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Lumarian Consulting Group (LCG) presents a set of proposed life insurance and health incentive
programs tailored for SuperLife's policyholders. These programs leverage data-driven insights
and ethical considerations to incentivize healthy behaviors, reduce mortality rates, boost life
insurance sales, enhance product competitiveness, and drive economic value for SuperLife.

Our proposal provides distinct life insurance offerings for a wide range of policyholders. For our
20-year term (T20) product, we introduce a smoking cessation program for eligible smokers
under the age of 40, as well as, a general health screening intervention for eligible non-smokers
under the age of 45. These programs have the incentive of reduced premiums upon engagement
with the intervention. For our whole life (WL) product, we introduce a healthy heart screening
intervention for eligible non-smokers over 45 with the incentive of a cash-back.

To ensure that our interventions generate economic value and are sustainable over long time
horizons, we have determined the mortality savings of the offerings had they been implemented
20 years ago and explored the profitability and economic value of the two T20 offerings over the
next 20 years, and the WL offering across 20-year, 40-year and 60-year time horizons.
Additionally, extensive stress testing on a few of our key assumptions has been performed and
comprehensive risk mitigation strategies and ethical considerations have been made, to ensure
that our offerings continue to align with SuperLife’s primary goals during adverse scenarios.

Figure 1 details the decision flows that dictate which consumer demographic aligns with one of
three specific bundled products which includes the intervention, incentivization program, policy
type and face value. Depending on the characteristics of the policyholder, such as age and
smoking status, they may be eligible for one of the three bundles. The subsequent section
outlines each program, their incentives for participation, key features and evaluation timelines.

Figure 1: SuperLife’s Health Program Bundles

20 Year Term Life Insurance with Smoking Cessation Program

This product bundle will be issued to smokers 40 years old or younger with a smoking cessation
program and a 20-year term life insurance product of C1m sum insured. The smoking cessation
program will provide participants with resources, including support groups. The program’s
average mortality can be reduced by 46.26% given the smoker quits (see Appendix Al).



LCG has identified smokers as a key underrepresented demographic, given smokers comprise
only 6.3% of SuperLife’s policies compared to 18% of Lumaria’s population, with this number
falling to just 3.8% for policies written in the last five years, as seen in Figure 2. This presents an
opportunity to greatly improve health outcomes, reduce mortality and add economic value. For
this reason, smokers under the age of 40 who purchase a policy with a sum insured of C1m, will
be eligible to participate in a smoking cessation program. Due to the observed increase in
mortality for smokers after age 40 within our in-force data, as well as, empirical evidence
demonstrating that smoking cessation at ages below 40 have a mortality reduction of up to 90%
of the excess risk from smoking (Thomson et al. 2022)!! and smokers aged below 40 have higher
attempt and success rates of quitting (Kim. Y, Lee. J & Cho. W, 2021)° participants must be aged
under 40 to be eligible. However, due to the high upfront costs associated with the program (see
Appendix A2), a face value of C1m is required to be eligible for the program.

Data Non-smoker Smoker

SuperLife In-force Policyholders 93.7% 6.3%

SuperLife In-force Policyholders for Policies Written in Last 96.2% 3.8%
Five Years

Lumarian Population 82% 18%

Figure 2: Proportion Of Smokers For SuperlLife’s In-force Policies And The General Population

To incentivize program participation, LCG recommends introducing premium reductions to
policyholders who participate in the program, whereby policyholders under the age of 30 will be
given a 2% discount, policyholders between the ages of 30-34 a 5% discount, and policyholders
between the ages of 35-40 an 8% discount. These premium discounts are targeted incentives that
encourage policyholders to engage with healthy behaviours that otherwise would not be
recognized in pricing decisions. LCG recommends premium reductions over alternate incentives
due to ease of implementation, low operational costs, clear and direct relationship in encouraging
program participation and high confidence in projecting economic value added. The size of the
eligible discount increasing with age has been decided according to our goal of increasing the
sales and competitiveness of SuperLife’s life insurance offerings, given the higher profitability at
ages 30-40 had these stepped reductions not been implemented (see Appendix B), as well as, our
expectation of Lumaria’s population to age (see Appendix C4).

20 Year Term Life Insurance with General Health Screening Program

Our proposed T20 life insurance offering for non-smokers under 45 includes the general health
screening intervention with a sum insured of C500,000. This non-specific health intervention
acts as a preventative measure to reduce mortality of otherwise healthy individuals. As with our
other T20 life program, reduced premiums will act as an incentive to encourage participation
with the condition of engaging with the preventative screening every two years.

With a program catered to young smokers established, another program catered for young non-
smokers would diversify the target markets. External research into incentives for preventative
screening found estimates of 23% reductions in mortality rates, demonstrating a reduction
greater than the 5-10% range provided in our intervention data, and resulting in our conservative
expected mortality reduction of 8% (McCracken et al., 2024)!°. Due to the upfront costs of this
measure, policyholders will be required to have a face value of 500,000 to be eligible.

Similar to our T20 Smoker offering, policyholders who engage with this program will be eligible
for premium reductions. Those aged 30 or under are eligible for a 3% premium reduction, and



those aged between 31-45, 5%. This rewards healthy behaviours that would otherwise not be
priced into life insurance products, with the size of this reduction being consistent with the
profitability and competitiveness of the product.

