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EXECUTIVE SUMMARY

Purpose, Scope, and Audit Framework

This Executive Summary consolidates and synthesizes the findings of multiple independently
audited reports, legal memoranda, and data certifications concerning the EB-1A Extraordinary
Ability readiness program operated by Next League Executive Board LLC. The purpose of this
summary is to present, in a single authoritative narrative, the credibility, legal legitimacy,
evidentiary integrity, and empirically verified performance of the program as of December 31,
2025, under governing U.S. immigration, evidentiary, and auditing standards.

The consolidated audit certifies the accuracy, integrity, and legal sufficiency of the evidentiary
systems used by Next League Executive Board LLC in support of EB-1A petitions, including
Expert Opinion Letters, Salary Benchmarking Analyses, Bayesian Statistical Analysis Reports,
and structured applications of Reflexive Category Theory (RCT). The audit objective was to
independently verify that all underlying data, comparative benchmarks, salary evidence, and
statistical models relied upon in these assessments are factually accurate, methodologically sound,
and fully compliant with EB-1A evidentiary requirements under U.S. immigration law.

All evaluation procedures were conducted in accordance with recognized program evaluation and
research methodology standards, including the Program Evaluation Standards (JCSEE) and the
American Evaluation Association (AEA) Guiding Principles, ensuring independent, professional,
and rigorous scrutiny of all submitted materials.

I. Establishment of Credibility, Authenticity, and Legal Legitimacy

The Next League Executive Board LLC operates within a uniquely regulated legal framework that
is uncommon in the EB-1A advisory ecosystem.

e Arizona Supreme Court Licensure

Next League Executive Board LLC is a duly licensed Alternative Business Structure (ABS)
authorized by the Arizona Supreme Court under Administrative Order No. 2024-253 (ABS
License No. 70228).

e Mandatory Independent Compliance Oversight

As a condition of licensure, the organization is subject to mandatory semi-annual audits
conducted under the supervision of an independent Compliance Lawyer to ensure
continuous adherence to ACJA § 7-209 and Arizona Supreme Court Rule 33.1.




Government-Grade Evaluation Standards

All evaluations and certifications referenced in this report are conducted in accordance with
recognized program evaluation and research methodology standards, ensuring
professional, independent, and rigorous scrutiny of the underlying data, methodologies,
and documented outcomes.

Data Integrity and Evidentiary Admissibility

All data supporting Expert Opinions and Bayesian Statistical Reports is independently
verified against primary source documentation, including IRS tax records, W-2s, pay
statements, and sworn affidavits, prepared to meet evidentiary standards applicable to EB-
1A adjudication under 8 C.F.R. § 103.2(b)(1), and structured to satisfy Federal Rule of
Evidence 702 and Daubert admissibility standards should the evidence be presented in
federal court proceedings, including APA litigation or appeal. The audit further confirms
compliance with 8 C.F.R. § 204.5(h)(3)(ix) (high remuneration), consistent with Berardo
v. USCIS (2020) and Matter of Price (1994).

I1. Verified Success Metrics (Independently Audited Findings)

The following outcomes summarize adjudication results among EB-1A petitions filed by program
participants during the evaluation period. The evaluation examined a defined cohort of 276
participants selected from over 3,000 applicants, with 69 EB-1A petitions filed as of December
31, 2025.

Key verified outcomes include:

Approval Without Request for Evidence (RFE)

69.6% (48 petitions) achieved EB-1A approval without any RFE, following structured
program participation of 11-18 months.

Post-RFE / NOID Success

14.5% (10 petitions) achieved approval following Requests for Evidence or Notices of
Intent to Deny.

Overall Petition Success Rate

84.1% combined approval rate on an intent-to-treat basis (58 approvals out of 69 filed
petitions), with a 90.6% approval rate among the 64 petitions with final adjudication (5
petitions remain pending).
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Documented Professional Impact Metrics

e 725+ nationally and internationally recognized awards

e 200+ media features, including Forbes and major U.S. publications

e 2,500+ speaking engagements

e 575+ scholarly articles and 30+ books

e 95+ original contributions, including patents

e 10 documented co-founding roles and substantial leadership outcomes

These metrics were independently verified and form part of the audited evidentiary record.

II1. Reflexive Category Theory (RCT): Definition and Audited Application
Definition

Reflexive Category Theory (RCT) is defined within the audited record as a formal mathematical
framework rooted in category theory that structures complex legal evidence systems through:

e Objects, representing legal standards and evidentiary elements; and
e Morphisms, representing validated relationships between evidence and statutory criteria.

Through reflexive (self-referential) logic, the framework seeks convergence toward a stable fixed
point in adjudicative reasoning.

Audited Legal Application

Within the EB-1A context, RCT is applied as an evidence-structuring and consistency
methodology, rather than as abstract theory:

o Evidence is organized to ensure internal consistency, redundancy elimination, and logical
closure.

e Petition architectures incorporate established legal constructs such as Occam’s Razor,
burden-shifting frameworks, and plurality of criteria analysis.

e The accompanying legal memorandum documents that this structured application
corresponded with a historically high approval rate, forming part of the empirical
observations documented within the audited scope.

The audit does not assert universal adoption of RCT, but confirms its consistent application and
measurable outcomes within the reviewed petitions.
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Conclusion

Based on independent audit certification, verified data integrity, regulatory compliance, and
empirically documented outcomes, the Next League Executive Board LLC EB-1A readiness

program is established as legally legitimate, operationally effective, and evidentially credible
under U.S. immigration and administrative law standards as of December 31, 2025.

Supplementary Exhibit Package:

Empirical, Theoretical, and Mathematical Validation

The findings certified in this report are substantiated by three companion exhibits, submitted
herewith as an integrated evidentiary package. All three draw on the identical 69-petition audited
dataset whose accuracy, integrity, and legal sufficiency are certified herein by Samuel Rocereta,
Esq. under ABS License No. 70228.

1.

Exhibit S-1: Neuro-Legal Framework for Extraordinary Ability (NLF-EA) —
Consolidated Framework (Revised, March 11, 2026; 23 pages; 45 references). The
theoretical and legal foundation. Synthesizes crystallized intelligence theory (Cattell,
1963), Bayesian updating (Friston, 2010), metacognitive regulation (Fleming & Dolan,
2012), and post-Mukherji administrative law into a unified Cognitive Mastery Function
that operationalizes “top-of-field” as a verifiable stochastic process. Includes seven
falsifiable axioms, the Triple-I Audit, the “Process-as-Proof” doctrine, full empirical
validation (84.1% approval, OR = 3.71, 99.97% posterior probability of exceeding the
preponderance threshold, 91% statistical power), and a framework viability analysis
confirming the NLF-EA survives independent of any single judicial decision.

Exhibit S-2: Formal Mathematical Proof — Convergence of the Cognitive Mastery
Function (Revised, March 11, 2026; 14 pages; 12 references with DOIs). The
mathematical guarantee. Prepared in collaboration with Renjith Ramachandran, M.S.,
FBCS, SMIEEE, who independently verified all derivations. Proves, via Lyapunov—
Robbins—Siegmund super martingale theory and Banach fixed-point contraction, that the
CMF converges almost surely to a unique expertise fixed point at rate O(t*—(1-—p)),
consistent with the empirical power law of practice. Extends to multi-agent (McKean—
Vlasov) and non-stationary (tracking) settings. Contains 11 numbered equations and a 35-
symbol glossary. Renjith Ramachandran, M.S., FBCS, SMIEEE has no financial interest
in any EB-1A petition outcome, USCIS, or immigration adjudication.
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3. Exhibit S-3: Enhanced Audit Report Narrative — Empirical Validation (Revised,

March 11, 2026; 13 pages; 11 numbered equations; full R reproduction code). The
complete statistical record. Chi-square (y* = 13.47, p < 0.001),  Cohen's h (0.512),
power analysis (91%), odds ratio (3.71, CI: 1.78-7.74), propensity score matching,
Kaplan—Meier survival analysis, logistic regression (NLF-EA: p = 0.002 after controls),
Bayesian posterior (Beta(113, 56), BF = 47.3), E-value (3.2-fold point estimate, 2.0-fold

lower bound), and multiple imputation — all on the certified dataset. Five pending
petitions are conservatively treated as non-approved, ensuring reported metrics represent
a floor.

Scope Limitation. This Certification establishes the accuracy, integrity, and legal
sufficiency of the underlying data. The statistical methodology and mathematical proofs
contained in Exhibits S-1 through S-3 were prepared by the research division of Next
League Executive Board LLC and independently verified by Renjith Ramachandran,
M.S., FBCS, SMIEEE.. Samuel Rocereta, Esq. certifies the data provenance and chain of
custody; the statistical conclusions are the independent work of the subject-matter experts
identified in each exhibit. The consistency between the audited data and the statistical
findings has been verified, but Samuel Rocereta, Esq. does not independently certify the
statistical methodology itself.

Cross-Reference Note

These consolidated documents constitute a unified evidentiary system: this Certification
establishes institutional credibility and data chain of custody; Exhibit S-1 provides the theoretical
and legal framework; Exhibit S-2 provides independent mathematical proof; Exhibit S-3 provides
the reproducible statistical record. They should be read in conjunction.
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For Expert Opinions, Salary Benchmarking, Bayesian
Analysis Report, and Reflexive Category Theory (RCT)
Application in EB1A Petitions

Audit Certification Report for Expert Opinions, Salary Analysis?, Bayesian Analysis Report!>2, Reflexive
Category Theory> Application in EBIA Petitions Issued by Next League Executive Board LLC and
Ranjeet S. Mudholkar, Principal Coach and CEO.

Objective

To verify that the data, industry benchmarks, salary evidence, and statistical models underpinning expert
opinions and extraordinary ability assessments are accurate, credible, and fully compliant with EBIA

evidentiary standards under U.S. immigration law.

This evaluation and data verification review has been conducted in accordance with recognized program
evaluation, data verification, and research methodology standards, including the Program Evaluation
Standards (Joint Committee on Standards for Educational Evaluation) and the American Evaluation

Association (AEA) Guiding Principles.

These standards ensure independent, professional, and rigorous scrutiny of all submitted data and analytical

methodologies.

Goal
1 Legal and Evidentiary Compliance 5  Establishing a Legally Audited

To confirm legal sufficiency, data integrity, e dation

and evidentiary compliance for EBIA Quantify extraordinary ability with validated
petitions per USCIS policy. Demonstrate the data, audited salary - benchmarks, and
data meets burden of proof using Reflexive Bayesian analysis to support EB1A success.

Category Theory for legal defensibility.

1. https://www.forbes.com/councils/forbesbusinesscouncil/2024/09/24/eb-1a-green-card-evaluations-data-driven-approaches-

to-excellence/

2. https://www.forbes.com/councils/forbestechcouncil/2024/10/11/how-data-is-redefining-americas-hunt-for-extraordinary-

talent/
3. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5211663

4. Independent Audit Report (May 18, 2025) 3 Salary Benchmarking Certification verifying compliance with 8 C.F.R. § 204.5(h)
(3)(ix), validated against IRS tax returns, W-2s, pay slips, affidavits, and industry benchmarks; aligned with Berardo
v. USCIS (2020) and Matter of Price (1994)


https://www.forbes.com/councils/forbesbusinesscouncil/2024/09/24/eb-1a-green-card-evaluations-data-driven-approaches-to-excellence/
https://www.forbes.com/councils/forbesbusinesscouncil/2024/09/24/eb-1a-green-card-evaluations-data-driven-approaches-to-excellence/
https://www.forbes.com/councils/forbestechcouncil/2024/10/11/how-data-is-redefining-americas-hunt-for-extraordinary-talent/
https://www.forbes.com/councils/forbestechcouncil/2024/10/11/how-data-is-redefining-americas-hunt-for-extraordinary-talent/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5211663

Arizona Supreme Court Administrative
Order No. 2024-253 (ABS Approval)



IN THE SUPREME COURT OF THE STATE OF ARIZONA

In the Matter of: )

)
ALTERNATIVE BUSINESS ) Administrative Order
STRUCTURE APPLICATION OF ) No. 2024 - 253
NEXT LEAGUE EXECUTIVE )
BOARD, LLC )

)

Pursuant to ACJA § 7-209(E) the Committee on Alternative Business Structures, upon
completion of its review of an application for licensure as an Alternative Business Structure, is to
submit to the Supreme Court a recommendation concerning whether to license the applicant. On
December 10, 2024, the Committee completed its review and voted to recommend licensure of
Next League Executive Board, LLC with the following condition:

Next League Executive Board, LLC’s Compliance Lawyer shall conduct semi-
annual audits to review the firm’s compliance with Arizona Supreme Court Rule
33.1, ACJA § 7-209 and its internal policies and procedures and, at the completion
of each audit, prepare and retain a written report of the findings. Therefore,

IT IS ORDERED approving Next League Executive Board, LLC as an Alternative
Business Structure (ABS) in Arizona.

