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A framework for comparing mortgage credit risk and loss transmission in
markets around the world

Andrew Netter, Principal and Financial Consultant

Residential mortgage credit risk is increasingly global. Reinsurance, structured credit/credit risk transfer (CRT),
and multinational financial institutions now connect housing finance systems that were once assessed largely within
national boundaries.

For risk-takers, the practical challenge is comparability: familiar labels—default, loss, recovery, credit enhancement/
mortgage insurance—often describe materially different mechanisms across jurisdictions, with direct implications for
loss timing, tail outcomes, and capital efficiency.

This paper introduces a concept-level framework—organized around five dimensions from borrower creditworthiness

through loss allocation—for comparing how mortgage credit losses emerge and are transmitted across markets.

For reinsurers and structured credit investors, this framework provides a scalable approach to evaluate
global mortgage credit risk with a clear, consistent lens. In future papers within this series, Milliman will
provide more details on specific markets and case studies

Introduction: Why cross-border mortgage credit risk now?

Residential mortgages represent one of the largest
consumer credit exposures globally. The distribution of
that risk extends beyond domestic lenders as global
reinsurers, structured credit investors, and multinational
financial institutions participate through reinsurance,
insurance-linked structures, securitization, and capital
relief transactions/CRT.

Over the past decade, global reinsurance capacity,
securitization, and bank capital optimization activity have
expanded the set of institutions that bear residential
mortgage exposure beyond the originating jurisdiction.
Risk holders bear mortgage exposures through
mortgage insurance (M) and reinsurance,

CRT, structured credit, synthetic risk transfer (SRT),
or other counterparty and capital markets transactions.
For global reinsurers and structured credit investors,
this has elevated a practical need: a consistent way to
evaluate and compare mortgage credit risk across
markets without relying on shorthand heuristics that
can mislead.
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Expansion of SRTs

Banks across the globe use SRT vehicles to
mitigate credit losses, reduce regulatory capital, and
produce a higher return on capital. Over the past
decade, implementation of SRTs in banks’ risk
management and capital strategies has expanded.
In a 2025 working paper, “Recycling risk: Synthetic
risk transfers,” the IMF notes that over $1 trillion in
assets have been synthetically securitized globally
since 2016." While mortgage assets represent only
a portion of this volume, the growth in market size is
driving risk-takers to build more robust and scalable
risk management systems to manage accumulating
SRT exposure.

1. Cortes, F., Gonzalo Dionis, G.F., Li, Y., Ramirez, S., & Zhang, X.
(October 3, 2025). "Recycling risk: Synthetic risk transfers"

(working paper). International Monetary Fund. Accessed March 29,
2026, from https://doi.org/10.5089/9798229027748.001.
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The proliferation of SRT—and the largely bespoke nature of these transactions—creates a practical challenge when
underwriting and surveilling risk over time, both in terms of risk transmission structure and dissimilarities in underlying
collateral. Creating a consistent lens through which to evaluate credit opportunities across the globe, assessing risk
and return in a comparable framework, is the core challenge this paper addresses.

While comparability is straightforward thematically, it is difficult to implement analytically. Mortgage performance is
shaped by familiar economic drivers—unemployment rates, interest rates, and house prices—but the pathway from
stress to realized loss is heavily mediated by local regulations and mortgage market features. Definitions of
delinquency and default, borrower protections and enforcement timelines, recourse regimes, product features such
as rate resets and amortization, servicing incentives and workout norms, and the nature and speed of policy
interventions can all change loss timing and tail behavior. Two markets can experience similar macro stress and
show similar signs of borrower distress, yet diverge meaningfully in ultimate losses and who absorbs them.

This paper provides a concept-level framework for comparing how mortgage credit losses emerge and are
transmitted across jurisdictions. The objective is to offer a disciplined, repeatable approach—drawing on Milliman’s
decades of experience in mortgage credit analytics—that helps global risk holders avoid false equivalence and
improve cross-border diligence.