Whole Life Insurance with Heart Health Screening

Our proposed WL insurance offering would be aimed at non-smokers older than 45 through a
heart screening program with a sum insured of C100,000. The program consists of regular
screenings for cholesterol levels and blood pressure, with cash-backs incentives conditional on
program engagement every two years.

In-force policy data shows 31.30% of deaths amongst policyholders occurring due to heart-
related issues (see Figure 3), with these deaths being more common among WL policyholders
(see Appendix A3). Moreover, research found that heart-screening initiatives were especially
recommended for those over 45. (Department of Health and Aged Care, 2023)%. Further external
research found an 11% reduction in all-cause mortality from just cardiovascular screenings
(Lindholt et al., 2023)". Hence, LCG adopted a conservative expected mortality reduction of 8%.

As the upfront costs of this offering are not as
high as the T20 offerings, this product will be
available to those with a sum insured of
(100,000 to target lower socioeconomic
individuals with a lower upfront premium for
WL insurance. Policyholders who participate
with the program will be awarded a
cash-back of 2% of the initial lump sum
premium upon death. This is to incentivize
healthy preventative measures that induce
mortality reductions.

Figure 3: Cause of Death Among In-force Policyholders

Other Program Features

In addition to the program features designed to encourage policyholders to participate in
programs that induce mortality reduction, LCG has proposed a range of measures to ensure the
competitiveness and marketability of these life insurance offerings.

Entitled Issue Ages: We recommend a restriction on entitled issue ages to individuals aged 26 to
65. This assumption was established from SuperLife’s in-force data only pertaining to issue ages
ranging from 26 to 65. Furthermore, programs would be less effective at reducing mortality and

risk not being profitable outside of these ranges.

Distribution Channels: The popular distribution channels for each policy type is an essential
consideration in maximizing product competitiveness and marketability. Appendix A4 shows the
distribution channel for each insurance product expected as percentage of sales. We recommend
an increase in online marketing for all three products, particularly T20 products, due to the
increase in online sales in the last five years to 49.8% of all policies (see Appendix A4).
Additionally, we recommend that SuperLife trains agents to convey the benefits of their WL
insurance offerings, as it continues to be the most popular distribution channel for WL.



Evaluation of the Program

Our short-term and long-term timeframes for evaluating the program have been formulated based
on SuperLife’s primary goals, as well as any potential risks and ethical considerations.

Our short-term timeframe aims to address the primary goals of encouraging healthy behaviours,
boosting life insurance sales and improving product competitiveness, as well as key risks that we
have identified (see Figure 8), whereas the long-term timeframe aims to address SuperLife’s
goals of reducing mortality and adding economic value, and reassesses the key risks that we have
identified. A five-year horizon was chosen to have enough data and experience to draw accurate
conclusions without the risk of investing heavily into a program that doesn’t align with our
objectives.

The short-term time frame ensures that the program which achieves SuperLife’s objectives of
incentivizing healthy behaviours, is a differentiated life insurance offering within the Lumarian
life insurance market that is marketed well and is profitable and financially feasible for the
remainder of the program. Additionally, the key risks and ethical issues that LCG have identified
for this program will be assessed, and corresponding risk mitigation measures will be
implemented if necessary. As this is a key time to ensure successful implementation of the
proposed life insurance offerings, monthly monitoring of new business and in-force claims will
be done, with appropriate pricing adjustments made if necessary. Additionally, to ensure that
SuperLife administers these interventions and incentives in a transparent manner, quarterly
policyholder surveys will be conducted, as well as a platform where policyholders can share their
feedback at any point in time.

Beyond this short-term horizon, the objectives of reducing mortality and adding economic value
to SuperLife will also be assessed. Added economic value determined by our pricing models
over 20-year, 40-year and 60-year time horizons will be monitored on an annual basis, with
premium adjustments (i.e. revision of premium reductions and cash-backs) made if necessary. To
ensure the continued success and sustainability of the proposed life insurance offerings, quarterly
monitoring of new business and in-force claims will be done, with appropriate pricing
adjustments made if necessary. Furthermore, risks and ethical considerations will be regularly
reviewed and corresponding mitigation strategies will be actioned where appropriate. To ensure
that SuperLife continues to remain ethical in their operations, the quarterly policyholder surveys
and feedback platforms will continue to be maintained and monitored.

Mortality Savings from Proposed Programs

Across the three proposed offerings, LCG has determined that there would have been immense
savings from reduced mortality costs had the program been implemented for the past 20 years, as
seen in Figure 4. Appendix B1 outlines the process for determining mortality savings.

Figure 4: SuperLife’s Mortality Savings If The Program Had Been Implemented 20 Years Ago

T20 Smoker Bundle: Our T20 Smoker Package would have provided over C15m, or 18.48%, in
mortality savings, as seen in Figure 4. These large savings are due to the immense mortality



improvements seen in younger individuals who successfully quit smoking. Indeed, we see that
the mortality improvements through ages are variable (see Appendix B3). It is important to note
that the variability in savings at issue ages are a result of many factors such as the variability in
actual mortality experience when compared to expected mortality experience or modelling
errors. It is important to consider this limitation within the context of the pricing section.

T20 Non-Smoker Bundle: Our T20 Non-Smoker Package would have provided over C88m, or
17.01%, in mortality savings (see Figure 4). The mortality savings are evenly distributed over all
age groups with slight variabilities at older age groups due to deviations from expected mortality
improvements (see Appendix B4).