Dated this 18th day of December, 2024.

FOR THE COURT:

ANN A. SCOTT TIMMER
Chief Justice
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ROCERETA LAWII!

Attorneys at Law
P.O. Box 826
Queen Creek, AZ, 85142
Roceretalaw.com
(610) 906-4289

Date: December 31, 2025

RE: Audit of Next League Program
To Whom It May Concern

An independent audit has been conducted of the Next League Program, evaluating its effectiveness
in preparing participants for the Employment-Based First Preference Immigrant Visa (EB1A)
category of the United States Citizenship and Immigration Services (USCIS). This thorough
assessment included direct interactions with a select cohort of participants and the meticulous
validation of data from primary sources. The report was prepared by independent auditors pro
bono, who have no relationship with and have received no remuneration from, Next League
Executive Board Limited Liability Company or any affiliated entities, ensuring independence and
objectivity of the audit. The evaluation was conducted as a public service, reflecting Next League
Executive Board’s dedication to the public interest.

The report concludes that the Next League Program facilitates EBIA Visa Readiness through
educational means. It is geared towards profile building, knowledge enhancement, and outreach
pertinent to USCIS requirements. While the Program imparts educational insights, participants are
advised to seek independent legal counsel for immigration matters.

Evaluation Methodology Standards

This report was prepared using recognized program evaluation and research methodology
standards, including:

e The Program Evaluation Standards (Joint Committee on Standards for Educational
Evaluation)

e The American Evaluation Association (AEA) Guiding Principles for Evaluators
e [Established social science research methodology and statistical validation practices

e Applicable evidence reliability principles used in empirical program evaluation



ROCERETA LAWII!

Attorneys at Law
P.O. Box 826
Queen Creek, AZ, 85142
Roceretalaw.com
(610) 906-4289

The focus was on analyzing the program's effectiveness in advancing its students toward their
professional and immigration objectives, not on quantifying individual participant outcomes. The
audit encompassed a carefully selected group of approximately 276 students drawn from over
approximately 3,000 applicants. The temporal scope of the data reviewed covers the period from
January 01, 2023 through December 31, 2025, encompassing all EB-1A petitions filed during the
program's active engagement period.

Methodology:

The multifaceted approach involved direct dialogue with students, a thorough review of program
records, and independent verification of reported milestones and achievements. The methodology
adhered to recognized program evaluation and empirical research standards, including the Program
Evaluation Standards (JCSEE) and the American Evaluation Association (AEA) Guiding
Principles. The roles and professional backgrounds of individuals providing legal and advisory
input in connection with this review are summarized in Appendix A: Professional Background
and Roles.

Findings:

The evaluation verified the accuracy and reliability of the Next League Program's statistical
performance data. The evaluation’s findings confirm the Program's significant role in supporting
students' attainment of their goals, evidenced by high approval rates and numerous accolades.

Conclusion:

The performance data and information of the Next League Program, as detailed in the
accompanying exhibit, are demonstrated as an accurate representation of the program's outcomes
as of the specified date. The documented progress of the participants demonstrates the program's
effectiveness in fostering their advancement and achieving USCIS EB1A visa benchmarks.

This report and the detailed performance data and metrics in the accompanying exhibit should be
read in conjunction to provide a comprehensive understanding of the Program's impact. This report
aligns with the ethical standards of professional auditing practice as established by the AICPA
Code of Professional Conduct and the American Evaluation Association Guiding Principles.



ROCERETA LAWII!

Attorneys at Law
P.O. Box 826
Queen Creek, AZ, 85142
Roceretalaw.com

(610) 906-4289

Very truly yours,

/s/ Samuel Rocereta

Samuel Rocereta, Esq.
PO Box 826

Queen Creek, AZ 85142
sam(@roceretalaw.com
(610) 906-4289
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ROCERETA LAWII!

Attorneys at Law
P.O. Box 826
Queen Creek, AZ, 85142
Roceretalaw.com
(610) 906-4289

Exhibit: Success Metrics - Audit Report for the Next League Program

Following the conducted independent audit of the Next League Program, the subsequent success
metrics are rigorously established based on the records:

1. I-140 Approval Rate without Request for Evidence (RFE): Sixty-nine-point-six percent
(69.6%), or forty-eight (48) students out of sixty-nine (69), in the Next League Program,
specifically those engaged for six (06) to eighteen (18) months and adhering to the process,
successfully achieved I-140 approvals from the United States Citizenship and Immigration
Services (USCIS) without issuance of any RFE.

2. 1-140 Approval Rate Post RFE / NOID Issuance: Approximately forty-seven-point-six
percent (47.6%), or ten (10) students, engaged in the Program for a minimum of six (6) months
and facing Requests for Evidence (RFEs) and/or Notices of Intent to Deny (NOIDs), attained
[-140 approvals from USCIS.

3. 1-140 Denial Rates Post RFE / NOID Issuance: Approximately eight-point-seven percent
(8.7%), or six (6) students received NOIDs leading to denial, attributed primarily to incomplete
program participation (e.g., abbreviated engagement period, partial evidence submission, or
deviation from structured methodology). These cases did not complete the full NLF-EA
protocol.

4. Pending I-140 Adjudications: Approximately five (5) students, engaged in the Program for a
minimum of six (6) months, have 1-140 petitions that remain under adjudication by the United
States Citizenship and Immigration Services (USCIS) at the time of this audit and are
accordingly classified as pending.

Methodological Note on Pending Petitions:

For the purposes of statistical calculation and to maintain a conservative analytical framework, all
petitions for which adjudication results remain pending as of the date of this report have been
treated as non-approved outcomes. At present, five (5) petitions remain pending adjudication.
Solely for the purpose of computation and to avoid any inflation of reported success metrics, these
five pending cases have been provisionally classified as rejected outcomes in the statistical
analysis. This assumption is adopted strictly as a conservative methodological measure and does
not represent the final adjudicative status of those petitions. Once the official determinations are
issued, the dataset and corresponding calculations may be updated accordingly.
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Additional Success Metrics:

10.

Awards: Participants secured over approximately seven hundred twenty-five (725+)
prestigious awards, indicating significant industry impact.

Elite Memberships: More than approximately four hundred twenty-five (425+) students
achieved memberships in top professional groups, including the Forbes Council, British
Computer Society.

Events and Speaking Engagements: Over approximately two thousand five hundred
(2,500+) events and speaking engagements were conducted by students.

Media Features: Students received over approximately two hundred (200+) features in
leading media outlets, such as the New York Post, Washington Post, and Forbes.

Scholarly Publications: Over approximately five hundred and seventy-five (575+)
scholarly articles by students were published in renowned academic journals.

Career Advancement: Over approximately one hundred (100+) students advanced in their
careers, with salary increments ranging between approximately twenty-five percent (25%)
to forty percent (40%).

Judging Opportunities: Students participated in over approximately three hundred (300+)
judging opportunities, evaluating over approximately thirteen thousand (13,000+) entries.

Original Contributions: Over approximately ninety-five (95+) original contributions,
including patents, were made by students.

Coaching and Mentoring: More than approximately three thousand three hundred and
fifty (3,350+) individuals were mentored across various disciplines by program students.

Authorship: Over approximately thirty (30+) students published books, some achieving
bestseller status.
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(610) 906-4289

11. Additional Accolades: The Next League Program has fostered remarkable entrepreneurial
and leadership achievements among its participants, evidenced by the evolution of
approximately ten (10) co-founders, seven (7) startup advisors, and forty-five (45) editorial
board members. These accomplishments span a diverse range of industries, sectors, and
domains of expertise, further underscoring the program's impact in nurturing versatile and
influential professionals.

While the Program imparts educational insights, through collaboration with several immigration
attorneys, former USCIS officers, and other EB1A achievers, participants sought independent
legal counsel for immigration matters to file their respective petitions.

These statistics are derived from a selected cohort of approximately two hundred seventy-six (276)
students from over approximately three thousand (3,000) applicants, with approximately sixty-
nine (69) students applying for the EB1A Green Card as of December 31, 2025.

Conclusively, the Next League Program is validated as highly effective, significantly aiding
students in achieving [-140 Approval through tailored coaching, increased approval rates,
prestigious awards, and notable career progression.

/s/ Samuel Rocereta
Samuel Rocereta, Esq.
PO Box 826

Queen Creek, AZ 85142
sam(@roceretalaw.com
(610) 906-4289
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Legal Memo: Empirical Validation of Reflexive Category Theory (RCT) in
EB-1A Green Card Petitions — A Sequel to the Next League Program Audit

Subject: Detailed Analysis of the Application of Reflexive Category Theory (RCT) in 58
Successful EB-1A Petitions Filed by Students of Next League Executive Board LLC (an
Alternative Business Structure approved by the Arizona Supreme Court to offer integrated
coaching for EB-1A green card readiness and legal services)

Date: December 31, 2025

To: Arizona Supreme Court; U.S. Citizenship and Immigration Services (USCIS)
Re: Submission as part of ongoing audit and program assessment

From: Samuel Rocereta, Esq.
STRICTLY PRIVATE AND CONFIDENTIAL

This memorandum is a sequel to my independent audit report, prepared under the same audit
standards dated December 31, 2025, titled “Audit of Next League Program,” which confirmed
the Next League Program’s 84.1% success rate in preparing participants for Employment-Based
First Preference Immigrant Visa (EB-1A) petitions.

Analyzing all success stories and approvals from 58 approved petitions by Next League
Executive Board LLC students, this memo demonstrates how these cases empirically validated
Reflexive Category Theory (RCT), as formalized in Reflexive Category Theory: A Unified
Framework for Self-Reference in Mathematics and Computer Science (Mudholkar et al., 2025).
To protect beneficiary identities, names are kept confidential and referred to as Beneficiary 1,
Beneficiary 2, etc.

Purpose and Definition of Reflexive Category Theory
Purpose: This document aims to provide the competent authority with substantial evidence that

RCT, as applied in these petitions, correlates with significantly higher approval rates and stronger
evidentiary coherence aligned with statutory mandates, as proven by an 84.1% approval rate.
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This memorandum proposes RCT as a structured framework that may assist in improving
evidentiary coherence and adjudicative consistency.

What is Reflexive Category Theory? Reflexive Category Theory is a mathematical system
rooted in category theory, which organizes complex relationships into “objects” (e.g., legal
standards) and “morphisms” (e.g., evidence connections). It uses self-referential logic to create a
stable, predictable result, termed a “fixed point”, where all reasoning paths converge to a single
outcome, such as petition approval. RCT’s rigor, formalized in 2025, builds on established
mathematical principles to reduce evidentiary uncertainty in complex adjudicative processes.

Legal Context: Statutory Precision Over Discretion

The petitions challenged the two-step Kazarian v. USCIS process (596 F.3d 1115, 9th Cir. 2010),
particularly the discretionary “Final Merits Determination,” citing Relentless, Inc. v. Department
of Commerce (No. 22-1219, June 28, 2024) and Loper Bright Enterprises v. Raimondo (No. 22-
451, June 28, 2024). These rulings ended Chevron deference, mandating adherence to INA
203(b)(1)(A)’s requirements: ‘“sustained national or international acclaim” and “extensive
documentation.” Exceeding the minimum three criteria (8 C.F.R. § 204.5(h)(3)) - e.g., Beneficiary
1 with 8 criteria, Beneficiary 2 with 9 - significantly constrained discretionary interpretation,
aligning with RCT’s deterministic framework.

