MILLIMAN WHITE PAPER

Building effective ALM frameworks:
A practical guide for emerging
annuity providers

David Kirk, FIA, FASSA, FeASK, FNAS, CFA, CAIA, PRM u M I I I I ma n

Introduction

Asset-liability management (ALM) is fundamental to insurers, making certain that assets are structured to meet
future liabilities in expected amount and timing while managing financial risks effectively.

The complexity of ALM depends on the nature of the liabilities, the insurer’s size, their risk appetite and the
regulatory environment. This article explores ALM strategies for annuities at different levels of maturity and
sophistication, from basic approaches suitable for smaller insurers to advanced techniques used by firms with
significant balance sheet risks. Consider where you lie on this continuum and consider how to move up the
maturity stages to manage risks and capital while meeting customer needs.

What is ALM for annuities?

For annuity providers, ALM focuses on protecting the insurer’s net asset value against changes in interest rates
while ensuring sufficient liquidity to meet guaranteed payments to policyholders. The fundamental challenge is
matching long-term, fixed payment obligations with appropriate assets.

ALM can also include selecting and managing assets in order to improve risk-adjusted returns while staying
within risk appetite.

Annuity liabilities typically have specific characteristics that drive ALM strategy:

= Long-term: Payments often extend 20—30 years or more into the future.

= Fixed amounts: Regular payments are usually guaranteed in nominal terms but can also be inflation linked.
Guaranteed nominal payment may be constant over time or escalate at a fixed rate.

= Known timing: Payment schedules are largely predictable, though mortality uncertainty exists.

= Currency-specific: Obligations are typically in a single currency matching the policyholder’s location.
The goal is to structure the asset portfolio to closely mirror these liability characteristics. This means investing in:

= Long-duration fixed income securities that generate stable cash flows
= Assets denominated in the same currency as the liabilities
= Securities with high credit quality to promote payment reliability

= A mix of maturities that match expected liability payment patterns
Derivatives can be used to modify the nature of the asset portfolio for better matching or for tactical shifts.

Without effective ALM, an insurer faces significant risks. For example, if interest rates fall and assets have a
shorter duration than liabilities, the insurer might need to reinvest at lower rates while still needing to pay the
higher guaranteed rates to policyholders. Conversely, rising rates could lead to mark-to-market losses on long-
duration assets if they need to be sold before maturity.

The economic cost of mismatching exists however the assets and liabilities are valued. Valuing assets at
amortised cost and liabilities at non-current interest rates may show apparent low volatility, but the costs
(through reinvestment risk or simply running out of funds over time) are just as real.
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ALM strategies by level of sophistication

The following table summarises key ALM strategies, the tools used and primary risks addressed at different

levels of maturity. This is a sample pathway — it's possible to straddle levels or even use techniques from multiple

levels at the same time.

TABLE 1: KEY ALM STRATEGIES

KEY ALM STRATEGIES

LEVEL ALM APPROACH TOOLS & TECHNIQUES USED

No ALM No ALM strategy Non-segregated cash or poorly defined balanced portfolios
Initial steps Generic long bond portfolio Bond investments without duration matching

Basic Duration matching Simple duration calculations, bespoke duration-matched bond

portfolios, annual or quarterly updates

Advanced Convexity matching, cash Matching key durations, weekly updates, risk limits integration
flow matching and with pricing
derivatives

Bond origination, repo arrangements, targeting credit and
liquidity spread

Dedicated risk management including detailed cash flow modelling,
internal yield curve construction value at risk (VaR), cost per point
limits, scenario testing, principal component analysis (PCA) or
parametric models to measure volatility risk

Each of these maturity stages is covered in the sections below.

No asset liability management

The least sophisticated insurers may invest in assets without considering liability characteristics. These portfolios

may include cash, equities, properties, strategic investments (often in affiliated companies), bonds and

sometimes current and intangible assets. The investments are often managed without a segregated portfolio for
annuities and with current and intangible assets even without the clear expectation of a return on the investment.

