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Executive summary 
Milliman calculated the historical benefit of private mortgage insurance (MI) to Fannie Mae and Freddie Mac, 
collectively the government sponsored enterprises (GSEs). This benefit is measured as the reduction in realized 
credit losses for owner-occupied, first-lien single-family mortgages, using combined Fannie Mae and Freddie Mac 
single-family loan performance data covering over 90 million loans originated from 2000 through 2025. Milliman 
calculated unpaid principal balance (UPB) weighted credit event rates and gross and net loss outcomes across 
original loan-to-value (LTV) cohorts and across MI coverage levels within the high-LTV population (LTV greater than 
80%). Gross loss refers to realized credit losses before claims payments from MI, and net loss refers to realized 
credit losses after recognizing claims payments from MI. 

This independent Milliman analysis and report was commissioned by U.S. Mortgage Insurers (USMI). 

1. Realized credit losses increased with original LTV across the analyzed cohorts. Both credit event frequency 
and gross loss outcomes generally increase with original LTV. Crisis-vintage originations (2005–2009) credit event 
rates increased across LTV cohorts, from 0.3% in the ≤50% cohort to 10.8% in the >90%–100% cohort (see Table 2 
and Exhibit 10). The observed LTV-loss relationship is consistent across vintage windows, with magnitude differing 
between crisis and noncrisis periods. 

2. MI reduced net realized loss severity on insured high-LTV loans to below the gross loss severity observed 
in the 60%–80% LTV benchmark cohort. Across crisis vintages, gross loss severity on loans with original LTV 
above 80% was approximately equal to that of the 60%–80% cohort, while net loss severity—measured after MI 
claim recoveries—was lower. The higher net loss rate (net loss as a percentage of original UPB) on insured high-LTV 
cohorts is reflective of higher credit event frequency rather than loss severity, consistent with MI’s function as a loss-
given-default mitigant. The magnitudes are summarized in Table 1. 

3. Observed MI claim realization remained high during the crisis-vintage stress period, with paid claims of 
97% of contractual coverage. For credit-event loans with MI in the analysis dataset, paid MI claims represented 
97% of contractual coverage on crisis-vintage originations and 93% across all vintages combined. The unrealized 
portion of contractual coverage reflects a combination of MI cancellations prior to credit events or coverage denials. 
This data indicates that contractual coverage is translated into paid claims across the dataset and period analyzed. 

4. Net severity outcomes within the >80% LTV population decreased as the level of MI coverage increased. 
Cohorts with higher MI coverage percentages exhibited progressively lower net loss severity relative to the 60%–80% 
benchmark, while gross loss severity was approximately constant across coverage bands. The pattern across 
coverage bands corresponds to the structure of GSE MI coverage requirements, under which contractual coverage 
levels increase with original LTV. 

TABLE 1: HISTORICAL LOAN PERFORMANCE BY ORIGINAL LTV AND MI COVERAGE COHORT: CRISIS-VINTAGE ORIGINATIONS (2005–
2009) 

  Original LTV ratio by MI coverage 

Original LTV %… <50 50-60 60-80 80-100 

MI coverage %… No coverage 0-12 12-25 25-30 >30 

A. Credit event rate (% original UPB) 0.3% 1.0% 3.2% 6.6% 8.7% 11.1% 16.0% 
        
B. Gross loss severity (% credit event UPB) 40% 45% 52% 57% 56% 58% 61% 
C. Net loss severity (% credit event UPB) 40% 45% 52% 46% 33% 29% 28% 
D. Loss reduction due to MI 
= (1 - C / B) 0% 0% 0% 19% 41% 50% 54% 

        
E. Gross loss (% original UPB) = (A × B) 0.1% 0.4% 1.7% 3.7% 4.9% 6.4% 9.8% 
F. Net loss (% original UPB) = (A × C) 0.1% 0.4% 1.7% 3.0% 2.8% 3.2% 4.5% 

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 11. 
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Background 
Private mortgage insurance has been a long-standing feature of the U.S. mortgage finance system for high-LTV 
conventional lending. In exchange for a premium, the mortgage insurer reimburses the lender or investor for a 
contractually specified share of losses following a covered credit event, reducing realized loss severity on insured 
loans. 

Fannie Mae and Freddie Mac’s publicly available single-family loan performance datasets contain loan-level 
origination characteristics, MI coverage information, and realized loss outcomes spanning multiple credit cycles, 
including the 2005–2009 origination vintage that experienced the most severe modern mortgage credit stress. The 
datasets provide a transparent large-sample basis for measuring realized credit losses across original LTV cohorts 
and across MI coverage levels and align with the LTV bucket structure used in current discussions of standardized 
capital treatment for residential mortgages. 

Milliman analyzed the dataset to calculate the historical reduction in realized losses due to MI. The analysis 
summarizes results by origination years (a proxy for economic cycles), original LTV ratio, and MI coverage levels. 
Explanations of all terms used in the analysis are provided in Appendix A: Definitions. 

The analysis was commissioned by U.S. Mortgage Insurers (USMI) and conducted by Milliman as an independent 
empirical study. The report does not estimate regulatory capital, recommend a calibration approach, or evaluate any 
specific framework design. 

Data and methodology 
ANALYSIS DATASET 
Milliman analyzed the combined Fannie Mae and Freddie Mac single-family loan performance datasets, restricted to 
owner-occupied, first-lien, single-family mortgages with complete available performance history through the data 
extract date. Loans modified under the Home Affordable Refinance Program (HARP) are excluded. After filtering, the 
analysis dataset comprises over 90 million originations and $20.3 trillion in original UPB. Complete filter detail and 
resulting record counts at each step are provided in Appendix B: Filters and analysis dataset construction. 

The dataset reflects the GSE-eligible fixed-rate conventional mortgage population only and does not include 
adjustable rate mortgages (ARMs), FHA, VA, USDA, or nonagency loans. Findings in this report are accordingly 
limited to the historical performance of the GSE-eligible population. 

The GSEs produced the single-family loan performance datasets to reflect loans consistent with their current 
acquisition standards. Loan products that are no longer eligible for GSE acquisition—including interest-only 
mortgages, negative-amortization mortgages, and loans originated with reduced documentation—are not included in 
the released datasets. This filtering aligns the analysis population with the GSE underwriting box that applies to 
current originations. While this is not perfectly aligned to bank-held mortgage originations, the historical performance 
results presented in this report provide a relevant reference point for evaluating performance of loans under current 
market underwriting practices, including the Qualified Mortgage rule and related industry risk controls. As a result, 
some loan types that were associated with elevated credit losses and MI claim activity in the 2005–2009 crisis 
vintage are not included in the analysis dataset. 

COHORT STRUCTURE 
Milliman grouped loans into cohorts defined by original LTV and origination vintage. The primary LTV cohort structure 
aligns with the bucket framework used in current standardized capital discussions: ≤50%, >50%–60%, >60%–80%, 
>80%–90%, and >90%–100%. Loans with original LTV above 100% are not analyzed, reflecting that such loans are 
not eligible for MI coverage in current market practice. A secondary cohort structure used in the coverage-gradient 
analysis (see the MI coverage percentage section below) preserves the first three buckets and subdivides the >80%–
100% LTV population by MI coverage percentage band: 0%–12%, >12%–25%, >25%–30%, and >30%. 

Origination vintages are grouped into three windows to permit comparison across distinct credit and housing market 
environments: precrisis (2000–2004), crisis (2005–2009), and postcrisis (2010–2025). 
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This report presents results for all vintages combined and the crisis vintages, which together demonstrate the findings 
most directly. Precrisis, postcrisis results, and expanded cohort views are available in stand-alone exhibits 
accompanying this report. Descriptions of all exhibits are outlined in Appendix C: Exhibits. 

METRICS 
Credit event is defined as a terminal loan outcome resulting in greater than $0 of gross loss on loan-level 
dispositions. Nonperforming loan sales are excluded from the credit event definition, given these dispositions 
generally do not reflect directly comparable MI claim payment observations in the public data. These events typically 
do not result in an MI claim payment because a third party is buying the loans. Gross loss is measured before MI 
claim recoveries; net loss is measured after MI claim recoveries. Milliman calculated all performance metrics on a 
UPB-weighted basis: severity metrics (gross loss severity, net loss severity) relative to UPB at credit event, and rate 
metrics (credit event rate, gross loss rate, net loss rate) relative to original UPB. Calculation methodologies are 
documented in Appendix D: Calculation methodology. 

Credit events and loss severity 
Milliman segmented the analysis dataset into cohorts defined by original LTV and origination vintage and calculated 
UPB-weighted credit event rates, gross and net loss severities, and gross and net loss rates for each cohort. The 
60%–80% LTV cohort was used as the benchmark for relative comparisons; under standard GSE underwriting, this 
LTV range does not require MI and is therefore the highest-LTV cohort in the data without MI in the analysis dataset. 

The analysis quantifies (i) the historical relationship between original LTV and realized credit losses across the full 
LTV range and (ii) the impact of MI claim recoveries on net loss outcomes within the high-LTV cohorts where MI is 
present. 

Table 2 presents the absolute results for crisis-vintage originations (2005–2009). Table 3 presents the same results 
expressed relative to the 60%–80% LTV cohort. 

TABLE 2: HISTORICAL LOAN PERFORMANCE BY ORIGINAL LTV COHORT: CRISIS VINTAGE (2005–2009) 

  
Original LTV %… <50 50-60 60-80 80-90 90-100 

        
A. Credit event rate (% original UPB) 0.30% 0.98% 3.19% 8.15% 10.84% 
      
B. Gross loss severity (% credit event UPB) 40% 45% 52% 57% 57% 
C. Net loss severity (% credit event UPB) 40% 45% 52% 37% 29% 
D. Loss reduction due to MI 
= (1 - C / B) 0% 0% 0% 35% 50% 

      
E. Gross loss (% original UPB) = (A × B) 0.1% 0.4% 1.7% 4.6% 6.2% 
F. Net loss (% original UPB) = (A × C) 0.1% 0.4% 1.7% 3.0% 3.1% 

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 10. 

