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Abst ract

Thi s docunent defines a domain profile of the Operating Mdel
Protocol (OWP) for Al and nachine learning (M) systens deployed in
US housi ng finance contexts subject to the Federal Housing Finance
Agency (FHFA) Bulletin 2025-16 (effective March 3, 2026), which

est abli shes a conprehensi ve Al governance framework for Fannie Me,
Freddi e Mac, and the Federal Hone Loan Banks (the GSEs), requiring
transparency, accountability, and ethical stewardship for Al/M
systens used in housing finance deci sions.

The profile -- designated HomeMark -- specifies how OW' s
deterministic routing invariant, Wtchtower enforcenent franmework,
and three-layer cryptographic integrity architecture satisfy the Al
gover nance evi dence requirenents of FHFA Bulletin 2025-16, including
per-deci si on accountability, named individual responsibility, nodel
ri sk governance docunentation, fair |ending evidence, and
representation and warranty conpliance for nortgage origination,
credit decisioning, property valuation, and | oan servicing.

The OWP core specification is defined in the Operating Mdel Protocol
Internet-Draft (draft-veridom onp).

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute

wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 7 Cctober 2026.
Copyright Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent.
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Aut hors’ Addresses . . . . . . . . . . . . . . . . . . . . ... 14
1. I nt roduction

Al and nachine | earning systens are now foundational to US housing
finance operations: in automated underwiting systenms (AUS) for

nmort gage origi nation, automated val uation nodels (AVMs) for property
assessnent, loss nitigation decisioning in |oan servicing, and | oan
acquisition nodels in the secondary market. The GSEs operate at

nati onal scale -- Fannie Mae and Freddie Mac coll ectively support the
majority of US nortgage originations -- nmeaning that Al/M. governance
failures have systenic inplications for housing access, fair |ending,
and financial stability.

FHFA Bul | etin 2025-16 [ FHFA-2025-16] (effective March 3, 2026)
establ i shes four governance pillars: transparency (GSEs nust explain
Al /M. decisions to regulators, counterparties, and borrowers at the
i ndi vidual loan level); accountability (named individuals nust bear
docunented responsibility for Al/M outconmes at scale); ethica
stewardship (Al/M systens nust not produce discrimnatory outcones
inconsistent with the GSEsS’ statutory m ssion); and nodel risk
governance (Al/M. systens nust be subject to rigorous MM franmeworks
i ncl udi ng deci sion-1evel reconstructability).

These requirements converge on a per-decision accountability problem
that OW [I-D.veridomonp] is specifically designed to address: for
any individual nmortgage credit decision, property valuation, or
servicing action influenced by AI/M, the entity nust denobnstrate
what the Al/M recommended, what data it used, which named individua
bore accountability, and whether the record has renmi ned intact.

Thi s docunent defines the HomeMark profile: the domain-specific
instantiation of OWP for FHFA-regul ated housing finance Al/M
depl oynents. HonmeMark denotes that every Al/M.-assisted housing
finance decision is cryptographically marked against the entity's
FHFA Bul | etin 2025-16 obligations, producing a tanper-evident
accountability record at the |l oan |evel

Rel ated OWP domain profiles include the Enpl oyment ADS profile

[1-D. veri dom onp-enploy] and the EU Al Act Article 12 profile
[1-D.veridomonp-euaia]. Audit Trace payl oads are canonicalized per
[ RFC8785]. The OWP specification is also archived at [ ZENODO OVP] .

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119] [RFC8174].
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Ter mi nol ogy

Thi s docunent uses the term nology defined in [I-D.veridomonp]. In
addi tion:

*

Gover nnent - Sponsored Enterprise (GSE): Fannie Mae, Freddie Mac, or
a Federal Hone Loan Bank, as regul ated by FHFA under the Housing
and Econoni c Recovery Act of 2008.

Aut omat ed Underwiting System (AUS): A GSE-operated or GSE-
approved Al/M. systemthat eval uates nortgage applications and
provides a credit recomendati on (Approve/ Eligible, Refer, Refer
with Caution, or Ineligible). Includes Fannie Mae Desktop
Underwriter (DU) and Freddie Mac Loan Product Advi sor (LPA)

Aut omat ed Val uation Model (AVM: An Al/M systemthat generates an
estimate of a property’s nmarket val ue based on conparabl e sal es
data, property characteristics, and market conditions.

Consequenti al Housi ng Fi nance Decision: An Al/M.-assisted decision
that directly affects a borrower’s nortgage application status,

| oan terns, property valuation, or |oan servicing outcone.