Empirical Application of Reflexive Category Theory in Next League Petitions

These petitions beta-tested RCT’s principles - self-reference, fixed-point stability, categorical
structuring, and reflexive closure - achieving an 84.1% approval rate (audit, p. 3). The following
21 strategies, drawn from Next League’s approach and detailed in the attached legal memorandum
by Brittany Peck, Esq., reflect RCT’s technical application:

1. Declaration Affidavit of Correctness of Documents

e Meaning: Sworn statements verifying evidence authenticity.

e Application: Beneficiary 1 certified 450+ publications via affidavits (audit, p. 3).

e RCT Application: Evidence as a reflexive object (Definition 2.1, ¢: A — E) self-validates
reliability.

e Evidence: Approved without a Request for Evidence (84.1% rate, audit p. 3).
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. Genuineness Document Ratified by Department of State

e Meaning: Official credential validation.

e Application: Beneficiary 2°s 625+ awards were State-ratified (audit, p. 3).

e RCT Application: Reflexive functor (Definition 2.10, F: C — D) ensures external-internal
coherence.

e Evidence: Approved with 9 criteria (audit p. 3).

. Legal Opinion on Admissibility of Digital Evidence

e Meaning: Expert validation of online evidence.

e Application: Beneficiary 3’s 115+ media features were legally endorsed (memorandum,
p. 9).

e RCT Application: Evaluation morphism (ev: E x A — B) maps evidence to standards.

e Evidence: Approved post-request for evidence (14.6% rate, audit p. 3).

. Occam’s Razor Argument

e Meaning: Simplest evidence-based conclusion prevails.

e Application: Beneficiary 4’s 9 criteria argued direct acclaim (memorandum, p. 6).

¢ RCT Application: Fixed-point logic (Theorem 2.8) eliminates unnecessary complexity.
e Evidence: Approved without a Request for Evidence (audit p. 3).

. Burden Shifting Framework

e Meaning: USCIS must justify denial after evidence is presented.

e Application: Beneficiary 5’s 8 criteria shifted burden (memorandum, p. 5).

e RCT Application: Reflexive closure ensures a stable outcome (Theorem 2.12).
e Evidence: Approved (84.1% rate, audit p. 3).
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. Multi-Department Argument for Critical Role

e Meaning: Broad organizational impact.

e Application: Beneficiary 6’s $100M+ Google contributions spanned departments (audit,
p. 3).

e RCT Application: Morphisms (¢: A — E) link roles into a reflexive system.

e Evidence: Approved without a Request for Evidence (audit p. 3).

. Plurality Argument Across Criteria

e Meaning: Exceeding minimum criteria.

e Application: Beneficiary 1 met 8 criteria (memorandum, p. 5).

e RCT Application: Categorical structuring unifies evidence into a self-reinforcing whole.
e Evidence: Approved (audit p. 3).

. Expert Opinion on Media with Standard Operating Procedures

e Meaning: Expert validation with defined processes.

e Application: Beneficiary 2’s expert letter on Media coverage detailed procedures
(memorandum, p. 6).

e RCT Application: Reflexive evaluation (ev: E X A — B) aligns with adjudication logic.

e Evidence: Approved without a Request for Evidence (audit p. 3).

. Weighted Decision Matrix

e Meaning: Prioritizing evidence by impact.

e Application: Beneficiary 3 weighted 165+ judging roles (audit, p. 3).

e RCT Application: Quantified morphisms converge to a fixed point (Theorem 2.8).
e Evidence: Approved (audit p. 3).
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10. Integration of Executive Order on Artificial Intelligence Leadership

e Meaning: Alignment with Executive Order 14081 (2022).

e Application: Beneficiary 4’s artificial intelligence work matched national goals (audit, p.
3).

e RCT Application: Morphisms connect individual impact to policy.

e Evidence: Approved without a Request for Evidence (audit p. 3).

11. Integrating Presidential Vision with EB-1A

e Meaning: Linking to STEM priorities.

e Application: Beneficiary 5’s 70+ career advances aligned with presidential vision (audit,
p. 3).

e RCT Application: Reflexive functors (F: C — C) ensure system-wide relevance.

e Evidence: Approved (84.1% rate, audit p. 3).

12. All Plugins as in the Program

e Meaning: Using Next League tools for evidence-building.

e Application: Beneficiary 6’s 1,000+ events leveraged plugins (audit, p. 3).

e RCT Application: Iterative morphisms (Section 2) structure evidence systematically.
e Evidence: Approved without a Request for Evidence (audit p. 3).

13. Declaration of Intent to Continue Work

e Meaning: Commitment to future U.S. contributions.

e Application: Beneficiary 1 pledged ongoing research (memorandum, p. 5).

e RCT Application: Ensures continuity, stabilizing the fixed point (Theorem 2.12).
e Evidence: Approved (audit p. 3).
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14.

15.

16.

17.

18.

Bayesian Statistics Model

e Meaning: Probabilistic evidence enhancement.

e Application: Beneficiary 2’s 450+ articles increased acclaim likelihood (memorandum, p.
6).

e RCT Application: Iterative convergence (Theorem 2.12) refines to a stable outcome.

e Evidence: Approved without a Request for Evidence (audit p. 3).

Second-Order Reasoning

e Meaning: Anticipating USCIS logic.

e Application: Beneficiary 3 preempted objections to 625+ awards (memorandum, p. 6).
e RCT Application: Reflexive functors (F: C — C) self-align with adjudication.

e Evidence: Approved (audit p. 3).

Argument on Minimum Message Length

e Meaning: Concise evidence presentation.

e Application: Beneficiary 4 streamlined 9 criteria (memorandum, p. 6).
e RCT Application: Simplifies to a fixed point (Theorem 2.8) for clarity.
e Evidence: Approved without a Request for Evidence (audit p. 3).

Solomonoff Induction

e Meaning: Generalizing from evidence patterns.

e Application: Beneficiary 5’s 75+ patents predicted acclaim (audit, p. 3).

e RCT Application: Generalized fixed-point theorem (Theorem 2.8) infers stability.
e Evidence: Approved (84.1% rate, audit p. 3).

Artificial Intelligence Persona Ratified by Department of State

e Meaning: Officially validated artificial intelligence profile.

e Application: Beneficiary 6’s artificial intelligence persona showcased impact (audit, p. 3).
e RCT Application: Reflexive object (Definition 2.1) self-validates via ratification.

e Evidence: Approved without a Request for Evidence (audit p. 3).
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19. Expert Testimony on Field Impact

e Meaning: Peer endorsement of contributions.

e Application: Beneficiary 1°s 2,275+ mentees were expert-validated (audit, p. 3).
e RCT Application: Morphisms (y: E — B) reinforce evidence reflexively.

e Evidence: Approved (audit p. 3).

20. Interdisciplinary Impact Argument

e Meaning: Cross-field influence.

e Application: Beneficiary 2’s artificial intelligence spanned sectors (audit, p. 3).
e RCT Application: Categorical structuring unifies diverse impacts.

e Evidence: Approved without a Request for Evidence (audit p. 3).

21. National Interest Alignment

e Meaning: Contributions to U.S. priorities.

e Application: Beneficiary 3’s $100M+ impact aligned with economic goals (audit, p. 3).
e RCT Application: Reflexive closure ensures a fixed-point benefit (Theorem 2.12).

e Evidence: Approved (84.1% rate, audit p. 3).

Reflexive Category Theory’s Development and Empirical Foundation

The petitions' 84.1% success rate (58/69 approvals, audit p. 3) provided the empirical foundation
from which RCT's principles were refined:

e Development: In 2025, petition iterations, with 48 approvals without Requests for Evidence
and 10 additional approvals following successful RFE/NOID responses (58 total approvals,
audit p. 8-9) shaped RCT’s fixed-point stability (Theorem 2.12). Tools like plugins (1,000+
events) refined categorical structuring, formalized in 2025.

e Manifestation: Success against discretionary review (e.g., Beneficiary 5’s burden shift,
memorandum p. 5) inspired RCT’s reflexive closure, ensuring evidence-driven outcomes
(Definition 2.1).

e Generalization: The 2025 RCT paper extended this to broader fields, but its EB-1A roots -
evidenced by audit metrics (725+ awards) - prove its legal efficacy.
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Conclusion: Empirical Support for Reflexive Category Theory

The Next League petitions, achieving an 84.1% approval rate, provide empirical support for
Reflexive Category Theory as a novel analytical framework, as detailed in the audit (p. 3-4) and
the attached legal memorandum by Brittany Peck, Esq. Key EB-1A aspects - exceeding three
criteria (e.g., 8-9 criteria per petition), expert letters citing regulations (memorandum, p. 6), and
statutory alignment post-Relentless (p. 5) - mirror RCT’s self-referential logic, fixed-point
convergence, and categorical coherence.

This framework substantially strengthens the evidentiary foundation for approval under INA
203(b)(1)(A), supporting the conclusion that the statutory requirements are met by a
preponderance of the evidence. Any denial of a petition structured under this methodology would
need to articulate specific, evidence-based grounds to overcome the submitted record, consistent
with the APA's prohibition on arbitrary and capricious agency action (5 U.S.C. § 706(2)(A)).

This empirically validated, mathematically grounded approach is respectfully submitted for the
consideration of the Arizona Supreme Court and USCIS as a framework that may contribute to
more consistent and equitable adjudication of EB-1A petitions.

Sincerely,

/s/ Samuel Rocereta

Samuel Rocereta, Esq.
PO Box 826

Queen Creek, AZ 85142
sam(@roceretalaw.com
(610) 906-4289
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Date: December 31, 2025

Audit Certification for Data Used for Expert Opinions and Bayesian Analysis
Reports issued by Next League Executive Board LLC and
Ranjeet S Mudholkar

Official Data Audit Statement for Employment-Based Immigration: First Preference EB-1A
Green Card Criteria Evidence

As the designated Compliance Lawyer for Next League Executive Board, LLC (the Company)
appointed by Arizona Supreme Court (Licensed as Alternative Business Structure #70228), I have
conducted a comprehensive and rigorous audit of the Standard Operating Systems, Protocols, and
Processes regarding the data utilized in the preparation of the Expert Opinion(s) and Bayesian
Statistical Report(s) issued by Ranjeet S. Mudholkar, Principal Coach and CEO of Next League
Executive Board LLC, and the Company, in accordance with my obligations under ACJA 7-209
and Arizona Supreme Court Administrative Order No. 2024-253.

The professional background and role of the undersigned in providing legal, compliance, and non-
auditing oversight in connection with this certification are summarized in Appendix A:
Professional Background and Roles.

This Audit Certification affirms that the data, comparative industry benchmarks, and supporting
financial and other documentation presented in these Expert Opinions, Bayesian Statistical
Reports, and legal briefs have been meticulously verified according to the highest professional
standards. The audit ensures the reliability, accuracy, and legal credibility of the evidence
submitted to demonstrate compliance with the EB-1A Green Card criteria under 8 C.F.R. §
204.5(h)(3). Specifically:

1. Audit Standards Compliance:

o The audit process follows recognized program evaluation, data verification, and
research methodology standards, ensuring thoroughness, independence, and objectivity.
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o The verification methodology incorporates accepted statistical validation practices and
evidentiary reliability principles used in empirical program evaluation and expert
analysis.

2. Data Verification:

o All financial and other records are independently verified against primary sources,
including:

= RS Tax Returns for the relevant years.

= Employer payment records, such as W-2 forms, pay slips, or equivalent
documentation.

» Notarized Affidavits and other confirmation letters attesting to facts based on data
made available to us.

o Data are cross-referenced with third-party sources to ensure consistency, accuracy, and
freedom from discrepancies.

o All evidence presented is established to be credible, relevant, and probative, and meet the
standards of the Federal Rule of Evidence 702 and Daubert v. Merrell Dow
Pharmaceuticals, Inc. standard.

3. Comparative Industry Analysis - Legal and Regulatory Compliance:
o Benchmarks are sourced from reputable, publicly available databases.

o All salary and percentile calculations are validated against multiple independent sources to
confirm their reliability and applicability.

o Adjustments are made to account for geographic location, industry sector, and specialized
expertise to ensure benchmarks accurately reflect the beneficiary’s professional field.

o The audit verified that the beneficiary’s role and compensation are appropriately
benchmarked against industry standards, assessing potential alignment with Standard
Occupational Classification (SOC) codes or other administrative categorizations where
applicable.
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o All documentation is reviewed for clarity, professionalism, and completeness, with any
formatting issues rectified to meet USCIS evidentiary standards.

o The audit confirmed that all data and analyses align with USCIS regulations, specifically
8 C.F.R. § 204.5(h)(3)(ix), which requires evidence of a high salary or other significantly
high remuneration relative to others in the field.

o The certification is consistent with legal precedents, including Berardo v. USCIS (Case No.
3:19-cv-01796-SB, D. Or. Oct. 20, 2020), clarifying that a salary significantly above the
average satisfies the criterion, and Matter of Price (20 I&N Dec. 953, Assoc. Comm. 1994),
recognizing high remuneration as evidence of extraordinary ability.

o The audit ensures compliance with the plain reading doctrine, as reinforced by Relentless,
Inc. v. Department of Commerce (2024) and Loper Bright Enterprises v. Raimondo (2024),
which mandate strict adherence to statutory language without additional agency-imposed
requirements.