SPWL Non-Smoker Bundle: For the Whole Life Non-Smoker Package, we estimate total
mortality savings of over C22m, or 12.12%, as depicted in Figure 4. Similar to the T20 Non-
Smoker Package, the mortality savings are fairly evenly distributed over all age groups with
slight deviations due to the variability of actual mortality experience in relation to the expected
mortality experience (see Appendix BS).

Economic Value Added From Proposed Program

When determining the added economic value of our proposed programs, our team projected
sample portfolios of new sales in the year 2025 that follows the same composition of policies at
each issue age as the overall book over the past 20 years (see Appendix B2). Added economic
value from our bundles is calculated by the difference between the net present value of the
portfolio with our proposed program and the net present value of the portfolio without the
program. This portfolio of new sales is projected over suitable time frames such as 20 years for
20-year term policies and 20, 40 and 60 years for whole life policies.

Figure 5: SuperlLife’s Economic Value Added Over Appropriate Timelines
T20 Non-Smoker Bundle: Over a 20-year timeline, our T20 bundle with the preventative
screening program has an added economic value of 7.62%, equivalent to over C14,000 for every
100 policy bundles sold. Each issue age of our portfolio provides added economic value with the
largest increases occurring at younger ages due to a smaller premium reduction at ages under 30.
However, after ages 30, the added economic value increases from 4% at issue age 31 to 7.3% at
issue age 45, demonstrating the improved profitability for older ages (see Appendix B6).

T20 Smoker Bundle: Over a 20-year time horizon, our T20 bundle with the smoking cessation
program has an added economic value of 13.38%, equivalent to over C80,000 for every 100
policy bundles sold. The largest increases in economic value occur at older ages of each
premium reduction segment. For example, for the premium reduction of 2% between ages 25-30,
the largest added economic value occurs at age 30. This is the same for ages 31-35 and ages 36-
40, in line with our expectations (see Appendix B7).

SPWL Non-Smoker Bundle: For our whole life policy bundle, we projected our sample portfolio
over 3 different time frames, that is, 20-year, 40-year and 60-year. Over a 20-year period, our



initial portfolio has a 0.40% added economic value, with ages less than 55 having lost economic
value, due to the cost benefits of mortality reductions not yet exceeding the intervention
expenses and cash-backs, and ages greater than 55 having small added economic value.
However, after a 40-year projection, we see an added economic value of 5.92%, with all age
issue segments being profitable. Over the 60-year projection, our model suggests that the
program provides 5.08% of added economic value. Over both 40 and 60-years, our projections
indicate that issue ages 50-65 will be the most profitable (see Appendix B8).

Pricing Strategy: Proposed Pricing Changes

Given the characteristics of our policyholders relative to the wider Lumarian population, as well
as, our own projections for Lumaria’s population, as seen in Appendix C4, we have introduced a
range of pricing changes that aim to create the most economic value for Lumaria, whilst still
maintaining ethical decision making. Indeed, the premium discounts we provide to those that
engage with the smoking cessation program depend on the age of the policyholder as covered in
program design, with those under the age of 30 receiving a 2% discount, those under the age of
35 a 5% discount, and those under the age of 40 an 8% discount. Similarly, the premium
discounts we provide to those that engage with the preventative screening program depend on the
age of the policyholder, with those under the age of 30 receiving a 3% discount and those under
the age of 45 receiving a 5% premium discount. Individuals engaging with the heart screening
program are provided with a 1.5% premium discount to their lump sum whole life premium paid
at the beginning of the policy.

Our pricing model projecting these pricing changes over suitable timeframes indicates increases
in profitability despite reductions in premium and cash-back schemes. Thus, the proposed pricing
changes optimize sales through added financial incentives and improve the profitability of
policies on a per policy and aggregate basis. Furthermore, premium reductions to incentivize
healthy behaviors and ultimately lower mortality whilst adding economic value reflects LCG and
SuperLife’s focus to consider ethical objectives beyond just profit maximization.

Assumption Detail Justification

Program Design (Intervention) — High Level Importance

Intervention Expense: Upfront  [Initial implementation cost partially covered by Universal
Costs: Health Care (UHC) based on Medicare system. All periodic
- C 30 for T20 Non-Smoker costs after for preventative screenings covered by UHC (see
- € 2000 for T20 Smoker Appendix A2).

- C 120 for WL Non-Smoker

Expected Mortality Reduction:
- 8% for T20 Non-Smoker

- 17.5% adjusted to quit rate for
T20 Smoker

- 8% for WL Non-Smoker

Based on internal intervention data adjusted to external
research. Preventative screening programs chosen with
external research (McCracken et al., 2024)'° & (Lindholt et
al., 2023)". Smoking mortality chosen with quit rate with
research (Thomson et al. 2022)!! & (Kim. Y, Lee. J & Cho.
W, 2021)°.

Data — Low Level Importance

Expected Mortality Reduction:
Gender variable ignored

No external research found to indicate significant mortality
reduction differences between men and women for any

proposed intervention.




Pricing (Expenses) — High Level Importance

Upfront Expense: C 100 initial
expense plus 10% of premium

Level Premium Term Life Insurance Issue Cost Assumption
(Birdsall, M., Strommen, S. and Hartman, B, 2020)'

Variable/Per Year Expense: C 50

Assumption of Maintenance Cost (Birdsall, M., Strommen, S.
and Hartman, B, 2020)!

Commission Expense: 29.8% of
total premium for term-life and
10% for whole life

Utilised in-force data to determine proportion of policies
which were sold through an intermediary: 40.8% . Used an
assumption of 70% Commission for 1st year and 10% every
year after (Principle-Based Reserves Simplified Methods)!