TABLE 3: HISTORICAL LOAN PERFORMANCE BY ORIGINAL LTV COHORT, RELATIVE TO 60-80 COHORT: CRISIS VINTAGE (2005–2009) 

  
Original LTV %… <50 50-60 60-80 80-90 90-100 

        
Credit event rate (% UPB)   0.09    0.31    1.00    2.55    3.40  
      
Gross loss severity (% credit event UPB)   0.77    0.86    1.00    1.09    1.10  
Net loss severity (% credit event UPB)   0.77    0.86    1.00    0.71    0.55  
      
Gross loss (% UPB)   0.07    0.27    1.00    2.79    3.73  
Net loss (% UPB)   0.07    0.27    1.00    1.81    1.86  

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 14. 
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Milliman’s analysis produced the following findings: 

1. Realized credit losses scale with original LTV across the analyzed cohorts. Crisis-vintage credit event rates 
(% UPB) increased monotonically across LTV cohorts, from 0.3% in the ≤50% cohort to 8.1% in the >80%–
90% cohort and 10.8% in the >90%–100% cohort. Gross loss rates (% original UPB) followed the same 
monotonic pattern, ranging from 0.1% to 6.2% across the same cohorts. The observed LTV-loss relationship 
is consistent across vintage windows; magnitudes differ materially between crisis and noncrisis periods, but 
the directional pattern is preserved. 

2. Gross loss severity is largely consistent across LTV cohorts. Crisis-vintage gross loss severity ranged from 
52% in the 60%–80% cohort to 57% in the >90%–100% cohort, a relativity of 1.10x. Across the three 
cohorts at or above 60% LTV, gross severity varied within a narrow band. The increase in gross loss rates 
with LTV (identified in Finding 1 above) is therefore primarily a function of credit event frequency rather than 
severity. 

3. Net loss severity on insured high-LTV cohorts is below the gross severity of the 60%–80% benchmark. 
Crisis-vintage net loss severity was 37% in the >80%–90% cohort and 29% in the >90%–100% cohort, 
compared to 52% gross severity in the 60%–80% benchmark. On a relativity basis, net severity in the two 
insured cohorts was 0.71x and 0.55x of the benchmark, respectively. 

4. Net loss rates on insured high-LTV cohorts remain above the 60%–80% benchmark, driven by higher credit 
event frequency. Crisis-vintage net loss rates were 1.81x for the >80%–90% cohort and 1.86x for the >90%–
100% cohort relative to the 60%–80% benchmark. The corresponding credit event rate relativities were 
2.55x and 3.40x. Net loss rate relativity is the product of credit event rate relativity and net loss severity 
relativity; the remaining elevation in net loss rates reflects higher credit event frequency rather than higher 
net severity relative to the 60%–80% benchmark. 

The pattern of Findings 2 through 4 is consistent with the primary function of MI as a loss-given-default mitigant: MI 
reimburses a contractually defined share of loss following a credit event and reduces realized severity. Mortgages 
with less equity still exhibit a higher default frequency. 

The corresponding results across all vintages combined (2000–2025) are less monotonic across LTV cohorts than 
the crisis-vintage results, particularly for the >90%–100% cohort. Postcrisis originations represent the substantial 
majority of the >90%–100% cohort by UPB in the all-vintages population, and postcrisis loans were originated under 
tightened underwriting standards into a generally favorable home price environment, producing materially lower 
realized losses than crisis-vintage loans. The all-vintages view therefore blends two structurally different credit 
environments within the same cohort. Crisis-vintage results reflect the period of greatest observed stress in the 
dataset and may be informative for evaluating loss behavior under severe conditions. Precrisis and postcrisis 
primary-cohort performance and relativity results are presented in Exhibits 24, 26, 28, and 30; additional pre- and 
postcrisis coverage band and supporting views are provided in Exhibits 20–35. 

MI claim payment realization rates 
To measure the rate at which contractual MI coverage is realized as an MI claim, Milliman calculated paid MI claim 
amounts as a percentage of contractual MI coverage on a UPB-weighted basis. Two realization measures were 
calculated: 

1. MI claim realization on credit-event loans identified as ever having MI in the analysis dataset (credit 
events with MI ever): Paid MI claims divided by contractual MI coverage across all credit-event loans 
identified as having MI in the analysis dataset, including loans for which full contractual coverage may not 
have remained in force through the credit event. This measure captures the share of contractual coverage 
realized as paid claims, including any erosion from cancellations, denials, or coverage that did not result in a 
claim payment. 

2. MI claim realization on credit-event loans with MI and a paid MI claim (credit events with MI; with MI 
claim payment >0): Paid MI claims divided by contractual MI coverage across credit-event loans identified 



MILLIMAN REPORT 
 

Calculating the historical benefit  
of private mortgage insurance 4 May 2026 
   

as having MI conditional on those that resulted in a paid MI claim. This measure isolates how completely 
contractual coverage was paid on the loans for which MI claim payments were made. 

Table 4 presents both measures across all vintages and the crisis vintages by original LTV cohort and by MI 
coverage band within the >80%–100% LTV population. 

The first measure—realization on credit-event loans identified as having MI ever—is influenced by MI cancellation 
activity prior to the credit event. Under the federal Homeowners Protection Act of 1998 (HOPA), borrower-paid MI 
must terminate automatically when the loan reaches a 78% LTV threshold, and, separately, a borrower may also 
request cancellation when the loan reaches an 80% LTV threshold. As a result, some loans classified as having MI 
ever in the analysis data no longer carry MI coverage at the time of credit event, and contractual MI coverage in the 
denominator of this measure will not translate into a paid claim for these loans. This is an expected feature of MI 
rather than an indication of nonpayment, and it is one factor that explains the gap between paid claims and 
contractual coverage on the broader credit-event-with-MI population. 

A second element impacting the realization measures is the relationship between gross loss severity and the 
contractual MI coverage layer. MI reimburses the GSE for the realized loss on a covered claim up to the loan’s 
contractual coverage amount. When realized losses are small relative to the contractual coverage layer—as is 
generally the case in benign credit environments—paid MI claims may fall below the contractual coverage amount 
while still fully satisfying the GSE’s loss on the loan. A realization rate below 100% therefore does not, in itself, 
indicate that MI underperformed; in benign environments, it reflects that the realized loss did not require the full 
contractual coverage to be paid. This consideration is most relevant to the postcrisis vintage (2010–2025), which 
experienced low realized loss severities, and is discussed further below. 

TABLE 4: MI CLAIM REALIZATION 
  Original LTV ratio by MI coverage 

 LTV %…  80-100 
Cohort 

MI coverage %… 
All 

loans 0-12 12-25 25-30 >30 

All vintages MI claim (% MICov): All loans with MI 93% 86% 95% 91% 92% 
All vintages MI claim (% MICov): Loans with MI and MI claim 104% 116% 106% 100% 101% 
Crisis MI claim (% MICov): All loans with MI 97% 92% 98% 97% 94% 
Crisis MI claim (% MICov): Loans with MI and MI claim 104% 111% 105% 103% 102% 
Precrisis MI claim (% MICov): All loans with MI 91% 77% 93% 91% 92% 
Precrisis MI claim (% MICov): Loans with MI and MI claim 109% 141% 113% 103% 102% 
Postcrisis MI claim (% MICov): All loans with MI 70% 69% 68% 71% 71% 
Postcrisis MI claim (% MICov): Loans with MI and MI claim 85% 97% 85% 85% 81% 

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 13, 15, 29, and 31. 

Milliman’s analysis produced the following findings: 

1. MI claim realization on loans with MI coverage was 93% across all vintages and 97% across crisis vintage. 
On a UPB-weighted basis, paid MI claims represented the majority of contractual coverage, both in 
aggregate and within the high-LTV cohorts where MI is concentrated. Crisis-vintage realization was higher 
than all-vintages realization. 

2. The lower realization rate observed on precrisis vintage (91%) relative to crisis vintage (97%) reflects a 
higher share of precrisis credit events with MI ever but no paid claim, rather than weaker payment 
completeness on settled claims. Across the analysis dataset, 81% of precrisis credit events with MI resulted 
in a paid MI claim, compared to 92% in crisis vintage. Realization on the loans-with-paid-claim subset was 
109% in precrisis vintage and 104% in crisis vintage, indicating that paid amounts on settled claims 
modestly exceeded contractual coverage in both windows. 

3. MI claim realization on loans with MI and a paid MI claim was 104% across all vintages and 104% across 
crisis vintage. On the subset of insured credit events that resulted in a paid claim, paid amounts modestly 
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exceeded contractual coverage. The excess reflected reimbursable expenses paid in addition to the 
contractual coverage amount on covered claims. 

4. MI claim realization rates were stable across LTV cohorts and across MI coverage bands. Within the >80%–
100% LTV population in crisis vintage, realization on loans with MI coverage ranged from 92% to 98% 
across the four coverage bands. Realization rates remained high across coverage bands and did not show a 
clear pattern of deterioration with higher coverage levels. 

The crisis-vintage period (2005–2009) experienced the most severe modern mortgage credit stress and the highest 
concentration of MI claim activity in the dataset. Realization rates of 97% on a UPB-weighted basis indicate that a 
substantial majority of contractual MI coverage associated with credit-event loans identified as having MI translated 
into paid claims. The remaining 3% may reflect cancellations, denials, rescissions, and other factors not separately 
identified in the public data. 

The postcrisis vintage results illustrate the realization-vs-loss-size point introduced above. Postcrisis originations 
(2010–2025) experienced lower realized loss severities than crisis or precrisis vintages, supported by tightened 
underwriting standards and generally rising home prices over the period. In this lower loss environment, paid MI 
claims more frequently fell below the contractual coverage amount, because the realized loss on the loan was 
satisfied without requiring the full contractual coverage to be paid. The dataset includes loans for which MI claim 
payments reduced the GSEs’ net loss to $0 despite a positive gross loss. 

The postcrisis realization figures should therefore be read in conjunction with the lower gross loss environment of that 
era: When realized losses exceed the effective MI coverage layer, paid claims would be expected to approach 
contractual coverage, whereas in low-loss environments, paid claims may fall below the contractual maximum while 
still fully covering the loss actually incurred. 

MI coverage percentage 
Milliman applied a secondary cohort structure that preserves the ≤50%, >50%–60%, and >60%–80% LTV buckets 
and subdivides the >80%–100% LTV population by MI coverage percentage band: 0%–12%, >12%–25%, >25%–
30%, and >30%. Milliman calculated UPB-weighted credit event rates, gross and net loss severities, and gross and 
net loss rates for each cohort, with relativities anchored to the 60%–80% LTV benchmark, to measure the relationship 
between contractual MI coverage and realized net loss outcomes within the high-LTV population. 

