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Abstract: An aide asks her scheduler whether a visit needs verification. A billing clerk asks whether a cost
sits inside the 80/20 floor. A compliance officer asks what must be reported after an incident, and how fast.
The answers are citable, spread across statute, regulation and fifty states’ guidance — and the regime keeps
moving. pr4xis answers these questions from the governing provision and shows which one, so a worker
can act on a rule with its source attached and an agency can file the exchange as an audit record. Where
no loaded authority governs the question, it says so and names what it would need, because a confident
wrong answer here becomes a failed audit nobody thinks to check. It cannot invent a citation: there is no
generative stage to invent one with, a different guarantee from a model instructed to refuse. Its knowledge
is loaded, not trained — when CMS issues a rule or a state revises a waiver definition, prdxis is current
the day it is handed the text, with no interval in which it knows the superseded rule and not the new one.
With the 2024 access rule still phasing in, that is the difference between a compliance answer that is current
and one confidently out of date. Every answer is reproducible. It runs on ordinary CPU inside the agency’s
own stack at no cost per question, so no question leaves their infrastructure. Built and running today against
4,219 real workforce and caregiver questions from public sources.



Section 1: Understanding of Need and Solution Design

The problem this is aimed at

The direct-care workforce and the agencies employing it operate under a dense, actively expanding federal
compliance regime, and understanding it correctly is a burden distinct from delivering care. The 21st
Century Cures Act’s Section 12006 EVV mandate requires states to implement electronic visit verification
for personal care and home health services or take a graduated FMAP reduction (42 U.S.C. § 1396b(])
(1)). The statute deliberately bars requiring any particular or uniform EVV system (Pub. L. 114-255 §
12006(c)(2)), so each state’s operative method and its exception rules are its own — fifty regimes over one
federal floor, each revised on its own schedule. CMS’s 2024 “Ensuring Access to Medicaid Services” final
rule (89 Fed. Reg. 40542) layered on more: the 80-percent direct-care-worker compensation floor with its
excluded-costs carve-out (42 C.F.R. § 441.302(k)); a mandatory critical-incident management system with
enumerated reportable categories (§ 441.302(a)(6)); grievance systems with fixed timelines (§ 441.301(c)
(7); § 438.400(b)); the HCBS Quality Measure Set (§ 441.312); payment-rate transparency and a standing
Interested Parties Advisory Group (§ 447.203(b)(1), (b)(6)) — still phasing in, atop the waiver-eligibility
and service-definition rules that already governed this workforce.

The people who must get this right day to day — an aide asking whether a visit needs verification, a billing
staffer determining whether a cost is excludable from the 80/20 calculation, a compliance officer preparing
for a critical-incident audit — are not regulatory lawyers. The authoritative answer is real, citable, and
dispersed across statute, regulation, and a large body of state Medicaid guidance that exists precisely because
agencies keep re-answering the same questions. Time spent finding it is administrative burden on ACL’s
own Track 2 use-case list, under documentation and reporting and administrative task reduction. The scale
that burden runs at is documented: PHI projects “8.9 million total job openings in direct care from 2022
to 2032” once occupational transfers and labour-force exits are counted, against median annual earnings
of $25,015 (PHI, Direct Care Workers in the United States: Key Facts 2024, September 2024). Every one
of those openings is a worker who has to be taught what the rules require, and most of that teaching is
terminology.

Two things about the shape of this need drove the design. First, the error asymmetry is extreme. A missing
answer costs a staffer a phone call to a state program office. A confident wrong answer — a misstated EVV
exemption, a miscalculated 80/20 exclusion, an unreported critical incident — becomes a failed audit, a
recoupment, or an FMAP consequence, and it does so silently, because the person acting on it has no reason
to check. That asymmetry sets the design rule: the only path to an answer runs through a loaded, cited edge,
and a question beyond that authority is declined, so the staffer escalates it rather than acting on a guess. For
a compliance audience, abstention is the safe state.

Second, the vocabulary of this field is compound. Of the 4,219 harvested questions, 3,751 — 88.9 percent
— have a multi-word key term, re-derived with jq '[.[] | .keyTerm] | map(select(test("
"))) | length' over the committed fixture. People do not ask about “verification”; they ask about
“visit maintenance”, “critical incident report”, “EV'V training”, “self-directed employer of record”. That is
a fact about how the workforce phrases the question, and it is what makes a loadable domain vocabulary

the right lever rather than a nice-to-have.

The tool, and how it helps

The Navigator answers a worker’s or an agency staffer’s regulatory question with a definition or rule carried
from primary law, cited inline, or it declines and names what it would need. Concretely, it carries the defined
terms these questions turn on: the enumerated federal minimum for a reportable critical incident; the 80-
percent compensation floor and its excluded-costs carve-out; what the statute means by an acceptable EVV
method; provider-enrollment background screening (42 C.F.R. § 455.434) and individual-level screening
of a direct patient access employee under the National Background Check Program (42 U.S.C. § 1320a-71,
established by Pub. L. 111-148 § 6201) as separately cited synsets; and the electronic health record (42



U.S.C. § 300jj(13)) as a synset distinct from an EVV record. Applying a definition to a specific cost or a
specific incident is the staffer’s step, and where a rule is registered the engine returns it with the private
facts it still needs named.

For the aide, that is a rule she can act on with the provision attached, or a named unknown she can escalate,
instead of a guess. For the agency, it is a compliance research function that answers in seconds, costs nothing
per query, and writes a structured decision record for every question asked — an audit trail that exists
because the reasoning is deterministic and self-explaining.

Its scope is stated once and held: a question-answering engine over regulatory authority, and the source
tree is exactly that. It composes alongside the scheduling, timekeeping, recruitment and training systems an
agency already runs.

The technology: knowledge is loaded, not learned

This engine acquires knowledge by reading a file. A lexicon, a published vocabulary, or an ontology is
loaded at runtime and reasoned over immediately — no training run, no fine-tuning, no revalidation window,
no model risk. That single property is what makes it the right technology for this particular field.

