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Introduction

First-time homebuyers are an important aspect of the US housing market. According to ICE’s May 2026 Mortgage
Monitor, first-time homebuyers accounted for approximately 50% of purchase originations in 20262. This paper
evaluates the predictive power of credit scores FICO 10T and VantageScore 4.0 in estimating defaults for first-time
homebuyers.

Since the late 1990s, Classic FICO has been relied upon by Freddie Mac and Fannie Mae (Enterprises) for loan
delivery. In 2020, Fannie Mae and Freddie Mac released a Joint Enterprise Credit Score Solicitation to start a multiyear
process to modernize the credit score models used for loan delivery to the Enterprises. As of May 2026, the Federal
Housing Finance Agency (FHFA) has approved two credit scores, in addition to Classic FICO, for Enterprise loan
delivery: VantageScore 4.0 (VantageScore) and FICO Score 10T (FICO 10T). On April 22, 2026, the FHFA announced
“...they [the Enterprises] will permit approved lenders to deliver mortgage loans using a credit score generated by either
the Classic FICO model or the VantageScore 4.0 model.” The FHFA also announced that “[s]imilar implementation
efforts are underway with respect to FICO 10T. The Enterprises expect to be able to publish historical FICO 10T scores
in Summer 2026 and adopt scores from the model at a later date.”® This modernization represents a shift in the way
mortgages will be underwritten and priced.

The April 22, 2026 announcement was not limited to the Enterprises; it was a joint announcement with the Department
of Housing and Urban Development. “In a joint announcement, HUD Secretary Scott Turner and FHFA Director William
J. Pulte announced that the Federal Housing Administration and Fannie Mae and Freddie Mac are implementing their
first new credit score models for mortgages in decades,”® referring to VantageScore 4.0 and FICO 10T. According to
the FHA's annual report, approximately 80% of FHA purchase mortgages were for first-time homebuyers in 20257,

FICO 10T and VantageScore both incorporate trended credit data—evaluating borrower behavior over a 24-month
window rather than a point-in-time snapshot—a fundamental methodological departure from Classic FICO, which has
been the industry standard since the late 1990s. While the Enterprises have published comparative performance data
for VantageScore and Classic FICO, data for FICO 10T have been provided to the FHFA and the Enterprises but, as
noted previously, not publicly released at the time of this publication. In addition, the public data are limited to loans
delivered to the Enterprises.

Milliman obtained a representative data sample directly from one of the three major U.S. credit bureaus, covering nearly
20 million new mortgage trades across multiple historical periods, with VantageScore and FICO 10T available across
all mortgage types. The data received from the credit bureau included performance flags to identify trades that had a
default event or loan modification during the observation window. Milliman evaluated each score using various model
fit statistics to assess their relative effectiveness in predicting mortgage default.

This paper, commissioned by FICO, evaluates the strength of the fit statistics for the modern credit scores, FICO 10T
and VantageScore, the distribution across credit score bins, default rates by decile for each score, and the predictive
power of each score as measured by the same fit statistics requested in the Enterprises’ solicitation for modernized
credit scores. This report focuses on first-time homebuyers, an important segment of mortgage market. This paper
evaluates credit score performance using borrower-level historical data and statistical discriminatory-power metrics; it
does not estimate loan approval, pricing, or underwriting impacts directly.

2 |CE. Mortgage Monitor Report May 2026. Retrieved May 14, 2026 from https://mortgagetech.ice.com/resources/data-reports/may-2026-mortgage-
monitor

3. Federal Housing Finance Agency. (February 18, 2020). Fannie Mae and Freddie Mac publish Joint Enterprise Credit Score Solicitation. Retrieved
May 12, 2026, from https://www.fhfa.gov/news/news-release/fannie-mae-and-freddie-mac-publish-joint-enterprise-credit-score-solicitation.

4. Federal Housing Finance Agency. (April 22, 2026). Credit scores. Retrieved May 12, 2026, from https://www.fhfa.gov/policy/credit-scores.
5. Ibid.

6. Federal Housing Finance Agency. (April 22, 2026). Homebuying advances into new era of credit score competition. Retrieved May 12, 2026, from
https://www.fhfa.gov/news/news-release/homebuying-advances-into-new-era-of-credit-score-competition.

7 Federal Housing Administration. 2025 Annual Report to Congress. Retrieved May 14, 2026.

https://www.hud.gov/sites/dfiles/Housing/documents/2025FHAAnnualReportMMIFund.pdf

Analysis of Mortgage Data and Fit Statistics for
FICO Score 10T and VantageScore 4.0
First-time home buyer mortgages 1 May 2026


https://mortgagetech.ice.com/resources/data-reports/may-2026-mortgage-monitor
https://mortgagetech.ice.com/resources/data-reports/may-2026-mortgage-monitor
https://www.fhfa.gov/news/news-release/fannie-mae-and-freddie-mac-publish-joint-enterprise-credit-score-solicitation
https://www.fhfa.gov/policy/credit-scores
https://www.fhfa.gov/news/news-release/homebuying-advances-into-new-era-of-credit-score-competition
https://www.hud.gov/sites/dfiles/Housing/documents/2025FHAAnnualReportMMIFund.pdf

MILLIMAN CLIENT REPORT

Data

Milliman obtained six cross-sectional snapshots of credit bureau data at the individual trade level. The dataset contained
various types of tradelines® and was filtered to only mortgages that were new originations (originated up to six months
prior to the archive date) and contain valid values for FICO 10T and VantageScore. This analysis segments mortgages
into the following mortgage types:

1. All mortgages in the dataset
2. Loans delivered to Freddie Mac or Fannie Mae (Freddie/Fannie)
3. Loans endorsed by the Federal Housing Administration (FHA)

Freddie/Fannie and FHA loans are analyzed separately in this study because the joint announcement between FHFA
and HUD was specific to Freddie Mac, Fannie Mae and FHA mortgages. Figure 1 provides summary statistics for the
analysis dataset.