What this paper does:
= Provides a consistent framework to compare mortgage loss transmission across jurisdictions
= Highlights where core credit drivers are shared and where local features require translation

=  Offers practical diligence questions for global reinsurers and investors

What this paper does not do:
= Rank markets or present new empirical loss estimates
=  Provide transaction-specific pricing, structuring, or investment advice

= Replace jurisdiction-specific legal, servicing, and data diligence

Outline
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Conclusion

A practical framework for comparing mortgage loss transmission

Cross-border mortgage risk assessment is most reliable when it starts with a consistent view of loss transmission:
how credit stress becomes delinquency, how delinquency becomes defaults (i.e., credit event), how default is
resolved through liquidation or workout, how losses are recognized, and how those losses are allocated across
stakeholders. In practice, differences across jurisdictions often arise less from the presence of a given concept
(e.g., “recourse”) than from how that concept interacts with timelines, borrower behavior, servicing incentives,
and policy response.
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FIGURE 1: LOSS TRANSMISSION PATHWAY
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We organize cross-market comparison around five dimensions that consistently drive and shape this pathway.

1.

Borrower creditworthiness: Impacts - Stress and delinquency

This dimension captures the starting point of credit quality and borrower sensitivity to stress. Key
considerations include leverage (e.g., loan to value [LTV]), affordability (e.g., debt to income [DTI]), credit
history (e.g., FICO credit score), documentation requirements, underwriting constraints, and the prevalence
of layered risk. Underwriting comparability requires translation; similar headline LTVs can imply different risk
if valuation practices, amortization profiles, or borrower cash-flow buffers differ.

Milliman’s U.S. mortgage credit analytics—including the Milliman Mortgage Default Index (MMDI),

which tracks changes in the credit risk profile of newly originated loans—provide a foundation for
calibrating these comparisons.

Milliman’s mortgage credit risk lens

Milliman has supported mortgage credit risk analytics, modeling, and consulting for more than 30 years, with
experience spanning mortgage insurance, reinsurance, securitization/CRT, and whole-loan risk management.
Many of today’s best practices in mortgage credit modeling were forged in the U.S. market, where long
performance histories, standardized reporting, and multiple credit cycles enabled disciplined separation of
default frequency or probability of default (PD) from loss severity or loss given default (LGD), and careful
mapping from delinquency states to credit events (loss recognition triggers).

A key foundation of this work is Milliman’s U.S. mortgage credit analytics, including the Milliman Mortgage
Default Index (MMDI), which has helped market participants track changes in the credit risk profile of newly
originated loans over time. The same lessons learned inform the approach we use for non-U.S. markets.

Global thematic drivers of mortgage credit risk (portable across jurisdictions)

Borrower creditworthiness: leverage and affordability, credit history, employment/income stability,
and borrower buffers

Macroeconomic and house price environment: unemployment/income shocks, interest rate regime,
house price dynamics/volatility, and market liquidity affecting recoveries

Underwriting and loan/product design: documentation and underwriting standards, rate type/reset
exposure, amortization structure, and refinance dependence and borrower options

These three drivers provide a consistent mechanism for modeling mortgage performance across borders,
while allowing local calibration for economics, legal frameworks, servicing practices, policy response,
and loss allocation structures.
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2. Macroeconomic and house price environment: Impacts - Stress, delinquency, and loss/recovery

While borrower creditworthiness identifies those most likely to experience idiosyncratic default, broader
macroeconomic trends drive systemic credit performance. Rising house prices incentivize borrowers to
maintain payments and can allow for a non-default resolution via property sale. Low unemployment supports
borrower incomes. When the economy experiences a downturn—falling house prices and rising
unemployment—these headwinds can produce systemic default risk and broad losses, as exhibited

during the 2007 global financial crisis.