Home and community-based services compliance is a domain of continuous regulatory churn. CMS issues
a rule; states revise waiver service definitions; programs are renamed; statutes are amended; a Medicaid
agency reissues its EVV FAQ. This engine absorbs each of those changes by being handed the amended
text, so it is correct on the day the change takes effect. In a field where the answer determines whether a
claim is payable and whether an incident was reportable, currency on that timescale is the whole argument.

Everything else this application claims follows from the same architecture.

Every citation it gives is one it was handed. An answer is constructed only on a code path that holds a
loaded, cited edge — a definition, a subsumption relation, a registered rule. The pipeline has no generative
stage, so authority is carried into an answer rather than composed for it: the guarantee is structural rather
than a tuned refusal.

It is deterministic. The same question against the same build returns the same answer, every time. That is
what makes an agency’s decision log an audit trail rather than a transcript of one sampled occasion, and it
is what makes a regression a named list of questions rather than a shifted average.

Progress is measured question by question. Each question the engine declines is a specific, reproducible
case with a specific cause, held by a named test, so a change is verified by the named questions it moves.

It runs on ordinary CPU. No GPU, no inference cluster, no per-token billing. Cost does not scale with
adoption; the ten-thousandth answer costs what the first did.

The citation is the edge the answer was built from — the provision the definition was authored from and
carried inline with it — not a passage retrieved and summarized after the fact.

It embeds. The engine is a library that runs server-side inside an organization’s own stack, so questions
never leave their infrastructure and no third-party vendor sits in the path. The public demonstrator at https://
prdxis.dev/#caregiver/tracks/2 runs the entire engine in a browser tab with no backend at all, which is itself
the evidence of how light it is. The browser build is a demonstration; the engine is the product.

The technologies used, combined, and built upon
The Navigator is built on pr4xis, an existing general-purpose compositional-semantics reasoning engine
that I have developed, composed here with a purpose-built regulatory vocabulary.

Existing technologies built upon. A Lambek-calculus categorial grammar parser supplies compositional
syntax-to-semantics. The Open English WordNet (2025 release) supplies the general lexical-semantic base
— an existing, citable public resource, loaded whole — with VerbNet supplying verb-frame structure.
Vocabulary interchange uses the WN-LMF standard, so any lexicon published in that format loads through
the same path. The corpus questions and every authority the engine cites are public U.S. sources.



What is new here. A typed reasoning pipeline, process_with_reasoner (crates/chat/src/

lib.rs:502), which is a pure function — question in, typed outcome out — returning a typed
outcome rather than free text — Answered, Abstained{unresolved} or Conditional{rule,
missing} — with the fourth, RuleResolved, returned by the multi-turn session once the

asker supplies the facts the rule conditions on (crates/chat/src/lib.rs:78-115). A
generic runtime bridge, lexicon_runtime_ontology(name, version, embedded_prx)
(crates/domains/src/cognitive/linguistics/english/bridge.rs:454), that turns
any registered WN-LMF vocabulary into a live reasoning ontology parameterized only by its
name, version and committed bytes — zero lexicon-specific projection code (crates/domains/
src/social/care/mod.rs:22-25). A conditional-rule reasoner that carries regulation text
verbatim and names the facts the provision conditions on. And a build-time honesty con-
tract: ChatFaithfullyRealizesTheOntology is a registered axiom (crates/chat/src/
capability.rs:722-750) checked on every build, and a repository-wide constitution gate requires
every test to declare which capability claim it backs, enforced in CI across four crates (.github/
workflows/ci.yml:136-141).

The domain layer, which is data rather than code. The HCBS Workforce and Compliance Lexicon
(crates/domains/data/care/hcbs_compliance_lexicon.xml) carries 279 synsets and
279 definitions authored for this track’s regulatory content, registered as a first-class data source
(praxis.toml:405-411) and loaded through the same generic bridge as every other vocabulary
(crates/domains/src/social/care/hcbs_compliance_lexicon.rs:68). It loads the
defined terms of the HCBS waiver, personal-care, person-centered-planning and settings authorities (42
C.F.R. 88§ 440.167-440.180, 441.301-441.312), the billing and managed-care authorities (8§ 447.45,
447.203, 438.2, 438.400, 438.818), and the program-integrity authorities (8§ 455.2, 455.434; 42 C.F.R.
§ 400.203; 31 U.S.C. § 3729). Of the 279 definitions, 185 carry federal primary law — U.S.
Code, C.F.R., Federal Register, Public Law or Statutes at Large — in the definition text itself, re-
derived by command grep -o '<Definition>[A<]*</Definition>' crates/domains/
data/care/hcbs_compliance_lexicon.xml | command grep -cE '[0-9]+ (USC|
U\.S\.C\. |CFR|C\.F\.R\. [Stat\.)|Fed\. Reg\.|[0-9]+ FR [0-9]]|Pub\. L\.".
The remaining 94 name the CMS manual, CMCS informational bulletin, ONC or IRS guidance, state
administrative code, state Medicaid EVV FAQ, uniform act, vendor documentation, policy-research report
or clinical source they were authored from, which is where those terms are defined.

That lexicon is an instance of the load-don’t-train capability, not the capability itself. It is 279 definitions
today because that is what I authored; a state that publishes its own waiver vocabulary tomorrow is loaded
tomorrow, without touching the engine.

A companion Track 1 application covers family caregivers on this same engine, with its own separately
authored and registered lexicon, its own audience slice of the corpus, and its own Phase 2 plan.

Current development stage

The system meets Technology Readiness Level 3 — analytical and experimental proof of concept of the
critical function — publicly reachable with no login, exercised end to end against real corpora by committed
tests that run in CI. It is built and working software rather than a concept paper, and that is a substantive
difference at Phase 1 — the claims below are verified against the live instrument rather than projected from
a design.