This approach might arise from:

= Limited availability of long-duration fixed income assets

= High local property and equity returns attracting investment

= Close ties with parent companies or business groups influencing investment decisions
= Regulatory frameworks still in development

= Underappreciation of the risks (both in likelihood and impact) of changes in interest rates.

KEY CONSIDERATIONS
= Typically results in exposure to property and equity price fluctuations.

= Can also result in exposure to interest rate decreases where portfolios use more cash and money market
instruments than are an appropriate match.

= Liquidity risk: llliquid assets like property or strategic investments may be difficult to sell when needed.
= Currency risk: Sometimes taking on foreign currency exposure in search of yield.

= ‘Low risk’ cash portfolios may not provide adequate yield, may remove the opportunity to earn liquidity
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Initial steps: Generic long bond portfolio

The first step towards ALM is investing in long-dated bonds, even without actively measuring and matching
liability duration. This might be through internal asset management or an external asset manager with a generic
long bond mandate. The mandate will often not even specify a particular target duration. Therefore, the asset
portfolio duration will likely not match the liability duration, and the mismatch will change over time as the term of
bonds held decreases and new bonds are added to the portfolio.

While this reduces reinvestment risk compared to short-term instruments, it still leaves significant interest rate
mismatch exposure, spread risk and liquidity risk. It also makes risk measurement difficult, with insurers left
facing unknown interest rate sensitivity, having limited information to factor into pricing and confronting long
delays before realizing returns are not adequate to meet the needs of the pricing basis and valuation.

KEY CONSIDERATIONS

= Improves duration mismatch compared to arbitrary investments, but not in a measured or managed way.
= Can still lead to significant net asset volatility when interest rates move.

= Regular monitoring of asset duration (even without matching) would be a useful next step.

Basic ALM: Duration matching

A basic ALM approach would be duration matching, where asset duration is aligned with liability duration. At this
level, this is typically performed only an annual basis, where the liability portfolio duration, or discounted mean
term (DMT), is measured with the annual liability valuation.

This strategy generally provides reasonable protection against level shifts in the yield curve, which often accounts
for 75% to 85% of the total variation in the yield curve. However, due to convexity risk (arising from second
derivatives), it is likely that the insurer will make a loss (albeit usually modest) on both upwards and downwards
shifts in the yield curve. The larger the change in interest rates, the greater this loss will be.

Further, any change in the slope of the yield curve or twist in shape will give rise to a profit or loss.

A growing portfolio can see its duration change over the course of the year. If the remeasurement of duration
and rebalancing of the portfolio is only done annually, interest rate movements during the year may result in
duration mismatches. If interest rates move, then the insurer will face net worth volatility from the first-order
mismatch of duration.

KEY CONSIDERATIONS
= Convexity effects mean losses can occur even under parallel shifts, not just non-parallel shifts.

= Rebalancing more frequently than annually can decrease the risk of loss from permanent parallel shifts,
while overreaction to oscillating or mean-reverting changes can increase transaction costs and lock in losses
that might otherwise have reversed.

= Practically, be clear on which measure of duration you are using to be consistent between the asset and
liability portfolios. Duration, modified duration and DMT are commonly used interchangeably, but duration is
different from the other two. Measuring duration at risk-free rates or spread-adjusted rates can also give rise
to differences.

Advanced ALM: Cash flow matching and risk management

Advanced ALM moves beyond simple duration matching to more sophisticated techniques for managing interest
rate risk across durations, managing duration and convexity risk, exploring ways to leverage credit assets to
support yields and robustly measuring risks and capital requirements.
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These approaches can be grouped into three main categories.

1. CASH FLOW MATCHING AND CONVEXITY MANAGEMENT

Cash flow matching directly aligns asset cash flows with liability outflows. This can be done in several ways,
including matching key durations or matching the first two or three principal components.

Convexity management is a subset of this process and ensures that duration and convexity are both within
acceptable limits.

More frequent rebalancing and remeasurement (monthly or weekly and sometimes even daily, including triggers
for intra-week intervention) are key to managing exposures closely.