Figure 1: Credit bureau data summary for new mortgage originations

Archive Performance Window Number of mortgages Default rate
date Start End All Freddie/Fannie FHA All Freddie/Fannie FHA

2/1/2012  8/1/2011 8/1/2013 2,364,912 1,347,303 309,232 0.41% 0.12% 1.78%
4/1/2013 10/1/2012  10/1/2014 4,227,663 2,250,879 545,557 0.28% 0.11% 1.09%
4/1/2016 10/1/2015 10/1/2017 3,181,790 1,504,761 553,687 0.43% 0.16% 1.40%
4/1/2018 10/1/2017 10/1/2019 3,325,080 1,606,342 510,554 0.93% 0.37% 3.12%
4/1/2020 10/1/2019  10/1/2021 4,935,018 2,430,851 610,208 1.19% 0.53% 4.19%
4/1/2023 10/1/2022 10/1/2024 1,783,372 756,029 307,870 3.10% 1.09% 10.38%
Total 19,817,835 9,896,165 2,837,108 0.91% 0.34% 3.27%

The archive date represents the last month that would constitute a borrower as a new origination. The performance
window start and end represent the period in which borrower performance is observed. Therefore, within each
snapshot, 18-24 months of performance are observed for each borrower, with the number of performance months
depending on the origination date. For each archive, credit scores were calculated prior to mortgage origination to best
represent the credit score that would have been produced during the origination process.

For each trade record, a default is defined as a loan that was reported as a 90-day delinquency or worse (including
foreclosure) during the performance window or a loan that received a loan modification prior to reaching 90 days
delinquent. The reason for including loan maodifications in the definition is that mortgage modifications are generally not
provided to borrowers unless the borrower can demonstrate a financial hardship and has either missed a mortgage
payment or will miss a mortgage payment.®'% The exception to this requirement was during the COVID-19 pandemic,
when documentation of financial hardship was not required, delinquency rates on mortgages rapidly increased, and
many borrowers entered voluntary forbearance programs. Furthermore, loan modifications result in additional costs to
mortgage guarantors, servicers, and credit risk transfer (CRT) investors, and they impact prepayment speeds on
mortgage-backed security (MBS) pools. For completeness, the appendix of this report reproduces the fit statistics tables
excluding loan modifications so readers can compare the results with and without loan modifications.

Figure 1 provides the loan counts and default rates by mortgage type. The default rates for Freddie/Fannie loans are
lower than all mortgages, and the default rate for FHA mortgages is higher than all mortgages. For each column in
Figure 1, the data show the highest default rates for the 2023 archive date. This trend is consistent with a general
increase in mortgage delinquency rates and corresponds to a period of higher interest rates, lower housing affordability,

8. Tradeline is defined as a record of a credit account, including auto loans, student loans, personal loans, mortgages, etc.
9. Fannie Mae. (April 8, 2026). Servicing guide. Retrieved May 12, 2026, from https://servicing-guide.fanniemae.com/svc/d2-3.2-06/fannie-mae-flex-
modification.

10. Federal Housing Administration. (n.d.). FHA’s loss mitigation program. U.S. Department of Housing and Urban Development. Retrieved May 12,
2026, from https://www.hud.gov/helping-americans/fha-loss-mitigation.
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and slower home price growth compared to the prior available archive periods. Note, the 2020 archive period does not
reflect mortgage defaults for borrowers that were in COVID-19-related forbearance if the delinquency was not reported
to the credit bureau.

The data supplied for this study, from one of the three major U.S. credit bureaus, enabled Milliman to identify borrowers
who were first-time homebuyers, and this analysis is focused on that segment of borrowers. First-time homebuyers are
an important population to analyze because credit scores are used to both evaluate whether to provide access to credit
(i.e., to approve a mortgage or not) and to price mortgages. For many homeowners, the home is a large percent of an
individual’s wealth, and having access to affordable credit is important in obtaining homeownership. In the data, first-
time homebuyers are defined as borrowers who only have one mortgage tradeline and no prior mortgage tradelines
identified. Figure 2 provides summary statistics of the data for first-time homebuyers.

Figure 2: Data summary by first-time homebuyer for new mortgage originations

Number of mortgages Default rate
Archive date All Freddie/Fannie FHA All Freddie/Fannie FHA

2/1/2012 403,934 126,569 154,291 1.17% 0.16% 2.18%
4/1/2013 645,191 224,169 199,253 0.69% 0.13% 1.49%
4/1/2016 852,925 325,534 273,944 0.87% 0.24% 1.83%
4/1/2018 1,077,968 445,400 291,838 1.68% 0.56% 3.85%
4/1/2020 914,007 355,196 257,102 2.87% 1.15% 5.97%
4/1/2023 754,520 301,427 192,713 4.53% 1.22% 11.52%

Total 4,648,545 1,778,295 1,369,141 2.04% 0.65% 4.39%

Default rates for first-time homebuyers are higher than the default rates shown in Figure 1. Across each mortgage type,
the 2023 archive period is associated with the highest default rate. For the 2023 archive period, the default rate for first-
time homebuyers was 4.5% across all mortgages, 1.2% for Freddie/Fannie mortgages, and 11.5% for FHA mortgages.

On average, first-time homebuyers defaulted at a rate that was 2.25 times more than all borrowers across all archive
periods. First-time homebuyers are, by definition, purchase mortgages, while repeat mortgages could be either a
purchase or refinance mortgage. The average loan-to-value ratio and debt-to-income ratio for refinance mortgages are
typically lower than the ratios on purchase mortgages. Therefore, it is expected that the default rate would be higher
for first-time homebuyers relative to repeat mortgages.

Distribution of scores

Figure 3 provides a distribution of mortgages by credit score for FICO 10T and VantageScore for all first-time
homebuyers in the sample. The distribution shown is calculated across all archive periods, and the bins selected for
this distribution were selected to be consistent with the current loan-level pricing bins for Freddie/Fannie mortgages.
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Figure 3: Distribution of all mortgages by credit score
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FICO 10T scored more borrowers in the lowest credit score bin (10% relative to 8%) and more borrowers in the highest
credit score bin (26% relative to 24%). Relative to FICO 10T, VantageScore scored more borrowers in the 680 to 720
range.

Loan count and default rate matrix

Mortgages are priced across the credit score range of 300 to 850, and being in a different LLPA band will typically result
in different mortgage rates and prices. Given this, Milliman sought to quantify the degree of loan-level consistency
between FICO 10T and VantageScore 4.0 for first-time homebuyers. Figure 4 shows the mortgage count in the data
within cross-sections of FICO 10T and VantageScore 4.0. The credit score bins are defined to be consistent with the
current LLPAs from Freddie Mac and Fannie Mae."" This section also provides default rates across the FICO 10T and
VantageScore matrix. Both the loan count distribution and default rates exclude the 2020 archive data, for reasons
explained in the “2020 archive period” section of the appendix.