The MI coverage bands selected correspond to the standard coverage levels required by the GSEs for high-LTV 
originations. Required coverage is not selected on a discretionary basis; it is determined by the loan’s original LTV 
and product type under the GSE Selling guides, with deeper coverage required at higher LTVs. Two coverage 
standards are commonly referenced: (i) charter-level coverage, the statutory minimum required by the Fannie Mae 
and Freddie Mac charters for loans above 80% LTV, and (ii) guide-level coverage, the deeper coverage typically 
required under the GSE Selling guides. The mapping from LTV to required coverage is reflected in the analysis 
dataset: The average original LTV within each MI coverage band increases with the coverage band, consistent with 
deeper coverage being required at higher LTVs (see Exhibits 5 and 7 for descriptive statistics by coverage band). 
The historical results presented in this section show lower net loss severity after MI recoveries in cohorts with higher 
coverage levels. 

Table 5 presents the absolute results for crisis-vintage originations. Table 6 presents the relativity view. 
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TABLE 5: HISTORICAL LOAN PERFORMANCE BY ORIGINAL LTV COHORT AND MI COVERAGE COHORT: CRISIS VINTAGE (2005–2009) 

  Original LTV ratio by MI coverage 

Original LTV %… <50 50-60 60-80 80-100 

MI coverage %… No coverage 0-12 12-25 25-30 >30 
A. Credit event rate (% original UPB) 0.3% 1.0% 3.2% 6.6% 8.7% 11.1% 16.0% 
        
B. Gross loss severity (% credit event UPB) 40% 45% 52% 57% 56% 58% 61% 
C. Net loss severity (% credit event UPB) 40% 45% 52% 46% 33% 29% 28% 
D. Loss reduction due to MI 
= (1 - C / B) 0% 0% 0% 19% 41% 50% 54% 

        
E. Gross loss (% original UPB) = (A × B) 0.1% 0.4% 1.7% 3.7% 4.9% 6.4% 9.8% 
F. Net loss (% original UPB) = (A × C) 0.1% 0.4% 1.7% 3.0% 2.8% 3.2% 4.5% 

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 11. 

TABLE 6: HISTORICAL LOAN PERFORMANCE BY ORIGINAL LTV COHORT AND MI COVERAGE COHORT, RELATIVE TO 60-80 COHORT: 
CRISIS VINTAGE (2005–2009) 

  Original LTV ratio by MI coverage 

Original LTV %… <50 50-60 60-80 80-100 

MI coverage %… No coverage  0-12 12-25 25-30 >30 
Credit event rate (% UPB) 0.09    0.31    1.00    2.07    2.71    3.47    5.02  
        
Gross loss severity (% credit event UPB) 0.77    0.86    1.00    1.08    1.07    1.11    1.17  
Net loss severity (% credit event UPB) 0.77    0.86    1.00    0.88    0.63    0.55    0.54  
        
Gross loss (% UPB) 0.07    0.27    1.00    2.24    2.91    3.85    5.88  
Net loss (% UPB) 0.07    0.27    1.00    1.82    1.71    1.93    2.72  

Source: Milliman analysis of combined Fannie Mae and Freddie Mac single-family loan performance datasets; full underlying figures are presented in 
Exhibit 15. 

Milliman’s analysis produced the following findings: 

1. Net loss severity decreases as MI coverage increases within the >80%–100% LTV population. Crisis-vintage 
net loss severity relativities to the 60%–80% benchmark across the four coverage bands were 0.88x (0%–
12% coverage), 0.63x (>12%–25% coverage), 0.55x (>25%–30% coverage), and 0.54x (>30% coverage). 
The progression is monotonic across the three coverage bands at or above 12%. 

2. Gross loss severity is largely consistent across coverage bands. Crisis-vintage gross loss severity relativities 
ranged from 1.07x to 1.17x of the 60%–80% benchmark across the four coverage bands. The decrease in 
net severity with rising coverage reflected the increase in MI claim recoveries rather than differences in pre-
MI loss outcomes across coverage bands. 

The observed pattern across coverage bands corresponds to the structure of GSE MI coverage requirements, under 
which standard contractual coverage levels increase with original LTV. Across the three standard coverage bands 
above 12%, net severity relativities decline monotonically, with a severity of 0.54x of the 60%–80% benchmark in the 
>30% coverage band, and reflect the combined impact of higher contractual coverage and the underlying loan 
characteristics within each band. 

Conclusion 
Milliman calculated the historical impact of MI on realized credit losses for owner-occupied, first-lien single-family 
mortgages, using the combined Fannie Mae and Freddie Mac single-family loan performance datasets covering 
originations from 2000 through 2025. The analysis segmented the data into cohorts defined by original LTV and 
origination vintage and calculated UPB-weighted credit event rates and gross and net loss outcomes for each cohort 
and across MI coverage levels within the high-LTV population. 
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Four findings emerge from the historical data: 

1. Realized credit losses increased with original LTV across the analyzed cohorts. Crisis-vintage credit event 
rates increased monotonically across LTV cohorts. The directional pattern is consistent across vintage 
windows; magnitudes differ between crisis and noncrisis periods. 

2. MI reduced net realized loss severity on insured high-LTV loans to below the gross loss severity observed in 
the 60%–80% LTV benchmark cohort. In crisis-vintage originations, net loss severity on the >80%–90% and 
>90%–100% LTV cohorts was 0.71x and 0.55x of the 60%–80% benchmark, respectively. Net loss rates on 
the same cohorts were 1.81x and 1.86x of the benchmark, with the elevation reflecting higher credit event 
frequency rather than loss severity. 

3. Observed MI claim realization remained high during the crisis-vintage stress period, with paid claims of 97% 
of contractual coverage. Paid MI claims represented 97% of contractual coverage on crisis-vintage insured 
credit events and 93% across all vintages combined; the unrealized portion reflects cancellations, denials, 
and other factors discussed in the body of the report. Realization rates were stable across LTV cohorts and 
across MI coverage bands. 

4. Net severity outcomes within the >80% LTV population decreased as the level of MI coverage increased. 
Crisis-vintage net loss severity relativities to the 60%–80% benchmark progressed from 0.88x in the 0%–
12% coverage band to 0.54x in the >30% coverage band, while gross severity was constant across 
coverage bands. The pattern across coverage bands corresponds to the structure of GSE MI coverage 
requirements, under which contractual coverage levels increase with original LTV. 

These findings are observable on a UPB-weighted basis in publicly available loan performance data. They describe 
the historical relationship between original LTV, MI coverage, and realized credit losses across the analyzed cohorts. 
They do not estimate regulatory capital, recommend a calibration approach, or evaluate any specific framework 
design. 
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Technical appendix 
 

APPENDIX A: DEFINITIONS 
This appendix consolidates the definitions used throughout the report. Unless otherwise noted, these terms are 
applied consistently in the report and in the supporting exhibits. 

 

Population and cohort terms 
Analysis dataset. The full loan-level dataset used for the exhibit calculations, constructed by applying the filters 
described in Appendix B to the combined Fannie Mae and Freddie Mac single-family loan performance datasets. 

Origination vintage (vintage). The calendar year in which a loan was originated. 

Precrisis vintage. Loans originated from 2000 through 2004, inclusive. 

Crisis vintage. Loans originated from 2005 through 2009, inclusive. 

Postcrisis vintage. Loans originated from 2010 through 2025, inclusive. 

Subset. The vintage grouping reflected in a given exhibit or calculation (all vintages, precrisis, crisis, or postcrisis). 

Events. A label identifying the loan population on which a given exhibit or calculation is based (for example, all loans 
or credit events). 

Loan count. The number of loan originations included in the analysis. The analysis dataset is restricted to owner-
occupied, first-lien, single-family mortgages within the report’s LTV cohort framework. 

 

LTV terms 
Original LTV. The loan-to-value ratio at origination, calculated as original unpaid principal balance (UPB) divided by 
original property value. Original LTV is used to assign loans to the report’s LTV cohorts. 

Original LTV bucket 1. Less than or equal to 50% original LTV. 

Original LTV bucket 2. Greater than 50% and less than or equal to 60% original LTV. 

Original LTV bucket 3. Greater than 60% and less than or equal to 80% original LTV. 

Original LTV bucket 4. Greater than 80% and less than or equal to 90% original LTV. 

Original LTV bucket 5. Greater than 90% and less than or equal to 100% original LTV. 

LTV boundary convention. Cohorts use a lower bound that is exclusive and an upper bound that is inclusive. For 
example, a loan with original LTV of 60.00% is assigned to bucket 2, while a loan with original LTV of 60.01% is 
assigned to bucket 3. 

 

Mortgage insurance terms 
Mortgage insurance (MI). Private mortgage insurance coverage associated with a loan that may reimburse losses 
following a covered credit event. A loan is classified as having MI when its stated coverage percentage is greater 
than 0. 

Loan with MI. A loan identified in the analysis dataset as having a positive stated MI coverage percentage. 

Loan without MI coverage. A loan not identified as having MI coverage. 

Loans with MI and MI claim. The subset of loans classified as having MI that experienced a credit event and had a 
positive MI claim payment. 
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Loans with MI but no claim. The subset of loans with MI that did not have a positive MI claim payment. This group 
includes both loans with no credit event and loans with a credit event for which no MI claim payment was observed. 

MI coverage percentage (% MICov). The stated MI coverage percentage at origination. 

MI coverage amount. The contractual dollar amount of MI coverage implied by the MI coverage percentage applied 
to the claim base. For purposes of this report, the claim base is defined as UPB at the time of credit event. 

MI claim. A recorded MI claim payment associated with an insured loan that experienced a credit event. 

MI coverage band (secondary cohort structure). Within the greater-than-80% and less-than-or-equal-to-100% 
original LTV population, four MI coverage bands are used: 0%–12%, greater than 12%–25%, greater than 25%–30%, 
and greater than 30%. The 0%–12% band includes loans with 0% MI coverage within the greater-than-80% LTV 
segment. 

 

Credit event and loss terms 
Credit event. A terminal loan outcome that results in greater than $0 of gross loss on the loan. In this report, credit 
events include third-party sales, short sales, and REO dispositions. Nonperforming loan sales are excluded from the 
credit event definition. 

Gross loss (loan-level). The realized dollar loss on a loan measured before MI recoveries. 