Subj ect to the HoneMark | nvariant.

Responsi bl e Individual (RI'): The named individual within a GSE

| ender, servicer, or counterparty who bears docunented
accountability for an Al/M-assisted housing finance decision. In
OW° terns, the Named Accountable Oficer for ASSI STED and
ESCALATED i nteracti ons.

Representati on and Warranty (R&W: The representati ons and
warranties nmade by nortgage originators and sellers to the GSEs
regarding loan quality, eligibility, and conpliance. Were Al/M
contributed to a | oan-|evel decision, R&Wobligations require the
ability to denonstrate that the Al/M operated correctly and
consistently with applicable guidelines.

Fair Lending Flag: A field indicating that the Al/M
reconmendati on i nvol ves a borrower denographic profile or
geographic area identified in the entity’'s fair |ending analysis
as requiring heightened review for potential disparate inpact
under ECOA [ECOA] or the Fair Housing Act [FHA-1968].

HonmeMark | nvariant: The two-property invariant defined in

Section 7: every Consequential Housing Finance Deci si on generates
a seal ed HoneMark Audit Trace independently verifiable by FHFA
exam ners, counterparties, and auditors.
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3. FHFA Al CGovernance Framework Anal ysis
3.1. FHFA Bulletin 2025-16

FHFA Bul | etin 2025-16 requires transparency (individual |oan-I|eve
docunent ati on expl ai ni ng Al/ M. deci si ons, contenporaneous not
retrospective), accountability (named Responsible Individuals with
docunented responsibility for Al/M system governance and deci si on
out cones), ethical stewardship (per-decision fair |ending nonitoring
and di sparate inpact assessnent), and nodel risk governance
(decision- level reconstructability, ongoing performance nonitoring,
and human oversi ght at defined threshol ds).

3.2. GSE Al/M. Mdel Ri sk Governance

GSE MRG franmeworks, infornmed by Bulletin 2025-16 and SR 11-7
[SR-11-7], require decision- |level reconstructability (for any | oan-
| evel decision, the entity nust reconstruct the nodel’s input data,
versi on, and output consistent with the specific |oan record);
ongoi ng nmonitoring for performance degradation, distributional shift,
and fair lending risk; and human oversi ght docunentation at defined
t hr eshol ds.

3.3. Fair Lending Obligations and Disparate |npact

The GSEs operate under ECOA and the Fair Housing Act, prohibiting
both intentional discrimnation and Al/M practices producing
unjustified disparate inpact. FHFA Bulletin 2025-16 requires GSEs to
assess and docunent disparate inpact in Al/M- assisted housing

fi nance decisions. The per-decision HomeMark Audit Trace provides
the | oan-1evel evidence fair |ending exani nations require: what the
Al /M. recommended, what data it used, whether a fair lending flag was
triggered, and what human oversi ght was applied.

3.4. Representation and Warranty Franmework

Where an Al/M systemcontributed to |loan origination or eligibility
determnation, the seller’s R&Wobligations require the ability to
demonstrate that the Al/M operated correctly and consistently with
applicabl e guidelines at origination. HonmeMark Audit Traces
generated at origination provide this |oan-|evel evidence: the RFC
3161 [ RFC3161] timestanp proves the Al/M reconmendati on was
generated at origination (not reconstructed retrospectively), the

i nteraction_hash proves input data integrity, and the

ai _m _systemversion docunents which AUS version was in effect.
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3.

3.

4.

4.

5.

6.

1.

FHFA Exam nation Authority

FHFA has broad exam nation authority over GSEs and their
counterparties. FHFA exam ners may request Al/M. deci sion process
docunent ati on, nodel risk governance evidence, and fair |ending
monitoring data at the individual |oan | evel. The HomeMark FHFA
Exami nati on Package is designed to satisfy exam ner requests within
the 30-second production capability specified in this profile.

Conver gent Requirenents

FHFA Bul l etin 2025-16, GSE MRG franewor ks, ECOA FHA obligations, and
the R&W franmework converge on a structure nmapping to OW' s three
routing states: AI/M decisions where the RI reviewed the
recomrendat i on and bears documented accountability correspond to
ASSI STED; deci sions where a Fair Lending Flag triggered, confidence
fell below the housing finance floor, or a nobdel governance concern
was detected correspond to ESCALATED; fully autononobus AUS-eligible
transactions are permitted under AUTONOMOUS subject to Section 4.1
constraints, but HoneMark Audit Traces MJST be generated even for
AUTONOMOUS r out i ng.