Figure 4: Distribution of all mortgages by FICO 10T and VantageScore for first-time homebuyers

VantageScore
FICO 10T [300,620) [620,640) [640,660) [660,680) [680,700) [700,720) [720,740) [740, 760) [760,780) [780,850) Total
[300,620) | 196,531 71,527 44,524 19,386 8,097 3,287 1,026 349 140 40 344,907
[620,640) 38,806 | 41,568] 43,901 28,153 14,284 6,209 1,886 657 288 100 175,852
[640,660) 26,333 37,740 54,125] 47,988 32,438 16,353 5,251 1,914 787 330 223,259
[660,680) 13,949 27,115 50,483 | 61,297]| 58,934 36,920 13,453 5,049 2,210 1,136 270,546
[680,700) 6,575 14,392 33,928 56,366 | 80,461 67,912 29,513 10,965 5,272 3,168 308,552
[700,720) 3,216 6,622 16,791 37,529 79,226 | 96,544| 56,929 23,421 12,635 7,461 340,374
[720,740) 815 1,744 5,940 16,993 51,494 96,995| 86,938| 46,915 30,553 17,712 356,099
[740, 760) 295 585 1,744 5777 23,784 64,443 87,066 | 71,564] 62,651 47,662 365,571
[760,780) 61 150 404 1,753 9,106 30,568 53,287 65,731 86,433 108,627 356,120
[780,850) 25 46 140 673 4,576 18,675 32,963 55915 147,914 732,331| 993,258
Total 286,606 201,489 251,980 275,915 362,400 437,906 368,312 282,480 348,883 918,567 3,734,538

For first-time homebuyers, only 40.4% of the mortgages are within the same credit score bin for LLPA pricing. As credit
scores are used to price mortgages and as an input to price servicing (as well as other factors that impact the price of

11. Note, the April 22 announcement from the FHFA indicated different LLPA grids are being developed for VantageScore 4.0 (and presumably FICO
10T). Since those grids have not been published, the existing LLPA grids are used for this analysis.

Analysis of Mortgage Data and Fit Statistics for
FICO Score 10T and VantageScore 4.0
First-time home buyer mortgages 4 May 2026



MILLIMAN CLIENT REPORT

mortgages), this means that it is likely that most first-time homebuyer mortgages will be priced differently if priced under
FICO 10T or VantageScore.

In addition to influencing mortgage pricing and mortgage rates, default rates between adjacent credit score bins
increase by a factor between 1.5 and 3.0 in the data. Figure 5 calculates the default rates for the same grid for all first-
time homebuyer mortgages. Note, for credibility, bins in Figure 5 with fewer than 30 defaults are labeled as NA.

Figure 5: Default rate of all mortgages by FICO 10T and VantageScore for first-time homebuyers

VantageScore
FICO 10T [300,620) [620,640) [640,660) [660,680) [680,700) [700,720) [720,740) [740, 760) [760,780) [780,850) Total
[300,620) | 11.39% 7.28% 6.36% 6.15% 5.88% 6.15% 3.31% NA NA NA 9.38%
[620,640) 5.83% 4.86% 4.42% 4.13% 3.96% 3.32% 2.49% NA NA NA 4.68%
[640,660) 4.62% 3.87% 3.46% 3.16% 2.80% 2.45% 2.04% NA NA NA 3.37%
[660,680) 3.30% 2.91% 2.56% 2.40% 2.02% 1.94% 1.51% 1.09% NA NA 2.29%
[680,700) 3.09% 2.22% 2.03% 1.81% 1.55% 1.35% 1.06% 0.92% 0.64% NA 1.58%
[700,720) 2.21% 1.63% 1.46% 1.46% 1.15% 0.95% 0.80% 0.79% 0.57% 0.42% 1.04%
[720,740) NA NA 1.08% 1.07% 0.83% 0.66% 0.67% 0.60% 0.57% 0.28% 0.68%
[740, 760) NA NA NA 0.71% 0.58% 0.51% 0.43% 0.33% 0.35% 0.24% 0.41%
[760,780) NA NA NA NA 0.45% 0.32% 0.25% 0.28% 0.26% 0.18% 0.25%
[780,850) NA NA NA NA NA 0.28% 0.25% 0.18% 0.16% 0.11%] 0.13%
Total 9.29% 4.93% 3.56% 2.59% 1.64% 1.02% 0.63% 0.42% 0.29% 0.13% 1.84%

Holding one score constant and observing default rates across the opposite score, there is a consistent decreasing
relationship between the secondary score and the default rate. For example, when looking at the Vantage Score [780,
850] column, borrowers who have a FICO 10T of [700, 720) display a higher default rate (0.42%) relative to borrowers
who have a FICO 10T of [780, 850] (0.11%). This relationship applies in the other direction as well—when FICO 10T
is within [780, 850], the default rate for borrowers who also have a [700, 720) VantageScore 4.0 is higher (0.28%) than
borrowers who also have a VantageScore 4.0 within [780, 850] (0.11%).

This observation demonstrates that, given the degree of variation in score bin assignment that exists between the two
scores, use of both scores can provide added information about a single borrower. This variation in score bin
assignment also forms the basis of concerns of adverse selection in a lender choice setting, as covered in Milliman’s
prior research.'> While there is information provided by both scores, the Q&A from the FHFA’s April announcement
stated, “Approved lenders will have the choice to report credit scores from either Classic FICO or VantageScore 4.0.
For the time being, the Enterprises will not accept scores from multiple models on a given loan at the time of loan
delivery.”'® Therefore, it is unlikely that multiple credit scores will be able to be used for loan pricing and delivery for
Freddie Mac and Fannie Mae mortgages.

Predictive power

Predictive power measures how well a credit score differentiates borrowers who are more likely to default from
borrowers who are less likely to default. Three statistical measures are calculated to assess predictive power: the
Kolmogorov-Smirnov statistic (KS-statistic), bottom decile lift, and Gini coefficient; the appendix of this paper provides
a description of each measure. Each measure was selected for this analysis because these are the three measures
Freddie/Fannie identified to measure score accuracy and reliability in their 2020 Joint Enterprise Credit Score
Solicitation.' A summary of each statistical measure is provided here:

KS-statistic measures how strongly the score distribution separates high-risk borrowers from low-risk borrowers.