Beyond borrower stress, loss severity is driven by collateral outcomes. Markets differ in valuation
conventions, liquidity and time to sale, supply constraints, and house price volatility. These features
influence not only expected loss severity but also the distribution of tail outcomes under stress—particularly
when combined with product features that affect amortization and borrower equity accumulation.

3. Underwriting and loan/product design: Impacts - Stress and delinquency

Product design shapes how macro stress transmits into borrower payment shock and default propensity.
Rate type (fixed vs. variable), reset frequency, amortization structure (including interest-only periods),
prepayment features, and borrower options can materially change both the timing and magnitude of distress.

For cross-border analysis, product design is often the fastest route to identifying hidden noncomparability,
particularly due to the unique 30-year fixed-rate fully amortizing standard in the U.S. market. The varied loan
products across the world change both the onset and persistence of borrower distress; payment shock
channels, refinance capacity, and equity trajectories can differ fundamentally across markets.

The Canadian mortgage market provides an example, as many borrowers face periodic refinance risk that is
largely absent in the U.S. 30-year fixed-rate standard. In Canada, it is common for mortgages to have a long
amortization period (e.g., 25-30 years) but a shorter contractual term (often around five years), after which
the borrower must renew/refinance at prevailing rates (subject to lender approval and current underwriting
standards). When interest rates rise, this structure can transmit macro stress into borrower performance
through multiple channels: (i) payment shock at renewal for borrowers who re-amortize at higher rates,

(ii) affordability stress for borrowers who extend amortization or shift to higher required payments to stay on
schedule, and (iii) refinance capacity constraints if income has weakened or property values have declined,
limiting the borrower’s ability to qualify or shop lenders.

Two markets experiencing the same rate shock may show different delinquency dynamics; in a
renewal-based system, distress can manifest around renewal windows and be driven by re-qualification
and refinancing—changing both the timing of delinquencies and the tail behavior under sustained
high-rate environments.

4. Legal and policy difference: Impacts - Default designation, workout/liquidation, loss/recovery

Legal regimes affect incentives and timelines, not just outcomes. Recourse, foreclosure, or repossession
processes; bankruptcy/insolvency treatment; and the variability of enforcement timelines and costs influence
cure behavior, strategic default incentives, and loss recognition lags. Recourse, in particular, is often
misinterpreted as binary protection; in practice, its impact depends on enforceability, borrower balance
sheet, and operational willingness to pursue deficiency claims.

Servicing practices and policy interventions can reshape the pathway from delinquency to default. Workout
tools, forbearance norms, modification practices, and the speed and design of government interventions
influence cure rates, liquidation timing, and the distribution of losses across periods. For risk holders, this
dimension is critical, because it can create meaningful differences between “expected/modeled loss” and
“recognized loss,” especially in stressed environments.

The French mortgage guaranty model provides an example of how legal and policy regimes shape loss
recognition. In France, many loans are supported by a guaranty provider (e.g., a mutual or guaranty
institution), the lender can receive an accelerated claim payment, reducing the lender’s loss timing
uncertainty and stabilizing liquidity. However, the guarantor then assumes responsibility for pursuing
recoveries through the French enforcement and insolvency process, where workout, judicial timelines,
and asset liquidation can extend for several years. Even in cases where the ultimate economic loss is
similar to other jurisdictions, the timing and location of loss recognition differs.

Mortgage credit risk across borders 4

April 2026



MILLIMAN M-PIRE MORTGAGE SOLUTIONS

5. Loss allocation/credit enhancement: Impacts - Loss allocation

—  Markets differ in who ultimately absorbs losses and in what order. Lender retention, mortgage insurance and
reinsurance, government guarantees, securitization structures, and CRT mechanisms create different loss
waterfalls. Cross-border comparability requires explicit mapping of triggers and attachment points—
particularly where insurance claims, guarantee calls, or tranche write-downs are driven by jurisdiction-
specific definitions of default, loss, or cure. Milliman’s Mortgage Platform for Investments and Reinsurance
(M-PIRe) platform supports this mapping by translating granular collateral characteristics into decision-ready
risk metrics across structures and jurisdictions.