- Total T20 Average Commission Expense for 1st year
(40.8% x 70%)

- Total T20 Average Commission Expense for every year
after (40.8% x 10%)

- Total SPWL Average Commission Expense: 10%

(Leimberg, 2024)°

Reserves and Capital — Medium L

evel Importance

Reserves Per Death Benefit
Year 0: 0.8 per 1000
Year 1: 0.3 per 1000

Initial assumptions based off Understanding Actuarial
Management — Chapter 13 (Bellis et al., 2010)°

Capital Per Death Benefit: 0.01
per Death Benefit

Initial assumptions based off Understanding Actuarial
Management — Chapter 13 (Bellis et al., 2010)°

Mortality — High Level Importance

Mortality Tables

Original mortality table, UK smoking and non-smoking
mortality tables and loading factor based on in-force
experience used (see Appendix C1).

Lapse Rate — Medium Level Importance

Lapse Rate SPWL: No lapse rate

Single Premium Whole Life

Lapse Rate T20: Modelled From
Inforce Data

Modelled from In-force Data, Utilised as Baseline for all T20
Policies (see Appendix C2)

Market Rates — High Level Importance

Investment Rate: 2.97%

Used an ARIMA(0,1,1) Model (see Appendix C3).

Discount Rate: 5.5%

Standard Assumption (IBC Global)!® and Actuarial Judgement

Miscellaneous — Low Level Importance

Population Projections

Used Current Population Distribution Data and Mortality
Table (see Appendix C4). Assumed no net migration due to
limited data available.

Passive Smoking: Ignored

Limited Data Availability

Figure 6: Summary of Assumptions Made

Outlined below is a Risk Categorization and Definition (RCD) analysis that explores the main

risks to be considered in both imp

lementation and maintenance phases.

Quantitative Risk

Mitigation

Explanation




Interest / Inflation | Market Risk: Economic downturn, Further improvement of model and
Rate Fluctuation | high inflation or Black Swan events | reserving measures. Also, could

like COVID-19 could drastically consider reinsurance to hedge market
alter the time value of money. risk.
Overestimated Modelling Risk: Claim reduction Invest in reinsurance to hedge the
Mortality when realized may not be as potential risk of mortality variability.
Reduction effective as modelled Reduce premium reductions and
cash-back incentives if necessary.
Underestimated Modelling Risk: Intervention Identify external parties for programs
Intervention Cost | program costs may be higher, and lock-in contracts (or discounts)
leading to underpriced premiums for policyholders. Subsidizing costs

through Universal Health Care
should also be considered if possible.

Qualitative Risk Explanation Mitigation

Regional Geographical Risk: Inadequate More precise data on geographics

Disparity accessibility of intervention and confirmation of facilities that
programs across all 12 regions of will offer particular programs in each
Lumaria. region. Exploring offline methods for

administering some programs.

Reputational Risk | Marketing: Inadequate marketing Increase transparency with public on
could incur that the programs are program goals and ethical corporate
gimmicks to draw profit. social responsibility engagement.

Moral Hazard External: Policyholders may falsely | Implementing verification processes
undertake programs for premium between program-offering facilities
reduction. and SuperLife.

Figure 7: RCD Analysis For Our Main Risks

Risk Matrix

The most significant of these risks are shown in the
corresponding risk matrix seen in Figure 8. These are
pivotal factors in variables of likelithood and severity that
will need ongoing monitoring to ensure continual program
effectiveness and improvement.

Sensitivity Analysis

Selected quantifiable risks of variable mortality reduction
and intervention costs, implicit to our program design,

were measured in sensitivity analysis to manage

profitability forecasts. Sensitivity analysis leveraged the same
processes as seen in Appendix B2, but with different underlying assumptions.

Figure 8: Risk Matrix

The T20 Smokers Package is highly volatile to changes in mortality and intervention expense
parameters and hence have less stable profits, as seen in Figure 9. The extremities of our
parameters either reducing profitability by 19.32% or increasing profitability by 46.16%. With
investment rate and variable expense measures however, it is profitable across all measures (see
Figures 10 and 11). Monitoring and control are required with this particular package with respect
to parameter predictors and black swan events that cause drastic change.

10



T20 Smoker Mortality Reduction
Intervention
Expense | 12.5% 15%| 17.5% 20%| 22.5%
1500] -2.60%| 9.56%]| 21.75%| 33.94%| 46.16%
1750| -6.78%| 5.38%| 17.56%| 29.76%| 41.98%
2000| -10.96% 1.2%| 13.38%| 25.58%| 37.80%
2250| -15.14%| -2.98%| 9.20%| 21.40%| 33.62%
2500| -19.32%| -7.16%| 5.02%| 17.22%| 29.44%

Figures 9, 10 & 11: T20 Smoker Intervention, Market Rate & Variable Cost

T20
Non-Smoker Mortality Reduction
Intervention
Expense } 6.0% 7% 8.0% 9% 10.0%

20| -1.12%| 3.51%| 8.14%| 12.78%| 17.41%
25| -1.38%| 3.25%| 7.88%| 12.51%| 17.15%
30| -1.64% 3.0%| 7.62%| 12.25%| 16.88%
35| -1.91%| 2.72%| 7.35%| 11.99%| 16.62%
40| -2.17%| 2.46%| 7.09%| 11.72%| 16.36%

Figures 12, 13 & 14: Intervention, Market Rate & Variable Cost

In comparison, non-smoker term contracts are more stable to changes in mortality and
intervention expenses (see Figure 12). Variable expenses, however, have a more pronounced
impact on profitability, as depicted in Figure 14 with losses on higher ranges.