Bottom decile lift measures the percentage of total defaults identified in the lowest decile of the score distribution
relative to a randomly assigned score.

12. Glowacki, J., Huff, R., & Ludden, B. (October 25, 2025). “Lender choice” introduces a bias to default rates for mortgage underwriting. Milliman.
Retrieved May 12, 2026, from https://www.milliman.com/en/insight/lender-choice-introduces-bias-mortgage-underwriting.

13. Federal Housing Finance Agency. (April 22, 2026). Credit scores, op. cit.

14. Fannie Mae and Freddie Mac. (February 18, 2020). Joint Enterprise Credit Score Solicitation. Retrieved May 12, 2026, from
https://sf.freddiemac.com/docs/doc/other/joint-credit-score-solicitation.docx.
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Gini coefficient measures the percentage of maximum possible separation by the model above a random baseline.
This statistic broadly assesses the ordinal capability of a model across its entire score distribution.'®

For all the calculated model fit statistics, a higher value indicates a stronger performing score. Figures 6 through 8
provide the model fit statistics by archive period for first-time homebuyers for each score. The figures are provided for
all mortgages (Figure 6), Freddie/Fannie (Figure 7), and FHA mortgages (Figure 8).

Figure 6: Number of mortgages and fit statistics for all first-time homebuyer mortgages

NUMBER OF DEFAULT %
MORTGAGES RATE VANTAGESCORE FICO 10T DIFFERENCE DIFFERENCE
ARCHIVE A B Cc D E=D-C F=E/C
KS-statistic
2/1/2012 403,934 1.2% 55.3% 57.0% 1.7% 3.1%
4/1/2013 645,191 0.7% 56.3% 57.0% 0.7% 1.3%
4/1/2016 852,925 0.9% 51.9% 52.8% 1.0% 1.9%
4/1/2018 1,077,968 1.7% 51.3% 52.8% 1.4% 2.8%
4/1/2020 914,007 2.9% 38.3% 39.6% 1.3% 3.3%
4/1/2023 754,520 4.5% 50.3% 52.8% 2.5% 5.0%
All Archives 4,648,545 2.0% 47.2% 49.3% 2.1% 4.5%
All Archives, excluding 2020 3,734,538 1.8% 50.5% 52.9% 2.4% 4.7%
Bottom Decile Lift
2/1/2012 403,934 1.2% 4.86 5.12 0.26 5.4%
4/1/2013 645,191 0.7% 58311 5.44 0.13 2.5%
4/1/2016 852,925 0.9% 4.71 4.85 0.14 3.0%
4/1/2018 1,077,968 1.7% 4.57 4.82 0.25 5.4%
4/1/2020 914,007 2.9% 3.29 3.46 0.17 5.1%
4/1/2023 754,520 4.5% 4.28 4.53 0.25 5.8%
All Archives 4,648,545 2.0% 4.23 4.54 0.31 7.4%
All Archives, excluding 2020 3,734,538 1.8% 4.56 4.92 0.37 8.1%
Gini Coefficient
2/1/2012 403,934 1.2% 68.9% 71.1% 2.1% 3.1%
4/1/2013 645,191 0.7% 70.6% 71.9% 1.4% 2.0%
4/1/2016 852,925 0.9% 66.2% 67.5% 1.2% 1.9%
4/1/2018 1,077,968 1.7% 65.6% 67.6% 2.0% 3.0%
4/1/2020 914,007 2.9% 50.3% 52.1% 1.8% 3.6%
4/1/2023 754,520 4.5% 64.7% 67.4% 2.7% 4.1%
All Archives 4,648,545 2.0% 61.1% 63.8% 2.7% 4.4%
All Archives, excluding 2020 3,734,538 1.8% 65.0% 67.9% 2.9% 4.4%

Across all archive periods, the fit statistics for FICO 10T are higher relative to VantageScore for first-time homebuyers.
This result is consistent with Milliman'’s prior research study analyzing fit statistics for each credit score across all new
mortgage originations'®. For first-time homebuyers, the relative improvement offered by FICO 10T across the fit statistic
measures is generally greater than the improvement observed in the prior study that was conducted across all new
mortgage originations.

For completeness in this study, the 2020 archive period is shown in the figure, and the fit statistics are calculated across
each period, across all archive periods, and across all archive periods with removal of the 2020 archive period from the
data. As documented in the appendix, the 2020 archive period in this dataset does not capture all mortgage defaults
and is not consistent with public mortgage default data. Many actual mortgage defaults were not reported to credit

15. The Gini coefficient is calculated as G = 2 x AUC - 1, where AUC is the area under the receiver operating characteristic curve.

16 Glowacki, J., Huff, R. (May 4, 2026). Analysis of credit bureau data and mortgage fit statistics for FICO Score 10T and VantageScore 4.0. Retrieved
May 12, 2026, from https://www.milliman.com/en/insight/fico-score-10t-vantagescore-4-analysis-credit-mortgage
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bureaus because of the Coronavirus Aid, Relief, and Economic Security (CARES) Act.'” When viewing results,
aggregate fit statistics across all archive periods (excluding 2020) provide the most representative data for mortgage
credit risk for the data available for this study.

Figure 7 reproduces the previous information, but with the data filtered to Freddie/Fannie first-time homebuyer
mortgages.

Figure 7: Number of mortgages and fit statistics for Freddie/Fannie first-time homebuyer mortgages