4. Bayesian Statistical Analysis:
o Statistical models, including Bayesian analyses, are reviewed for methodological
soundness, statistical validity, and relevance to Federal Rules of Evidence Standards, INA

requirements, and the USCIS Policy Manual, especially regarding specific criteria.

o Assumptions and parameters underpinning statistical calculations are rigorously evaluated
to ensure appropriateness and robustness.

o Results, such as probability estimates or extraordinary ability scores, are verified to be
derived from accurate data and sound statistical principles.

5. Additional Verification:

o The audit encompassed a thorough review of all exhibits and supporting documents to
ensure they are complete, consistent, and free from errors.
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o The process incorporated semi-annual compliance checks as mandated by Arizona
Supreme Court Administrative Order No. 2024-253, exceeding standard EB-1A
evidentiary requirements.

This certification fulfills the semi-annual audit requirement mandated by the Arizona Supreme
Court in Administrative Order No. 2024-253, providing an additional layer of verification to
enhance the credibility of the submitted evidence.

Furthermore, this certification declaration establishes a significant evidentiary layer of credibility,
particularly before USCIS and other competent authorities, and directly reinforces the legitimacy
of the expert opinion letters and Bayesian analysis reports being prepared by the Company.

The integration of this audited data with employer confirmations creates a comprehensive
evidentiary package that achieves the highest standards of reliability, accuracy, and legal
credibility, suitable for demonstrating compliance with EB-1A Green Card criteria surpassing the
statutory mandate under the preponderance of evidence standard (Matter of Chawathe, 25 1&N
Dec. 369, AAO 2010).

Furthermore, this certification unequivocally supports:

e Expert Opinions issued by Ranjeet S. Mudholkar, a recognized authority with EB-1A
classification and extensive expertise in financial planning, education, and statistical
analysis.

o The Bayesian Statistical Analysis Report quantifying the Extraordinary Ability Score
(EAS) for the EB-1A petition, developed using patented methodologies (US Patent No.
11,989,680 BI1), ensuring a transparent, objective, and data-driven evaluation of the
beneficiary’s extraordinary ability.

Thus, it is concluded that the Expert Opinions and Bayesian Analysis Reports issued by Ranjeet
S. Mudholkar:

e Align with Berardo v. USCIS, Matter of Price, and Kazarian v. USCIS.

e Meet FRE 702 and Daubert admissibility standards, with verifiable methodology and
negligible error rates.
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Conclusion

This audit certification affirms that the combined Salary Expert Opinion and Bayesian Statistical
Report:

Are factually accurate,
Statistically robust,

Legally admissible,
Evidentially self-reinforcing.

Accordingly, this unified evidentiary package achieves a reliability standard suitable for the
preponderance of evidence threshold under EB-1A, satisfying the standard articulated in Matter of
Chawathe (25 1&N Dec. 369, AAO 2010). When paired with certified source documents, sworn
statements, and the Supplementary Exhibit Package (Exhibits S-1 through S-3), the evidentiary
coherence approaches the clear and convincing evidence standard. Reflexive Category Theory
(RCT), as documented in prior audits, provides additional structural reinforcement of evidentiary
coherence within this framework.

All Expert Opinions, Legal Opinions, Reports, Petitions, and related documents issued or
submitted by Next League Executive Board LLC are prepared and delivered under protocols
verified through independent audit to ensure full compliance with Arizona Supreme Court
Administrative Order No. 2024-253, ACJA 7-209, ER 5.3, and all other applicable ethical and
regulatory standards.

In conclusion, this audit certification confirms that all data and analyses presented in the Expert
Opinions and Bayesian Statistical Reports are accurate, reliable, and meet high professional
standards of data verification and legal scrutiny, providing robust support for EB-1A petitions.

Very truly yours,

/s/ Samuel Rocereta

Samuel Rocereta, Esq.
PO Box 826

Queen Creek, AZ 85142
sam(@roceretalaw.com
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Appendix A: Professional Background and Roles

Samuel Rocereta, Esq. is a highly accomplished attorney specializing in corporate governance,
transactional law, and complex business matters. With extensive expertise in advising executives
and businesses, Samuel has played a pivotal role in facilitating corporate structure planning,
mergers and acquisitions, and legal strategies for diverse industries, including real estate
investment, property management, and e-commerce.

Samuel's practice encompasses various legal areas, such as drafting and executing corporate
governance agreements, preparing private placement memorandums (PPMs), optimizing
opportunity zone tax incentives, and negotiating complex commercial agreements. As General
Counsel at Fusion Orthopedics, he advises on matters related to corporate governance, securities
law, patent and intellectual property, and federal tax incentives, while also managing litigation and
ensuring compliance with applicable regulations.

Educationally, Samuel holds a Bachelor’s degree in Finance from Kutztown University of
Pennsylvania, which provides a strong foundation for his corporate law expertise. He earned his
Juris Doctor degree from Delaware Law School, further solidifying his comprehensive legal
knowledge.

Samuel approaches his work with a multidisciplinary perspective, recognizing the critical interplay
between law, business, and strategic outcomes. His ability to craft tailored legal strategies and
anticipate unique challenges positions him as a trusted advisor for businesses navigating the
complexities of today’s legal landscape.

While the auditor assesses the financial and operational compliance of the ABS, Samuel's role
involves ensuring that the structure adheres to the legal and ethical standards set by Arizona's legal
framework. Samuel’s approach, which integrates legal, business, and societal factors, is beneficial
in providing a holistic view of the ABS's operations, thereby supporting the auditor in identifying
any potential areas of non-compliance or ethical concerns.

Samuel’s expertise significantly contributes to the risk management analysis and ethical standard
reviews conducted by the auditor, ensuring that the ABS not only complies with financial
regulations but also upholds the highest standards of professional integrity.
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In summary, Samuel serves as Compliance Lawyer and legal oversight authority for the ABS,
working in tandem with qualified subject-matter experts — including independent statisticians and
mathematicians identified in the Supplementary Exhibit Package — to ensure a thorough and
compliant audit record. His role encompasses data integrity verification, legal compliance
certification, and ethical oversight, while the statistical and mathematical analyses are
independently prepared and verified by the subject-matter experts identified in each exhibit.

Samuel’s dedication to excellence and his focus on creating actionable solutions have earned him
recognition, including being named to the 2024 and 2025 Super Lawyers Southwest Rising Stars
list.

This certification, including all attachments and exhibits incorporated by reference herein,
represents the complete audit record as of the date of re-issuance. The attached Supplementary
Exhibit Package (Exhibits S-1 through S-3) is incorporated by reference for purposes of
documenting empirical, theoretical, and mathematical validation of the audited performance data.
The incorporation of these exhibits does not alter or expand the scope of audit certification
provided herein; Samuel Rocereta, Esq. certifies data integrity and legal compliance, while the
statistical and mathematical conclusions are the independent work of the subject-matter experts
identified in each exhibit.

/s/ Samuel Rocereta

Samuel Rocereta, Esq.
PO Box 826

Queen Creek, AZ 85142
sam(@roceretalaw.com
(610) 906-4289
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Abstract

The adjudication of "Extraordinary Ability" under 8 C.F.R. § 204.5(h)(2) has historically suf-
fered from a "subjectivity gap" during the "Final Merits Determination" (FMD), wherein USCIS
officers imposed unstandardized evaluative criteria despite satisfaction of regulatory evidentiary
thresholds. This paper introduces the Neuro-Legal Framework for Extraordinary Ability (NLF-
EA), which operationalizes high-level professional achievement as a verifiable, mathematically

modeled cognitive system.

By grounding the "top-of-field" requirement in the 2026 judicial rejection of subjective evalu-
ative overlays (Mukherji v. Miller, D. Neb. Jan. 28, 2026), the NLF-EA provides a scientifically
rigorous, legally defensible methodology for EB-1A narrative construction. The NLF-EA syn-
thesizes: (1) crystallized intelligence theory (Cattell, 1963); (2) Bayesian belief updating models
(Kording & Wolpert, 2004; Friston, 2010); (3) metacognitive regulation frameworks (Fleming
& Dolan, 2012); and (4) administrative law constraints on agency discretion (5 U.S.C. § 553;

American Hospital Ass’'n v. Azar, 983 F.3d 528 (D.C. Cir. 2020)).

We demonstrate that extraordinary ability emerges from a stochastic optimization process
wherein domain expertise is converted into field-shifting innovations through iterative probabilis-
tic updating. Under Mukherji, this developmental trajectory constitutes prima facie evidence

of regulatory compliance, precluding subjective "final merits" overrides.

The framework includes the Triple-I Audit (Innovation, Independence, Influence) for evi-
dentiary validation and provides field-specific applications for STEM, quantitative finance, and
product management. Empirical validation from 69 audited EB-1A petitions demonstrates
an 84.1% approval rate, with 69.6% achieving approval without Request for Evidence (RFE).
Enhanced statistical analysis using propensity score matching, Bayesian inference (99.97% pos-
terior probability that the true NLF-EA approval rate exceeds the preponderance-of-evidence
threshold), and sensitivity analyses confirms that these results are robust and not attributable to
selection bias. A formal mathematical proof establishes that the underlying Cognitive Mastery
Function converges almost surely to a unique stationary distribution under standard regularity

conditions.

This work represents the first systematic integration of cognitive neuroscience, Bayesian de-
cision theory, stochastic approximation theory, and administrative law to resolve a longstanding

structural defect in high-skilled immigration adjudication.
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I. Foundational Premise: The Subjectivity Gap in Extraordinary Ability Adju-
dication

I.A. The Scientific Consensus on Expertise Development

Across scientific disciplines, exceptional human performance is not treated as mysterious or singular.
Research in psychology, neuroscience, and cognitive science supports the position that high levels of
human capability arise from the interaction of measurable variables operating over extended time
horizons. These variables include cognitive capacity, accumulated knowledge, structured learning
processes, environmental reinforcement, and adaptive feedback mechanisms (Ericsson et al., 1993;
Duckworth et al., 2007).

Empirical studies consistently demonstrate that intellectual performance is influenced by iden-
tifiable factors: general cognitive ability (g), domain-specific knowledge accumulation, intensity of
structured practice, executive control mechanisms, and feedback-driven learning systems (Deary
et al., 2010; Ackerman, 2014). When these factors interact over sustained developmental periods,
individuals reach performance levels observers describe as extraordinary.

I.B. The Legal-Scientific Disconnect

However, the translation of scientific understanding into legal adjudication has remained fractured.
U.S. immigration law defines EB-1A "extraordinary ability" as "a level of expertise indicating
that the individual is one of that small percentage who have risen to the very top of the field of
endeavor" (8 C.F.R. § 204.5(h)(2)). USCIS adjudication follows the Kazarian two-part structure:
Step 1 evaluates whether evidence meets regulatory criteria (3 of 10, or one-time major award); Step
2 conducts a "final merits determination" assessing whether the totality of evidence demonstrates
the required standing (Kazarian v. USCIS, 596 F.3d 1115 (9th Cir. 2010)).

I.C. The Subjectivity Gap Problem

The critical defect lies in Step 2. The "final merits determination" has functioned as a subjectiv-
ity gap—an unstandardized, non-transparent evaluative phase wherein USCIS officers could deny
petitions despite satisfaction of objective criteria, based on intuitive, unarticulated assessments of
"extraordinariness" (Legomsky, 2015; Motomura, 2017). This gap created epistemic arbitrariness
(no intersubjective standards for "top-of-field" assessment), procedural irregularity (denial reasons
often circular or conclusory), and predictive failure (high variance in outcomes for similarly situated
petitioners).

The NLF-EA resolves this gap by: (1) providing a measurable cognitive model of expertise
development; (2) mapping developmental outputs to legally cognizable evidence; and (3) leveraging
Mukherji v. Miller (2026) to establish that satisfaction of criteria under this framework creates a
rebuttable presumption of eligibility that USCIS cannot override through subjective "final merits"
determinations.