WL
Non-Smoker Mortality Reduction
Intervention
Expense | 6.0% 7% 8.0% 9%| 10.0%

90| 1.47%| 3.61%| 5.76%| 7.92%| 10.11%
100] 1.25%| 3.38%| 5.53%| 7.70%| 9.88%
120] 0.08%| 2.93%| 5.08%| 7.25%| 9.43%
180| -0.55%| 1.59%| 3.74%| 5.90%| 8.09%
240) -1.90%| 0.24%| 2.39%| 4.55%| 6.74%

Figures 15, 16 & 17: Whole Life Intervention, Market Rate & Variable Cost

As seen in Figures 15-17, the WL Non-Smoker Package has the most stable profits, with profits
in nearly all simulated scenarios of intervention. Large increases to variable expense pose a large
risk which will require mitigation techniques discussed above.

The sensitivity analysis suggests there is a strong degree of certainty that the WL Non-Smoker
Program will increase profit in comparison to those without intervention. The T20 Non-Smoker
Program is also almost certainly a beneficial program with only concerns in extremities of
expense and mortality. The T20 Smoker Program is still beneficial, however, has greater profit
variability. The differential of the benefits is extended by our focus on different face value cases,
where lower socio-economic classes face greater mortality improvements through healthcare
programs and gives more assurance to our models.

Empirical evidence from various studies indicates that our programs would have almost certainly
reduced mortality over the past two decades. Notably, smoking cessation, particularly of ages
below 35, has shown the most significant impact, by reducing relative mortality risk upwards of
50% in studies (Thomson et al., 2022)!!. While effectiveness decreases on subsequent decades
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due to prior smoking exposure, there remains a notable impact of over 30%. Additionally,
screenings have been associated with empirical estimates for mortality reduction, with regular
preventative screenings at approximately 23% (McCracken et al., 2024)!° and cardiovascular
screenings around 11% (Lindholt et al., 2023)”. Ultimately, against these measured results, our
model takes more conservative parameters and increases the viability of its effectiveness over the
last 20 years with adequate risk mitigation and monitoring.

It is important to consider the ethical framework in delivering truthful and professional products
to consumers and this, in conjunction with reputational outlook needs to be consistently
monitored with ongoing data collected by Superlife after the introduction of proposed programs.
Continual transparency with clients who undertake any of the three programs is paramount and
accommodating these clients with their respective promised premium reductions alongside the
overall initiative in ethical goals of improving general health and mortality levels needs to be
ensured through mitigations over time. To ensure that SuperLife continues to remain ethical in
their operations, we have suggested quarterly policyholder surveys, as well as, a platform for

feedback at any time.

Data Limitation

Intervention Program

Impact on Analysis

Approximate per capita cost is not
standardised to annual cost. It ranges
from per incentive, per screening, per
participant, and other.

Have to make assumptions on frequency of incentives,
screening, etc. This may lead to under/over evaluation
of costs by significant amounts.

In-force Dataset and Encyclopedia

Extreme drop in the policy count for
age 56+ as it accounts for only
9.98%, whereas its 20.69% in the
encyclopedia for age bracket 25-65.

The older population is understated, however the
population statistics of the country shows an aging
population in the next 20 years, thus, with limited
knowledge, many assumptions will be challenged.

100% of all 56+ smoker has a claim
(i.e. death), whereas only 4% of non-
smokers have a claim

This significant difference will make it challenging to
incorporate such information in the mortality tables for
smokers vs non-smokers.

Missing data on premium amount for
each policy, salary of policy holders,
expense rates and commission rates

Assumptions are made for these variables. Again, all
these variables are directly related to profitability and
will result in a degree of error.

External Research Data

Percent of smokers wanting to stop
smoking for different age brackets

Adjustment factors are used to fit to the given
demographics of Lumaria and the smoking cessation
plan (Truth Initiative, 2018)'.

Screening interventions are covered
by healthcare.

Lower bound of costs chosen from the given range in
the intervention. Scenario testing done for other costs.

Economic Data

Inflation rate was higher than the
interest rate, ie Negative real rate

We removed specific outliers for inflation to get more
stable results and a positive real interest rate.

Figure 18: Data Limitations and Impacts
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Appendix A: Program Design

Al: Mortality Reductions Through Smoking Cessation Across Different Ages

A key finding was the underrepresentation of Lumaria’s smokers from age 26-65 (estimated to
be 15.88%) compared to SuperLife’s proportion of smokers in the in-force policy dataset
(6.31%). Based on the population’s age distribution and smoking distribution, ages 26-44 has
7.77% and ages 45-65 has 8.11% of smokers, making both age groups viable targets as a key
area for instilling health behaviour and growth. However, external research indicated that
younger years between quitting before 44 has better mortality reduction with approximately 90%
of excess risk from smoking reduced. This mortality reduction decreases by 24% after 45 and,
similarly, younger ages of 25 to 39 have a higher attempt and success rate of quitting, becoming
a more viable target market.