NUMBER OF DEFAULT %
MORTGAGES RATE VANTAGESCORE FICO 10T DIFFERENCE DIFFERENCE
ARCHIVE A B (o D E=D-C F=E/C
KS-statistic
2/1/2012 126,569 0.2% 51.2% 53.2% 2.0% 4.0%
4/1/2013 224,169 0.1% 48.9% 50.9% 1.9% 3.9%
4/1/2016 325,534 0.2% 47.0% 48.2% 1.1% 2.4%
4/1/2018 445,400 0.6% 46.8% 48.5% 1.7% 3.7%
4/1/2020 355,196 1.2% 24.3% 26.0% 1.7% 7.1%
4/1/2023 301,427 1.2% 37.9% 41.6% 3.7% 9.9%
All Archives 1,778,295 0.6% 35.8% 38.1% 2.3% 6.4%
All Archives, excluding 2020 1,423,099 0.5% 42.1% 44.6% 2.5% 6.0%
Bottom Decile Lift
2/1/2012 126,569 0.2% 5.88 578 -0.10 1.7%
4/1/2013 224,169 0.1% 5.34 5.37 0.03 0.6%
4/1/2016 325,534 0.2% 4.91 4.82 -0.09 -1.8%
4/1/2018 445,400 0.6% 4.23 4.49 0.27 6.3%
4/1/2020 355,196 1.2% 243 2.54 0.11 4.4%
4/1/2023 301,427 1.2% 3.76 3.98 0.22 5.9%
All Archives 1,778,295 0.6% 3.56 3.76 0.21 5.9%
All Archives, excluding 2020 1,423,099 0.5% 4.16 4.42 0.26 6.3%
Gini Coefficient
2/1/2012 126,569 0.2% 64.0% 65.1% 1.1% 1.7%
4/1/2013 224,169 0.1% 59.3% 62.8% 3.5% 5.8%
4/1/2016 325,534 0.2% 60.6% 62.0% 1.4% 2.3%
4/1/2018 445,400 0.6% 60.2% 62.2% 2.1% 3.4%
4/1/2020 355,196 1.2% 33.2% 35.1% 1.9% 5.7%
4/1/2023 301,427 1.2% 50.5% 54.1% 3.6% 7.1%
All Archives 1,778,295 0.6% 47.8% 50.6% 2.8% 5.8%
All Archives, excluding 2020 1,423,099 0.5% 55.4% 58.4% 2.9% 5.3%

Across all archive periods, the fit statistics for FICO 10T show greater predictive power relative to VantageScore for
first-time homebuyers with Freddie/Fannie mortgages for the KS-statistic and Gini coefficient. For archive periods 2012
and 2016, VantageScore has a higher bottom decile lift compared to FICO 10T. For all other archive periods, the bottom
decile lift is greater for FICO 10T. We also note, when reviewing the fit statistics by archive period, the relative difference
between FICO 10T and VantageScore is typically largest for the most recent archive period (2023), which is also the
archive period with the highest default rate. This observation is consistent when looking at data for FHA, as shown in
Figure 8. For FHA first-time homebuyer mortgages, the relative predictive lift For FICO 10T is more pronounced relative
to VantageScore, particularly for the most recent archive period.

17. Fiano, L. (July 29, 2020). Protecting your credit during the coronavirus pandemic. Consumer Financial Protection Bureau. Retrieved May 12, 2026,
from https://www.consumerfinance.gov/about-us/blog/protecting-your-credit-during-coronavirus-pandemic/.
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Figure 8: Number of mortgages and fit statistics for FHA first-time homebuyer mortgages

NUMBER OF DEFAULT %
MORTGAGES RATE VANTAGESCORE FICO 10T DIFFERENCE DIFFERENCE
ARCHIVE A B c D E=D-C F=E/C
KS-statistic
2/1/2012 154,291 2.2% 39.8% 42.7% 2.9% 7.4%
4/1/2013 199,253 1.5% 40.7% 41.2% 0.6% 1.4%
4/1/2016 273,944 1.8% 35.5% 36.7% 1.3% 3.6%
4/1/2018 291,838 3.9% 33.9% 36.0% 2.0% 6.0%
4/1/2020 257,102 6.0% 21.2% 22.4% 1.2% 5.9%
4/1/2023 192,713 11.5% 28.4% 31.0% 2.6% 9.1%
All Archives 1,369,141 4.4% 30.8% 34.1% 3.2% 10.5%
All Archives, excluding 2020 1,112,039 4.0% 33.4% 37.2% 3.8% 11.2%
Bottom Decile Lift
2/1/2012 154,291 2.2% 3.27 3.42 0.15 4.6%
4/1/2013 199,253 1.5% 3.49 3.67 0.18 5.2%
4/1/2016 273,944 1.8% 2.95 3.1 0.16 5.3%
4/1/2018 291,838 3.9% 2.88 3.14 0.26 9.1%
4/1/2020 257,102 6.0% 2.02 2.1 0.10 4.7%
4/1/2023 192,713 11.5% 2.31 2.40 0.09 3.8%
All Archives 1,369,141 4.4% 2.71 2.94 0.23 8.6%
All Archives, excluding 2020 1,112,039 4.0% 2.92 3.21 0.29 9.9%
Gini Coefficient
2/1/2012 154,291 2.2% 52.3% 55.6% 3.3% 6.3%
4/1/2013 199,253 1.5% 53.6% 55.2% 1.5% 2.9%
4/1/2016 273,944 1.8% 47.3% 49.0% 1.8% 3.8%
4/1/2018 291,838 3.9% 45.9% 48.7% 2.7% 6.0%
4/1/2020 257,102 6.0% 29.4% 31.3% 1.9% 6.4%
4/1/2023 192,713 11.5% 38.9% 41.8% 2.9% 7.3%
All Archives 1,369,141 4.4% 42.3% 46.2% 3.9% 9.1%
All Archives, excluding 2020 1,112,039 4.0% 45.8% 50.1% 4.3% 9.4%

For FHA mortgages, credit risk is insured by the FHA. However, FHA servicers incur costs for servicing delinquent
loans, and higher delinquency rates can have negative implications if the default rate for a given lender is higher than
the default rate for peers, as reported in Neighborhood Watch.'® Therefore, FHA lenders and servicers pay careful
attention to underwriting and delinquency trends in their portfolio. The previous fit statistics demonstrate that FICO 10T
better segments high-risk from low-risk first-time homebuyers for FHA mortgages when compared to VantageScore.

Summary of analysis

This analysis presented three measures of predictive power for FICO 10T and VantageScore for evaluating mortgage
default risk for first-time homebuyers. Predictive power was measured by statistics specifically identified by
Freddie/Fannie in their 2020 credit score solicitation. These statistics collectively evaluate rank order capability,
maximum separation, and identification of the riskiest borrowers. Across almost all permutations of fit statistics, archive
periods and mortgage types in the study, we find that FICO 10T demonstrates stronger predictive power than
VantageScore on this data sample of first-time homebuyer mortgage originations.