Net loss (loan-level). The realized dollar loss on a loan measured after MI recoveries. Net loss equals gross loss 
minus MI claim payment. 

Credit event rate. Aggregate credit event UPB divided by aggregate original UPB within the cohort. Expressed as a 
percentage of original UPB. 

Gross loss severity. Aggregate gross loss divided by aggregate credit event UPB within the cohort. Expressed as a 
percentage of credit event UPB. 

Net loss severity. Aggregate net loss divided by aggregate credit event UPB within the cohort. Expressed as a 
percentage of credit event UPB. 

Gross loss rate. Aggregate gross loss divided by aggregate original UPB within the cohort. Expressed as a 
percentage of original UPB. Equal to credit event rate multiplied by gross loss severity. 

Net loss rate. Aggregate net loss divided by aggregate original UPB within the cohort. Expressed as a percentage of 
original UPB. Equal to credit event rate multiplied by net loss severity. 

 

Realization terms 
MI realization (% of MI coverage)—Credit-event loans with MI ever. Aggregate paid MI claims divided by 
aggregate contractual MI coverage across all credit-event loans classified as having MI in the analysis dataset. This 
measure captures the share of contractual coverage realized as paid claims, including any reduction associated with 
cancellations, denials, rescissions, claim nonpayment, or other factors not separately identified in the public data. 

MI realization (% of MI coverage)—Loans with MI and paid MI claim. Aggregate paid MI claims divided by 
aggregate contractual MI coverage across the subset of credit-event loans classified as having MI that resulted in a 
positive MI claim payment. This measure isolates the completeness of payment on loans for which an MI claim 
payment was observed. 

Reimbursable expenses. Amounts that may be paid by the MI carrier in addition to base contractual MI coverage on 
covered claims, such as legal fees, property preservation costs, and similar covered expenses. These amounts may 
cause the MI realization metric to exceed 100% for the loans-with-paid-claim subset. 
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Weighting terms 
UPB-weighted aggregation. All performance metrics in this report are calculated on a UPB-weighted basis rather 
than a count-weighted basis, reflecting economic exposure rather than loan incidence. 

Original UPB (OUPB). The unpaid principal balance at loan origination. Used as the denominator for credit event 
rates and loss rates. 

Credit event UPB (CEUPB). The unpaid principal balance at the time of credit event. Used as the denominator for 
severity calculations and as the claim base for MI coverage amount. 

 

APPENDIX B: FILTERS AND ANALYSIS DATASET CONSTRUCTION 
This appendix describes the filters applied to the combined Fannie Mae and Freddie Mac single-family loan 
performance datasets to construct the analysis dataset. The starting point is the 2025 Q3 release of the GSE single-
family loan performance datasets, evaluated as of September 30, 2025. 

Recent vintages, particularly the most recent origination years, are less seasoned and therefore have less fully 
developed realized credit outcomes. 

Although bank-originated mortgage portfolios may differ from the GSE population in underwriting, product mix, 
servicing practices, and portfolio composition, the GSE datasets provide a large, transparent source of historical 
mortgage performance data for the conventional conforming market. The filters and processing steps described 
below were designed to align the analysis dataset with the scope of this report and to exclude loan outcomes that 
may obscure loan-level loss economics for purposes of evaluating realized losses and MI recoveries. 

The filter sequence and resulting population are presented in Exhibits 1 and 2. 

 

Filter definitions 
Owner-occupied primary residence filter. Includes loans for which occupancy status at origination indicates the 
property is the borrower’s primary residence. This filter was implemented to most closely map to loans eligible to use 
the Proposed regulatory capital rules: Regulatory capital and standardized approach for risk-weighted assets (LTV-
based approach). Filter excludes second homes and investor/nonowner-occupied properties. 

First-lien, single-family conventional scope filter. Includes loans within the report’s target population of first-lien, 
single-family conventional mortgages. The analysis is limited to loans within the 0% to 100% original LTV range used 
in the report’s cohort framework. 

Complete available performance history filter. Includes loans with complete available monthly performance and 
disposition data through the evaluation date. Loans with incomplete available history are excluded. Operationally, this 
filter excludes records for which the expected record count does not equal the actual record count, subject to the 
data-processing rules used in the underlying analysis. 

HARP-modified loan exclusion. Loans modified under the HARP are excluded. Their modified-loan performance is 
not directly comparable to nonmodified originations on a vintage basis, and inclusion could create double counting 
between the original loan and the HARP refinance. 

 

Resulting population by vintage window  
The resulting population by vintage window is presented in Exhibits 1 and 2. 
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Resulting population by MI status 
Within the analysis dataset, loans with MI coverage represent 21.5% of total loans by count and 23.3% of total 
original UPB. MI is concentrated in the greater-than-80% LTV cohorts, where contractual coverage is generally 
required under standard GSE underwriting. 

 

Cohort construction 
After application of the filters above, each loan in the analysis dataset was assigned to: 

• a vintage window based on origination year; 

• a primary LTV cohort based on original LTV; and 

• where applicable, an MI coverage band under the secondary cohort structure based on stated MI coverage 
percentage. 

Cohort assignments follow the boundary conventions described in Appendix A. 

 

APPENDIX C: EXHIBITS 
This appendix presents the full set of exhibits supporting the report, including dataset construction summaries, 
descriptive statistics, loan performance metrics, relative performance measures, and supporting vintage-window 
views. Exhibits are numbered sequentially from 1 through 35. 

 

Exhibits 1–3: Dataset summary 
These exhibits document construction of the analysis dataset and the distribution of loans across vintage windows on 
a loan-count basis, original-UPB basis, and percentage-of-population basis. 

 

Exhibit 1: Analysis dataset summary by loan count. Filter sequence and resulting loan counts across all vintages and 
the three vintage windows. Includes summary statistics for loans with MI, credit events with MI, and credit events with 
MI claim recovery within each window. 

Exhibit 2: Analysis dataset summary by original UPB ($ billions). Filter sequence and resulting original UPB across 
all vintages and the three vintage windows. Includes original UPB totals, credit event UPB totals, and MI-related UPB 
summaries within each window. 

Exhibit 3: Analysis dataset summary in percentage terms. Filter sequence and resulting percentages relative to the 
starting population across all vintages and the three vintage windows. Includes percentage summaries for analysis 
population, credit events, loans with MI, and credit events with MI claim recovery. 

 

Exhibits 4–7: Descriptive statistics by cohort 
These exhibits provide loan-level attribute summaries, including LTV, DTI, FICO, and MI coverage distributions, by 
primary LTV cohort and by the secondary LTV-and-coverage cohort structure. Exhibits are shown for all vintages 
combined and for crisis vintage (2005–2009). 

 

Exhibit 4: Descriptive statistics by LTV cohort, all vintages. Average LTV, DTI, and FICO for the all loans population 
and the credit events population, by primary LTV cohort. Also includes UPB, UPB with MI, share of loans with MI, 
average MI coverage percentage, and credit event rates. 

Exhibit 5: Descriptive statistics by LTV and MI coverage cohort, all vintages. Same metrics as Exhibit 4, presented 
under the secondary cohort structure that subdivides the greater-than-80% LTV population by MI coverage band. 
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Exhibit 6: Descriptive statistics by LTV cohort, crisis vintage. Same metrics as Exhibit 4, restricted to crisis-vintage 
originations. 

Exhibit 7: Descriptive statistics by LTV and MI coverage cohort, crisis vintage. Same metrics as Exhibit 5, restricted 
to crisis-vintage originations. 

 

Exhibits 8–11: Loan performance metrics 
These exhibits present the full performance metrics by cohort, including credit event rate, gross and net loss severity, 
gross and net loss rate, MI coverage as a percentage of credit event UPB, MI claim as a percentage of credit event 
UPB, and MI claim as a percentage of contractual MI coverage. Exhibits are shown for all vintages combined and for 
crisis vintage under both the primary and secondary cohort structures. 

 

Exhibit 8: Loan performance metrics by LTV cohort, all vintages. Full performance metrics by primary LTV cohort for 
all vintages. 

Exhibit 9: Loan performance metrics by LTV and MI coverage cohort, all vintages. Full performance metrics by the 
secondary LTV-and-coverage cohort structure for all vintages. 

Exhibit 10: Loan performance metrics by LTV cohort, crisis vintage. Full performance metrics by primary LTV cohort 
for crisis vintage only. 

Exhibit 11: Loan performance metrics by LTV and MI coverage cohort, crisis vintage. Full performance metrics by 
the secondary LTV-and-coverage cohort structure for crisis vintage only. 

 

Exhibits 12–15: Relativities to the 60%–80% LTV benchmark 
These exhibits express the loan performance metrics in Exhibits 8–11 as ratios relative to the 60%–80% LTV cohort, 
with that cohort set equal to 1.00. Relativities provide a normalized comparison across cohorts that is less sensitive to 
differences in the absolute level of losses across vintage windows. These exhibits also include MI claim realization 
measures for loans with MI and for the subset with an observed MI claim payment. 

 

Exhibit 12: Relative performance to the 60%–80% LTV cohort, all vintages. Performance metric relativities by 
primary LTV cohort for all vintages, plus MI claim realization summaries for the >80% LTV cohorts. 

Exhibit 13: Relative performance to the 60%–80% LTV cohort, all vintages, by MI coverage band. Performance 
metric relativities by the secondary LTV-and-coverage cohort structure for all vintages, plus MI claim realization 
summaries by MI coverage band. 

Exhibit 14: Relative performance to the 60%–80% LTV cohort, crisis vintage. Performance metric relativities by 
primary LTV cohort for crisis vintage only, plus MI claim realization summaries for the >80% LTV cohorts. 

Exhibit 15: Relative performance to the 60%–80% LTV cohort, crisis vintage, by MI coverage band. Performance 
metric relativities by the secondary LTV-and-coverage cohort structure for crisis vintage only, plus MI claim realization 
summaries by MI coverage band. 

 

Exhibits 16–19: Credit event dollar amounts, all vintages and crisis vintage 
These exhibits present the underlying dollar amounts used to calculate the performance metrics, including original 
UPB, credit event UPB, MI coverage amount, gross loss, MI claim amount, and net loss. 
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Exhibit 16: Credit event dollar amounts by LTV cohort, all vintages. Dollar-value summary of original UPB, credit 
event UPB, MI coverage, gross loss, MI claim payments, and net loss by primary LTV cohort for all vintages. 