Typically assets extend from government bonds to bank instruments, including forward rate agreements (FRAS),
swaps and structured products.

2. LEVERAGING CREDIT ASSETS

To improve yields within an acceptable risk appetite, it is common to consider a portion of credit assets within
the portfolio. This introduces a new level of risk and complexity and requires careful risk management.
Typically corporate paper is only available with short durations, so this introduces another form of
reinvestment risk — whether the instruments and credit spreads available in the future will be of the same or
greater level than what is available now.

Swaps, repurchase agreements and derivatives quickly become a part of the toolkit. This can add complexity,
operational risk, liquidity, counterparty default risk and concentration. Without due care, this can add
significant risks in the pursuit of better investment returns and sharper annuity pricing.

The larger financial institutions can also consider originating debt (lending directly to capital market
participants) themselves. This has the benefit of leveraging scale, making more margin and having the ability
to create instruments that balance the needs of the borrower and needs of the portfolio to back the annuities.

3. RISK AND CAPITAL MANAGEMENT

Understanding the risk exposures at a detailed level, setting limits for these risks and communicating these
clearly to asset managers is a key step in risk and capital management in the ALM space.

Risk management can include rigorous scenario testing, sometimes extending to stochastic simulation
combined with economic scenario generators (ESG).

At this level, the difference between yield curves used to discount liabilities and those implied by backing
assets can become a major headache. This is especially true where the liability valuation yield curve for
solvency purposes is prescribed. In any case, the long end of the yield curve can cause significant basis risk,
particularly if ultimate forward rates (UFRs) are inappropriate, or if there is volatile extrapolation of the last
forward rates implied by the market.

PCA helps understand yield curve dynamics by decomposing movements into level, slope and curvature
effects, informing tolerance bands and monitoring triggers. More sophisticated parametric models can provide
better curve fitting and risk metrics, but they require careful consideration:

= Model calibration requires reliable market data.

= Parameters may be unstable in emerging markets.

= Better mathematical fit doesn’t automatically translate to better risk management.

= Operational complexity needs to balance against practical benefits.

For many insurers, especially in emerging markets, robust processes around simpler models may provide better risk
management than complex models that are harder to maintain and explain to stakeholders. More sophisticated

models can improve risk measurement, but they require greater data, governance and expertise — without these,
simpler models may be more robust in practice.
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Overnight quantification of risk exposures, including interest rate, credit and liquidity risks, is typical. In order to
achieve these short time frames, insurers need to optimise data preparation, yield curve construction and
model run times.

Liquidity risk in particular can become one of the more significant risks as a result of complex ALM strategies.

The most sophisticated insurers integrate ALM with capital management using economic capital models. This
approach considers term structure risk, reinvestment risk and regulatory capital, often incorporating stress
testing beyond regulatory requirements.

KEY CONSIDERATIONS
Market and risk management:

= Cash flow matching requires complex processes and can be limited by available assets.

= Periods of market stress can lead to unexpected outcomes (e.qg., credit and liquidity spread spikes realising
basis risks, covenant breaches, inability to roll hedge instruments, disconnection of foreign-currency-
denominated derivatives and currency swaps intended to manage that risk) and liquidity crunches (e.g.,
margin calls or collateral posting requirements).

= Corporate paper is usually shorter dated than liabilities; reinvestment risk remains significant.

= Regulatory capital requirements may be insufficient to protect policyholders if the risks are not adequately
covered, requiring additional buffers. Liquidity risk typically isn’t included in capital requirements and explicit
liquidity buffers and limits are crucial.

= Arobust stress testing framework is critical.
Operational risks and governance:

= Operational risks, such as inaccurate model assumptions, implementation errors and governance
weaknesses, can become as significant as market risks.

= Feedback loops between pricing, investment and risk management are crucial. Pricing needs to reflect up-to-
date views on yield curves and available spreads. Risk management needs to monitor and manage the risks
mitigated by and created by matching/hedging strategies. Key decisions must be made around how much of
any yield pickup managed through liquidity or credit risk premiums should be retained as compensation for
the risks borne or passed on to policyholders via more attractive annuity rates.