OWP HoneMark Profile
Routing States Under This Profile

*  AUTONOMOUS: Permitted for standard AUS-eligi bl e nortgage
transacti ons where: the AUS recommendation is Approve/ Eligible;
the Confidence Score neets the AUTONOMOUS t hreshol d; no Wat cht ower
has triggered; the Fair Lending Flag has not been set; and the
loan falls within the AUS s validated operating envel ope. Even
under AUTONOMOUS routing, the HomeMark Audit Trace MUST be
generated and seal ed for every | oan-level interaction, consistent
with FHFA Bull etin 2025-16"s transparency and reconstructability
requirenents.

* ASSI STED: Required where: AUS reconmendation is Refer or Refer
with Caution; transaction exceeds the significance threshold
requiring Rl review, a Fair Lending Flag is set; or a nodel
governance concern is detected. The RI's identity, review
ti mestanp, and deci sion basis are sealed in the HoneMark Audit
Tr ace.

* ESCALATED: Triggered by: HARD BLOCK from WI- FHFA- 02, confi dence
failure bel ow the housing finance decision floor (W-FHFA-01),
nodel performance anomaly (W-FHFA-05), or regul atory override
requirenent. Al/M recomendati on MJUST NOT be acted upon until
the RI has reviewed and docunented a di sposition.
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Named Accountable Oficer: The Responsibl e |ndividual

The Naned Accountable O ficer under this profile is the Responsible
I ndi vidual : the naned person who bears docunented accountability for
the AlI/M.-assisted housing finance decision. Required fields:

* ri_enployee_id: stable identifier consistent throughout the
rel evant | oan warranty peri od;

* ri_role: role in the Al/M governance or decision chain (e.qg.,
"underwiter", "credit_officer", "AUS governance_l|ead");

* ri_review tinmestanp: |1SO 8601 UTC of the RI's review action;

* ri_decision: one of PROCEED W TH Al RECOMVENDATI ON,
PRCCEED_MODI FI ED, OVERRI DE, DENY_APPLI CATI ON, APPROVE_APPLI CATI ON,
REFER_TO_MANUAL_UNDERWRI TI NG

* ri_decision_basis: REQU RED for all values other than
PROCEED W TH_Al _ RECOMVENDATI ON.

Wat cht ower Definitions
1. WI-FHFA-01: Housing Fi nance Decision Floor Gate

*Trigger:* Conposite Confidence Score falls bel ow the housing finance
decision floor. For AUS: a Refer or Refer with Caution
recomendation signals the loan is outside AUS approval paraneters.

*Action:* FORCE_ASSISTED. Rl reviews the Al/M reconmendati on before
any credit action. Loan file MJUST reflect the RI's docunented
revi ew.

*Rational e:* FHFA Bulletin 2025-16 requires human oversi ght of Al/M
deci si ons bel ow defined confidence thresholds. An AUS Refer
recommendation is itself a signal that human underwiting reviewis
required.

2. W-FHFA-02: Fair Lending Override Gate

*Trigger:* Al/M recomendation invol ves a borrower denographic
profil e, geographic area, or |oan characteristic identified in the
entity's fair lending analysis as requiring heightened review for
potential disparate inmpact under ECOA or the Fair Housing Act.

*Action:* FORCE_ASSI STED for standard hei ghtened review. HARD BLOCK

where the Al/M recomendation conflicts with a pre-identified fair
lending risk pattern in the entity's corrective action plan.
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*Rational e:* ECOA and the Fair Housing Act prohibit disparate inpact
in nortgage credit decisioning. W-FHFA-02 ensures |oan applications
in identified heightened-review categories receive docunented hunman
oversight, sealed in the Audit Trace for FHFA exam nation

4.3.3. W-FHFA-03: Fair Lending Flag Gate

*Trigger:* Ongoi ng HoneMark Audit Trace nonitoring identifies that
the AI/M recommendation falls within a denographic or geographic

segnent exhibiting an approval rate or pricing disparity above the
entity’'s configured fair lending alert threshold.

*Action:* FORCE_ASSI STED. fair_lending flag set to true. Rl review
and deci si on basis REQUI RED

*Rati onal e: * Conti nuous per-decision fair |ending nonitoring enables
entities to identify energing disparate inpact before it reaches the
threshold of a CFPB or FHFA examination finding. W-FHFA-03 converts
a periodic audit obligation into a continuous per-decision flag.

4.3.4. W-FHFA-04: AYM/ AUS Training Limtation Gate

*Trigger:* Property or |oan characteristics match a known validation
limtation of the AVM or AUS nodel (e.g., property type with linted
compar abl e sal es data; geographi c market where the AUS was not
val i dat ed; | oan product feature outside the validated operating
envel ope) .