Exhibit 17: Credit event dollar amounts by LTV and MI coverage cohort, all vintages. Same dollar-value summary as 
Exhibit 16, presented under the secondary LTV-and-coverage cohort structure for all vintages. 

Exhibit 18: Credit event dollar amounts by LTV cohort, crisis vintage. Same dollar-value summary as Exhibit 16, 
restricted to crisis-vintage originations. 

Exhibit 19: Credit event dollar amounts by LTV and MI coverage cohort, crisis vintage. Same dollar-value summary 
as Exhibit 17, restricted to crisis-vintage originations. 

 

Exhibits 20–23: Descriptive statistics, precrisis and postcrisis 
These exhibits extend the descriptive-statistics views shown earlier to the precrisis (2000–2004) and postcrisis 
(2010–2025) windows. 

 

Exhibit 20: Descriptive statistics by LTV cohort, precrisis vintage. Same metrics as Exhibit 4, restricted to precrisis 
originations. 

Exhibit 21: Descriptive statistics by LTV and MI coverage cohort, precrisis vintage. Same metrics as Exhibit 5, 
restricted to precrisis originations. 

Exhibit 22: Descriptive statistics by LTV cohort, postcrisis vintage. Same metrics as Exhibit 4, restricted to postcrisis 
originations. 

Exhibit 23: Descriptive statistics by LTV and MI coverage cohort, postcrisis vintage. Same metrics as Exhibit 5, 
restricted to postcrisis originations. 

 

Exhibits 24–27: Loan performance metrics, precrisis and postcrisis 
These exhibits extend the loan-performance views shown earlier to the precrisis and postcrisis windows. 

 

Exhibit 24: Loan performance metrics by LTV cohort, precrisis vintage. Full performance metrics by primary LTV 
cohort for precrisis vintage. 

Exhibit 25: Loan performance metrics by LTV and MI coverage cohort, precrisis vintage. Full performance metrics by 
the secondary LTV-and-coverage cohort structure for precrisis vintage. 

Exhibit 26: Loan performance metrics by LTV cohort, postcrisis vintage. Full performance metrics by primary LTV 
cohort for postcrisis vintage. 

Exhibit 27: Loan performance metrics by LTV and MI coverage cohort, postcrisis vintage. Full performance metrics 
by the secondary LTV-and-coverage cohort structure for postcrisis vintage. 

 

Exhibits 28–31: Relativities, precrisis and postcrisis 
These exhibits extend the relativity views shown earlier to the precrisis and postcrisis windows. As with Exhibits 12–
15, these exhibits also include MI claim realization measures. 

 

Exhibit 28: Relative performance to the 60%–80% LTV cohort, precrisis vintage. Performance metric relativities by 
primary LTV cohort for precrisis vintage, plus MI claim realization summaries for the >80% LTV cohorts. 
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Exhibit 29: Relative performance to the 60%–80% LTV cohort, precrisis vintage, by MI coverage band. Performance 
metric relativities by the secondary LTV-and-coverage cohort structure for precrisis vintage, plus MI claim realization 
summaries by MI coverage band. 

Exhibit 30: Relative performance to the 60%–80% LTV cohort, postcrisis vintage. Performance metric relativities by 
primary LTV cohort for postcrisis vintage, plus MI claim realization summaries for the >80% LTV cohorts. 

Exhibit 31: Relative performance to the 60%–80% LTV cohort, postcrisis vintage, by MI coverage band. 
Performance metric relativities by the secondary LTV-and-coverage cohort structure for postcrisis vintage, plus MI 
claim realization summaries by MI coverage band. 

 

Exhibits 32–35: Credit event dollar amounts, precrisis and postcrisis 
These exhibits provide the underlying dollar-value support for the precrisis and postcrisis performance metrics and MI 
realization measures. They present original UPB, credit event UPB, MI coverage amount, gross loss, MI claim 
amount, and net loss by cohort. Certain exhibits also include supplemental splits between loans without MI, loans 
with MI but no observed MI claim payment, and loans with MI and a paid MI claim. 

 

Exhibit 32: Credit event dollar amounts by LTV cohort, precrisis vintage. Dollar-value summary of original UPB, 
credit event UPB, MI coverage, gross loss, MI claim payments, and net loss by primary LTV cohort for precrisis 
vintage. 

Exhibit 33: Credit event dollar amounts by LTV and MI coverage cohort, precrisis vintage. Same dollar-value 
summary as Exhibit 32, presented under the secondary LTV-and-coverage cohort structure for precrisis vintage, with 
supplemental splits for no-MI loans, MI loans without a paid claim, and MI loans with a paid claim. 

Exhibit 34: Credit event dollar amounts by LTV cohort, postcrisis vintage. Dollar-value summary of original UPB, 
credit event UPB, MI coverage, gross loss, MI claim payments, and net loss by primary LTV cohort for postcrisis 
vintage. 

Exhibit 35: Credit event dollar amounts by LTV and MI coverage cohort, postcrisis vintage. Same dollar-value 
summary as Exhibit 34, presented under the secondary LTV-and-coverage cohort structure for postcrisis vintage. 

 

APPENDIX D: CALCULATION METHODOLOGY 
This appendix documents the formulas and calculation conventions used for the metrics presented in the analysis 
and in Appendix C. 

Aggregation convention 

All performance metrics are calculated on a UPB-weighted basis. For a given cohort, each metric is calculated by 
summing the relevant numerator and denominator quantities across all loans in the cohort and then taking the ratio. 
This is mathematically equivalent to a UPB-weighted average of the corresponding loan-level metric. 

Count-weighted metrics are not used for the performance measures in the analysis. Selected count-based 
summaries, such as loan counts and average attribute values, appear in the descriptive exhibits. 

Credit event rate 

The credit event rate measures the incidence of realized loss events within a cohort as a percentage of original 
exposure. 

Credit event rate = Sum of credit event UPB / sum of original UPB 

where: 

the numerator includes only loans that experienced a credit event; and 
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the denominator includes all loans assigned to the cohort, regardless of whether a credit event occurred. 

Loss severity metrics 

Loss severity metrics measure the magnitude of loss on credit-event loans as a percentage of UPB at the time of 
credit event. 

Gross loss severity = Sum of gross loss / sum of credit event UPB 

Net loss severity = Sum of net loss / sum of credit event UPB 

where: 

Gross loss is the realized loan-level loss measured before MI claim recoveries; 

Net loss is gross loss less the MI claim payment received on the loan; and 

Credit event UPB is the unpaid principal balance at the time of credit event. 

For loans without MI, or for loans with MI but no observed MI claim payment, net loss equals gross loss. 

Loss rate metrics 

Loss rate metrics combine credit event incidence and loss severity into a single measure of total realized loss as a 
percentage of original exposure. 

Gross loss rate = Sum of gross loss / sum of original UPB 

Net loss rate = Sum of net loss / sum of original UPB 

By construction: 

Gross loss rate = Credit event rate × gross loss severity 

Net loss rate = Credit event rate × net loss severity 

This identity is used in the report to distinguish the relative contributions of credit event frequency and loss severity to 
observed differences in loss rates across cohorts. 

MI coverage amount 

For an insured loan that experienced a credit event, contractual MI coverage amount is calculated as the stated MI 
coverage percentage multiplied by the claim base, where the claim base is defined for this analysis as UPB at the 
time of credit event. 

MI coverage amount (loan-level) = MI coverage percentage × credit event UPB 

For cohort-level analysis, MI coverage amount is summed across credit-event loans with MI coverage. 

MI realization metrics 

MI realization metrics measure the percentage of contractual MI coverage that translated into paid MI claims on a 
UPB-weighted basis. Two measures are used in the report. 

Realization on credit-event loans with MI ever. This measure includes all loans classified as having MI that 
experienced a credit event, regardless of whether a claim payment was ultimately observed. 

Realization (loans with MI ever) = Sum of paid MI claims / sum of MI coverage amount 

with numerator and denominator summed across all credit-event. 

Realization on loans with MI and a paid MI claim. This measure restricts the population to credit-event loans 
classified as having MI for which a positive MI claim payment was observed. 

Realization (loans with MI and paid claim) = Sum of paid MI claims / sum of MI coverage amount 

with numerator and denominator summed across credit-event loans with MI coverage and a paid MI claim. 
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This metric may exceed 100% when paid claims include reimbursable expenses in addition to base contractual MI 
coverage. 

Relativity calculation 

Relativities reported in the analysis and in Exhibit 12 through Exhibit 15 are calculated by dividing the cohort-level 
metric by the corresponding metric for the 60%–80% LTV cohort within the same vintage window. The 60%–80% 
LTV cohort is therefore equal to 1.00 by construction. 

Relativity (cohort, metric) = Metric (cohort) / metric (60%–80% LTV cohort, same vintage window) 

Relativities are calculated separately within each vintage window. Comparisons of relativities across vintage windows 
reflect differences in within-window cohort patterns, not absolute differences in loss levels between windows. 

Treatment of repurchases 

Loans repurchased by the seller or servicer prior to a credit event are not categorized as credit events in the analysis. 

Treatment of nonperforming loan sales 

Loans sold through nonperforming loan sales prior to a credit event are not categorized as credit events in the 
analysis. 

Treatment of loans without MI coverage 

Loans without MI coverage (coverage percentage equal to 0 or null) are included in cohort assignments based on 
original LTV. For these loans, MI coverage amount and paid MI claims are zero by definition, and net loss equals 
gross loss. 

Within the secondary greater-than-80% LTV cohort structure, the 0%–12% MI coverage band intentionally includes 
loans with 0% MI coverage, as described in Appendix A.  
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Qualifications and limitations 
The authors and peer reviewers of this analysis are members of the American Academy of Actuaries, fellows of the 
Casualty Actuarial Society or Society of Actuaries, and/or have significant expertise in the evaluation of mortgage 
insurance. 

In performing this analysis, Milliman has relied on data evaluated as of September 30, 2025, and other information 
concerning the data evaluated as of September 30, 2025. Milliman has not audited or verified this data and 
information. If the underlying data or information is inaccurate or incomplete, the results of Milliman’s analysis may 
likewise be inaccurate or incomplete. Except where noted specifically within this report, Milliman is not aware of any 
relevant events or changes to the data subsequent to Milliman’s analysis that would materially impact the results of 
the analysis. 