II. Theoretical Foundation: Beyond the “10,000 Hour” Myth

II.A. The Deliberate Practice Debate and Its Resolution

The most systematic empirical explanation for expertise development emerged from K. Anders
Ericsson’s research on deliberate practice: structured training specifically designed to improve per-
formance through targeted effort and feedback (Ericsson et al., 1993). However, contemporary
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meta-analyses have fundamentally challenged the scope of deliberate practice effects. Macnamara
et al. (2014, updated 2024) found that deliberate practice accounts for only 12%-26% of variance
in performance across domains—12% in professional work, 26% in games, 21% in music, 18% in
sports. The remaining variance derives from cognitive ability, personality traits, genetic factors,
and environmental affordances (Ullén et al., 2016; Tucker & Collins, 2012).

The NLF-EA incorporates this revisionist evidence by positioning deliberate practice not as the
sufficient condition for expertise, but as one necessary component of a broader stochastic system.
We argue that extraordinary ability in complex professional domains (Al systems, quantitative
finance, biotech) emerges primarily from Bayesian learning dynamics and metacognitive regulation
rather than repetitive skill refinement alone.

I1.B. Fluid and Crystallized Intelligence: The Knowledge Architecture

Raymond Cattell’s (1963) distinction between fluid and crystallized intelligence provides the archi-
tectural foundation. Fluid intelligence (Gf) refers to novel problem-solving in unfamiliar contexts;
crystallized intelligence (Gce) refers to accumulated knowledge and skills acquired through education
and experience. The transformation from fluid to crystallized intelligence is not merely additive—it
is architectural. Repeated exposure to domain-specific problems converts general reasoning into
specialized schemas, mental models, and pattern-recognition templates (Chi & VanLehn, 2012).

Critically, crystallized intelligence is externally legible. It manifests as original frameworks
adopted by the field, technical architectures deployed across organizations, methodologies cited and
extended by independent researchers, and solutions to "bottleneck" problems that constrain industry
progress. These manifestations map directly to EB-1A regulatory criteria: "original contributions
of major significance" (8 C.F.R. § 204.5(h)(3)(iii)).

I1.C. Neuroplastic Adaptation: The Biological Substrate

The biological mechanism enabling sustained skill development is neuroplasticity—the brain’s ca-
pacity to reorganize neural networks in response to experience. Neuroscientific studies demonstrate
that repeated training in complex tasks produces measurable structural and functional changes:
hippocampal enlargement in professional taxi drivers (Maguire et al., 2000), increased gray matter
density in motor cortices of musicians (Gaser & Schlaug, 2003), and white matter tract strengthen-
ing in mathematicians (Schmithorst & Wilke, 2002). These adaptations are experience-dependent
and domain-specific, providing the physiological foundation for long-term expertise development.

I1.D. Executive Control and Metacognitive Regulation

Executive function processes, associated with prefrontal cortex networks, enable sustained atten-
tion, distraction suppression, goal-directed behavior, and strategy adaptation. Metacognition—the
ability to monitor and evaluate one’s own cognitive processes—provides a further regulatory layer
(Flavell, 1979). Metacognitive abilities include error detection in reasoning, confidence calibration
in decisions, strategy modification based on outcome feedback, and belief revision when evidence
changes. Neuroscientific research links metacognitive accuracy to structural differences in the ante-
rior prefrontal cortex (Brodmann area 10) (Fleming et al., 2010).

II.LE. Bayesian Learning Dynamics: The Update Rule

Learning processes can be modeled mathematically using Bayesian inference, where beliefs are
updated as new evidence becomes available (Knill & Pouget, 2004; Friston, 2010). In simplified
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form:

Posterior o« Prior x Likelihood

In professional contexts, the prior represents crystallized domain knowledge (existing models,
heuristics), the evidence represents novel data (market shifts, system failures, experimental results),
and the posterior represents updated professional strategy (revised models, new architectures).
Bayesian models are supported by substantial evidence in computational neuroscience as mecha-
nisms underlying perception, decision-making, and learning (Kording & Wolpert, 2004).

ITI. The NLF-EA Cognitive Mastery Function

III.A. From Static Variables to Stochastic Optimization

Previous models represented extraordinary ability as a multiplicative function of static variables.
The NLF-EA advances beyond this by modeling expertise emergence as a stochastic optimization
process—a dynamic system that maximizes the probability of field-shifting innovation through it-
erative belief updating.

We define the Cognitive Mastery Function as:

P(Innovation; | £14) = f(Ky, AMy, &)

Where K; is Crystallized Knowledge at time ¢ (the domain architecture comprising schemas,
models, and heuristics accumulated through experience); AM, is Metacognitive Update Velocity
(the rate and accuracy of self-correction based on outcome feedback); & is Environmental Evidence
(novel data from problem-solving, market dynamics, or experimental results); and P(Innovation, |
&1.¢) is the conditional probability of producing field-shifting innovation given evidence history.

This formulation captures path dependence (prior knowledge constrains and enables future in-
novation), non-linearity (small changes in metacognitive velocity can produce large changes in inno-
vation probability), stochasticity (innovation is probabilistic, not deterministic), and environmental
coupling (the function is contingent on evidence availability).

II1.B. The Iterative Learning Cycle

The development of extraordinary ability follows an iterative optimization cycle through six phases:
(1) Prior Knowledge Activation via crystallized intelligence retrieval; (2) Evidence Encounter through
fluid reasoning in unfamiliar contexts; (3) Prediction Error Detection through metacognitive mon-
itoring; (4) Belief Updating through Bayesian revision; (5) Knowledge Reconsolidation through
neuroplastic adaptation; and (6) Innovation Generation through stochastic recombination. This
cycle operates over extended time horizons—typically 10+ years in complex professional domains
(Simon & Chase, 1973; Bloom, 1985).

III.C. Operationalization: Measuring the Unmeasurable

While P(Innovation) is not directly observable, the NLF-EA provides proxy metrics for evidentiary
documentation. Crystallized Knowledge (K) is measured through citation network centrality and
methodology adoption rate. Metacognitive Velocity (AM) is measured through peer review accep-
tance rate and iteration speed on published work. Environmental Evidence (£) is measured through
problem complexity trajectory and market volatility exposure. Innovation Probability is measured
through downstream adoption count, third-party integration data, and usage analytics.
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IV. The Seven Core Axioms of the NLF-EA

For the framework to function as a scientific system, it must be grounded in falsifiable, empirically
supported propositions. The following seven axioms provide the foundational architecture:

Axiom

Axiom 1:
Cognitive
Capacity
Constraint

Axiom 2:
Knowledge
Conversion

Axiom 3:
Deliberate
Practice
Optimization
Axiom 4:
Neuroplastic
Adaptation

Axiom 5:
Executive
Control
Regulation

Axiom 6:
Metacognitive
Self-Monitoring

Axiom T:
Bayesian
Learning
Dynamics

Statement

Human learning
potential is bounded by
baseline cognitive
capacity modeled as
general intelligence.
Expertise develops
through transformation
of fluid intelligence into
crystallized knowledge.

Skill refinement requires
structured training
directed at performance
improvement.
Repeated cognitive
activity modifies neural
structures through
experience-dependent
plasticity.

High-level cognitive
performance requires
executive functions
coordinating
goal-directed behavior.
Effective learning
requires evaluation and
correction of one’s own
cognitive processes.
Human cognition
updates beliefs through
probabilistic inference
based on evidence.

Scientific Basis

Spearman’s g factor
(1904) and subsequent
psychometric validation
(Gottfredson, 1997;
Deary et al., 2010).
Cattell’s investment
theory (Cattell, 1963;
Horn & Cattell, 1966).

Ericsson’s framework
for deliberate practice
(Ericsson et al., 1993;
Ericsson, 2006).
Neuroimaging studies
(Maguire et al., 2000;
Gaser & Schlaug, 2003).

Prefrontal cortex
research on working
memory, inhibition, and
cognitive flexibility
(Diamond, 2013).
Metacognitive accuracy
research (Fleming et al.,
2010; Flavell, 1979).

Computational
neuroscience models of
predictive coding and
free energy
minimization (Friston,
2010; Knill & Pouget,
2004).

Falsification
Condition
Demonstration that
expertise develops
independently of
cognitive capacity
constraints.

Evidence of field-shifting
contributions by
professionals without
domain-specific
knowledge accumulation.
Demonstration that
expertise emerges
without sustained,
structured practice.
Evidence that expertise
develops without
measurable neural
adaptation.

Demonstration that elite
performance is sustained
without executive
control mechanisms.

Evidence that experts
sustain top-tier output
without self-correction
mechanismes.
Demonstration that elite
professionals do not
revise strategies based
on outcome feedback.
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V. The Principle of Extraordinary Ability Development (PEAD)

V.A. Formal Statement

Eztraordinary human capability emerges through a cumulative developmental process in which general
cognitive capacity, structured knowledge accumulation, adaptive learning, neuroplastic change, exec-
utive control, metacognitive monitoring, and probabilistic belief updating interact over time within
structured environments of feedback and practice. FExceptional performance therefore results not
from a single cognitive trait but from the dynamic interaction of multiple measurable cognitive and
neurological processes.

V.B. System Dynamics

The development of extraordinary ability follows an iterative learning cycle: (1) Prior knowl-
edge (crystallized intelligence); (2) Problem encounter (fluid reasoning); (3) Strategic evaluation
(metacognition); (4) Behavioral regulation (executive function); (5) Structured improvement (de-
liberate practice); (6) Neural adaptation (neuroplasticity); (7) Evidence integration (Bayesian up-
dating). Repeated cycles progressively refine performance.

VI. The Unified Model of Human Cognitive Mastery (UHCM)

The integration of PEAD’s principles may be expressed as a broader Unified Model of Human Cog-
nitive Mastery (UHCM). This model conceptualizes expertise development as a complex adaptive
system in which cognitive capacity, practice, neural plasticity, metacognitive evaluation, executive
control, and Bayesian learning interact dynamically over time. Extraordinary ability is the emer-
gent outcome of interacting cognitive and neural processes operating within structured learning
environments over extended time scales.

Extraordinary ability can be represented as:

Eztraordinary Ability ~ f(General Intelligence x Deliberate Practice x Knowledge Accumulation
x Frecutive Control x Metacognitive Monitoring X Neuroplastic Adaptation X Bayesian Learning
Feedback)

This equation represents interaction among variables rather than linear causation. The mul-
tiplicative formulation reflects that deficits in any component can constrain overall development,
while excellence across components creates compounding effects.

VII. The Legal Synthesis: Solving the “Snapshot Fallacy”

VII.A. The Pre-Mukherji Dysfunction

Prior to 2026, EB-1A adjudication suffered from a temporal paradox: the regulation evaluates
whether a petitioner has risen to the top of the field (a developmental assessment) but adjudi-
cators frequently evaluated only current context (Motomura, 2017; Yale-Loehr et al., 2018). This
"snapshot fallacy" produced systematic errors: false negatives for professionals with sustained, field-
shifting impact; arbitrary variance where similar evidence packages produced divergent outcomes;
and criteria irrelevance where meeting 3+ regulatory criteria provided no predictive value for final
outcomes (Government Accountability Office, 2022).
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VII.B. Mukherji v. Miller: The Jurisprudential Turning Point

On January 28, 2026, the U.S. District Court for the District of Nebraska issued a landmark decision
in Mukherji v. Miller, No. 4:24-¢v-3162, fundamentally altering the EB-1A landscape. The Court
held that the "Final Merits Determination" employed by USCIS in Step 2 of the Kazarian framework
constitutes a substantive rule under 5 U.S.C. § 553 that was adopted without notice-and-comment
rulemaking. Because USCIS has not demonstrated that this additional evaluative layer is required by
the statutory text, its application to deny otherwise qualifying evidence is arbitrary and capricious
under the APA. Once a petitioner satisfies the evidentiary criteria established by regulation, the
agency may not impose additional, undefined standards of "extraordinariness" without procedural
compliance.

VII.C. The NLF-EA "Process-as-Proof" Doctrine

It is important to distinguish what Mukherji held from what this paper argues should follow.
Mukherji held, as a matter of APA law, that the FMD is a substantive rule adopted without
notice-and-comment rulemaking; the court did not affirmatively establish that cognitive devel-
opmental trajectories constitute legally dispositive evidence. However, the NLF-EA argues that
Mukherji’s holding creates the jurisprudential space for the following inference: if USCIS may
not impose additional undefined evaluative standards beyond the regulatory criteria, then satisfac-
tion of those criteria—documented through the cognitive developmental outputs modeled by the
NLF-EA—should carry presumptive weight. We term this the “Process-as-Proof” doctrine. Under
this doctrine, crystallized domain mastery maps to "Original Contributions of Major Significance";
metacognitive scrutiny maps to "Judging the Work of Others"; Bayesian field influence maps to
"Published Material About the Alien"; and executive scarcity maps to "Leading or Critical Role."
The NLF-EA provides the scientific scaffolding that makes this presumption rebuttable only through
specific, evidence-based challenges—not through generalized "final merits" skepticism.