*Action:* FORCE _ASSI STED. HonmeMark Audit Trace records the specific
training limtation triggered and the RI's disposition

*Rational e: * GSE nodel risk governance franeworks require entities to
docunent nodel linmitations and ensure deci sions outside the validated
envel ope receive human review. W-FHFA-04 gives this requirenent
structural enforcenent at the per-decision |evel

4.3.5. W-FHFA-05: Model Perfornmance Anomaly Gate
*Trigger:* Al/M recomendati on devi ates from expected operating
par anet ers suggesti ng nodel degradation, distributional shift, or
data quality failure.

*Action: * FORCE_ESCALATED pl us nodel performance anonaly alert to the
entity’s nodel risk governance team
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*Rational e:* Al/M nodels in housing finance can experience

di stributional shift as housing market conditions evolve. Early
detection prevents systematic portfolio-level inpact froma degraded
nodel operating at scal e.

4.3.6. W-FHFA-06: R&WEligibility Verification CGate

*Trigger:* For |oans destined for GSE sale: the Al/M reconmrendation
or loan data presents a characteristic requiring specific
verification for GSE representation and warranty conpliance (e.g.,

| oan type requiring additional docurmentation; data field outside AUS
verified input range; characteristic identified in recent GSE quality
control findings as a common R&W breach source).

*Action:* FORCE_ASSI STED. Rl verifies eligibility before the | oan
proceeds to GSE sale. HoneMark Audit Trace records eligibility
verification and R confirmation.

*Rationale:* GSE R&W obligations require originators to represent
that AUS input data was accurate. W-FHFA-06 creates a seal ed per-
loan eligibility verification record supporting R&W conpli ance and
provi di ng evidence in any subsequent repurchase denand.

4.4, Audit Trace Schena Extensions

The followi ng fields are REQUI RED under the HonmeMark profile, in
addition to core fields in [I-D.veridomonp] Section 7:

* ri_enployee_ id: string, REQU RED for Consequential Housing Finance
Deci si ons.

* ri_role: string, REQU RED.

* ri_review tinmestanp: string, |SO 8601 UTC, REQUI RED for ASSI STED
and ESCALATED.

* ri_decision: string, REQU RED for ASSI STED and ESCALATED. One of:
PROCEED W TH_Al _ RECOMVENDATI ON, PROCEED_MODI FI ED, OVERRI DE,
DENY_APPLI CATI ON, APPROVE_APPLI CATI ON,

REFER_TO_MANUAL_UNDERVRI TI NG

* ri_decision_basis: string, OPTIONAL for
PROCEED W TH_Al _RECOMVENDATI ON; REQUI RED for all other val ues.

* loan_identifier: string, REQU RED. Unique |oan nunber or nortgage

I D, enabling per-loan audit trail retrieval for FHFA exam nati on,
R&Wreview, and fair |ending investigation.
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* ai_m_systemid: string, REQU RED. Identifier of the Al/M system
(e.g., "DUwv11l.0", "LPA v5.2").

* ai_m _systemversion: string, REQURED. Version in effect at tine
of interaction. Critical for nodel risk governance and R&W
conpl i ance.

* ai_m _recomendation: string, REQJ RED. The Al/M output: for
AUS, one of "approve_eligible”, "refer”, "refer_w th_caution",
"ineligible"; for AV the estinmated val ue and confidence
interval; for servicing, the recomended | oss mtigation option.

* fair_lending_flag: boolean, REQU RED. True if W-FHFA-02 or W-
FHFA- 03 tri ggered.

* fair_lending basis: string, REQURED if fair_lending flag is true.
The denographi c or geographic basis for the flag.

* housi ng_deci sion_category: string, REQJ RED. One of:
"nortgage_origination", "automated_val uation", "loan_servicing",
"loss_mtigation", "secondary_market acquisition".

* rweligibility verified: bool ean, REQU RED for | oans destined for
GSE sale. True if WI-FHFA-06 eval uated and confirnmed R&W
eligibility.

* fhfa_bulletin_version: string, REQU RED. Set to "FHFA-2025-16"
for deploynments under Bulletin 2025-16.

* profile_version: string, REQU RED. MJST be "VER DOV HOVEMARK-
v1.0".