Taken together, these five dimensions provide a repeatable way to compare jurisdictions without forcing equivalence.
The framework is concept level: It is designed to structure diligence, align stakeholders on definitions, and identify
where local calibration is required before risk is priced or transferred.

The general framework is outlined in the following steps:

1. Calculate baseline PD and LGD rates from historical data, taking into consideration segmentation
by key borrower credit attributes.
Identify and incorporate economic factors that influence the PD and LGD.

Account for unique amortization features of the jurisdiction that impact borrower performance and
loan cash flows.

Incorporate credit event and loss recovery assumptions for the jurisdiction.

Allocate cash flows (and losses) according to the transaction structure.

The U.S. as a reference system

The U.S. offers a standardized and observable architecture for mortgage credit risk—particularly in the segments
most relevant to institutional risk transfer. Standardized underwriting and reporting conventions, deep historical
performance data, and consistent deal structures make it easier to analyze, price, and monitor transaction cash flows.
The scale of the market and breadth of issuance across securitization and CRT structures provide frequent pricing
signals that help risk holders quantify and track credit risk. Milliman’s U.S. experience—built over more than 30 years,
spanning mortgage insurance, reinsurance, securitization/CRT, and whole-loan risk management—provides the
empirical foundation from which we extend this framework internationally.

Several features make the U.S. system especially useful as a reference point for cross-border comparison.

First, credit risk allocation is explicit: Private mortgage insurance, government-sponsored enterprise (GSE)
frameworks, and CRT structures create identifiable loss-bearing layers and contractual triggers.

Second, the servicing ecosystem and workout tool kit are well developed, making the interaction between borrower
distress, cure behavior, and liquidation outcomes more certain.

Third, while legal frameworks vary by state, the market has established patterns in how enforcement and borrower
protections influence timelines and realized severities.
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FIGURE 2: “WHO TAKES THE LOSS?”—BORROWER/LENDER/MI/GUARANTOR/CRT INVESTOR (STYLIZED)

Risk 5134 Net

Borrower  $50,000 $0  $50,000

$500,000 Propert Mi $135,000 $45,000 $90,000
GSE $315,000 $15,000 $300,000

Total $500,000 $60,000 $440,000
$50,000 Down Pay ment

$135,000 Primary Mortgage

Insurer Coverage CRT/SRT

$315,000 Guarantor Exposure CRT/SRT

(GSEs: Fannie Mae / Freddie Mac)

ol

* Assuming approx. 5% XOL and 30% QS

The hypothetical example in Figure 2 shown demonstrates how the default risk on a $450,000 mortgage on a
$500,000 house can be allocated across the borrower, MI, GSE, and CRT/SRT reinsurer or investor. For the single
$500,000 property, four different parties (including the borrower) share the risk, each with >=$60,000 of exposure.
This underscores the importance of not only modeling the underlying economic stress/borrower event, but also the
risk transfer mechanics downstream.

While the U.S. is the largest mortgage risk transfer market, the U.S. reference is not a gold standard, nor is it directly
portable to other jurisdictions. The U.S. market’s institutional design—including the role of the GSEs and the
prevalence of standardized credit enhancement—differs from many jurisdictions where banks retain more risk,
mortgage insurance operates differently, or policy responses follow distinct playbooks. The intent of the reference
system is practical: to anchor a common vocabulary and consistent loss pathway that can then be translated,

rather than assumed, in other markets.
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FIGURE 3: HOW EACH FRAMEWORK DIMENSION CAN SHIFT ACROSS MARKETS.