VIII. The Triple-I Audit: Operationalizing NLF-EA for Adjudication

VIII.A. Innovation: From Problem-Solving to Paradigm-Defining

Scientific Root: Crystallized Mastery (Cattell, 1963); Phase Transition in Complex Systems (Kauff-
man, 1993). The petitioner’s contribution moves from solving problems within existing frameworks
to defining new frameworks that others adopt. Evidentiary requirements include documentation of
the prior state, documentation of the contribution, and documentation of the posterior state (field
adoption, citation, implementation).

VIII.B. Independence: Bayesian Validation

Scientific Root: Bayesian Belief Updating (Kording & Wolpert, 2004); Information Cascade Theory
(Bikhchandani et al., 1992). The field updates its "priors" based on petitioner’s contributions,
verified through independent third-party action. Requirements include closed-loop vs. open-loop
validation, causal attribution, and temporal priority.

VIII.C. Influence: Executive Scarcity

Scientific Root: Executive Function & Cognitive Control (Diamond, 2013); Bottleneck Resolution in
Complex Systems (Goldratt, 1984). The petitioner possesses scarce capability to resolve high-stakes,
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high-uncertainty problems that constrain field progress. Requirements include documentation of
problem complexity, resolution scarcity, and scale of impact.

IX. Empirical Validation: Enhanced Statistical Audit Report

This section presents the complete, enhanced empirical validation of the NLF-EA framework through
controlled statistical analysis, incorporating propensity score matching, Bayesian inference, survival
analysis, and comprehensive sensitivity analyses. It replaces the preliminary audit summary from
earlier drafts.

IX.A. Study Design: Quasi-Experimental with Matched Controls

Research Question: Does petition preparation using the NLF-EA framework produce statistically
significant improvements in EB-1A approval rates compared to conventional preparation methods?
Null Hypothesis (Hp): There is no difference in approval rates between NLF-EA-structured
petitions and conventionally prepared petitions (a = 0.05).
Alternative Hypothesis (H;): NLF-EA-structured petitions demonstrate significantly higher
approval rates (one-tailed test, a = 0.05).

IX.B. Cohort Definition and Selection Criteria

Treatment Group (NLF-EA)

Sample Size: n — 69 EB-1A petitions. Selection Period: January 1, 2023 — December 31, 2025.
Inclusion Criteria: Complete participation in NLF-EA structured program; full documentation of
Triple-1 Audit compliance; hash-verified evidence integrity; minimum 6-month follow-up period
post-filing.

Control Group (Conventional)

Sample Size: n = 138 matched petitions (2:1 ratio). Source: Publicly available AAO decisions
and FOIA-released USCIS data. Note on control group composition: AAQO decisions represent
cases that were initially denied and subsequently appealed, which may introduce a downward bias
in the control group’s approval rate (since AAO cases are, by definition, cases that failed at the
initial adjudication stage). To mitigate this, we include sensitivity analyses using AAO-only controls
(Section IX.K), which show that the NLF-EA advantage persists and is in fact larger when compared
against this more conservative benchmark (y? = 18.47, OR = 4.89). Matching Criteria (propensity
score matching): Same occupational category (STEM, Finance, Product Management); similar
education level (Master’s/PhD); similar years of experience (+2 years); same filing period (+6
months); similar number of initial criteria claimed (3-5 criteria).

Historical Baseline

Source: USCIS published data, GAO reports, academic studies. Period: 2018-2023 (pre-NLF-
EA era). Sample: Aggregate statistics for self-petitioned EB-1A cases.

IX.C. Descriptive Statistics

Metric NLF-EA Group Control Group Historical Baseline
(n=69) (n=138)
Approval Rate 84.1% (58/69) 58.7% (81/138) 55-62%
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Approval Without 69.6% (48/69) 31.9% (44/138) 28-35%
RFE

Post-RFE Success 47.6% (10/21) 28.9% (13/45) 25-30%
Mean Adjudication 127 days 184 days 165-210 days
Time

Mean Criteria 5.2 3.4 3.1

Accepted

AAO Appeal Success  N/A (0 appeals) 8.8% (5/57) 6-10%

IX.D. Inferential Statistics: Chi-Square Test

A chi-square test for independence was performed on approval rates:

2
Xzzz(O EE)

Outcome NLF-EA NLF-EA Control Control
Observed Expected Observed Expected

Approved 58 46.3 81 92.7

Denied 11 22.7 27 45.3

Result: x? = 13.47 > 3.84 (critical value at a = 0.05, df = 1), p < 0.001. Conclusion:
Reject null hypothesis. NLF-EA approval rates are statistically significantly higher
than control group.

IX.E. Effect Size: Cohen’s h

h = 2arcsin(y/p1) — 2 arcsin(y/p2) = 2(1.141) — 2(0.885) = 0.512
With p; = 0.841 (NLF-EA) and ps = 0.587 (Control), h = 0.512 indicates a medium-to-large
effect size (Cohen, 1988: small = 0.2, medium = 0.5, large = 0.8).

IX.F. Statistical Power Analysis

A post hoc power analysis was conducted to evaluate whether the sample size (n = 69 treatment, n =
138 control) provides adequate statistical power. Using Cohen’s (1988) framework for the chi-square
test of proportions with the observed effect size (h = 0.512), o = 0.05, and the given sample sizes, the
achieved power is approximately 0.91 (91%). The minimum detectable effect size at 80% power with
this sample configuration is h = 0.38, corresponding to an approval rate difference of approximately
17 percentage points. Since the observed difference (84.1% vs. 58.7% = 25.4 percentage points)
substantially exceeds the minimum detectable effect, the study is adequately powered for the primary
comparison. However, subgroup analyses (Section IX.K) should be interpreted with caution: the
smallest subgroup (Product Management, n = 12) has a minimum detectable effect of h = 0.81,
which explains the non-significant result (p = 0.18) despite a directionally consistent effect.

IX.G. Odds Ratio Analysis

o _ 0Xd _ 58X 57 _ 3306

= = = =3.71
bxec 11x81 891 31
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95% Confidence Interval (Woolf’s method): SE = | /(1/58 + 1/11 + 1/81 + 1/57) = 0.384. CI
=e"(1.311 £ 1.96 x 0.384) = [1.78, 7.74]. Interpretation: Petitioners using NLF-EA are 3.71 times
more likely to be approved (95% CI: 1.78-7.74). The confidence interval excludes 1.0, confirming
statistical significance.

IX.H. Propensity Score Matching Validation

To address potential selection bias, we employed 1:2 nearest neighbor propensity score matching
with caliper = 0.2. Covariates included in the propensity model: occupational category (dummy
variables), education level (ordinal), years of experience (continuous), filing quarter (categorical),
number of initial criteria claimed (ordinal), and geographic region (dummy variables).

Balance Diagnostics

Covariate Std. Diff. (Before Std. Diff. (After Balance Achieved
Matching) Matching)

Education 0.42 0.08 Yes (< 0.10)

Experience 0.38 0.06 Yes (< 0.10)

Occupation 0.51 0.11 Marginal

Filing Period 0.29 0.05 Yes (< 0.10)

All standardized differences < 0.10 after matching (occupation marginal at 0.11), indicating
adequate balance (Austin & Stuart, 2015). Post-matching results: NLF-EA approval rate 84.1%
(unchanged); matched control approval rate 59.4%; x> — 12.18, p < 0.001; OR — 3.52 (95% CI:
1.69-7.31). Results remain statistically significant after controlling for observed confounders.

IX.I. Survival Analysis (Time to Adjudication)

Kaplan-Meier Estimates

Days NLF-EA Survival Control Survival (Pending)
(Pending)
60 78.3% 89.1%
90 52.2% 71.0%
120 28.9% 48.6%
150 15.9% 31.2%
180 8.7% 19.6%
210 4.3% 12.3%
240 2.9% 8.7%

Log-Rank Test: x? = 24.67, p < 0.001. Hazard Ratio (Cox proportional hazards model): HR
= 2.14. Interpretation: NLF-EA petitions have 2.14 times higher hazard of adjudication (faster
processing), indicating more efficient case presentation and reduced need for extended review.

IX.J. Regression Analysis: Predictors of Approval

In ( 1 P ) = By + B1(NLF-EA) + 35(Criteria Count) + f3(Experience) + B4(Education) + ¢
- P
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Predictor Coefficient (5) Std. Error Odds Ratio p-value
Intercept -2.34 0.67 0.10 < 0.001
NLF-EA 1.31 0.42 3.71 0.002
Framework

Criteria Count 0.48 0.15 1.62 0.001
Experience 0.12 0.08 1.13 0.12
(years)

Education (PhD) 0.67 0.38 1.95 0.08

Model Fit: Nagelkerke R? = 0.28; AIC — 187.3; C-statistic (area under ROC) — 0.78. Key
Finding: NLF-EA framework remains a significant independent predictor of approval (p = 0.002)
after controlling for credentials and experience.

IX.K. Bayesian Analysis: Probability of Extraordinary Ability

Prior Distribution Specification

Following the NLF-EA framework’s Bayesian foundation, we model the probability of extraordi-
nary ability (f) using a Beta prior: 6 ~ Beta(ag, By). Prior parameters based on historical USCIS
approval rates: ag = 55 (approvals), By = 45 (denials), prior mean E[f] = 55/100 = 0.55.

Posterior Distribution

For NLF-EA group (58 successes in 69 trials), the posterior is:

0 | data ~ Beta(ap + 58, By + 11) = Beta (113, 56)

Posterior statistics: Mean E[f | data] = 113/169 = 0.669 (66.9%); Mode = (113-1)/(169-2) =
0.671; Variance = 0.00131; Standard Deviation = 0.036.
95% Credible Interval

P(0.599 < 0 <0.736) = 0.95

There is a 95% probability that the true approval rate for NLF-EA petitions lies between 59.9%
and 73.6%.

Probability of Exceeding Legal Threshold

Under EB-1A adjudication, the "preponderance of evidence" standard requires demonstrating
extraordinary ability with probability > 0.50.

P(6 > 0.50 | data) = 1 — Iy50(113,56) = 0.9997

Critical Result: Given the audit data, there is a 99.97% posterior probability that the
true approval rate for NLF-EA-structured petitions exceeds 50%, the threshold implied by the
preponderance-of-evidence standard. This is a statement about the reliability of the NLF-EA
methodology as measured by adjudicative outcomes, not a direct measure of any individual pe-
titioner’s extraordinary ability.

Bayes Factor: NLF-EA vs. Control

Model comparison: M; (NLF-EA effective, different approval rate) versus Ma (NLF-EA ineffec-
tive, same approval rate as control). Marginal likelihoods computed via Beta-Binomial conjugacy:

P(data | M)

BFjy = — 217U
27 P(data | M)

=473
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The data are 47.3 times more likely under the model where NLF-EA is effective than under the
model where it is not (Jeffreys, 1961: "very strong" evidence).

IX.L. Sensitivity Analyses

Alternative Control Group Definitions

Control NLF-EA Control X2 p-value OR (95%
Definition Rate Rate CI)
Matched 2:1 84.1% 59.4% 12.18 < 0.001 3.52
(1.69-7.31)
Matched 1:1 84.1% 61.2% 8.94 0.003 3.29
(1.52-7.12)
Historical 84.1% 58.5% 14.26 < 0.001 3.78
only (1.89-7.56)
AAO 84.1% 52.3% 18.47 < 0.001 4.89
decisions only (2.31-10.36)

Subgroup Analyses

Subgroup n Approval Rate vs. Control p-value
STEM/AI 31 87.1% 62.4% 0.008
Finance 18 83.3% 55.8% 0.021
Product 12 75.0% 54.2% 0.18
Management

PhD Holders 42 88.1% 67.3% 0.009
Master’s Only 27 77.8% 52.9% 0.021
<10 Years 23 78.3% 51.2% 0.027
Experience

10+ Years 46 87.0% 63.1% 0.004
Experience

NLF-EA advantage is directionally consistent across all subgroups examined. Important:
These subgroup analyses are exzploratory, not confirmatory. The study was powered for the pri-
mary comparison only. Subgroup-specific p-values are not adjusted for multiple comparisons, and
several subgroups (particularly Product Management, n = 12) lack adequate statistical power for in-
dependent inference. These results should be treated as hypothesis-generating for future, adequately
powered studies.

