marketing

officer.

C. For a non-participating whole life product, cash values are fixed at issue,
making current interest rates irrelevant to the consumer.

Commentary on Question:

In general, most candidates were able to articulate 20-pay limited pay may cause
lapse-supportedness and adding the ROP can make the product more lapse-
supported. However, most struggled with explaining why a product is lapse-
supported (i.e. not paying the fair assets share or cash surrender value and
competitive pricing are the drivers for lapse-supportedness). Most candidates did
reasonably well in part (B) and articulate that the CMO is important in the
designing and marketing of the products. Candidates did not do as well on part
(C) as they did not articulate how interest rate change can impact the company’s
earnings and well non-forfeiture values but most able to articulate the
disintermediation risk from lapse/surrender.

(a)

A — False:

e All limited pay policies have a degree of lapse support, but most are purely
technical and will not cause problems for the company.

e Adding a ROP rider will result in backloaded pay out and convert the policy
to be lapse supported.

e Itis the cash values (which are benefits paid early) that help lower the degree
of lapse support.

e Unrealistic lower initial premiums along with high ultimate lapse rates can
cause the product to be lapse supported.
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6.

Continued

(b)

B — First sentence is true but second is false for the following reasons since chief

marketing officer would know:

e What’s the intended design objectives of the product

e What’s the intended market, anticipated sales, and the competitive alternatives
to

e the product

e How the product will be sold, for example, underwriting, distribution, and
marketing

C — First part is true but second part is false:
o Interest rates affect the nonforfeiture values required by the states

e Interest rates may affect sales since consumer may want higher cash values/
lower premiums from a UL policies the reflects current interest rate
environment

e Interest rates also affect the premium that is charged since pre-tax income
would increase/decrease with higher/lower interest

(LO 2a, 2b) Calculate the duration 20 mortality rate for issue age 45 using the
mortality rates provided in the case study (see the Excel spreadsheet.) Show all
work.

Commentary on Question:

Many candidates didn’t do well on this calculation question. A common mistake
was to calculate the duration 20 mortality rate by taking the weighted average of
male and female mortality at attained age 65. A few candidates were able to
receive the full credit by correctly calculating the blended Ix and then duration 20
mortality rate.

Male L5 = Female L,s = 100,000
Blended Lys = 60% X Male Lys + 40% X Female L,s = 100,000
Lyy1 = Ly * (1 — Qx/1000)
Blended L,,; = 60% X Male L, +40% X Female L,

Blended Q, /1,000 = (1 - %) x 1,000
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6.

Continued
Age Blended Male Ix Female Ix 60% Male | 40% Female Blended Qx /1,000
Qx 1x Ix Ix
45 1.47 100,000.00 | 100,000.00 | 60,000.00 40,000.00 100,000.00 1.47
46 1.58 99,813.00 99,914.00 59,887.80 39,965.60 99,853.40 1.58
47 1.70 99,614.37 99,818.08 59,768.62 39,927.23 99,695.86 1.70
48 1.83 99,404.19 99,710.28 59,642.51 39,884.11 99,526.62 1.83
49 1.98 99,180.53 99,589.63 59,508.32 39,835.85 99,344.17 1.98
50 2.13 98,942.49 99,455.18 59,365.50 39,782.07 99,147.57 2.13
51 2.30 98,689.20 99,306.00 59,213.52 39,722.40 98,935.92 2.30
52 2.49 98,418.79 99,142.15 59,051.28 39,656.86 98,708.13 2.49
53 2.69 98,128.46 98,962.70 58,877.07 39,585.08 98,462.15 2.69
54 291 97,817.39 98,767.74 58,690.43 39,507.10 98,197.53 291
55 3.15 97,482.85 98,556.38 58,489.71 39,422.55 97,912.26 3.15
56 3.41 97,121.19 98,327.73 58,272.72 39,331.09 97,603.81 3.41
57 3.70 96,730.77 98,081.91 58,038.46 39,232.76 97,271.22 3.70
58 4.02 96,308.05 97,816.11 57,784.83 39,126.44 96,911.27 4.02
59 4.38 95,849.63 97,529.51 57,509.78 39,011.80 96,521.58 4.38
60 4.80 95,351.21 97,219.36 57,210.72 38,887.74 96,098.47 4.80
61 5.27 94,806.75 96,882.98 56,884.05 38,753.19 95,637.24 5.27
62 5.79 94,211.37 96,516.77 56,526.82 38,606.71 95,133.53 5.79
63 6.39 93,559.42 96,117.19 56,135.65 38,446.87 94,582.53 6.39
64 7.07 92,844.63 95,678.89 55,706.78 38,271.56 93,978.33 7.07
65 7.85 92,059.16 95,196.67 55,235.50 38,078.67 93,314.17 7.85
66 8.73 91,194.73 94,662.62 54,716.84 37,865.05 92,581.88 8.73
67 9.73 90,242.65 94,070.98 54,145.59 37,628.39 91,773.98 9.73
68 10.87 89,193.13 93,412.48 53,515.88 37,364.99 90,880.87 10.87
69 12.16 88,036.30 92,677.32 52,821.78 37,070.93 89,892.71 12.16
70 13.63 86,762.41 91,854.35 52,057.45 36,741.74 88,799.19 13.63