5. Representation and Warranty Evi dence Architecture

The GSE R&W framework creates a retrospective evidence requirenent:
years after origination, |enders may face repurchase demands
requiring denonstration that Al/M was used correctly. HomeMark
Audit Traces provide three specific R&W properties: contenporaneity
(RFC 3161 tinestanp proves the Audit Trace was generated at
origination, not retrospectively); input data integrity
(interaction_hash proves the AUS i nput data has not been altered);
and Al/M. system version docunentation (ai_m _systemid and

ai _m _systemversion prove which AUS version was in effect at

ori gi nation).
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Lenders delivering | oans to GSEs SHOULD generate HoneMark Audit
Traces for all AUS-assisted originations and retain themfor the ful
R&W warranty period (typically seven years fromthe note date or | oan
payof f, whichever is later).

6. Fair Lending Evidence Package

The HoneMark profile generates per-loan fair |ending evidence (each
Audit Trace contains fair_lending flag and fair_I endi ng_basis) and
aggregate fair |lending evidence (the Audit Trace stream can be
aggregated to conmpute approval rates by denographi c segnent,

di sparate inpact ratios, and pricing disparities for FHFA Bulletin
2025-16 monitoring and HVDA anal ysi s).

The Fair Lendi ng Evi dence Package for a defined | oan portfolio MJST
contain: all sealed HoneMark Audit Traces organi sed by

housi ng_deci sion_category and ai _m _system.id; aggregate approva
rate data by fair |ending segnent; disparate inpact ratio

cal cul ations; count and disposition of W-FHFA-02 and WI- FHFA- 03
triggers; chain integrity proof (SHA-256 Merkle root); and RFC 3161
Ti meSt anpToken verification fromthe OVW Reference Validator

[ OWP- OPEN- CORE] . FHFA exami ners can verify conpl et eness and
integrity without relying on the entity’'s reconstructed data.

7. The HonmeMark | nvari ant

I mpl enentations of this profile MJIST satisfy the follow ng two-
property invariant:

* Property 1 (Housing finance decision accountability conpl et eness):
Every Consequenti al Housing Fi nance Deci sion MJUST generate a
seal ed HoneMark Audit Trace containing: the AI/M recomrendati on
the RI'’s identity and review ti mestanp where ASSI STED or
ESCALATED; the RI’'s decision and basis where required; the Fair
Lending Flag evaluation; the Al/M systemidentity and version;
and R&Weligibility verification where applicable.

* Property 2 (Immutable trail): The HoneMark Audit Trace MJST be
sealed with the three-layer integrity architecture defined in
[1-D.veridomonp] Section 7. Any nodification to any historica
Audit Trace record MJIST be detectabl e by FHFA exam ners, GSE
counterparties, or any third-party auditor w thout access to the
entity’'s or OW inplenmenter’s infrastructure.

An entity satisfying the HonmeMark Invariant can denonstrate, for any
Consequenti al Housi ng Fi nance Decision: the Al/M reconmendati on and
i nput data; the AI/M systemidentity and version; the RI's identity
and review timestanp; the RI’s decision and i ndependent basis; the
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Fair Lending Flag status; R&Weligibility verification where
appl i cable; and that the record has not been altered since sealing.
This satisfies the transparency, accountability, and nodel risk
governance requirenents of FHFA Bulletin 2025-16, the fair |ending
exam nation evidence standards of ECOA and the Fair Housing Act, and
the R&W conpl i ance evi dence standards of the GSE selling and
servicing frameworks

8. Security Considerations
The security considerations of [I-D.veridomonp] apply in full

Borrower data sensitivity: HoneMark Audit Traces contain borrower PII
and financial data subject to G.BA privacy requirenents. Operators
MUST i mpl enent GLBA- conpl i ant safeguards. Fair |ending denographic
data used in WI- FHFA- 02 and WI- FHFA- 03 MJUST be segregated fromcredit
deci sion data consistent with ECOA s prohibition on using protected
characteristics in credit decisions.

Al /M. systemversion integrity: The ai_m _systemversion field is a
critical R&Wand nodel risk governance el ement. QOperators MJST

i npl ement controls ensuring the version recorded natches the AUS or
AVM version actually in effect at decision tine. Version

m srepresentation is a material R&W conpliance issue.

Loan identifier uniqueness: The loan_identifier field MIST be
globally unique within the operator’s deployment. Duplicate
identifiers would create anbiguity in per-loan evidence retrieval and
under m ne R&W conpl i ance docunent ati on.
Rl identity integrity: ri_enployee_id MJST reflect the individual who
actually reviewed or was accountable for the Al/M-assisted decision
Operators MJST inpl enent technical controls preventing RI identity
assi gnnment without the relevant individual’s authenticated action

9. | ANA Consi derations
Thi s docunent has no | ANA acti ons.

10. References

10.1. Normmtive References
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