FRAMEWORK

DIMENSION TYPICAL U.S. REFERENCE HOW IT CAN DIFFER KEY QUESTION TO ADDRESS

Borrower Standardized credit scores Varying credit metrics, valuation norms, Are headline credit metrics

Creditworthiness (e.g., FICO), LTV/DTI conventions, and affordability definitions truly comparable across
layered risk metrics origination standards

Macro and House Deep HPI history, granular regional Shorter histories, different index methods, Can stress scenarios be

Price Environment data, observable volatility varying supply dynamics calibrated with available local

data?

Product Design Predominantly 30-year fixed rate, Variable rates, Interest-Only [IO] periods, Is there payment shock
standardized amortization different reset frequencies, borrower options possible? How does equity build

differ?

Legal and Policy State-level variation but established  Full recourse vs. non-recourse, Does recourse provide real
enforcement patterns; known different enforcement timelines, protection, or just theoretical
workout playbooks varied intervention norms recovery?

Loss Allocation Explicit MI, GSE frameworks, CRT Bank retention, differently structured Does the same “insurance” or
with defined attachment points guarantees, bespoke SRT triggers “guarantee” label map to the

same loss position?

Providing a real-world example for the framework outlined in Figure 3, Milliman models all components how losses
are transmitted and allocated for U.S. markets.

Milliman M-PIRe

Milliman’s M-PIRe is a comprehensive risk evaluation system built to analyze and support mortgage
CRT transactions.

While M-PIRe supports the modeling of global transactions, Milliman’s U.S. loan-level performance model
leveraged millions of historical loan observations to model borrower behavior, credit performance, and loss
dynamics across varying economic and housing-market conditions. Drawing on Milliman’s deep experience
in U.S. mortgage markets, the platform integrates loan-level analytics with robust scenario and stress-testing
capabilities to evaluate expected losses and tail risk.

M-PIRe is designed to help market participants price, structure, and compare CRT exposures with consistent,
transparent assumptions. It supports valuation and securitization workflows by translating granular collateral
characteristics into decision-ready risk metrics. The result is a unified framework that helps investors,
reinsurers, and other stakeholders assess and manage global mortgage credit risk with greater confidence.

Cross-market synthesis: What changes, what doesn’t

Cross-market mortgage risk comparison is most effective when it distinguishes between the core economic drivers
that tend to travel across borders and the institutional features that change how those drivers translate into realized
loss. Four themes consistently explain why superficially similar portfolios can produce different loss timing and tail
outcomes, as well as different loss allocation.

Recourse and enforcement shape incentives and timing—but do not eliminate loss.

Recourse (i.e., the right of the lender to seize personal assets in addition to the home collateralizing the mortgage in
the event of default) is frequently discussed as a meaningful driver of differences across jurisdictions—and is often
treated as a simple risk reducer. In practice, its impact depends on enforceability, borrower balance sheet capacity,
and the operational realities of pursuing deficiency claims. Enforcement timelines and costs also matter; longer
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timelines can increase cure opportunities and delay loss recognition, but they can also increase carrying costs and
create different tail dynamics. Recourse and enforcement should be evaluated as components of the loss
transmission pathway, not as standalone protections.

Housing supply elasticity reshapes house price volatility and loss severity.

The U.S. housing market is shaped by a large, mobile population and a comparatively elastic ability to add supply,

so regional cycles often reflect migration patterns and local construction responses. In many other countries, land-use
constraints and slower new-build capacity make supply less responsive, which can support different baseline price
behavior and cause downturns to manifest differently (e.g., sharper price moves, longer adjustment periods, different
liquidity/transaction dynamics). For cross-market risk comparison, the key is how supply responsiveness and turnover
affect collateral volatility, time to sale, and loss severity under stress.

Product design determines how stress is transmitted to borrowers.

Rate structure and amortization profiles materially influence payment shock and refinance capacity. Markets with
greater exposure to variable rates or frequent resets may transmit rate volatility more quickly into delinquency, while
different amortization norms produce different equity trajectories under stress. Product design is often the fastest
route to hidden noncomparability because it changes both the onset and persistence of borrower distress.