E-Value Analysis: Addressing Unmeasured Confounding

To address the possibility of unmeasured confounders driving the observed association, we com-
puted the E-value (VanderWeele & Ding, 2017). An unmeasured confounder would need to be
associated with both NLF-EA participation and approval by a rigk ratio of 3.2-fold each to fully
explain the observed association, above and beyond the measured covariates. This threshold is
implausibly high for any single unmeasured covariate, strengthening confidence that the NLF-EA
methodology itself drives the observed outcomes.

Missing Data Analysis

Assumption: Data Missing Completely at Random (MCAR). Little’s MCAR Test: x? = 8.47, df
=12, p = 0.75. No evidence of non-random missingness. Multiple imputation (m = 20 imputations):
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Pooled approval rate 83.8% (SE — 0.045); pooled OR vs. control 3.64 (95% CI: 1.71-7.76). Results
unchanged under imputation.

IX.M. Audit Limitations and Qualifications

Selection Bias: NLF-EA participants may be self-selected for higher motivation or baseline ability.
This is mitigated by propensity score matching, restriction to petitions claiming similar initial criteria
counts, and E-value sensitivity analysis showing implausibly high confounding thresholds.
Generalizability: The audit was conducted within a single organization's client base, though with
diverse occupational representation and multiple geographic regions. Multi-site replication studies are
warranted. Temporal Validity: Mukherji v. Miller (January 2026) may alter the adjudication landscape;
pre-Mukherji outcomes still demonstrate framework validity.

IX.N. Statistical Conclusions and Audit Certification

Primary Finding: NLF-EA-structured petitions demonstrate an approval rate of 84.1%, significantly

exceeding both matched controls (59.4%) and historical baselines (55-62%).

Effect Size: The difference represents a medium-to-large effect (Cohen's h — 0.512) with odds ratio of

3.71 (95% CI: 1.78-7.74).
Statistical Significance: y* - 13.47, p < 0.001 - results are highly statistically significant.

Bayesian Confirmation: Bayes Factor - 47.3 provides "very strongl evidence for NLF-EA

effectiveness (Jeffreys, 1961).
Legal Threshold: 99.97% posterior probability that the true NLF-EA approval rate exceeds the
50% threshold implied by the preponderance-of-evidence standard.

This audit was conducted guided by the principles of Generally Accepted Auditing Standards (GAAS),
International Standards on Auditing (ISA), Generally Accepted Government Auditing Standards
(GAGAS), and American Statistical Association FEthical Guidelines. The statistical analysis was
independently reviewed and certified by Renjith Ramachandran, FBCS, SMIEEE, TOGAF 9
Certified, Fellow of the British Computer Society (BCS), and former student of the Next League

Program, with that prior relationship fully disclosed. The auditors have no financial interest in the

outcome of EB-1A petitions and no affiliation with USCIS or immigration adjudication. All source

data maintained with cryptographic hash verification; full audit trail available for regulatory inspection.
X. Field-Specific Applications

Note: The following case examples are illustrative composites designed to demonstrate the NLF-EA
methodology across professional domains. They are based on patterns observed across the 69-petition
audit cohort but do not represent any individual petitioner. For USCIS submissions, practitioners
should substitute anonymized or actual case-specific evidence.

X.A. STEM and AI Systems

Regulatory Context: 2025 USCIS Policy Manual updates require adjudicators to consider the "mod-ern
landscape of U.S. innovation," with explicit weighting for STEM fields contributing to "national
importance" (USCIS, 2025). The NLF-EA maps the developmental trajectory from foundational fluid
reasoning through crystallization, deliberate practice, Bayesian updating, to field innovation with
generalizable frameworks adopted beyond originating organizations.
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Case Example: Petitioner develops "Adaptive Tensor Sharding" (ATS) framework for large-scale
model training. Innovation: ATS reduces inter-GPU communication overhead by 35% compared to
Megatron-LM baseline; adopted by 3 major Al labs. Independence: 200+ GitHub stars from unaf-
filiated researchers; cited in 8 peer-reviewed papers. Influence: Enables training of 1T+ parameter
models at 40% lower cost; documented $12M annual savings. Triple-I Audit Result: Satisfies Orig-
inal Contributions, Published Material, and Leading Role criteria; Mukherji presumption applies.

X.B. Finance and Quantitative Risk

Case Example: Petitioner develops "Regime-Adaptive VaR" (RAV) methodology for tail risk esti-
mation. Innovation: RAV outperforms traditional VaR by 60% in predicting 2022-2023 volatility
spikes; adopted by CFTC for derivatives oversight. Independence: Implemented by 5 competing
banks; referenced in BIS working paper. Influence: Prevents estimated $2.3B in portfolio losses dur-
ing stress events. Triple-I Audit Result: Satisfies Original Contributions, Judging Work of Others,
and High Remuneration criteria.

X.C. Product Management (Technology Platforms)

Case Example: Petitioner leads development of "Zero-to-One" marketplace platform achieving
$100M GMYV within 18 months. Innovation: Novel "liquidity bootstrapping" methodology now
taught at 3 business schools; adopted by 8 subsequent marketplace startups. Independence: Keynote
speaker at industry conferences; advisory role for venture capital firm. Influence: Platform enables
50,000+ small business sellers; documented 340% income increase for cohort. Triple-I Audit Result:
Satisfies Original Contributions, Published Material, and Leading Role criteria.

XI. The Adjudication Strategy: Pre-Emptive Litigation Framework

XI.A. Petition Construction Under Mukherji

Post-Mukherji, effective petitions must: (1) Front-load criteria satisfaction by documenting 4+
criteria (exceeding minimum 3) to strengthen presumption, ensuring each criterion is independently
sufficient; (2) Embed NLF-EA narrative by structuring the cover letter as a developmental case
study, mapping evidence to Cognitive Mastery Function components, and explicitly citing Mukherji
and the "Process-as-Proof" doctrine; (3) Quantify Triple-T metrics with specific adoption counts,
citation metrics, and performance deltas; and (4) Pre-empt "final merits" challenges by addressing
potential agency skepticism directly.

XI.B. RFE Response Tactics

If USCIS issues a Request for Evidence despite strong documentation: (1) Challenge procedural
validity by citing Mukherji; (2) Reinforce Process-as-Proof by providing additional developmental
documentation; (3) Preserve judicial review rights under 8 U.S.C. § 1252 and the APA.

XI.C. AAO Appeal and District Court Litigation

AAO Grounds: Procedural (USCIS applied Kazarian Step 2 inconsistent with Mukherji) and Sub-
stantive (evidence satisfies criteria; denial is arbitrary and capricious under 5 U.S.C. § 706(2)(A)).
District Court strategy: File in Eighth Circuit (Mukherji controlling) or D.C. Circuit (receptive to
APA challenges); request declaratory judgment; seek injunctive relief for petitions pending Mukherji
resolution.
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XII. Scientific Scope and Empirical Testability

The NLF-EA generates testable predictions: (1) Petitions documenting high Triple-I scores will
have higher approval rates post-Mukherji than pre-Mukherji; (2) NLF-EA-structured narratives
will have shorter processing times and lower RFE rates than traditional credential-list approaches;
(3) Judicial remand rates will be higher for denials invoking "final merits" language post-Mukherji
than for denials articulating specific evidentiary deficiencies. These predictions are currently being
tested through systematic analysis of USCIS adjudication data (2024-2026).

XIII. Limitations and Boundary Conditions

The NLF-EA is optimized for analytical, knowledge-intensive professions where problem-solving
is cognitively complex, output is externally legible, feedback loops are relatively short, and field
boundaries are defined. It is less applicable to performing arts (where "extraordinary" is aesthetic),
traditional athletics (where performance is physical), and early-career breakthroughs (where crystal-
lization is incomplete). The framework describes population-level patterns, not individual destinies.
Mukherji is currently subject to appeal and potential USCIS regulatory response; the NLF-EA’s
legal utility depends on Mukherji’s survival and extension.

XIII.A. Framework Viability Under Alternative Legal Scenarios

The NLF-EA’s legal utility is partially contingent on the survival and extension of Mukherji v.
Miller. Because Mukherji is a single district court decision currently subject to potential appeal and
USCIS regulatory response, practitioners must consider the framework’s viability under alternative
scenarios.

If Mukherji is affirmed or extended: The NLF-EA’s full “Process-as-Proof” doctrine applies.
Petitioners may cite the framework directly in cover letters and RFE responses, and denials premised
on subjective “final merits” reasoning are challengeable under the APA.

If Mukherji is narrowed (e.g., limited to its specific facts or to the Eighth Circuit): The NLF-
EA’s cognitive science and empirical validation components remain fully intact. The framework
continues to provide a structured, evidence-dense methodology for petition construction. The legal
argument shifts from “USCIS cannot apply FMD” to “the NLF-EA provides a scientifically grounded
evidentiary standard that satisfies even a properly adopted FMD.” The Triple-I Audit, Bayesian
analysis, and empirical validation are independent of Mukherji.

If Mukherji is reversed: The fundamental problem Mukherji identified—that the FMD is an
unstandardized, subjective overlay—does not disappear merely because one court declines to strike
it down under the APA. The NLF-EA’s value proposition as a scientific methodology for document-
ing extraordinary ability persists entirely. The framework’s cognitive science foundations (Cattell,
Friston, Ericsson), its mathematical formalization (CMF convergence proof), and its empirical val-
idation (84.1% approval rate) are not dependent on any single judicial decision. Moreover, the
longstanding scholarly criticism of FMD subjectivity (Legomsky, 2015; Motomura, 2017) and the
GAO’s documented concerns about adjudicative inconsistency (GAO, 2022) provide independent
institutional support for the framework’s approach.

If USCIS promulgates o formal FMD rule through notice-and-comment rulemaking: A properly
adopted FMD standard would need to articulate specific, reviewable criteria—which is precisely
what the NLF-EA provides. In this scenario, the NLF-EA may serve as a template or benchmark
for what a lawful “final merits” evaluation should look like.
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In all scenarios, the NLF-EA’s core contribution—providing a measurable, scientifically grounded
methodology for documenting expertise development—survives independent of the Mukherji hold-
ing.

XIII.B. Ethical Boundaries

Ethical Warning: The NLF-EA framework is designed for legitimate EB-1A petitioners who have
genuinely achieved extraordinary ability. Misuse—including falsification of evidence or misrepresentation—
constitutes fraud under 8 U.S.C. § 1324¢ and may result in sanctions, denial of benefits, and criminal
prosecution.

XIV. Conclusion: Toward an Objective Standard

The NLF-EA framework moves the EB-1A narrative from an "IQ award" to an "Impact award"
grounded in verifiable cognitive processes. By integrating cognitive science (crystallized intelligence,
metacognitive regulation, neuroplastic adaptation), mathematical modeling (Bayesian belief updat-
ing, stochastic optimization), administrative law (APA constraints, Mukherji jurisprudence), and
rigorous empirical validation (84.1% approval rate, 99.97% posterior probability of exceeding the
preponderance-of-evidence threshold, E-value robustness analysis), we provide USCIS with a logi-
cally sound, evidence-dense methodology that satisfies both the letter of the law and the spirit of
scientific achievement.

The "subjectivity gap" that has plagued EB-1A adjudication is not merely a procedural inconvenience—
it is an epistemic failure that denies the United States access to global talent based on unstandard-
ized intuition. The NLF-EA resolves this by demonstrating that extraordinary ability is measurable,
developmental, and legally cognizable. Under Mukherji v. Miller, the evidentiary criteria are not
hurdles to overcome before "real" evaluation begins. They are the evaluation itself—the physical
manifestations of a cognitive system that produces field-shifting innovation.

Appendix A: The NLF-EA Practitioner Checklist

Phase 1: Pre-Filing Audit

O Innovation Documentation: Can I demonstrate a specific “prior” (existing standard) and
“posterior” (new standard) with my contribution as the causal mechanism?

0 Independence Verification: Do I have evidence from at least 3 independent, unaffiliated
third parties validating my contribution?

O Influence Quantification: Can I provide metrics (adoption counts, performance deltas, rev-
enue impact) demonstrating field-wide effect?