Given the credit scoring models use different algorithms to evaluate creditworthiness, there will be pricing differences
under the current LLPA grids between the two scores. This is highlighted by the fact that only 40.4% of the consumers
in the data would have the same LLPA pricing (assuming the LLPA grids are the same for VantageScore 4.0 and FICO
10T) if all mortgages were conventional mortgages. This means that migrating from a single score to the use of multiple

18. U.S. Department of Housing and Urban Development. (May 12, 2026). Neighborhood Watch. Retrieved May 12, 2026, from
https://entp.hud.gov/sfnw/public/.
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scores would result in pricing differences between mortgages under each score. At this time, there is uncertainty with
how LLPA grids will be implemented. Without addressing the differences in the distribution and performance of FICO
10T and Vantage score within LLPA grids, there will be considerable impacts to the interest rates charged to borrowers
and how investors will price this uncertainty.

For first-time homebuyers for FHA mortgages, the fit statistics for FICO 10T were higher than the fit statistics for
VantageScore. This indicates FICO 10T is more predictive than VantageScore in segmenting high-risk from low-risk
borrowers for this population. Managing default risk is important for FHA’s ability to facilitate access to affordable
mortgage credit, particularly for first-time, low-, and moderate-income homebuyers. In addition, managing defaults is
important for FHA originators and FHA servicers because default events can be costly for FHA servicing, and higher
default rates relative to peers can result in disciplinary actions if they exceed the Compare Ratio as calculated in
Neighborhood Watch.

Limitations

There are limitations to the analysis presented in this report. This section describes the known limitations of the analysis.

Borrowers in this sample were approved for a mortgage under Classic FICO. As a result, the dataset is censored to
only borrowers with a Classic FICO score who met the underwriting guidelines, given the other risk attributes of the
borrower. This censoring effect means that model fit statistics will likely be understated relative to the true predictive
power of each score without the presence of this censoring. The results of the study do not attempt to make a judgment
on the direction or magnitude of this effect on any credit score.

This analysis used one specific default definition (either 90-plus-day delinquency or a loan modification occurred within
the performance window). Milliman also performed the analysis without including loan modification in the default
definition, and the results of that analysis were consistent with the findings presented in this paper. Fit statistics based
on a default definition that does not include loan modifications are provided in the appendix.

The scores obtained for this report were obtained from one credit bureau. This provides consistency in the scores
between borrowers, but it is not consistent with the decision score used for underwriting and pricing mortgages. When
mortgages are underwritten, credit scores are pulled from all three credit bureaus and aggregated using the tri-merge
approach.

Mortgage default rates occur over the life of the mortgage. This analysis is limited to an 18-to-24-month performance
window. This performance window is consistent with the default horizon used to develop credit scoring models (which
are estimated on all types of credits) but less than the life of a mortgage. Milliman performed an analysis on 24-month
default rates relative to lifetime default rates, and we found there is a high correlation (above 90%) between 24-month
default rates and lifetime default rates.

Mortgage defaults are influenced by both the credit profile of the borrower and economic conditions. The time periods
used in this analysis generally represent a period of strong mortgage credit performance and home price appreciation.
Mortgage defaults have historically been elevated during periods of home price declines. The data available and
required to obtain a VantageScore or FICO 10T are limited to approximately calendar year 2012 and subsequent years,
and the data required to evaluate the relative performance of these credit scores during periods where home prices
declined do not exist.

The analysis focuses on six specific observation periods. While the results demonstrated higher fit statistics for FICO
10T over VantageScore within these periods across mortgage types for first-time homebuyers, Milliman encourages
other research repeating this analysis under different segmentations and different sets of observation periods to
evaluate the consistency of the results. The results by archive period were reported in this study to provide readers
with information on how fit statistics vary between archive periods.

The presentation of fit statistics provides insight into what model provided the best statistical power across the sample
period. The fit statistics are consistently higher for FICO 10T, but this analysis does not attempt to evaluate the statistical
significance or economic impact of these differences across segments. Further analysis is required, and encouraged,
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to evaluate the impact of credit score modernization on changes to mortgage approval and denial rates, pricing, and
costs across the entire mortgage lifecycle.

Appendix
MEASURES OF PREDICTIVE POWER

For this analysis, predictive power measures how well a credit score differentiates borrowers who are more likely to
default from borrowers who are less likely to default. Three statistical measures were calculated to assess predictive
power.

KS-statistic

The Kolmogorov-Smirnov statistic (KS-statistic) is taken from the K-S Test, which measures how similar the distribution
of credit score is for borrowers who default and borrowers who did not default. Specifically, the KS-statistic is the
maximum vertical distance between the cumulative distribution functions (CDF) of credit score for borrowers with and
without a default. Higher values indicate that the credit scores have a stronger ability to separate defaulters from non-
defaults. A random score would have a KS-statistic of approximately zero.

For demonstration purposes, Figure 9 provides an illustration of the calculation of the KS-statistic.

Figure 9: lllustrative KS-statistic calculation
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Bottom decile lift

The bottom decile lift represents the capture of defaulting borrowers in the lowest score decile relative to a random
score. To calculate the bottom decile lift, each score is broken into 10 evenly sized deciles. Then, the number of defaults
in the bottom decile is divided by the total number of defaults in the data. A random score would identify 10% of all
defaults in the bottom decile. Therefore, the lift is calculated as this percentage of defaults identified divided by 10%.
Higher lift indicates a stronger capability to segment a greater proportion of defaulting borrowers into the lowest score
echelon. A random score would have a bottom decile lift of 1.

For demonstration purposes, Figure 10 shows the calculation performed to determine the bottom decile lift.
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Figure 10: Calculation of bottom decile lift, sample for illustrative purposes

DECILE NUMBER OF MORTGAGES NUMBER OF DEFAULTS DEFAULT RATE LIFT
1 1,488,290 65,882 4.43% 5.43
2 1,488,287 24,951 1.68% 3.74
3 1,488,280 12,157 0.82% 2.83
4 1,488,280 7,144 0.48% 227
5 1,488,280 4,311 0.29% 1.89
6 1,488,280 2,516 0.17% 1.61
7 1,488,280 1,627 0.11% 1.40
8 1,488,280 1,161 0.08% 1.23
9 1,488,280 913 0.06% 1.10
10 1,488,280 740 0.05% 1.00
Total 14,882,817 121,402 0.82%

The bottom decile lift is calculated as 65,882 divided by 12,140 (which is 10% of the total number of defaults).
Gini coefficient

The Gini coefficient is calculated as 2*AUC — 1. The area under the receiving operating characteristic curve (AUC) is
calculated as the probability that a borrower who defaults was assigned a lower score than a borrower who did not
default. For example, an AUC of 80% means that if a defaulting borrower and a non-defaulting borrower are selected
at random, there is an 80% chance the defaulting borrower has a lower score than the non-defaulting borrower. A
higher AUC indicates the model has stronger ranking capabilities. A randomly assigned score would have an AUC of
50%. AUC is used to evaluate how well a model differentiates risks across the entire range of scoring outcomes.