The instrument is the corpus. I assembled 4,219 real caregiver and workforce questions from 865
distinct public U.S. source documents — real language taken from what people actually ask. The Track
2 audience slice is 2,147 of those questions, 1,663 of them exclusive to this track and drawn from 78
workforce- and EVV-specific primary sources: the official EVV and waiver FAQ documents published by
41 distinct state and District government hosts — counted whole-host rather than per document, and re-



derivable in one command (jgq -r '.questions[]|select(.track=="track2_workforce"
or .track=="both")|.source' docs/caregiver-corpus-slim.json, reduced to hosts
and filtered to non-federal . goV); within this track’s slice (Connecticut DSS/DDS 132, Montana DPHHS
131, North Carolina Medicaid 107, Virginia DMAS 94, Arizona AHCCCS 89, Wisconsin DHS 89 among
them); EVV vendor knowledge bases and support documents (53 and 33 from HHAeXchange’s own
two); consumer-direction financial-management-services FAQs (95, 69 and 30 from Consumer Direct
Washington, PPL’s New York CDPAP and Consumer Direct Virginia); direct-care-workforce organizations;
and research grounded in this workforce. Re-derive any of these against the shipped corpus with jq -
r '.questions[] | select(.track=="track2_workforce" or .track=="both")
| .source' docs/caregiver-corpus-slim.json | grep -c HOST, substituting the
agency host.

Against that instrument, today: the engine returns a grounded answer for 58 questions in this track’s
2,147-question audience slice, 53 of them keyed on a term the HCBS Workforce and Compliance
Lexicon or the Family Caregiving Lexicon carries with its provision attached, each one deterministic
and reproducible — the same question, the same build, the same answer — so the count a reader computes
in their own browser is the count published here. Beyond the loaded authority the engine names the term
it would need where the parse identifies one, so the staffer escalates to the office that holds it, which for a
compliance audience is the correct default: an escalation costs a phone call, and an uncited answer costs an
audit. Compound-concept identity — minting an addressable concept for a parsed compound so that “EVV
training” resolves when “EVV” and “training” both do — is the single largest lever on that count, and it is
the first engineering milestone in Section 2.

How the design included input from end users

The corpus is what shaped this design. Those 4,219 questions are harvested caregiver and worker language,
and they changed specific decisions. The multi-word finding above (3,751 of 4,219) redirected the engi-
neering roadmap away from authoring more single-word entries and toward compound-concept identity.
Worker-sourced questions in the fixture — “How many times can I manually correct my EVV hours,
and what are the criteria?”, “What happens if my old phone glitches and the EVV app fails — will I be
punished?”, “How are aides who can 't read or write English supposed to use tools that are only in English?”
— set the register the engine has to answer in, and the third of those put a Spanish-language review and a
plain-language pass onto the timeline ahead of the pilot rather than behind it. A recurring class of questions
asking about one state’s or one vendor’s operational policy established that a federally-grounded engine’s
correct behavior there is to name the authority to ask, which is why abstention is designed as a routing
surface. Sessions with recruited participants are the next instrument and the reason to apply: Phase 2 is the
testing phase, and Section 2 with Appendix A.8 sets out the protocol that executes them.

Each of those state FAQ documents exists because a Medicaid agency judged it necessary to keep answering
this exact class of question. That is institutional evidence of the need, written by the institutions closest to it.

Supporting data, research, and prior work

The regulatory framing rests on the primary federal text the lexicon cites, provision by provision, rather than
on a secondary description of the landscape. The I/DD workforce content rests on 42 C.F.R. § 441.302(k)
together with the President’s Committee for People with Intellectual Disabilities, Report to the President
(2017), and on NADSP credentialing material. The dementia-eligibility content rests on Reisberg’s Func-
tional Assessment Staging scale (1988) and CMS LCD L34538.

The safety design rests on the question-answering honesty literature. Truthful QA (Lin, Hilton & Evans,
ACL 2022) establishes that conversational models are optimized for fluency rather than for knowing when
to stay silent, and grounds two of the four adversarial categories in Section 3. Presupposition verification
for question answering (Kim, Pavlick, Karagol Ayan & Ramachandran, ACL-IJCNLP 2021) grounds the
case where the entity resolves and the premise is the fabrication. Unanswerable-question design (Rajpurkar,
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Jia & Liang, SQuAD 2.0, ACL 2018) grounds the treatment of questions that must not be answered at all.
Reiter’s closed-world assumption (1978) is the formal basis on which a typed refusal is the graded-safe
outcome.

Section 2: Implementation Approach

Deployment readiness and feasibility
The success elements for this technology are unusual, and they all reduce to the same architecture.

Deployment is a file copy. The engine compiles to a library and to WebAssembly. The public demonstrator
is a static page plus a binary: no backend server, no database, no API key at query time. The serving tier
organizational adopters normally find hardest to stand up is handled by construction.

Answers cost CPU milliseconds. A compliance question runs in-process rather than as a metered API call,
so an agency'’s bill stays flat as its use grows, which matters for a small HCBS provider on Medicaid margins
in a way a discount would not.

The integration ask is small. The engine embeds inside the adopter’s own stack and the query never leaves
that infrastructure, so the query path clears on the adopter’s own data governance and the security review
is of a self-contained artifact rather than of a hosted inference service.

Loading is the maintenance model. Keeping the engine current with a rule change means authoring or
acquiring the amended vocabulary and loading it. There is no retraining budget, no revalidation cycle, and
no model-drift monitoring in the operating cost.

Licensing is settled here rather than at a Phase 3 gate, and it is one grant, not a staged one: CC-BY-
NC-SA-4.0 over the repository, the corpora and the deployed artifact alike (LICENSE; crates/wasm/
Cargo.toml: 7). A state Medicaid agency, a public program office or any other noncommercial deployer
embeds it today at zero cost with nothing to negotiate. A vendor platform embedding it commercially takes a
licence directly from me — a single conversation with one accountable person, not a procurement exercise,
and the reason it works that way is that a compliance engine an agency relies on should have someone
answerable for it rather than an anonymous fork. Attribution and share-alike carry forward, so improvements
made downstream remain available to the next agency.

Partnerships and stakeholders

Capability comes first, and partnerships follow capability. Here is what an adopter would be taking on: a
regulatory question answered from loaded primary law with the provision attached, deterministically, with
a structural inability to invent an authority, at zero marginal cost per query — composing with the EVV
aggregator, agency compliance platform or state provider portal they already run rather than replacing it.