The analysis and any conclusions provided in Milliman’s deliverables are based on data accessed by Milliman via 
third-party sources. Milliman does not warrant the accuracy or completeness of any third-party data, and Milliman 
disclaims any and all liability in connection with such third-party data. Any errors in the data provided may affect the 
results of Milliman’s analysis. Milliman shall not be liable for the results of its analysis to the extent errors are 
contained in third-party data sources. 

Any reader of this report must possess a certain level of expertise in areas relevant to this analysis to appreciate the 
significance of the assumptions and the impact of these assumptions on the illustrated results. The reader should be 
advised by, among other experts, actuaries or other professionals competent in the area of actuarial projections of 
the type in this report, so as to properly interpret the projection results. 

DISCLOSURES 
 
Actuarial Standards of Practice require Milliman to disclose the following: 

Purpose 

The purpose of this assignment is to provide an independent review and analysis of the benefit of MI on historical 
GSE credit losses. The primary objectives of this engagement were to analyze and summarize the GSE data, thereby 
evaluating the benefit of MI on credit losses using historical data, and ultimately to calculate a historical benchmark to 
evaluate empirical impact of MI. Data used in Milliman’s analysis was evaluated as of September 30, 2025. 

Constraints 

There have been no unusual constraints (such as availability of data or access to staff) on Milliman’s ability to provide 
this analysis. 

Scope 

Milliman summarized the historical to-date loan performance contained in the obtained dataset. Other potential 
variables to partition the analysis were not tested or considered. The scope of the analysis was limited to 
independently summarizing historical loan performance statistics and preparing output. 



United States Mortgage Insurers
Fannie Mae and Freddie Mac Single Family Loan Performance Datasets

Evaluation as of September 30, 2025

Summary of Analysis Dataset

Analysis Dataset Preparation All Vintages Pre-Crisis ('00-04) Crisis ('05-09) Post-Crisis ('10-25)
2025 Q3 GSE Loan Performance Dataset              106,965,740                     28,545,318             15,202,510                       63,217,912 
Subset to Primary Residence Only              (11,454,437)                      (2,274,567)              (1,612,800)                       (7,567,070)
Subset to New Originations with Full Performance History                (4,669,708)                      (1,606,743)                 (415,238)                       (2,647,727)
Analysis Population                90,841,595                     24,664,008             13,174,472                       53,003,115 
Credit Events                     769,904                          245,477                  475,360                              49,067 
Credit Event Rate 0.85% 1.00% 3.61% 0.09%

Mortgage Insurance Summary
Loans with MI 19,497,874              3,913,325                      1,755,881              13,828,668                     
Credit Events with MI Ever 309,790                    120,372                         166,457                 22,961                            
Credit Events with MI; with MI Claim Payment >0 262,863                    94,218                           150,273                 18,372                            
Credit Event Rate 1.59% 3.08% 9.48% 0.17%
Percent of Credit Events with MI Claim Recovery 85% 78% 90% 80%

Loan Count

Exhibit 1



United States Mortgage Insurers
Fannie Mae and Freddie Mac Single Family Loan Performance Datasets

Evaluation as of September 30, 2025

Summary of Analysis Dataset

Analysis Dataset Preparation All Vintages Pre-Crisis ('00-04) Crisis ('05-09) Post-Crisis ('10-25)
2025 Q3 GSE Loan Performance Dataset                       23,177                              4,098                      2,993                              16,086 
Subset to Primary Residence Only                        (2,145)                                (279)                        (270)                              (1,597)
Subset to New Originations with Full Performance History                           (776)                                (198)                          (85)                                 (493)
Analysis Population                       20,256                              3,622                      2,639                              13,996 
Credit Events                            120                                   26                            86                                       8 
Credit Event Rate 0.59% 0.72% 3.26% 0.05%

Mortgage Insurance Summary
Loans with MI 4,723                        541                                331                        3,851                              
Credit Events with MI Ever 48                             13                                  31                          4                                     
Credit Events with MI; with MI Claim Payment >0 42                             11                                  28                          3                                     
Credit Event Rate 1.01% 2.42% 9.24% 0.11%
Percent of Credit Events with MI Claim Recovery 88% 81% 92% 81%

Original Unpaid Principal Balance (UPB) - $ Billions

Exhibit 2



United States Mortgage Insurers
Fannie Mae and Freddie Mac Single Family Loan Performance Datasets

Evaluation as of September 30, 2025

Summary of Analysis Dataset

Analysis Dataset Preparation All Vintages Pre-Crisis ('00-04) Crisis ('05-09) Post-Crisis ('10-25)
2025 Q3 GSE Loan Performance Dataset 100% 100% 100% 100%
Subset to Primary Residence Only -9% -7% -9% -10%
Subset to New Originations with Full Performance History -3% -5% -3% -3%
Analysis Population 87% 88% 88% 87%
Credit Events 0.59% 0.72% 3.26% 0.05%

Mortgage Insurance Summary
Loans with MI 23% 15% 13% 28%
Credit Events with MI Ever 1.01% 2.42% 9.24% 0.11%
Credit Events with MI; with MI Claim Payment >0 88% 81% 92% 81%

Percentage of UPB (%)

Exhibit 3



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset All Vintages

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)               20,256                2,476                2,305              10,731                2,122                2,622 
UPB with MI                 4,723                2,113                2,610 
Loans with MI % 23% 100% 100%
Average MI Coverage %                      25                     20                     29 
Avg LTV %                      72                     39                     56                     74                     88                     95 
Avg DTI %                      35                     32                     33                     35                     36                     37 
Avg FICO                    750                   763                   755                   748                   745                   744 

Events Credit Events
Subset All Vintages

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                    120                       2                       4                     66                     24                     24 
UPB with MI                      48                     24                     24 
% of Loans with MI 40% 100% 100%
Average MI Coverage %                      25                     21                     29 

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

Credit Event Rate 0.59% 0.06% 0.17% 0.62% 1.12% 0.93%
Credit Event Rate (MI Loans) 1.01% 1.12% 0.93%

Original LTV Ratio

Original LTV Ratio

Original LTV Ratio

Exhibit 4



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset All Vintages

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)               20,256                2,476                2,305              10,731                   801                1,871                   1,828                 243 
UPB with MI                 4,723                   780                1,871                   1,828                 243 
Loans with MI % 23% 97% 100% 100% 100%
Average MI Coverage %                      25                     11                     24                        30                   35 
Avg LTV %                      72                     39                     56                     74                     85                     91                        95                   97 
Avg DTI %                      35                     32                     33                     35                     35                     37                        37                   37 
Avg FICO                    750                   763                   755                   748                   745                   744                      746                 743 

Events Credit Events
Subset All Vintages

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)                    120                       2                       4                     66                       6                     24                        14                     4 
UPB with MI                      48                       6                     24                        14                     4 
% of Loans with MI 40% 98% 100% 100% 100%
Average MI Coverage %                      25                     12                     24                        30                   35 

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

Credit Event Rate 0.59% 0.06% 0.17% 0.62% 0.78% 1.26% 0.75% 1.79%
Credit Event Rate (MI Loans) 1.01% 0.79% 1.26% 0.75% 1.79%

<80%, <=100%

<80%, <=100%
Original LTV Ratio by PMI Coverage

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage

Exhibit 5



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                 2,639                   383                   317                1,605                   203                   130 
UPB with MI                    331                   202                   130 
Loans with MI % 13% 99% 100%
Average MI Coverage %                      23                     19                     29 
Avg LTV %                      69                     39                     56                     75                     88                     95 
Avg DTI %                      36                     33                     35                     37                     38                     40 
Avg FICO                    741                   756                   747                   740                   726                   718 

Events Credit Events
Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                      86                       1                       3                     51                     17                     14 
UPB with MI                      31                     17                     14 
% of Loans with MI 36% 100% 100%
Average MI Coverage %                      25                     21                     30 

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

Credit Event Rate 3.26% 0.30% 0.98% 3.19% 8.15% 10.84%
Credit Event Rate (MI Loans) 9.24% 8.20% 10.86%

Original LTV Ratio

Original LTV Ratio

Original LTV Ratio

Exhibit 6



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)                 2,639                   383                   317                1,605                     63                   184                     66                     20 
UPB with MI                    331                     61                   184                     66                     20 
Loans with MI % 13% 97% 100% 100% 100%
Average MI Coverage %                      23                     12                     23                     30                     35 
Avg LTV %                      69                     39                     56                     75                     85                     91                     94                     98 
Avg DTI %                      36                     33                     35                     37                     38                     39                     40                     42 
Avg FICO                    741                   756                   747                   740                   725                   727                   716                   705 

Events Credit Events
Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)                      86                       1                       3                     51                       4                     16                       7                       3 
UPB with MI                      31                       4                     16                       7                       3 
% of Loans with MI 36% 99% 100% 100% 100%
Average MI Coverage %                      25                     12                     24                     30                     35 

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

Credit Event Rate 3.26% 0.30% 0.98% 3.19% 6.62% 8.65% 11.09% 16.01%
Credit Event Rate (MI Loans) 9.24% 6.74% 8.65% 11.09% 16.01%

<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage

Exhibit 7



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.59% 0.06% 0.17% 0.62% 1.12% 0.93%
MI Coverage (% CEUPB) 10% 21% 29%
Gross Loss Severity (% CEUPB) 51% 37% 42% 50% 54% 52%
MI Claim (% CEUPB) 9% 19% 27%
Net Loss Severity (% CEUPB) 42% 37% 42% 50% 35% 25%
MI Claim (% MICov) 93% 92% 93%
Gross Loss (% OUPB) 0.30% 0.02% 0.07% 0.31% 0.60% 0.48%
Net Loss (% OUPB) 0.25% 0.02% 0.07% 0.31% 0.39% 0.23%

Original LTV Ratio

Exhibit 8



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.59% 0.06% 0.17% 0.62% 0.78% 1.26% 0.75% 1.79%
MI Coverage (% CEUPB) 10% 11% 24% 30% 35%
Gross Loss Severity (% CEUPB) 51% 37% 42% 50% 53% 53% 51% 58%
MI Claim (% CEUPB) 9% 10% 22% 27% 32%
Net Loss Severity (% CEUPB) 42% 37% 42% 50% 43% 30% 24% 26%
MI Claim (% MICov) 93% 86% 95% 91% 92%
Gross Loss (% OUPB) 0.30% 0.02% 0.07% 0.31% 0.42% 0.67% 0.38% 1.04%
Net Loss (% OUPB) 0.25% 0.02% 0.07% 0.31% 0.34% 0.38% 0.18% 0.47%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 9