The duration 20 mortality rate for issue age 45 (per 1,000) = Blended l¢s / Blended ls4 =
(1-93.314.17/93.978.33) x 1,000=7.07

(©

(LO 3c¢) The chief actuary has proposed using indeterminate premiums in the
product design to reduce the product’s risk.

(1) Explain how the proposal will reduce risk.

(i1) Describe three elements of ASOP 2, “Nonguaranteed Elements for Life

Insurance and Annuity Products”, that TTPD should consider in

developing an indeterminate premium whole life product.
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6.

Continued

Commentary on Question:

In general, most candidates struggled with this question. Most candidates were
able to articulate how indeterminate premium structure helps with risk mitigation
and competitiveness of the product design. However, most did not articulate the
indeterminate framework and ASOP 2 requirements well. Candidates will receive
bonus credit by commentating that a premium adjustment cannot be used to
recoup past losses or distribute past gains.

(1) Explain how the proposal will reduce risk.

Indeterminate premiums: Some typically older term and permanent traditional
products specify a guaranteed premium scale and a nonguaranteed premium scale
(the indeterminate premium). The current premium scale may be guaranteed for
some period of time.

e Levels of these NGEs are set at the time of product pricing based on
anticipated future experience at the time. Once issued, contract language
allows insurers to revise these elements and defines a guaranteed maximum or
guaranteed minimum level for each element. Charges cannot be increased
higher, and credits cannot be decreased lower than guaranteed levels, though
the insurer typically enjoys broad discretion on adjustments within those
guaranteed limits.

e From the insurer’s perspective, product performance depends on how well the
NGEs align with anticipated experience. At the time of product pricing, levels
of NGEs are set based on anticipated experience factors to meet the insurer’s
profit objectives. In the future, if experience emerges differently than
originally anticipated, the insurer, in accordance with the provisions in the
policy form and insurance laws and regulations, may revise NGEs to reflect
new anticipated experience factors

(i1) Describe three elements of ASOP 2, “Nonguaranteed Elements for Life
Insurance and Annuity Products”, that TTPD should consider in developing
an indeterminate premium whole life product.

ASOP 2 provides guidance for the practicing actuary to consider when
determining NGE:s for life insurance and annuity policies written on individual
policy forms, where NGEs may vary at the discretion of the

insurer.

e Determination applies to both the initial NGE determination at product pricing
or issue, and subsequent NGE determinations for inforce business at dates
after issue.

e ASOP 2 introduces the concept of an NGE Framework, which is defined as a
combination of the company’s determination policy, method by which the
insurer defines a policy class, and any other relevant criteria or principles that
are used to determine NGEs.
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6.

Continued

The determination policy reflects the insurer’s governing principles or
objectives for determining NGEs. The policy could be a single document or a
collection of documents. It includes profitability and capital objectives, along
with requirements for and frequency of reviews of NGEs. Per ASOP 2, while
a specific cadence is not prescribed, the company should declare a “maximum
time period” that is not exceeded between successive reviews of NGEs.

Each of these reviews affords the actuary the opportunity to assess whether
the existing NGE scale can be revised given the currently anticipated
experience factors applicable to the inforce business in question.

Policy classes are policies that are grouped together when determining NGEs.
The methodology for defining classes for both future sales and inforce
policies is included in the NGE framework. Different NGEs can have different
class definitions, as long as they are appropriately reflective of differences
within anticipated experience factors.

Class definition is not expected to change after issue but if necessary, it can be
redefined or combined if new information supports the change.
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Learning Objectives:
3. The candidate will understand common issues and practices related to Product
Management.