Source: Kim. Y, Lee. ] & Cho. W, 2021 & Lindholt et al., 2023
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A2: Program Expenses

Program Initial Expense per Policyholder
Smoking Cessation C2000

Preventative Health Screening | €30

Heart Health Screening C120

The encyclopedia states that the Lumarian population is covered by universal health care (UHC).
Medicare is used as a basis UHC scheme to determine the corresponding costs covered by
SuperLife and UHC. Further potential interventions were reduced to ones which would be
partially or fully covered by UHC. All screening programs require periodic costs every two years
and smoking cessation is assumed to be paid in one upfront cost per policyholder. Periodic costs
every two years would be assumed to be paid for preventative screenings by the UHC except for
initial implementation costs and acquisition per policyholder. Further external research found
smoking cessation not to be fully covered by UHC for intensive care which resulted in an
estimated expected initial cost of C2000 per policyholder.

Source: Department of Health and Human Services, 2023 & U.S. Centers for Medicare and
Medicaid Services, 2022
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A3: Cancer Versus Heart-Related Deaths Among In-force Policyholders

The following figure shows that while an approximately even amount of cancer deaths are from
WL and T20 policyholders, more heart disease deaths occur among WL policyholders. As heart-
related deaths is the second leading cause of death among policyholders and the greatest among
policyholders over the age of 45, as seen below, LCG decided to introduce the healthy heart
intervention for eligible WL policyholders over the age of 45.

Co00-D48 100-199

120
|
120
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Policy Count
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0 20 40 60 80

26 34 42 50 58 26 34 42 50 58
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A4: Distribution Channels Percentage of Sales for SuperLife by Insurance Product for the Whole
In-force Book and for Policies Written in the Past 5 Years

Whole Book:

Distribution Channel

Agent Online Telemarketing

Insurance T20 30.8% 34.6% 34.6%
Product SPWL 72.0% 18.5% 9.5%

Past 5 Years:

Distribution Channel

Agent Online Telemarketing
Insurance T20 25.0% 49.8% 25.2%
Product SPWL 69.9% 20.0% 10.1%
We see an increasing use of the online distribution channel, hence why this is a particular area of
focus for marketing our offerings. However, agents continue to be an important distribution
channel for SPWL new business, hence why LCG finds it essential that SuperLife trains agents

to effectively communicate the benefits of these life insurance offerings to potential
policyholders.




A5: Other Exploratory Data Analysis

age_vs_policy-type

. B SPWL Figure shows the number

g - o T20 of policies across all ages

: based on their policy type.

g It is observed that T20

= policies are purchased by
individuals 56 and below

S where as whole life are 35

LT
o - 1A

26 20 32 35 38 41 44 47 50 53 56 59 62 65

FACE_AMT_vs_policy-type

(=1 R —
-§- W SPWL

-t I:I Tzﬁ .

— Figure shows the number of

g - licies for the two polic
g po policy

| types broken down into

groups of face amount.
o
50000 100000 250000 500000 1000000 2000000

19



-]

age_vs_rural

600 1000 1400
] 1 |

200
I

il

26 29 32 35 38 M4

I;__i;;lf;__f_ﬁi

B Rural
O Urban

rural or urban region
for all ages.

it

44 47 50 53 56 59 62 65

E ™

Cause of death vs
gender of the policy
holders.

AN-EEE CO0-C48 [NO-DeG POO-ERE B04 00 GOO-Oid  O0-0E 006 WOO-ERG  DOD-L0E DDA D0 WY

Count of policies from

20



100 200 300 400
1

1]

L
2001

ruralfurban_vs_YearOfDth

B Rural
O Urban

il ﬂ

2003 2005 2007 2009 2011 2013 2015 2097 2019 2021 2023

Count for the year of death
for policy holders living in
rural vs urban regions.

Proportion for the cause of
death. It is observed that
cancer and heart related
problems have the highest
proportion for cause of
death.

21



Policy Count

120

0 20 40 60 80

0e+0) 2e+05 4e+05 6Ge+05 Be+05

Co00-D48

26 34 42 50 58

Age

100-199

120
I

Policy Count

0 20 40 60 80
|

26 34 42 50 58

Age

avg_cost_per_policy

26 29 32 35 38 M

44 47 50 53 56 59 62

65

Distribution for policy
count for cancer and heart
related cause of death
across all ages.

Average cost per policy
across all ages. The figure
shows an increasing trend.
In alignment with
expectation as the older the
person gets, we expect
more severe and frequent
claims.

22



Appendix B: Pricing and Costs
Appendix Bl: Mortality Savings Macro Code

Explanation: By utilising the in-force data, we simulated through all the mortality experiences at
each issue age over the past 20 years, starting from 2004. This required us to find the different
possible mortality years experienced over each different policy type. For example, for an
individual aged 35, who was issued a T20 policy in year 2014, they would have only experienced
at most 10 years of their policy, thus we simulate the expected mortality cost of 10 years. We do
this for each age issue for each of our policy bundles, in accordance with our Figure 1. The final
expected mortality costs at each age issue is then returned utilising the macro below. This is then
subtracted from the actual mortality costs at each age issue for the given policy type as found in
the in-force dataset to obtain the mortality savings.
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Appendix B2: Deriving Economic Value