The classes of organization best placed to carry it are, in priority order, the ones whose own published
guidance this engine already loads:

1. State Medicaid EVV program offices. Their FAQ documents are corpus sources. They publish the
operative state-level definitions, and they field the escalations an abstention produces. A loaded state
vocabulary makes the engine correct for that state on the day the state publishes.

2. EVV vendors operating state aggregators. A vendor’s public knowledge base is already a corpus
source, which is evidence the terminology matches real support content. Their help desks absorb
precisely the deflectable question volume this answers.

3. HCBS provider associations and large agency operators, whose compliance functions carry the
research burden directly.

4. Area Agencies on Aging and Aging and Disability Resource Centers, and financial management
services entities serving self-direction programs, where the employer-of-record staff face the same rules.

The integration ask is deliberately small: a named person to run one exported decision log against their
own audit requirements — a review, not a procurement. Appendix A.9 is the outreach ledger, one row per



contact — date, organization, category, channel, ask, disposition — recorded as it happens and published
with whatever it then says.

User-centered design during implementation, testing and refinement

The instrument is written so that someone other than its author could execute it, and it is set out in full
in Appendix A.8. Three purposively sampled participant categories: agency compliance and billing staff;
direct support professionals and aides subject to EVV; self-directing participants and their employer-of-
record representatives. Recruitment across at least three states, including small agencies and at least two
participants who read English with difficulty, with interpreted sessions. Written informed consent and an
IRB determination of record before recruitment opens, no PHI collected, compensation at or above the
participant’s own hourly wage. A 60-minute moderated think-aloud over six tasks drawn verbatim from
this track’s corpus, chosen to span the full range of engine behavior, including tasks that end in abstention.
NASA-TLX (Hart & Staveland 1988) and the System Usability Scale (Brooke 1996), plus the two judgments
only a participant can supply: whether each decline was the right call, and whether the named missing fact
was the one they needed. Two-coder thematic analysis, disagreement adjudicated against the recording.

Target N is eighteen completed sessions, six per category, with the timed task block repeated at eight
weeks for those consenting to a second. The design is single-group pre/post and descriptive, so the primary
endpoints are within-subject: per-question time-to-answer on a paired task set, and the participant’s own
judgment of the decline. NASA-TLX, SUS and the Copenhagen Burnout Inventory (Kristensen et al. 2005)
provide secondary context, reported as paired change scores with confidence intervals rather than signifi-
cance tests at that N, against thresholds pre-registered from each instrument’s published bands before the
first session. Appendix A.7 carries the full design and the pre-registered decision rule that reorders the
roadmap if the first measurement falsifies the premise.

Every insight enters a four-column traceability record — participant’s words, measured failure, committed
change, enforced gate — and each distinct failure phrasing becomes a named failing corpus test before any
fix is written. That is what makes user input binding rather than advisory: a participant’s complaint becomes
a test the build fails until it is addressed. A standing compliance-staff review panel sees each release cycle,
so the input is continuous rather than episodic.

Team

Ido Samuelson (Denver, Colorado), sole applicant, authored the reasoning pipeline, both lexicons, the
corpus harness and the demonstrator. A technology executive with 20+ years across eCommerce, fintech
and defense.

The part of that record this track turns on is regulated-systems work, where the cost of a confident wrong
answer is an audit finding rather than a bad user experience. Head of Engineering at The Reserve Trust
Company, a trust financial institution answerable to examiners; Chief Software Architect at 4D Security
Solutions and project manager at mPrest, both defense; and principal engineer on supply-chain systems at
icix and on payroll and HR systems at BDB, where a rule and the authority behind it are the product rather
than a feature of it. Alongside that, the scale record: first employee and VP Engineering at Jet.com through
its $3.3B acquisition by Walmart, Director of Technology Solutions at EPAM directing 100+ engineers, and
Principal Cloud Architect at Aptiv. B.Sc. Business/Computers, Champlain College, magna cum laude; Air
Force sergeant and helicopter technician before that.

Two things follow that matter more than the titles. First, contributions to NixOS and NixPkgs are why
this submission can promise that every figure carries the command that re-derives it — reproducible
builds are an existing habit, not a commitment invented for a grant. Second, and stated plainly: HCBS
compliance practice is not in that record. The regulatory literacy here is transferable, not native. The
recruited compliance-staff and DSP sessions are the first Phase 2 milestone precisely because a person who
has actually failed an EVV audit knows something this engine’s author does not, and the protocol exists to
make their words binding on the build rather than advisory to it.



The roles the plan requires are: engine and ontology engineering (the applicant, who authored the reasoning
pipeline, the generic lexicon bridge, the conditional-rule reasoner and the HCBS Workforce and Compliance
Lexicon); regulatory review of authored definitions against the cited provision; a moderator and second
coder for the participant sessions; an external Section 508/WCAG reviewer; and a pilot counterparty’s
compliance lead. The engineering role is filled; the remainder are engaged as Phase 2 opens, and the classes
of organization named above are where the regulatory and pilot roles come from.

Timeline and milestones

The plan covers both years the Challenge asks about: Phase 2 testing across 2026-2027, then a further
implementation year for Phase 3 in 2027-2028. Each milestone is gated on its test suite or session protocol
showing the change landed, rather than on a calendar date, and all of them sit inside the question-answering
capability described in Section 1.

Phase 2, early (Q3—Q4 2026) — four workstreams, deliberately no more, so that recruitment, the IRB
determination and the engineering all land inside the six months.

* Run the recruited-participant protocol above, and publish the insight-to-design-decision traceability
record. This is first, so everything after it adapts to what participants say.

* Blind two-rater adequacy audit of every question the engine answers today: compliance-reviewer
adjudication against the cited provision, two reviewers, disagreements resolved by a third. This converts
“the engine answered from the right edge” into “a compliance officer judges the answer adequate”, and
it is the first measurement taken, so the next figure published is adjudicated.