= So-called ‘three manager’ models — whereby the liability and product side is separate from the ALM or
balance sheet management function, which in turn is separate from the asset management — can be
effective. Each of these three teams has separate responsibilities and performance measures.

Integrating ALM with other business processes
ALM AND PRICING MATURITY

ALM sophistication has a key feedback loop into pricing capability. As insurers develop more advanced ALM
approaches, their understanding of economic costs deepens, enabling more refined pricing strategies.

This deeper understanding spans multiple dimensions. Insurers gain a clearer view of required investment
returns based on available assets and market conditions. They can better assess and incorporate liquidity
premiums, which is particularly important for longer-dated liabilities. Capital requirements become more precisely
quantified, allowing for more accurate cost allocation in pricing. Even transaction costs, often overlooked in
simpler approaches, can be properly factored into pricing decisions.

This maturity in ALM capabilities thus enables insurers to price more competitively while maintaining appropriate
risk margins. It helps bridge the gap between actuarial assumptions and investment realities, leading to more
sustainable pricing that better serves both the insurer and its customers.
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REINSURANCE AND ALM

Reinsurance can play a role in ALM strategy. Traditional proportional reinsurance transfers a share of both
liability and ALM risks to the reinsurer. In this case, both insurer and reinsurer have ALM risks to consider.
Depending on the market, reinsurers might not have the appetite or the skills to manage these risks.

In contrast, pure mortality reinsurance (mortality swaps) leaves the ceding insurer with responsibility for ALM,
only gaining protection from mortality variation and changes in mortality and mortality improvement assumptions.
Depending on how the swap is structured, a significant worsening in the mortality basis could give rise to the
reinsurer having an expected net outflow to the direct writer, resulting in matching risks as well. For these
mortality swaps, the reinsurance may reduce the need for the direct writer to rebalance the portfolio due to
mortality variances. However, since the portfolio will likely need to be rebalanced for new business flows in any
case, the advantage may be only minor.

RISK-FREE RATE CHALLENGES

The concept of ‘risk-free’ rates becomes particularly challenging in markets where sovereign credit risk cannot be
ignored. While developed markets with AAA-rated government bonds can reasonably treat these as risk-free, the
situation is more complex for sovereigns rated below investment grade.

This creates several practical challenges:

= Valuation basis: Should insurers use a ‘pure’ risk-free rate for liability valuation when all local market
participants are inherently exposed to sovereign risk? A sovereign default would likely impact the entire
financial system, including insurers’ ability to meet obligations.

= Yield curve construction: When determining yield curves, particularly extrapolation to UFRs, it is key to
modify U.S./Europe-centric approaches that largely ignore sovereign credit risk. The UFR needs to be
consistent with the credit rating of the rest of the curve. This is particularly important because the last liquid
point (LLP) is usually much shorter in less developed markets, creating a much larger impact of the UFR on
liability valuation.

= Regulatory treatment: Many solvency regulations implicitly reinforce treating local government bonds as risk
free by requiring no capital against sovereign default risks. This creates a disconnect between economic
reality and regulatory treatment.

= |IFRS 17 compliance: IFRS 17 requires the discount rate to be free of non-negligible credit risk. However,
based on historical default frequencies and implied probabilities from credit default swap (CDS) spreads,
many emerging market government bonds clearly contain non-negligible credit risk. This means yield curves
constructed from unadjusted government bond yields implicitly include credit risk that some might argue
should be removed.

In practice, most markets continue to treat local government bonds as risk free for IFRS reporting regardless of
credit rating. This pragmatic approach recognizes that pure risk-free rates may not be meaningful in markets
where all participants share sovereign exposure. However, insurers should understand and communicate this
assumption’s implications for liability valuation and risk management.

The issue is explored in depth for South Africa in ‘Do South African government bonds have only negligible credit
risk?’ 1 but similar considerations apply across many emerging markets.