Learning Outcomes:

(3a) Describe and assess insurance and annuity distribution approaches and
underwriting approaches

Sources:
Life Insurance for the Digital Age: An End-to-End View , Product Matters, Nov 2017

Commentary on Question:

The question attempted to test the candidate’s knowledge of the strengths and weaknesses
of an accelerated underwriting approach. A well prepared candidate was able to discuss
not only the actuarial considerations but also regulatory and data integrity issues when
using an non-traditional underwriting approach.

Solution:
(a) (LO 3a)
(1) List three non-traditional data sources used in the life insurance

underwriting process.

(i1) Describe considerations for use of these non-traditional data sources
according to the NAIC Life Accelerated Underwriting in Life Insurance
Educational Report.

Commentary on Question:

In this section most candidates performed well. They did a good job identifying
non-traditional data sources but struggled to recall how the Educational Report
should be applied. No credit was given for traditional data sources.

(1) Three examples of non traditional sources include public records, marketing
and social media, and wearable device data
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7. Continued

(b)

(i) Considerations for the use of non-traditional data sources include the
following:
e Risk characteristics should lead to an expected outcome
e Rating factors may not have a disparate impact on demographic groups
e (Consumers may not have access to how data may have impacted their
application.
e Some data may not be required to be disclosed to consumer
e Privacy concerns with non-traditional data

(LO 3a)With respect to the new end-to-end accelerated underwriting process:

(1) Explain how risk classes are determined by the triage process vs. the
historical traditional underwriting process.

(1)  Explain how regulatory considerations may impact the use of data inputs
and predictive models/algorithms.

(ii1))  Critique the triage process of using only RAS scores to sort applicants into
preferred risks or to be routed to the traditional underwriting process.
Justify your response.

(iv)  Critique the triage process of routing only applicants assessed as standard
and below risk classes to the traditional underwriting process. Justify your
response.

Commentary on Question:

Candidates had a more difficult time with this section. The main issue was that
candidates did not provide additional insights beyond what was described in the
case study. No credit was given for restating information from the case study.

(1) There are two ways to predict mortality risk using RAS tool:
1) use it to predict the risk class or
2) use it to predict mortality and the associated risk class.

Using the RAS tool, the predicted risk class can be different than what a
traditional underwriter would have determined.

(i1) Regulatory considerations may have an impact in the following ways:
1) Ensure data is transparent, accurate, reliable and without bias.
2) External data sources, algorithms and predictive models must be based
on sound actuarial principles.
3) Ensure models or machine learning algorithm forecasts its intended
outcome accurately.

299



7.

Continued

(c)

4) Confirm that models and algorithms are not unfairly discriminatory.
5) Have a correction mechanism in place, if needed.

(ii1) One possible shortcoming of the RAS system is that it does not use any
external rules engines, which would complement a predictive model. The RAS
system only addresses a few non-medical questions. The external rules engine
would calculate a risk factor that would be used to determine a risk class.

(iv) There are times where algorithmic based underwriting has difficulties with
the fast-track process, such as when an applicant has a poor RAS score. Other
carriers may have a different algorithm that may accept qualified applicants that
were rejected from TTPD systems. To minimize this problem, TTPD must have a
means to direct these unique applicants to traditional underwriting.

(LO 3a)Sales under the new program have been 20% less than expected. This is
mainly due to fewer preferred risk class placements than expected. Early A/E
studies reveal preferred classes overall are 110% of A/E mortality whereas the
standard and substandard classes are exhibiting 99% A/E. A higher percentage of
accidental deaths, anti-selective cancer claims and cardiovascular deaths has
occurred than was experienced with the fully underwritten process.

Recommend changes to the accelerated underwriting process to improve preferred
risk class placements and improve the mortality A/Es. Justify your answer.

Commentary on Question:

Candidates performed well on this section and provided a wide variety of good
quality recommendations which were awarded credit. Such an example is
provided below but is not the only solution eligible for full credit.

The following changes could improve preferred risk class placements and/or
improve mortality:

1. Include an external rules engine to add experienced-based rules for non-
medical questions, which could include family history questions related to
early mortality due to cancer, heart attack, stroke and diabetes.

2. Try to determine if applicant has any risky avocations (e.g. skydiving) by
adding a question to the application or relying on other data sources. This
will help decrease the risk of anti-selection.
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