Our process to derive the economic value of our process is as follows. To start off, we have to
determine what the premium is for the policy to obtain a net present value of 0. This is done
using the solver function in Excel. After this, we apply a 20% premium loading to obtain our
estimated premium if we were not implementing our program. We also obtain the net present
value as a proxy for profits obtained under this policy type. We then implement the mortality
improvements and intervention costs into our Excel model to create a new model that includes
the benefits and costs of our intervention program. We apply the premiums obtained from the
previous policy types, however also applying the premium discounts we offer as financial
incentives. We then loop through each issue age, as each issue age has different premium
discounts as well as different mortality improvement, to obtain the net present value at each issue
age. The difference between the net present value we just calculated with the intervention
program and the net present value without the intervention program is used as a measure for the
added economic value. We utilise the composition of the original book to perform a weighted
sum on the economic value at each issue age to obtain an average economic value for each
policy sold. This is multiplied by 100 for our final metric of added economic value per 100
policies sold.
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Appendix B3: Mortality Savings T20 Non-Smoker Bundle
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Appendix B4.: Mortality Savings T20 Smoker Bundle
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Appendix B5: Mortality Savings SPWL Non-Smoker Bundle
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Appendix B6: T20 Non-Smoker - Granular Results Over 20 Years

As referenced in the main body of the report, our T20 Non-Smoker Bundle is most profitable at
younger age groups, due to the smaller premium reduction. However, at older ages larger
premium reductions reduce the overall profitability. The mortality improvements at older ages

are significantly higher, resulting in the increase in added economic value from 3.97% at age 30
to 7.29% at age 45.
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Appendix B7: T20 Smoker - Granular Results Over 20 Years

Over a 20 year projection, the T20 Smoker Bundle is profitable at all ages, increasing at each age
segment of premium reduction. That is, between ages 26-30, 31-35 and 36-40 all have the largest
percentage profitability or largest percent added economic value at the older ages of the segment.
Furthermore, unlike T20 Non-Smoker, the profitability increases at each age. For example,

whereas T20 Non-Smoker bundle was less profitable at age 45, our Smoker bundle is most
profitable at age 40.
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Appendix BS: Whole Life Non Smoker - Granular Results Over 20, 40 and 60 Years
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Appendix C: Assumptions

Appendix C1: Mortality Tables for Smokers and Non-Smokers

Smoker and Non-Smoker Mortality Tables were constructed for our policyholders. First we
considered the proportion of smokers at each age group for a comparable country (given the
relatively similar life expectancies and mortality trends), the United States. From there we use
the fact that 11.5% of the US’s population are smokers versus 18% of Lumaria’s population
(Center for Disease Control and Prevention, 2023), giving us a scaler that we use to adjust to find
the approximate proportion of smokers at each of these age groups in Lumaria (see below). For
each age group, we assumed smoking proportion to be uniform across every age within the

group.

Proportion of Smokers in the United States 11.5%

Porportion of Smokers in Lumaria 18%

Scaler 1.57

Age Group Proportion of Smoker (US) Proportion of Smoker (Lumaria)
18-24 5.3% 8.3%

25-44 12.6% 19.7%

45-64 14.9% 23.3%

65-120 8.3% 13.0%

From there, we found mortality tables for male smokers, female smoker, male non-smokers and
female non-smokers for the United Kingdom (Benjamin, B., and R. Michaelson, 1988), another
comparable country. By approximating an equal proportion of males and females for each group,
we condensed this into a smoker mortality table and a non-smoker mortality table. By
considering the ratio of the mortality at each age between non-smokers and smokers, this gave us
a mortality adjustment for non-smokers.

Using the approximated percentage of smokers at each age, the relative mortality of smokers and
non-smokers at each age, and the Lumarian mortality table for the total population, we were able
to derive mortality tables for both smokers and non-smokers, as per the equation: g = qsps +
QnsPns = qsPs + 7qs(1 — ps) = qns(rps + 1 — ps), where q is the overall mortality rate at a
given age, g, is the mortality rate for smokers at that age, q,,5 is the mortality rate for non-
smokers at that age, py is the proportion of smokers at that age, p,,; is the proportion of non-
smokers at that age, and r is the mortality improvement of non-smokers versus smokers.

However, comparing these population-level mortality tables against our in-force data, we noticed
some discrepancies that we had to address through loading factors, namely that smokers had a
much worse mortality at all ages, especially, ages 45 and older. For this reason, we applied
mortality loadings to develop an estimate for the smoker mortality table for SuperLife’s
policyholders.