For demonstration purposes, Figure 11 provides a sample of the receiver operating characteristic (ROC) curve.

Figure 11: lllustrative example for ROC curve
lllustrative ROC Curve
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FIT STATISTICS EXCLUDING LOAN MODIFICATIONS

Figures 12, 13, and 14 provide the credit score fit statistics to all, Freddie/Fannie, and FHA first-time homebuyer
mortgages using the default signal that does not identify loan modifications as a default. The results and relativities
between FICO 10T and VantageScore are consistent with the results presented in Figures 8, 9, and 10 of this study.
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Figure 12: Number of mortgages and fit statistics for all first-time homebuyer mortgages, excluding loan modifications as defaults

Number of Default %
Mortgages Rate VantageScore 4.0 FICO 10T Difference Difference
Archive A B Cc D E=D-C F=E/C
KS-statistic
2/1/2012 403,934 1.2% 56.2% 58.0% 1.9% 3.3%
4/1/2013 645,191 0.7% 57.0% 57.6% 0.6% 1.0%
4/1/2016 852,925 0.9% 52.3% 53.5% 1.2% 2.3%
4/1/2018 1,077,968 1.7% 51.7% 53.3% 1.6% 3.2%
4/1/2020 914,007 2.9% 42.6% 44.0% 1.5% 3.5%
4/1/2023 754,520 4.5% 50.9% 53.4% 2.5% 4.9%
All Archives 4,648,545 2.0% 50.1% 52.4% 2.3% 4.5%
All Archives, excluding 2020 3,734,538 1.8% 51.3% 53.7% 2.4% 4.7%
Bottom Decile Lift
2/1/2012 403,934 1.2% 5.08 5.32 0.23 4.6%
4/1/2013 645,191 0.7% 5.37 5.56 0.18 3.4%
4/1/2016 852,925 0.9% 4.77 4.91 0.13 2.8%
4/1/2018 1,077,968 1.7% 4.58 4.84 0.26 5.6%
4/1/2020 914,007 2.9% 3.93 4.12 0.19 4.7%
4/1/2023 754,520 4.5% 4.41 4.67 0.27 6.0%
All Archives 4,648,545 2.0% 4.54 4.87 0.32 71%
All Archives, excluding 2020 3,734,538 1.8% 4.66 5.03 0.37 7.9%
Gini Coefficient
2/1/2012 403,934 1.2% 70.5% 72.4% 2.0% 2.8%
4/1/2013 645,191 0.7% 71.4% 72.7% 1.4% 1.9%
4/1/2016 852,925 0.9% 66.9% 68.2% 1.2% 1.8%
4/1/2018 1,077,968 1.7% 66.0% 68.1% 2.1% 3.2%
4/1/2020 914,007 2.9% 55.8% 58.0% 2.1% 3.8%
4/1/2023 754,520 4.5% 65.4% 68.1% 2.7% 4.2%
All Archives 4,648,545 2.0% 64.5% 67.3% 2.7% 4.2%
All Archives, excluding 2020 3,734,538 1.8% 65.9% 68.8% 2.9% 4.4%
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Figure 13: Number of mortgages and fit statistics for Freddie/Fannie first-time homebuyer mortgages, excluding loan modifications as

defaults
Number of Default %
Mortgages Rate VantageScore 4.0 FICO 10T Difference Difference
Archive A B Cc D E=D-C F=E/C
KS-statistic
2/1/2012 126,569 0.2% 52.5% 55.9% 3.3% 6.4%
4/1/2013 224,169 0.1% 51.9% 52.9% 1.0% 1.8%
4/1/2016 325,534 0.2% 48.0% 49.2% 1.2% 2.4%
4/1/2018 445,400 0.6% 47.1% 49.0% 1.9% 4.1%
4/1/2020 355,196 1.2% 31.4% 33.5% 2.1% 6.7%
4/1/2023 301,427 1.2% 40.3% 43.8% 3.6% 8.9%
All Archives 1,778,295 0.6% 42.4% 44.6% 2.2% 5.3%
All Archives, excluding 2020 1,423,099 0.5% 44.1% 46.4% 2.3% 5.3%
Bottom Decile Lift
2/1/2012 126,569 0.2% 6.00 5.93 -0.07 -1.1%
4/1/2013 224,169 0.1% 5.42 51511 0.08 1.6%
4/1/2016 325,534 0.2% 4.99 4.87 -0.12 -2.3%
4/1/2018 445,400 0.6% 4.23 4.54 0.31 7.4%
4/1/2020 355,196 1.2% 3.27 3.40 0.13 4.0%
4/1/2023 301,427 1.2% 3.97 4.20 0.23 5.7%
All Archives 1,778,295 0.6% 4.17 4.43 0.26 6.2%
All Archives, excluding 2020 1,423,099 0.5% 4.31 4.59 0.28 6.6%
Gini Coefficient
2/1/2012 126,569 0.2% 66.3% 66.7% 0.4% 0.6%
4/1/2013 224,169 0.1% 63.6% 66.0% 2.5% 3.9%
4/1/2016 325,534 0.2% 62.1% 63.6% 1.5% 2.5%
4/1/2018 445,400 0.6% 60.4% 62.7% 2.2% 3.7%
4/1/2020 355,196 1.2% 40.9% 45.0% 4.1% 10.0%
4/1/2023 301,427 1.2% 52.9% 56.8% 3.9% 7.4%
All Archives 1,778,295 0.6% 55.4% 58.6% 3.1% 5.7%
All Archives, excluding 2020 1,423,099 0.5% 57.5% 60.6% 3.0% 5.3%
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Figure 14: Number of mortgages and fit statistics for FHA first-time homebuyer mortgages, excluding loan modifications as defaults