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 3.26% 0.30% 0.98% 3.19% 8.15% 10.84%
MI Coverage (% CEUPB) 9% 21% 29%
Gross Loss Severity (% CEUPB) 54% 40% 45% 52% 57% 57%
MI Claim (% CEUPB) 9% 20% 29%
Net Loss Severity (% CEUPB) 45% 40% 45% 52% 37% 29%
MI Claim (% MICov) 97% 96% 97%
Gross Loss (% OUPB) 1.75% 0.12% 0.44% 1.67% 4.64% 6.21%
Net Loss (% OUPB) 1.47% 0.12% 0.44% 1.67% 3.02% 3.10%

Original LTV Ratio

Exhibit 10



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 3.26% 0.30% 0.98% 3.19% 6.62% 8.65% 11.09% 16.01%
MI Coverage (% CEUPB) 9% 12% 24% 30% 35%
Gross Loss Severity (% CEUPB) 54% 40% 45% 52% 57% 56% 58% 61%
MI Claim (% CEUPB) 9% 11% 23% 29% 33%
Net Loss Severity (% CEUPB) 45% 40% 45% 52% 46% 33% 29% 28%
MI Claim (% MICov) 97% 92% 98% 97% 94%
Gross Loss (% OUPB) 1.75% 0.12% 0.44% 1.67% 3.74% 4.85% 6.42% 9.80%
Net Loss (% OUPB) 1.47% 0.12% 0.44% 1.67% 3.03% 2.84% 3.21% 4.54%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 11



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
Credit Events (% OUPB)                                 0.96                   0.10                   0.28                   1.00                   1.80                   1.50 
Gross Loss Severity (% CEUPB)                                 1.01                   0.74                   0.85                   1.00                   1.08                   1.03 
Net Loss Severity (% CEUPB)                                 0.83                   0.74                   0.85                   1.00                   0.70                   0.49 
Gross Loss (% OUPB)                                 0.97                   0.08                   0.24                   1.00                   1.95                   1.54 
Net Loss (% OUPB)                                 0.79                   0.08                   0.24                   1.00                   1.26                   0.73 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 93% 92% 93%

Loans with MI and MI Claim
MI Claim (% MICov) 104% 107% 102%

Original LTV Ratio

Exhibit 12



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
Credit Events (% OUPB)                                 0.96                   0.10                   0.28                   1.00                   1.27                   2.04                   1.21                   2.89 
Gross Loss Severity (% CEUPB)                                 1.01                   0.74                   0.85                   1.00                   1.06                   1.06                   1.02                   1.16 
Net Loss Severity (% CEUPB)                                 0.83                   0.74                   0.85                   1.00                   0.86                   0.61                   0.47                   0.52 
Gross Loss (% OUPB)                                 0.97                   0.08                   0.24                   1.00                   1.34                   2.15                   1.23                   3.37 
Net Loss (% OUPB)                                 0.79                   0.08                   0.24                   1.00                   1.09                   1.24                   0.57                   1.50 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 93% 86% 95% 91% 92%

Loans with MI and MI Claim
MI Claim (% MICov) 104% 116% 106% 100% 101%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 13



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
Credit Events (% OUPB)                                 1.02                   0.09                   0.31                   1.00                   2.55                   3.40 
Gross Loss Severity (% CEUPB)                                 1.03                   0.77                   0.86                   1.00                   1.09                   1.10 
Net Loss Severity (% CEUPB)                                 0.86                   0.77                   0.86                   1.00                   0.71                   0.55 
Gross Loss (% OUPB)                                 1.05                   0.07                   0.27                   1.00                   2.79                   3.73 
Net Loss (% OUPB)                                 0.88                   0.07                   0.27                   1.00                   1.81                   1.86 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 97% 96% 97%

Loans with MI and MI Claim
MI Claim (% MICov) 104% 105% 104%

Original LTV Ratio

Exhibit 14



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
Credit Events (% OUPB)                                 1.02                   0.09                   0.31                   1.00                   2.07                   2.71                   3.47                   5.02 
Gross Loss Severity (% CEUPB)                                 1.03                   0.77                   0.86                   1.00                   1.08                   1.07                   1.11                   1.17 
Net Loss Severity (% CEUPB)                                 0.86                   0.77                   0.86                   1.00                   0.88                   0.63                   0.55                   0.54 
Gross Loss (% OUPB)                                 1.05                   0.07                   0.27                   1.00                   2.24                   2.91                   3.85                   5.88 
Net Loss (% OUPB)                                 0.88                   0.07                   0.27                   1.00                   1.82                   1.71                   1.93                   2.72 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 97% 92% 98% 97% 94%

Loans with MI and MI Claim
MI Claim (% MICov) 104% 111% 105% 103% 102%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 15



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)                             20,256                2,476                2,305              10,731                2,122                 2,622 
Credit Event UPB                               120.0                    1.6                    4.0                  66.5                  23.7                   24.3 
MI Coverage                                 11.9                      -                        -                        -                      4.9                     7.1 
Gross Loss                                 60.9                    0.6                    1.7                  33.3                  12.8                   12.5 
MI Claim                                 11.1                      -                        -                        -                      4.5                     6.6 
Net Loss                                 49.8                    0.6                    1.7                  33.3                    8.3                     6.0 

Original LTV Ratio

Exhibit 16



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset All Vintages

<= 50 <50%, <=60% <60%, <=80%
 NA  NA  NA  0%, <= 12%  < 12%, <= 25%  < 25%, <= 30%  > 30% 

All Loans
UPB ($ Bn)                             20,256                2,476                2,305              10,731                   801                1,871                1,828                   243 
Credit Event UPB                               120.0                    1.6                    4.0                  66.5                    6.3                  23.6                  13.7                    4.4 
MI Coverage                                 11.9                      -                        -                        -                      0.7                    5.6                    4.1                    1.5 
Gross Loss                                 60.9                    0.6                    1.7                  33.3                    3.3                  12.5                    7.0                    2.5 
MI Claim                                 11.1                      -                        -                        -                      0.6                    5.3                    3.7                    1.4 
Net Loss                                 49.8                    0.6                    1.7                  33.3                    2.7                    7.2                    3.2                    1.1 

<80%, <=100%
Original LTV Ratio by PMI Coverage

Exhibit 17



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)                               2,639                   383                   317                1,605                   203                    130 
Credit Event UPB                                 86.2                    1.2                    3.1                  51.2                  16.5                   14.1 
MI Coverage                                   7.6                      -                        -                        -                      3.4                     4.2 
Gross Loss                                 46.1                    0.5                    1.4                  26.8                    9.4                     8.1 
MI Claim                                   7.3                      -                        -                        -                      3.3                     4.0 
Net Loss                                 38.8                    0.5                    1.4                  26.8                    6.1                     4.0 

Original LTV Ratio

Exhibit 18



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Crisis ('05-09)

<= 50 <50%, <=60% <60%, <=80%
 NA  NA  NA  0%, <= 12%  < 12%, <= 25%  < 25%, <= 30%  > 30% 

All Loans
UPB ($ Bn)                               2,639                   383                   317                1,605                     63                   184                     66                     20 
Credit Event UPB                                 86.2                    1.2                    3.1                  51.2                    4.2                  15.9                    7.4                    3.2 
MI Coverage                                   7.6                      -                        -                        -                      0.5                    3.8                    2.2                    1.1 
Gross Loss                                 46.1                    0.5                    1.4                  26.8                    2.3                    8.9                    4.3                    2.0 
MI Claim                                   7.3                      -                        -                        -                      0.4                    3.7                    2.1                    1.1 
Net Loss                                 38.8                    0.5                    1.4                  26.8                    1.9                    5.2                    2.1                    0.9 

<80%, <=100%
Original LTV Ratio by PMI Coverage

Exhibit 19



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                 3,622                   526                   411                2,139                   298                   248 
UPB with MI                    541                   296                   245 
Loans with MI % 15% 99% 99%
Average MI Coverage %                      23                     18                     28 
Avg LTV %                      70                     39                     56                     74                     88                     95 
Avg DTI %                      33                     29                     31                     33                     36                     37 
Avg FICO                    725                   746                   737                   723                   706                   702 

Events Credit Events
Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                      26                       0                       1                     12                       6                       7 
UPB with MI                      13                       6                       7 
% of Loans with MI 50% 100% 99%
Average MI Coverage %                      25                     20                     29 

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

Credit Event Rate 0.72% 0.06% 0.15% 0.57% 2.03% 2.85%
Credit Event Rate (MI Loans) 2.42% 2.05% 2.86%

Original LTV Ratio

Original LTV Ratio

Original LTV Ratio

Exhibit 20



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= > 30%

UPB ($ Bn)                 3,622                   526                   411                2,139                   120                   272           136             19 
UPB with MI                    541                   114                   272           136             19 
Loans with MI % 15% 96% 100% 100% 100%
Average MI Coverage %                      23                     11                     23             30             36 
Avg LTV %                      70                     39                     56                     74                     86                     91             94             97 
Avg DTI %                      33                     29                     31                     33                     35                     36             37             38 
Avg FICO                    725                   746                   737                   723                   706                   708           694           702 

Events Credit Events
Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= > 30%

UPB ($ Bn)                      26                       0                       1                     12                       2                       6               4               1 
UPB with MI                      13                       2                       6               4               1 
% of Loans with MI 50% 96% 100% 100% 100%
Average MI Coverage %                      25                     12                     24             30             35 

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= > 30%

Credit Event Rate 0.72% 0.06% 0.15% 0.57% 1.45% 2.31% 3.13% 4.51%
Credit Event Rate (MI Loans) 2.42% 1.47% 2.31% 3.13% 4.51%

<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage

Exhibit 21



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)               13,996                1,567                1,577                6,987                1,620                2,244 
UPB with MI                 3,851                1,616                2,235 
Loans with MI % 28% 100% 100%
Average MI Coverage %                      25                     20                     29 
Avg LTV %                      73                     39                     56                     75                     88                     95 
Avg DTI %                      35                     32                     33                     34                     36                     37 
Avg FICO                    758                   770                   761                   757                   755                   750 

Events Credit Events
Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

UPB ($ Bn)                        8                       0                       0                       3                       1                       3 
UPB with MI                        4                       1                       3 
% of Loans with MI 55% 100% 99%
Average MI Coverage %                      27                     21                     29 