The final mortality table for SuperLife’s smokers and non-smokers is shown below:
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Age ‘ gx (Non-smokers) qx (Smokers)
0 0.003547 0.003547
1 0.000337 0.000337
2 0.000240 0.000240
3 0.000180 0.000180
4 0.000158 0.000158
5 0.000147 0.000147
6 0.000138 0.000138
7 0.000129 0.000129
8 0.000126 0.000126
9 0.000125 0.000125
10 0.000137 0.000137
11 0.000145 0.000145
12 0.000161 0.000161
13 0.000181 0.000181
14 0.000217 0.000217
15 0.000263 0.000373
16 0.000315 0.000456
17 0.000376 0.000548
18 0.000407 0.000605
19 0.000441 0.000663
20 0.000476 0.000719
21 0.000499 0.000764
22 0.000516 0.000805
23 0.000517 0.000828
24 0.000519 0.000838
25 0.000488 0.000834
26 0.000498 0.000852
27 0.000511 0.000874
28 0.000525 0.000898
29 0.000543 0.000929
30 0.000570 0.000975
31 0.000602 0.001030
32 0.000635 0.001085
33 0.000675 0.001154
34 0.000717 0.001226
35 0.000766 0.001310
36 0.000833 0.001425
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37 0.000911 0.001558
38 0.000992 0.001696
39 0.001075 0.001839
40 0.001173 0.002005
41 0.001270 0.002171
42 0.001380 0.002360
43 0.001499 0.002563
44 0.001629 0.002785
45 0.001728 0.002955
46 0.001875 0.003262
47 0.002056 0.003577
48 0.002247 0.003910
49 0.002457 0.004275
50 0.002682 0.004667
51 0.002941 0.005118
52 0.002090 0.009404
53 0.002300 0.010351
54 0.002540 0.011429
55 0.002811 0.012650
56 0.002462 0.016003
57 0.002703 0.017570
58 0.002968 0.019294
59 0.003286 0.021359
60 0.003625 0.023561
61 0.003962 0.025752
62 0.004333 0.028164
63 0.004728 0.030730
64 0.005167 0.033586
65 0.007555 0.049105
66 0.008276 0.053791
67 0.009042 0.058776
68 0.009906 0.064387
69 0.010879 0.070712
70 0.011993 0.077955
71 0.009786 0.109699
72 0.010878 0.121945
73 0.012179 0.136531
74 0.013680 0.153350
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75 0.015403 0.172668
76 0.017394 0.194984
77 0.019620 0.219936
78 0.022097 0.247703
79 0.024800 0.278011
80 0.027772 0.311327
81 0.031116 0.348809
82 0.034873 0.390926
33 0.039110 0.438426
84 0.043688 0.489739
85 0.048471 0.543359
86 0.061251 0.551260
87 0.067685 0.609169
83 0.074775 0.672977
89 0.082615 0.743538
90 0.090402 0.813621
91 0.117530 0.763945
92 0.128011 0.832074
93 0.138841 0.902464
94 0.150460 0.977988
95 0.162410 1.055665
96 0.175066 1.137931
97 0.188465 1.225020
98 0.202111 1.313719
99 0.216371 1.406414
100 0.230728 1.499731
101 0.244850 1.591524
102 0.259309 1.685510
103 0.274022 1.781140
104 0.288892 1.877800
105 0.303827 1.974876
106 0.318841 2.072466
107 0.333962 2.170754
108 0.687915 0.000000
109 0.717620 0.000000
110 0.752108 0.000000
111 0.786407 0.000000
112 0.820477 0.000000
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113 0.854275 0.000000
114 0.887760 0.000000
115 0.921073 0.000000
116 0.954387 0.000000
117 0.987700 0.000000
118 1.021014 0.000000
119 1.149310 0.000000
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Appendix C2: Lapse Rates

The lapse rate assumption we used was the empirical lapse rate from our in-force T20 policies
(note that there is the assumption of no lapse for WL policies). The following figure shows the
number of lapses every year for policies issued in every year.

Using this data, we obtain the following lapse rates assumption for T20 policies:

Year | Lapse Rate
1 0.61%
2 0.62%
3 0.62%
4 0.62%
5 0.61%
6 0.61%
7 0.64%
8 0.62%
9 0.62%
10 0.64%
11 0.62%
12 0.62%
13 0.61%
14 0.61%
15 0.62%
16 0.61%
17 0.60%
18 0.59%
19 0.59%
20 58.66%




Appendix C3: Interest Rate Projection

We have determined an estimate for the future interest rate using an ARIMA time series model.
This was done by first considering the given 1-year risk free annual spot rates for 1962-2023,
adjusting for outliers using the tso function in R (outliers were 1983, 1987 and 2023). The
auto.arima function in R was then used to fit an ARIMA time series model and project the 1-year
risk free annual spot rates for the next 60 years. The ARIMA(0,1,1) model was selected, and the
projected 1-year risk free annual spot rate for the each of next 60 years was projected to be
2.97%. See below for a snippet of the code used.

data =- read_excel (" ~Tumaria-economic-data. x1s>

ts_data <- ts(dataji l-yr Risk Free Aannual Spot Rate’, start = min(data¥year),
max (data$vear), frequency = 1)

"Tc"), maxit.iloop = 10)

<- auto.arima(ts_data_adj, d
seasonal =

summary (arima_model)

forecast_values <- forecast(arima_model, h = 60)

prinmt(forecast_values)
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Appendix C4: Population Projection

To have confidence in our hypothesis that Lumaria would experience the phenomenon of an
aging population over the duration of it’s programs, we developed a crude procedure to project
the population in 20 years time, as well as, the population distribution across all ages.

This was done by considering the Lumarian mortality table and the distribution of ages given in
the Encyclopedia. The distribution at each specific age within an age group was then determined
by considering a hypothetical cohort at the start age, and using the mortality rates to obtain
relative population proportions at each age within the group. This gave us an estimate for the
current population distribution at every age, and ultimately the population at every age, using the
total Lumarian population. Considering a 20 year time horizon, we were able to use the
Lumarian mortality table to project the future population at every age 20 and older, adopting the
assumption that Lumaria has no net migration. To obtain an approximation for the population
below 20, we used the same relative proportions of population at ages below 20 to population of
age 20. From this, we obtained a projection for the population and population distribution, as
seen below.

Age Group  Current Population  Proportion Population in 20 Years Proportion in 20 Years
0-14 18,415,532 20% 13,596,513 7%
15-24 16,573,979 18% 12,236,861 6%
25-54 42,355,723 46% 42,399,278 21%
55-64 11,049,319 12% 13,215,720 7%
65-120 3,683,106 4% 18,972,887 9%
Total 92,077,659 100% 100,421,368 100%

While this projection method has made several major assumptions, it clearly confirms the future
trend of an aging population in Lumaria, a consideration that impacted our life insurance
offerings and program design.
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