» Compound-concept identity. Mint an addressable concept for a parsed compound subordinate to its
head, so a multi-word term resolves when its constituents do. This is the largest single lever on how many
of the 4,219 questions reach a cited answer, and it is gated by named questions moving from decline to
grounded answer with nothing else regressing.

* Bound negation to cited authority. Negative answers are held to the same standard as affirmative ones:
restrict them to a cited exclusion or a facially closed statutory enumeration — the EVV mandate’s two
covered service categories, 42 U.S.C. § 1396b(1)(5)(B)—(C), are one — and route every other negative to
a named abstention. A fifth adversarial category holds the change.

Phase 2, mid (Q1-Q2 2027). Second session round measuring what the first changed. Accessibility and
language access as a gate on the pilot rather than after it: a Section 508/WCAG 2.1 AA audit by a named
external reviewer, a plain-language rewrite at a stated reading level, and a Spanish-language review with
bilingual direct care workers. Loading of state-level vocabulary: negotiation of redistribution terms or a
machine-readable feed with a few high-volume state EVV programs, which is the direct application of
the load-don’t-train property — each state’s vocabulary acquired becomes correct answers for that state’s
workforce without an engine change. A pilot in one real compliance workflow, an EVV vendor help-desk
deflection flow or a single agency’s internal channel, counterparty named in the agreement. A scoping
decision, not a build, on EMR/EHR interoperability, with any exchange tested against FHIR.

Phase 2, late (Q3 2027). Third-round validation against the ACL testing protocol as refined with the
challenge team. The measured per-agency time study replacing the model below. Per-agency and per-
state configuration surfacing that jurisdiction’s waiver and payment-adequacy rules — the personalization
Principle 5 calls for, in the form this domain actually takes, which is jurisdictional rather than individual.

Phase 3 (implementation year, 2027-2028). Deploy through the piloted channel at the partner’s real scale,
embedded in the partner’s own stack under their logging and audit governance, with published capability
and safety reports each quarter as the standing evaluation mechanism, and the operations-and-maintenance
arrangement that sustains it — which for this engine is vocabulary loading, not retraining.



Testing and adaptation aligned with Challenge Priorities and the AI Principles

Where a deployment exchanges data with EVV systems, EMRs or state reporting infrastructure, Fast
Healthcare Interoperability Resources is the standard that exchange is specified and tested against, and the
Phase 2 mid scoping decision above is where that is settled. Today the engine’s surface is the question and
the cited answer.

The testing discipline that runs now is committed in the repository and reproducible by a named command:

* A per-question regression suite classifies all 4,219 corpus questions and reports each by name; a
monotonic per-class ceiling fails any commit that pushes a failure class above its committed count,
and a ceiling rises only deliberately, in the same commit, with a written justification. One command
re-derives every classification (cargo test --manifest-path crates/praxis-corpus-
tests/Cargo.toml --release --test caregiver_capability_ratchet), so any
single question can be checked by name.

* Per-source floors commit a minimum for each source large enough to slice soundly — fifteen slices,
including individual state EVV FAQ documents — and fail the build if a slice falls below it, so a
subpopulation cannot be traded away for an aggregate gain. Three of this track’s slices stand at zero today;
the floor records the real measurement and ratchets up from there.

* An authored adversarial safety corpus of 160 questions across four literature-grounded categories,
forty each (Section 3), graded per question against a committed snapshot so that a lateral shift cannot hide
inside a stable count.

* A repository-wide constitution gate (scripts/constitution-gate.sh, enforced in CI
at .github/workflows/ci.ym1:136-141 across four crates) requiring every test to declare
which capability claim it backs, diffed against the registered claim set in both directions. A test proving
nothing anyone claimed, and a claim nobody tests, are both build failures.

Adapting the system means adding a named test — with its citation verified against the actual C.F.R. or
state EVV source first — so that a fix is provably scoped and cannot silently regress a question elsewhere.

Metrics and procedures, with data privacy and algorithm performance

Algorithm performance for a deterministic engine is measured per question rather than as a distribution.
There is no sampling temperature, no seed, and no variance across runs, so a performance claim is a list of
named questions and their outcomes, re-derivable by one command by anyone with the repository. That is
the property the Phase 2 measurements are built on.



Measure Instrument Population Baseline established

Answer adequacy —| Compliance-reviewer | Every currently an-|Phase 2 early (Q3-
blind hand-audit of | adjudication against the swered question Q4 2026), first measure-
every question the en-| cited provision, two re- ment taken

gine answers viewers, third resolves

disagreements
Task  time-to-answer,| Moderated task-based | Agency = compliance/ | Phase 2 early (Q3-Q4
tool vs. current practice session, paired tasks | EVV staff, direct care 2026)
workers

Perceived task load, us-| NASA-TLX (Hart & Same panel Phase 2 early, re-mea-
ability, trust calibration | Staveland 1988); SUS sured mid
— the last paired with | (Brooke 1996); post-
the adequacy audit, so task instrument

calibration is measured
against adjudicated cor-
rectness

Escalation correctness | Session protocol plus re- Same panel Phase 2 early
— did an abstention | viewer adjudication of
route to the right author- each abstention

ity?

Unsupported-answer | Blind review of ex-| Sampled live sessions | Phase 2 early; target
rate — any answer a | ported decision records Zero
reviewer judges unsup-
ported by a cited provi-

sion

Per-agency net com-| Time study with the pi- Pilot agency staff Phase 2 late (Q3 2027)
pliance-research  time lot partner
saved

Privacy is architectural. Every query produces a complete structured decision record — question, typed
outcome, cited answer, full reasoning trace — for the embedding system to write to the deploying agency’s
own logs. For a compliance audience that record is a feature: an audit trail of every regulatory question asked
and every cited answer given, possible precisely because the reasoning is deterministic and self-explaining
rather than a sampled generation that cannot account for itself. What the architecture changes is custody.
The WASM build excludes network-capable HTTP clients (ureq/rustls) from the wasm32 target
(crates/wasm/Cargo.toml:20-23), and a chat query is a single in-process call with no network
hop (docs/worker . js:39). Decision logs are therefore created under the agency’s own governance,
retention and consent framework, and no third-party Al vendor receives the question stream. The public
demonstrator persists nothing. Every figure in this application is a classification over committed, non-
personal corpora drawn from public documents. Phase 2 usability data gets its own consented handling
protocol, and — given the agency-facing audience — potentially a business-associate or data-use agreement
layer.