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

Credit Event Rate 0.05% 0.01% 0.01% 0.04% 0.07% 0.14%
Credit Event Rate (MI Loans) 0.11% 0.07% 0.14%

Original LTV Ratio

Original LTV Ratio

Original LTV Ratio

Exhibit 22



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Analysis Dataset - Descriptive Statistics

Events  All 
Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)               13,996                1,567                1,577                6,987                   618                1,415                1,626                   204 
UPB with MI                 3,851                   605                1,415                1,626                   204 
Loans with MI % 28% 98% 100% 100% 100%
Average MI Coverage %                      25                     11                     25                     30                     35 
Avg LTV %                      73                     39                     56                     75                     85                     91                     95                     97 
Avg DTI %                      35                     32                     33                     34                     35                     37                     37                     37 
Avg FICO                    758                   770                   761                   757                   754                   752                   752                   751 

Events Credit Events
Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

UPB ($ Bn)                        8                       0                       0                       3                       0                       1                       2                       0 
UPB with MI                        4                       0                       1                       2                       0 
% of Loans with MI 55% 93% 100% 100% 100%
Average MI Coverage %                      27                     12                     24                     30                     35 

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

Credit Event Rate 0.05% 0.01% 0.01% 0.04% 0.06% 0.10% 0.13% 0.13%
Credit Event Rate (MI Loans) 0.11% 0.06% 0.10% 0.13% 0.13%

<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Original LTV Ratio by PMI Coverage

Exhibit 23



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.72% 0.06% 0.15% 0.57% 2.03% 2.85%
MI Coverage (% CEUPB) 12% 20% 29%
Gross Loss Severity (% CEUPB) 47% 30% 36% 46% 50% 49%
MI Claim (% CEUPB) 11% 17% 27%
Net Loss Severity (% CEUPB) 36% 30% 36% 46% 33% 22%
MI Claim (% MICov) 91% 87% 94%

Original LTV Ratio

Exhibit 24



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.72% 0.06% 0.15% 0.57% 1.45% 2.31% 3.13% 4.51%
MI Coverage (% CEUPB) 12% 11% 24% 30% 35%
Gross Loss Severity (% CEUPB) 47% 30% 36% 46% 50% 50% 49% 55%
MI Claim (% CEUPB) 11% 9% 22% 27% 32%
Net Loss Severity (% CEUPB) 36% 30% 36% 46% 41% 28% 22% 22%
MI Claim (% MICov) 91% 77% 93% 91% 92%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 25



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.05% 0.01% 0.01% 0.04% 0.07% 0.14%
MI Coverage (% CEUPB) 15% 20% 29%
Gross Loss Severity (% CEUPB) 30% 20% 23% 31% 30% 31%
MI Claim (% CEUPB) 10% 14% 20%
Net Loss Severity (% CEUPB) 20% 20% 23% 31% 15% 11%
MI Claim (% MICov) 70% 69% 70%

Original LTV Ratio

Exhibit 26



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Loan Performance

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
UPB ($ Bn)
Credit Events (% OUPB) 0.05% 0.01% 0.01% 0.04% 0.06% 0.10% 0.13% 0.13%
MI Coverage (% CEUPB) 15% 11% 24% 30% 35%
Gross Loss Severity (% CEUPB) 30% 20% 23% 31% 31% 30% 30% 34%
MI Claim (% CEUPB) 10% 7% 16% 21% 25%
Net Loss Severity (% CEUPB) 20% 20% 23% 31% 23% 14% 9% 9%
MI Claim (% MICov) 70% 69% 68% 71% 71%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 27



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
Credit Events (% OUPB)                                 1.28                   0.10                   0.27                   1.00                   3.59                   5.03 
Gross Loss Severity (% CEUPB)                                 1.04                   0.66                   0.79                   1.00                   1.10                   1.08 
Net Loss Severity (% CEUPB)                                 0.79                   0.66                   0.79                   1.00                   0.72                   0.49 
Gross Loss (% OUPB)                                 1.32                   0.07                   0.21                   1.00                   3.94                   5.43 
Net Loss (% OUPB)                                 1.01                   0.07                   0.21                   1.00                   2.57                   2.47 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 91% 87% 94%

Loans with MI and MI Claim
MI Claim (% CEUPB) 109% 113% 106%

Original LTV Ratio
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United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
Credit Events (% OUPB)                                 1.28                   0.10                   0.27                   1.00                   2.57                   4.08                   5.52                   7.96 
Gross Loss Severity (% CEUPB)                                 1.04                   0.66                   0.79                   1.00                   1.08                   1.09                   1.07                   1.20 
Net Loss Severity (% CEUPB)                                 0.79                   0.66                   0.79                   1.00                   0.89                   0.61                   0.47                   0.49 
Gross Loss (% OUPB)                                 1.32                   0.07                   0.21                   1.00                   2.78                   4.44                   5.92                   9.51 
Net Loss (% OUPB)                                 1.01                   0.07                   0.21                   1.00                   2.29                   2.48                   2.62                   3.89 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 91% 77% 93% 91% 92%

Loans with MI and MI Claim
MI Claim (% CEUPB) 109% 141% 113% 103% 102%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 29



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
Credit Events (% OUPB)                                 1.22                   0.15                   0.32                   1.00                   1.50                   3.11 
Gross Loss Severity (% CEUPB)                                 0.97                   0.65                   0.73                   1.00                   0.94                   0.98 
Net Loss Severity (% CEUPB)                                 0.65                   0.65                   0.73                   1.00                   0.49                   0.34 
Gross Loss (% OUPB)                                 1.19                   0.09                   0.23                   1.00                   1.41                   3.05 
Net Loss (% OUPB)                                 0.79                   0.09                   0.23                   1.00                   0.74                   1.07 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 70% 69% 70%

Loans with MI and MI Claim
MI Claim (% CEUPB) 85% 89% 84%

Original LTV Ratio
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United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Relative Loan Performance (1.00 = "<60%, <=80%")

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80%
NA NA NA 0%, <= 12% < 12%, <= 25% < 25%, <= 30% > 30%

All Loans
Credit Events (% OUPB)                                 1.22                   0.15                   0.32                   1.00                   1.41                   2.22                   2.94                   2.94 
Gross Loss Severity (% CEUPB)                                 0.97                   0.65                   0.73                   1.00                   0.98                   0.97                   0.96                   1.08 
Net Loss Severity (% CEUPB)                                 0.65                   0.65                   0.73                   1.00                   0.74                   0.45                   0.28                   0.29 
Gross Loss (% OUPB)                                 1.19                   0.09                   0.23                   1.00                   1.37                   2.15                   2.83                   3.18 
Net Loss (% OUPB)                                 0.79                   0.09                   0.23                   1.00                   1.04                   1.00                   0.83                   0.84 

Summary of MI Claim

Loans with MI Coverage
MI Claim (% MICov) 70% 69% 68% 71% 71%

Loans with MI and MI Claim
MI Claim (% CEUPB) 85% 97% 85% 85% 81%

Original LTV Ratio by PMI Coverage
<80%, <=100%

Exhibit 31



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)                               3,622                   526                   411                2,139                   298                    248 
Credit Event UPB                                 26.2                    0.3                    0.6                  12.1                    6.1                     7.1 
MI Coverage                                   3.2                      -                        -                        -                      1.2                     2.0 
Gross Loss                                 12.4                    0.1                    0.2                    5.6                    3.1                     3.5 
MI Claim                                   3.0                      -                        -                        -                      1.1                     1.9 
Net Loss                                   9.5                    0.1                    0.2                    5.6                    2.0                     1.6 

Original LTV Ratio
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United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Pre-Crisis ('00-04)

<= 50 <50%, <=60% <60%, <=80%
 NA  NA  NA  0%, <= 12%  < 12%, <= 25%  < 25%, <= 30%  > 30% 

All Loans
UPB ($ Bn)                               3,622                   526                   411                2,139                   120                   272                   136                     19 
Credit Event UPB                                 26.2                    0.3                    0.6                  12.1                    1.7                    6.3                    4.2                    0.8 
MI Coverage                                   3.2                      -                        -                        -                      0.2                    1.5                    1.3                    0.3 
Gross Loss                                 12.4                    0.1                    0.2                    5.6                    0.9                    3.1                    2.1                    0.5 
MI Claim                                   3.0                      -                        -                        -                      0.1                    1.4                    1.2                    0.3 
Net Loss                                   9.5                    0.1                    0.2                    5.6                    0.7                    1.8                    0.9                    0.2 

<80%, <=100%
Original LTV Ratio by PMI Coverage

Exhibit 33



United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80% <80%, <=90% <90%, <=100%

All Loans
UPB ($ Bn)                             13,996                1,567                1,577                6,987                1,620                 2,244 
Credit Event UPB                                   7.6                    0.1                    0.2                    3.1                    1.1                     3.1 
MI Coverage                                   1.1                      -                        -                        -                      0.2                     0.9 
Gross Loss                                   2.3                    0.0                    0.1                    1.0                    0.3                     1.0 
MI Claim                                   0.8                      -                        -                        -                      0.2                     0.6 
Net Loss                                   1.5                    0.0                    0.1                    1.0                    0.2                     0.3 

Original LTV Ratio
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United States Mortgage Insurers
Loan Population Summary Metrics

Evaluation as of September 30, 2025

Summary of Credit Events

Subset Post-Crisis ('10-25)

<= 50 <50%, <=60% <60%, <=80%
 NA  NA  NA  0%, <= 12%  < 12%, <= 25%  < 25%, <= 30%  > 30% 

All Loans
UPB ($ Bn)                             13,996                1,567                1,577                6,987                   618                1,415                1,626                   204 
Credit Event UPB                                   7.6                    0.1                    0.2                    3.1                    0.4                    1.4                    2.1                    0.3 
MI Coverage                                   1.1                      -                        -                        -                      0.0                    0.3                    0.6                    0.1 
Gross Loss                                   2.3                    0.0                    0.1                    1.0                    0.1                    0.4                    0.6                    0.1 
MI Claim                                   0.8                      -                        -                        -                      0.0                    0.2                    0.5                    0.1 
Net Loss                                   1.5                    0.0                    0.1                    1.0                    0.1                    0.2                    0.2                    0.0 

<80%, <=100%
Original LTV Ratio by PMI Coverage

Exhibit 35
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