Number of Default %
Mortgages Rate VantageScore 4.0 FICO 10T Difference Difference
Archive A B Cc D E=D-C F=E/C
KS-statistic
2/1/2012 154,291 2.2% 40.2% 43.6% 3.4% 8.4%
4/1/2013 199,253 1.5% 41.2% 41.9% 0.6% 1.6%
4/1/2016 273,944 1.8% 36.0% 37.3% 1.2% 3.4%
4/1/2018 291,838 3.9% 33.8% 35.9% 2.1% 6.3%
4/1/2020 257,102 6.0% 25.1% 25.4% 0.3% 1.2%
4/1/2023 192,713 11.5% 28.9% 31.5% 2.6% 9.1%
All Archives 1,369,141 4.4% 32.5% 35.8% 3.3% 10.1%
All Archives, excluding 2020 1,112,039 4.0% 34.2% 38.0% 3.8% 11.1%
Bottom Decile Lift
2/1/2012 154,291 2.2% 3.42 3.65 0.23 6.6%
4/1/2013 199,253 1.5% 3.58 3.73 0.15 4.3%
4/1/2016 273,944 1.8% 3.01 3.15 0.15 4.9%
4/1/2018 291,838 3.9% 2.85 3.10 0.26 9.0%
4/1/2020 257,102 6.0% 2.35 2.56 0.21 8.9%
4/1/2023 192,713 11.5% 2.37 2.47 0.10 4.2%
All Archives 1,369,141 4.4% 2.85 3.09 0.24 8.5%
All Archives, excluding 2020 1,112,039 4.0% 3.00 3.29 0.30 9.8%
Gini Coefficient
2/1/2012 154,291 2.2% 53.5% 56.9% 3.4% 6.4%
4/1/2013 199,253 1.5% 54.3% 55.9% 1.6% 3.0%
4/1/2016 273,944 1.8% 47.9% 49.7% 1.7% 3.6%
4/1/2018 291,838 3.9% 45.6% 48.5% 2.8% 6.2%
4/1/2020 257,102 6.0% 33.8% 36.1% 2.3% 6.9%
4/1/2023 192,713 11.5% 39.4% 42.4% 3.0% 7.7%
All Archives 1,369,141 4.4% 44.4% 48.3% 3.9% 8.8%
All Archives, excluding 2020 1,112,039 4.0% 46.7% 51.0% 4.3% 9.2%

2020 archive period

For this analysis, Milliman excluded loans originated in the 2020 archive period from the study. 2020 originations were
impacted by the COVID-19 pandemic, and the default rates observed in the credit bureau data were inconsistent with
default rates from publicly available mortgage performance data filtered to the same origination period and observation

window.

This inconsistency is attributable to mortgage forbearance programs and credit reporting changes due to the CARES
Act."® According to a blog post by the Consumer Financial Protection Bureau titled “Protecting your credit during the
coronavirus pandemic,” lenders could provide accommodations or not provide accommodations to borrowers impacted
by the COVID-19 pandemic.?° For federally backed mortgages (e.g., Freddie Mac; Fannie Mae; and FHA, Veterans
Affairs, and U.S. Department of Agriculture mortgages), forbearance (i.e., accommodation) must have been provided
to any borrower who claimed financial hardship due to the COVID-19 pandemic. For borrowers who received

accommodation:

19. Fiano, L. (July 29, 2020), op. cit.
20. Ibid.
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“How your lenders report your account to credit reporting agencies under the CARES Act depends on whether you are
current or already delinquent when this agreement is made. These reporting requirements apply only if you are making
any payments required by the agreement.

If your account is current and you make an agreement to make a partial payment, skip a payment, or other
accommodation, then the creditor is to report to credit reporting companies that you are current on your loan or
account.

If your account is already delinquent and you make an agreement, then the creditor cannot report you as more
delinquent (such as reporting you as 60 days delinquent when you started out 30 days delinquent) during the
period of the agreement.

If your account is already delinquent and you make an agreement, and you bring your account current, the creditor
must report that you are current on your loan or account.

This CARES Act requirement applies only to agreements made between January 31, 2020 and the later of either:
120 days after March 27, 2020 or
120 days after the national emergency concerning COVID-19 ends."”’

The national emergency concerning COVID-19 ended on May 11, 2023.22 Therefore, the reporting for delinquent loans
during this period is impacted by the CARES Act and forbearance options for most mortgages in the data.

Milliman compared the default rates from the credit bureau data relative to the default rates in loan performance data
published by Freddie Mac and Fannie Mae. Figure 15 shows cumulative development curves for 90-plus-day
delinquencies from data published by Freddie Mac and Fannie Mae for the same loan population for the 2018, 2020,
and 2023 archive periods.

Figure 15: Cumulative 90-plus-day delinquency rate by loan age
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21. Ibid.

22. Centers for Disease Control and Prevention. (September 12, 2023). End of the federal COVID-19 public health emergency (PHE) declaration.
Retrieved May 12, 2026, from https://archive.cdc.gov/www_cdc_gov/coronavirus/2019-ncov/your-health/end-of-phe.html.
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From Figure 15, defaults from the COVID-19 period originations were significantly greater than defaults from 2018 and
2023 origination periods. For the 2020 origination period, cumulative 90-plus-day default rates approached 3.5%,
relative to less than 1.0% for 2018 and 2023 originations. The data reported by Freddie Mac and Fannie Mae identify
loans as being in forbearance, but they also report on the number of total missed payments. This reporting is different
from the credit bureau data because it reflects actual mortgage payments made, which impact cash flows to MBS and
CRT investors.

Figure 16 provides the cumulative default rates observed in the credit bureau data for Freddie Mac and Fannie Mae
mortgages for the same reporting periods and exposure window.

Figure 16: Trade performance data, Freddie/Fannie mortgages only

Credit Bureau Trade Performance Data, Freddie/Fannie Mortgages Only

ARCHIVE DATE NUMBER OF MORTGAGES DEFAULT RATE
4/1/2018 1,606,342 0.37%
4/1/2020 2,430,851 0.53%
4/1/2023 756,029 1.09%

The default rate for 2020 originations is materially different from the default rate observed in the Freddie Mac and
Fannie Mae loan performance data. It is not clear from the data which mortgages are reported as a default and which
mortgages are not reported as a default for this period. Given the low default rate in the credit bureau data and unique
reporting circumstances with respect to the COVID-19 pandemic, this archive period was excluded from this study.
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