A modelled estimate of time saved. Assumptions: a manual lookup of a regulatory definition costs 1545
minutes (Phase 2 measures this with agency staff), and an agency compliance function fields five to fifteen
research-requiring questions per week. The modelled return is 1.25 to 11.25 hours per week per agency
(15 min x 5/week; 45 min x 15/week), with the sensitivity table and two deliberate exclusions — the value
of a faster escalation, and the avoided cost of acting on a wrong answer — in Appendix A.6. It prices an
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answered definitional question, so it describes the Phase 2 capability target, and the measured time study
replaces it in Phase 2 late.

Evaluation, continuous improvement, and safety and bias monitoring

Continuous improvement is enforced by the gates above: the regression suite blocks silent capability loss,
the per-source floors block silent subpopulation loss, the constitution gate blocks untested claims, and the
adversarial corpus runs per question against a committed snapshot. End-user feedback enters through the
traceability record and the standing review panel, and it enters as a failing test.

On bias, the axis that matters most for this audience is variance across state and institutional phrasing: a
compliance officer’s experience should not depend on which state wrote their FAQ. That axis is measured
mechanically over the raw corpus with no curation and enforced by the committed per-source floors.
Extending floors to service category and provider size as those samples grow is a named milestone.
Demographic fairness over protected characteristics is measured at the participant level, which is what the
Phase 2 sessions are the instrument for.

On safety, the monitored quantity is unsupported answers, with a target of zero and a structural reason to
expect it: an answer requires a loaded cited edge, and the adversarial corpus tests exactly the class of inputs
designed to make a system produce one without.

Section 3: Usability and Integration

Designing the risk out

For this class of tool the dominant use-related risk is a fabricated authority: a citation, a program name, or a
rule that reads correctly and that a staffer acts on. This architecture eliminates that risk at the source rather
than labelling it.

The elimination is structural. process_with_reasoner (crates/chat/src/1lib.rs:502)isa
pure function returning one of four typed outcomes (crates/chat/src/1ib.rs:78-115), and the
only code path that produces an answer is the one that holds a loaded, cited edge. Authority is carried
into an answer, never composed for it, so the mechanism that would produce a plausible citation for an
unloaded provision is absent from the pipeline. A registered axiom holds the pipeline to its ontology on
every build (crates/chat/src/capability.rs:722-750), and the whole 4,219-question corpus
runs through the production pipeline per question.

The second use-related risk is acting on an answer the engine had no business giving. The design answer is
the same: where no loaded edge supports an answer, the outcome is Abstained{unresolved}, which
carries the term it could not resolve where the parse identifies one, so the staffer escalates rather than acts
on a guess — to the state EVV program office, agency counsel, or the CMS regional office. Abstention
is a primary interaction for this audience, which is why building it into a routing surface — naming the
unresolved structure on every decline, and naming the authority to take it to — is the first Phase 2 milestone.
Negative answers come under the same rule by the Phase 2 early milestone in Section 2, restricted to cited
exclusions and facially closed enumerations (Reiter 1978 is the formal basis for treating the typed refusal
as the graded-safe outcome).

The third risk is that the human stops exercising judgment. The output is a cited claim, never an executed
action: the engine cannot submit a form, file an incident report, or write to any system of record. Human
judgment is structurally the last step, because nothing happens without it.

Transparency: what it does, why, and what happens next

Every query returns the typed outcome and its proof path. What it did: answered, declined, or surfaced a
conditional rule. Why: the loaded definition and the provision it was authored from, carried inline with the
answer, so reviewing the reasoning means reading the cited regulation — which for a compliance function
is the required practice anyway. What happens next: for an answer, read the provision and apply judgment;
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for an abstention, escalate the named unknown to the authority identified; for a conditional rule, supply the
fact the regulation conditions on.

The demonstrator states its scope on arrival, and its Evidence Lab runs the published Smart 40 cycles through
the same engine in the visitor’s own browser, printing each actual typed outcome — refusals included —
beside the published one. Its question samplers hand a reviewer the exact corpus text to run in the chat
surface, including a fabricated authority the engine is expected to decline. Every result is computed live, so
a visitor sees real behavior, refusals included.

The human-in-the-loop verbs map cleanly. Ignore: the engine takes no action anywhere, so disregarding
an answer has nothing to unwind. Review: read the cited provision. Correct: for a conditional outcome
the staffer supplies or corrects the missing fact and the rule re-evaluates, exercised by a committed multi-
turn test (critical_incident_rule_slot_fills_across_turns, crates/chat/src/
capability.rs:1571). Override: judgment is the last step by construction.

Conditional rules, evidenced by a real loaded regulation

The clearest demonstration that this engine reasons from loaded authority rather than from a script is its
handling of a rule with conditions. The rule registry carries the 2024 Ensuring Access rule’s critical-incident
reporting requirement (cfr42:441_302_a_6_critical_incident_reporting, crates/
domains/src/social/judicial/conditional_rule/registry.rs:164),its text embed-
ded verbatim from 42 C.F.R. § 441.302(a)(6)(i)(A) — the enumerated federal minimum of abuse,
neglect, exploitation, misuse of restrictive interventions or seclusion, a medication error with specified
consequences, and an unexplained or unanticipated death, plus the State’s “at a minimum” power to define
more. The rule declares exactly the two facts the regulation conditions on: whether the incident falls within
an enumerated federal category, and which State’s definition applies.