Special product considerations

INFLATION-LINKED AND WITH-PROFITS ANNUITIES

While this framework focuses on conventional fixed annuities, inflation-linked products create additional
challenges. In a world of uncertain and sometimes high inflation, providing an inflation-protected income may
often most directly meet customer needs.

This introduces another ALM challenge: finding inflation-linked instruments with sufficient term, spread of terms,
liquidity and attractive yields. Despite adding significant price volatility and interest rate risk, some insurers do
look to other real assets such as property or even equities to supplement the availability of inflation-linked bonds.

1. Kirk, D. (October 8, 2024). Do South African government bonds have only negligible credit risk? [Milliman white paper].
Retrieved March 17, 2025, from https://za.milliman.com/en-GB/insight/do-south-african-government-bonds-have-only-negligible-credit-risk.
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With-profits arrangements can provide flexibility through risk-sharing mechanisms, allowing investment in long-
term real assets (equities and properties) without increasing the risk to insurers to unacceptable levels or
requiring enormous amounts of capital (with a consequent impact on price to consumers). Trust in investment
processes and governance needs to be earned by insurers — and some of this has been eroded in some markets
through insurers defaulting to minimum guaranteed returns without the expected bonuses ever emerging.

TERM CERTAIN ANNUITIES AND FIXED-TERM INVESTMENT BONDS

Term certain annuities and fixed-term investment bonds (also called guaranteed investment bonds or fixed
endowments in some markets) also require careful ALM. Although the shorter terms make hedging easier and
less rebalancing is required due to the absence of mortality risk, competitive pressures in this market create their
own challenges.

These products often face direct competition from non-insurance providers, some operating without the capital
and governance requirements of regulated insurers. This competitive pressure can lead to a search for yield
through two common but risky approaches:

= Extending duration beyond liability matching to capture term premium

= Accepting lower credit quality to capture additional spread

While both approaches can boost yields, they require careful risk management. The risks can quickly become
systematic, particularly in stress scenarios where credit spreads widen just as interest rates move adversely. The
same ALM maturity framework and sophistication levels discussed above remain relevant, with particular emphasis
on credit and liquidity risk monitoring.CM programs for SCD hold the potential to significantly improve patient
outcomes and may even drive cost savings by reducing avoidable acute care utilization. However, their success
depends on thoughtful design, effective management, and a person-centered approach. Medicaid managed care
plans should invest in both quantitative analysis to measure the impact of their existing CM programs and qualitative
reviews to ensure these programs deliver high-quality results while staying true to their intended design. For
beneficiaries with SCD, targeted CM can play a vital role in connecting individuals with providers who have the
expertise necessary to address the complexities of SCD, foster better health outcomes, and enhance quality of life.

Conclusion

ALM represents a journey of increasing sophistication, from basic duration matching through to integrated risk
and capital management frameworks. This progression isn’t just about mathematical complexity; it reflects
deeper understanding of risks, more robust processes and better integration between pricing, investment and risk
management.

The challenges vary by market context. Developed markets with deep government bond markets face different
challenges than emerging markets where sovereign credit risk can’t be ignored and long-dated instruments are
scarce. But in all markets, effective ALM requires balancing multiple objectives: matching liability cash flows,
managing duration and convexity risk, capturing adequate yield through credit exposure and maintaining
sufficient liquidity.

As insurers progress in ALM maturity, they gain better tools for pricing, more precise risk measurement, and
clearer understanding of capital needs. However, this sophistication brings its own challenges: Operational
complexity increases, model risk becomes significant and liquidity risk can emerge from complex hedging
strategies. Given these challenges and the fundamental importance of ALM to insurer solvency, it's not surprising
that regulators focus intensely on ALM frameworks and governance.

The key is finding the right level of sophistication for each insurer’s circumstances, matching their ALM approach
to their size, risk appetite, available resources and market context. While basic techniques provide a starting
point, advancing along this maturity spectrum allows insurers to better serve customers through more competitive
pricing while maintaining robust risk management.
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