Servicing and policy response reshape cure/default pathways and recognition lags.

Workout norms and intervention mechanisms can change outcomes even when underlying credit stress is similar.
Forbearance, modification programs, and borrower protections can increase cures and reduce forced sales, but they
can also shift the timing of defaults and losses. For reinsurers and CRT investors, these dynamics are central,
because they influence not only ultimate loss but also when triggers are hit and when claims or write-downs occur

Implications for global reinsurers and structured credit risk-takers
1. Due diligence questions that travel across borders

A scalable cross-border approach starts with questions that remain stable across jurisdictions,
even when the answers vary.

= Definitions and triggers: What constitutes arrears, default, claim eligibility, or write-down?
How are cures treated?

= Enforcement mechanics: What are typical and tail timelines? How variable are they by region, court,
or borrower type? What costs drive outcomes?

= Data sufficiency: How deep are the vintages through stress? Is segmentation consistent over time?
Are definitions stable across reporting regimes?

= Policy response: What interventions have occurred historically, and what is the likely playbook under
future stress? How quickly can measures be implemented?

= Product exposure: Where is payment shock concentrated (rate resets, 10 periods, refinance dependence)?
What borrower options change behavior under stress?

= Counterparty and servicing incentives: Who controls workouts and liquidation decisions? How are servicers
incentivized and governed?

2. Avoiding false comparability: Same label # same risk

Cross-border portfolios often fail in the gaps between language and mechanism. “Default” may be a legal status in

one market and a servicing classification in another. “Recourse” may exist in statute but be rarely pursued in practice.
“Mortgage insurance” may operate as a first-loss layer with clear triggers in one system and as a differently structured
guarantee in another. Comparability requires translation of triggers, timelines, and loss allocation—not just alignment
of terminology. This can be further complicated via contracts written in the local jurisdiction’s language. It is important
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to do due diligence to understand all aspects of the exposure.
3. Building a scalable cross-border view

A repeatable approach pairs a consistent framework for loss transmission with jurisdiction-specific calibration and
governance that keeps definitions and assumptions stable across deals. For many organizations, the limiting factor
is not only access to data, but also the ability to understand accurate concept translation across markets and
structures—particularly as products evolve and policy regimes change.

Milliman’s M-PIRe platform and broader mortgage credit analytics capability are designed and enhanced to support
exactly this workflow: translating the framework presented here into quantified, deal-ready risk assessment across
jurisdictions and structures.

Conclusion

Mortgage credit risk is increasingly held and transferred globally, increasing the need for cross-border comparability.
The core challenge is not a lack of familiar concepts, but differences in how mortgages are underwritten and serviced,
and how losses are transmitted—through legal regimes, product design, servicing norms, and policy response.

The five-dimension framework presented in this paper—spanning borrower creditworthiness, macroeconomic
environment, product design, legal and policy differences, and loss allocation—provides a disciplined, repeatable
structure for cross-border mortgage credit risk assessment. The U.S. provides a useful reference system, but credible
comparison requires explicit translation of definitions, triggers, and timelines in each market.

For global reinsurers and structured credit investors, the most common avoidable error is false equivalence—treating
similar labels as similar risk without mapping the underlying pathway and loss waterfall. The most scalable approach
pairs this framework with local calibration and strong governance, enabling consistent decisions across jurisdictions
and structures.

This paper is the first in a series of Milliman publications on global mortgage credit risk. Future installments
will apply this framework to specific markets and transaction structures, providing the jurisdiction-level
detail needed to move from concept to calibration.

Milliman works with insurers, reinsurers, investors, and financial institutions on mortgage-related risk transfer and
cross-border credit risk assessment. For readers evaluating international mortgage exposure or structuring CRT
and reinsurance solutions, we welcome a conversation on how this framework can be applied to specific portfolios
and transactions.
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