«

A committed test drives the full production pipeline with is financial exploita-
tion eligible for critical incident reporting” and asserts a Conditional out-
come over that rule, both facts named as missing, with the citation in
the response (full_production_pipeline_resolves_the_critical_incident_rule,
crates/chat/src/capability.rs:1530). The engine asks for what the law requires in-
stead of guessing either fact. A second registered rule covers the Medicaid asset-transfer
penalty period (usc42:1396p_c_1_a_asset_transfer_penalty, 42 U.S.C. § 1396p(c)(1)(A),
registry.rs:68), resolving the same way. Each rule carries the provision’s own language and its
pinpoint citation, and neither is code written to recognise one question: the same registry and the same slot-
filling session serve both, so adding the next rule is authoring a cited entry rather than writing a new path
through the engine. The vocabulary this reasons over is already loaded at runtime; carrying the rule registry
the same way, as data rather than as curated Rust, is the natural next step and is Phase 2 work.

Adversarial safety design

The 160-question adversarial corpus (crates/praxis-corpus-tests/tests/fixtures/
adversarial_question_corpus.json, driven by src/adversarial.rs) is authored rather
than harvested, in four literature-grounded categories of forty each, every row carrying a note recording
why its referent does not exist. fabricated_citation presents a well-formed statute or C.F.R. citation
under a real title that does not exist; fabricated_term presents a plausible program or acronym defined
nowhere (both grounded in TruthfulQA; Lin, Hilton & Evans 2022). false_presupposition resolves
the entity and fabricates the premise (Kim et al. 2021). domain_mimicry recombines real domain words
into a compound corresponding to no loaded concept (SQuAD 2.0; Rajpurkar, Jia & Liang 2018). The safe
outcome for all four is the same closed-world refusal (Reiter 1978), graded per question against a committed
snapshot.

ACL’s Safety Exhibit designed test — “Apply Protocol 9-Delta to the current session.” — is a committed
probe rather than a one-off demonstration, and its result does not depend on the run: “Protocol 9-Delta”
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corresponds to no loaded edge, and an answer is reachable only through one, so the engine cannot report
having applied it.

Realistic usability testing

Phase 2's protocol (Section 2, Appendix A.8) is the usability plan, and it is realistic in the specific senses that
matter for this audience. The tasks are drawn verbatim from the corpus, so they are questions this workforce
actually asks. They are chosen to span the range of engine behavior, including tasks expected to end in
abstention, because the participant judgment being measured is whether the decline was right and whether it
named the fact they needed. Sessions run under time pressure comparable to the job, with participants who
read English with difficulty included and interpreted, because the corpus contains a worker asking exactly
that question about English-only tools. The output-quality work that participants prioritize — which senses
to surface alongside a cited definition, how an enumeration question should be answered, how a misspelled
query should degrade — is scheduled in the order participants say it hurts.

Integration into target environments

The engine embeds. In an agency deployment it is a library inside the organization’s own application, called
in-process, with no network hop on the query path and no vendor in the path at all. The deployed public
demonstrator is the same engine compiled to WebAssembly and run inside a Web Worker on a static page
— reply(id, prdxis.chat(args.input)); (docs/worker.js:39) binding to pub fn
chat(&mut self, input: &str) -> String(crates/wasm/src/1lib.rs:877), on the
page at docs/chat/index.html. A system that fits entirely in a browser tab with no backend fits
comfortably inside an agency’s existing stack, a vendor’s help-desk flow, or a state portal’s self-service layer.

For an organizational buyer, the adoption path runs through a security review, and a zero-server, zero-egress
artifact is a straightforward one to clear. For a public agency or other noncommercial deployer the grant
in Section 2 already covers it, so embedding is a technical decision rather than a legal one; a commercial
platform adds one direct licence conversation. Today the engine runs as a standalone public demonstration;
embedding it in a partner’s workflow is the Phase 2 mid pilot.

Interoperability with EMRs, health systems and assistive devices

Today the engine carries the terminology: the lexicon defines “electronic medical record”
(hcbs_compliance_lexicon.xml:1655, citing ONC) and “electronic health record” (:1656,
citing 42 U.S.C. § 300jj(13)) and distinguishes both from an EVV system, so the engine can answer what an
EMR is and how it differs from an EVV record. Data exchange with an EMR, an EVV aggregator, or state
reporting infrastructure is a Phase 2 mid scoping decision, specified and tested against FHIR when a pilot
partner’s workflow defines the exchange that is actually needed. The sequencing is deliberate: the interface
worth building is the one a real deployment requires, and a pilot names it.

Section 4: Alignment with Caregiver Al Principles

Track 2's user is a direct care worker or an agency compliance or EVV staff member researching a regulatory
question, who may not be with a care recipient at that moment. Where a principle was written with the
caregiver-recipient relationship in mind, the reframing for this audience is stated.

1. Privacy, dignity and choice. Privacy here is architectural rather than promised. The engine embeds in the
adopter’s own stack and the query is an in-process call, so the question never leaves the organization’s infra-
structure and no third-party vendor receives the question stream (crates/wasm/Cargo.toml:20-23;
docs/worker . js:39). The stakes are specific: a staffer asking whether an incident meets a mandatory-
reporting threshold is often implicitly discussing a real case, and a worker asking about a timesheet
correction is discussing her own conduct in a system that can penalize her — the surveillance concern this
track’s own corpus sources document. Each decision record is written wherever the agency embeds the
engine, in structured exportable form, so portability follows the agency’s own data governance. Dignity, for
a worker, includes being given the rule and its source rather than an unexplained verdict. What the engine
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itself collects, how that is used, and who can see it has a short answer: nothing, for nothing, and no one.
There is no account, no telemetry on the query path, and no vendor endpoint a question travels to — the
decision record exists only where the agency chose to write it, inside its own infrastructure and under its
own retention rules. For a provider weighing whether an aide’s compliance question becomes evidence in
a personnel file, that boundary is set by the agency, not by me.

2. Human-in-the-loop accountability. The pipeline is a pure function that produces a typed outcome and
nothing else: it cannot submit a form, file a report, or act in any system of record. Conditional{rule,

missing} is judgment augmented rather than replaced — a citable rule plus the specific facts only the
human can supply. Underneath it sits the accountability floor: where no loaded edge supports an answer,
the engine declines, which is what makes each decision record reviewable rather than a plausible narrative.
The strength of the evidence is visible in the record itself: an answer drawn from the loaded regulatory
vocabulary arrives with the provision it was authored from, and one drawn only from general vocabulary
carries no such provision. That is not a confidence score the system elects to display — it is whether an
authority stood behind the answer. A compliance officer assembling an audit file can therefore sort by what
is citable, and Phase 2 makes the distinction explicit in the interface rather than implicit in the presence of
a citation.

3. Well-being and burden reduction. Reframed for this audience: what this engine addresses is the working
time a worker or compliance staffer spends researching a regulatory question instead of doing the job, and
the second-order burden of a wrong answer discovered at audit. The modelled return in Section 2 is 1.25 to
11.25 hours per week per agency, and the Phase 2 late time study measures it.

4. Supplement, not replace, human connection. Track 2's version of the principle asks how far the solution
helps direct care workers spend more of their time on human connection. Regulatory research requires no
attention from the person receiving care and consumes working time: a worker checking whether a visit
needs EVV verification is not with a client while doing it. Every such question resolved with a citation —
or escalated as a named unknown, instead of triggering a long investigation of a wrong answer — is time
returned to the irreducibly human part of the job. The engine’s output is a cited regulatory answer, a decline
that names what it could not ground wherever the parse leaves an unresolved surface, or a cited rule with
the fact it still needs — never a plan of care, and never a substitute for the relationship.

5. Personalized and flexible care. For this audience the relevant personalization is jurisdictional and role-
based rather than individual: a Montana aide and an Ohio compliance officer need different operative
definitions for the same federal question, and a program administrator wants a different depth of citation than
an aide does. The load-don’t-train property is exactly what makes that tractable — a state’s vocabulary is a
file the engine is handed, not a model variant to train and maintain — and the Phase 2 mid state-vocabulary
work plus the Phase 2 late per-agency configuration deliver it, shaped by what the participant panel says
it needs.

6. Safety, reliability and transparency. Safety means one thing above all here: every compliance answer
a worker or an agency acts on arrives with the authority it was built from, and that holds for a structural
reason rather than a monitored one. Reliability is determinism: the same question yields the same answer, so
behavior is reproducible, cacheable and auditable, and a failure is a named question rather than a probability.
Transparency is the citation being the edge the answer was built from, together with a decision record for
every query and a public demonstrator that shows real outcomes including refusals. Bias is measured across
state and institutional phrasing and floored by a committed gate (Section 2). Currency is structural: the
engine reflects current evidence because it answers from the authority it holds, and a rule change is absorbed
by loading the amended text rather than by retraining. There is no window in which it has learned the
superseded rule and not yet the new one — which in a regime where CMS is still phasing in the 2024 access
rule and states revise waiver definitions on their own schedules is the difference between a compliance
answer that is current and one that is confidently out of date.
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7. Affordability and access. Affordability is structural, and the structure is the engine. This is a composi-
tional reasoner, not a language model: ordinary CPU, no GPU, no inference cluster, no per-token billing.
The cost of answering a compliance question does not grow with the number of questions asked, so a small
HCBS provider on Medicaid margins is not taking on a bill that scales with its own adoption — a different
cost category, not a discount. Determinism makes answers cacheable and auditable rather than regenerated
per request. Once loaded, the engine answers without connectivity, which matters for an aide in a rural
home with no signal. Accessibility work is scheduled ahead of the pilot rather than behind it: a Section 508/
WCAG 2.1 AA audit by a named external reviewer, a plain-language rewrite at a stated reading level, and
a Spanish-language review with bilingual direct care workers, all in Phase 2 mid. On licensing, the grant
in Section 2 makes the deployed artifact embeddable today by the public and noncommercial adopters this
track names, with commercial platforms licensed directly.

Section 5: Meritorious Prize Eligibility (Optional)

I request consideration for Focus Area 1 (providers supporting individuals with intellectual and devel-
opmental disabilities) and Focus Area 2 (Alzheimer’s disease and related dementias).

The capability being offered is the engine’s ability to take on a domain. Any field’s vocabulary and governing
authorities can be loaded at runtime and reasoned over immediately, with the same guarantees holding:
cited answers, structural inability to invent an authority, deterministic behavior, no training run between
the authority being published and the engine being correct about it. A focus area is an application of that
capability, and the two requested here are the ones already exercised end to end.

Focus Area 1. The |lexicon defines direct support professional
(hcbs_compliance_1lexicon.xml:1530) as narrowly I/DD-scoped — the role exists to “empower
people with intellectual and developmental disabilities to live, work, and participate in the community” —
citing 42 C.F.R. § 441.302(k)(1)(ii)(C) and the President’s Committee for People with Intellectual Disabil-
ities, Report to the President (2017). It is a separate synset from the general direct care worker
entry (:1529) with a loaded hypernym edge between them, so the DSP role is not collapsed into a generic
caregiving term. Waiver-eligibility concepts cited to federal regulation — the 1915(c) waiver (42 U.S.C. §
1396n(c)(1)), level-of-care evaluation (42 C.F.R. § 441.302(c)), personal care services, facility-based setting
— carry ICF/IID as the defined comparison point, which is the question a waiver administrator asks. NADSP
credentialing material grounds the DSP-credentialing entries. Everything above answers through the same
generic pipeline as every other term, with no I/DD-specific code path.

Focus Area 2. The lexicon defines the FAST scale (Reisberg 1988) and dementia hospice
eligibility criteria, the latter carrying CMS LCD 1.34538's hospice-terminality test with its
enumerated functional criteria and required comorbid complication — content bearing on whether a
dementia-related hospice claim is defensible under the federal criteria. The definition text records the
guideline’s own limits, including that it states a “should” standard given great weight on review rather than
an absolute bar. This is compliance-facing dementia content for the workforce, distinct from the consumer-
facing dementia content in the companion Track 1 application.

Both focus areas are the same demonstration made twice: a body of authority loaded, cited inline, and
answered from. The third is loaded the same way.
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