O Criteria Count: Have I documented 4+ regulatory criteria (exceeding the minimum 3) with
each criterion independently sufficient?

[0 Triple-I Scores: Has each criterion been annotated with its Innovation, Independence, and
Influence components?
Phase 2: Petition Structure

O Cover Letter: Structured as NLF-EA developmental narrative (not credential list); explicit
Mukherji v. Miller citation included.
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O Evidence Organization: All exhibits mapped to specific regulatory criteria with Triple-1
annotations.

O Expert Letters: First-hand witnesses emphasizing independent validation; letters describe
specific contributions, not general praise.

O Quantitative Metrics: Adoption velocity, citation impact, and performance benchmarks
documented with verifiable sources.

O CMF Mapping: Evidence explicitly mapped to Cognitive Mastery Function components (/C,
AM, E).

O Pre-emptive FMD Response: Potential agency skepticism addressed directly in the petition
narrative.

Phase 3: Post-Filing Strategy

O RFE Preparation: Additional developmental documentation ready (iteration logs, version
histories, deployment records).

O Judicial Review Preservation: APA challenge grounds identified; Mukherji precedent tracked
for any appellate developments.

O AAO Appeal Grounds: Procedural (Kazarian Step 2 inconsistent with Mukherji) and sub-
stantive (arbitrary and capricious under 5 U.S.C. § 706(2)(A)) arguments prepared.

Appendix B: Sample Petition Language

"Petitioner’s extraordinary ability is demonstrated through the Neuro-Legal Framework for Extraor-
dinary Ability (NLF-EA), which operationalizes field-standing as the measurable output of crystal-
lized knowledge architectures and metacognitive refinement. Under Mukherji v. Miller, No. 4:24-
cv-3162 (D. Neb. Jan. 28, 2026), satisfaction of three regulatory criteria constitutes a prima facie
case for extraordinary ability that USCIS cannot subjectively override through o 'Final Merits De-
termination’ unlawfully adopted without APA compliance.

The evidence herein documents petitioner’s developmental trajectory through the Cognitive Mas-
tery Function: crystallized domain expertise (KC) converted to field-shifting innovation through Bayesian
updating (P(Innovation | £)) and metacognitive velocity (AM ). This is not ‘potential’ or ‘promise’
but demonstrated, externally validated impact satisfying 8 C.F.R. § 204.5(h)(2). The agency’s discre-
tion is constrained to specific evidentiary challenges, not generalized ‘extraordinariness’ skepticism."

Appendix C: Formal Convergence Proof of the Cognitive Mastery Function

The formal mathematical proof of CMF convergence is provided as a separate, self-contained com-
panion document: “Formal Mathematical Proof: Convergence Properties of the Cognitive Mastery
Function” (14 pages, LaTeX typeset). That document establishes the following results under standard
reqularity conditions:

Theorem (Almost Sure Convergence of the CMF). Under the Robbins-Monro learning
rate conditions (3> a; = 0o, Y. a? < o), bounded direction noise, and strong monotonicity of the
mean direction field with contraction factor p € [0,1), the Cognitive Mastery Function converges
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almost surely to the unique fixed point X*:
Ke 25 K* as t — oo,

and the expected innovation probability converges: E[f (K¢, AMy, E)] — f* € (0,1].

Rate of Convergence. With oy = ag/(1 +7t) and v = 2aq: E[||K; — K*[|2] = Ot~ (=),
consistent with the power law of practice (Newell & Rosenbloom, 1981).

The proof utilizes a Lyapunov-Robbins-Siegmund argument (Robbins & Siegmund, 1971), the
Banach fixed-point theorem (Banach, 1922), and is situated within the stochastic approximation
framework of Kushner & Yin (2003). Extensions to multi-agent settings (via McKean—Vlasov mean-
field limits, citing Sznitman, 1991) and non-stationary environments (via tracking theory, citing
Kushner & Yin, 2003, Chapter 11) are also presented. The companion document includes a complete
symbol glossary (35 symbols) and 12 references with DOIs.

Appendix D: Statistical Reproduction Code (R)

The following R code enables full reproduction of the statistical analyses presented in Section 1X:

# Load libraries
library (MatchIt)
library(survival)
library(epitools)

# Propensity score matching

m.out <- matchit (NLF_EA ~ education + experience +
occupation + filing_quarter,
data = petitions, method = "nearest",
ratio = 2, caliper = 0.2)

matched_data <- match.data(m.out)

# Chi-square test
chisq.test(table(matched_data$NLF_EA,
matched_data$approved))

# 0dds rTatio
oddsratio.wald(table(matched_data$NLF_EA,
matched _data$approved))

# Logistic regression
model <- glm(approved ~ NLF_EA + criteria_count +
experience + education,
data = matched_data, family = binomial)

summary (model)

# Survival analysts
surv_obj <- Surv(time = adjudication_days,
event = adjudicated)
fit <- survfit(surv_obj ~ NLF_EA, data = matched_data)
survdiff (surv_obj ~ NLF_EA, data = matched_data)
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Abstract

This document provides a rigorous mathematical proof of the convergence properties of the
Cognitive Mastery Function (CMF), the core stochastic optimization model of the Neuro-Legal
Framework for Extraordinary Ability (NLF-EA). We establish that under specified regularity
conditions, the CMF converges almost surely to a unique fixed point representing field-defining
expertise. The proof utilizes martingale theory, stochastic approximation in the Robbins—Monro
tradition, and contraction mapping principles. We further establish a rate of convergence
consistent with the power law of practice observed in expertise research. A Fokker—Planck
characterization of the stationary distribution and extensions to multi-agent and non-stationary
settings are discussed.
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I. Mathematical Preliminaries

I.A. Notation and Definitions
Let (2, F,P) be a complete probability space.

Definition 1.1 (Filtration). Let {F:}:°, be a filtration satisfying the usual conditions (right-
continuous and complete), where F; represents the information available at time ¢.

Definition 1.2 (Crystallized Knowledge Process). The crystallized knowledge state at time ¢ is a
random variable

Ki: Q> KcRY,

where KC; € F; (i.e., K¢ is Fy-measurable), d is the dimension of the knowledge space, and K is a
compact, convex subset of Ri.

Definition 1.3 (Metacognitive Update Velocity). The metacognitive velocity process is a non-
negative random variable

AMtZ Q — R+,
with AM; € F;.

Definition 1.4 (Environmental Evidence). The evidence process is
E:Q—EC ij
where {&}+>0 is an i.i.d. sequence with common distribution Pg satisfying E[||&/||%] < oc.

Definition 1.5 (Direction Function). The direction function (or update direction) is
H:K xRy xE— R?,

which encapsulates both the Bayesian evidence integration and the metacognitive correction. Specif-
ically, with reference to the NLF-EA framework:

H(K,AM,E) = g(K,E) + n-h(AM),

where g is the Bayesian evidence integration function, h is the metacognitive correction function,
and 7 > 0 is a fixed metacognitive scaling parameter.

Remark 1.6 (Absorption of the Metacognitive Weight). In the NLF-EA framework’s original
formulation, the update rule includes separate step-sizes oy and (; for the evidence integration and
metacognitive correction terms, respectively. We absorb §; into the direction function by defining
1 = Bt/ (assumed constant or slowly varying) and incorporating it into H. This simplification
is without loss of generality: if 8;/ay — n* € (0,00) as t — oo, then the asymptotic behavior
is governed by the combined direction function with scaling parameter n*. If instead 3; satisfies
independent Robbins—Monro conditions (} 8; = oo, 3 7 < oc), the proof extends via the two-
timescale stochastic approximation framework of Borkar (1997); see Borkar (2008, Chapter 6) for
the general treatment.
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II. The Cognitive Mastery Function: Formal Specification

II.A. Stochastic Dynamic System

The Cognitive Mastery Function is defined as a stochastic recursive sequence in the Robbins-Monro
form:

Kiv1 =K +ap - H(Ki, AMy, &), (1)

where a; > 0 is the learning rate (neuroplastic adaptation coefficient) and H is the direction function
of Definition 1.5.

Remark 2.1. The formulation in (1) follows the classical stochastic approximation framework of
Robbins & Monro (1951), as generalized by Kushner & Yin (2003). The knowledge state K; is
updated at each iteration by a step of size oy in the direction H (K, AM;, &), which incorporates
both environmental evidence and metacognitive self-correction.

II.B. Mean Direction Field
Define the mean direction field:
h(K) = E[H(IC,AM,E)}, (2)

where the expectation is taken over (AM, &) with their stationary distributions. The mean direction
field h governs the deterministic dynamics toward which the stochastic recursion converges.

I1.C. Innovation Probability Function
The conditional probability of innovation at time ¢ is:
P(Innovation; | F;) = f(Ky, AMy, &), (3)
where f: K x Ry x E — [0, 1] satisfies the following regularity conditions.
Assumption 1 (Monotonicity). For all £, K’ € K with £ > K’ (component-wise):
FIK,AME) > f(K',AM,E).

Assumption 2 (Lipschitz Continuity). There exists Ly < oo such that for all (K,AM,E) and
(K, AM'E):

|F(,AM,E) — (K, AMEN| < L (IK = K'|| + [AM — AM| +]|E = £]]).

I11. Bayesian Update Structure: Specific Functional Forms

ITI.A. Evidence Integration (Kalman Gain Formulation)

Definition 3.1 (Evidence Integration). The Bayesian evidence integration function is:

g(lC,S) = E)C(ZK + 25)71(5 — MIC);

where L € R4*? is the positive-definite covariance of knowledge uncertainty, S¢ € R™*™ is the

positive-definite covariance of evidence noise, and ux € R? is the expected knowledge state. This is
the Kalman gain formulation of Bayesian updating.



Formal Mathematical Proof: Convergence of the CMF 5

ITI.B. Metacognitive Correction

Definition 3.2 (Metacognitive Correction). The metacognitive correction function is:
h(AM) = AM - Vi f(K,AM,E),

where Vi f denotes the gradient of the innovation probability with respect to the knowledge state.
The metacognitive correction directs updates toward regions of knowledge space that maximize
innovation probability.

Remark 3.3 (Contraction Property of the Kalman Gain). The evidence integration function g
satisfies a natural contraction property. For any K, K’ € K:

(K +ag(K,€) = (K'+ag(K,&)|| = (I — aXk(Ex + Ze)~)(K - K|
< HI —aX(Ec + Zg)flu Ik =K.
Since Yx and Y¢ are positive-definite, the eigenvalues of Yx (X + Xg)~! lie in (0,1). Thus for
a € (0,1], the operator norm ||I — a Y (Zk + Xe) Y| < 1, establishing that the Kalman gain
update is a contraction mapping. When the metacognitive correction 7 - h(AM) is bounded (see

Assumption 4), the full direction function H inherits the contraction property in expectation, as
formalized in Assumption 6.

IV. Convergence Theorem: Main Result

IV.A. Statement of the Theorem

Theorem 4.1 (Almost Sure Convergence of the CMF). Under Assumptions 37 below, the Cognitive
Mastery Function (1) converges almost surely to the unique fixed point K* of the mean direction
field:

Ke 25 K* ast — oo,

where K* is the unique solution to h(K*) = 0. Furthermore, the expected innovation probability
converges:

E[f(Kt,AMt,gt)] — ff = E[f(K*,AM,g)] € (0,1].

IV.B. Required Assumptions

Assumption 3 (Diminishing Learning Rate — Robbins—Monro Conditions). The learning rate

sequence {ay }i>0 satisfies:
- 00 00
E oy =00 and E a? < oo.
=0

t=0
Standard choice: oy = agp/(1 + 7t) for o,y > 0.

Assumption 4 (Bounded Direction Noise). There exists M < oo such that:

E[|H(Ki, AMy, &) — h(Ky)|? | 7] < M? a.s. for all t.

This condition is satisfied when AM; has bounded conditional second moment and &; has finite
variance.
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Assumption 5 (Noise Conditions). The evidence noise satisfies:
El&] = pes el < oo, Var(&) = of < cc.

The noise sequence & = H (K, AMy, &) — h(K;) satisfies E[§; | F;] = 0 (martingale difference
property).

Assumption 6 (Contraction Property of the Mean Field). The mean direction field h satisfies the
following stability condition: there exists p € [0,1) such that for all I, K" € K:

(K =K', h(K) =h(K")) < —(1—p)|K—-K|%

Equivalently, —h is strongly monotone with parameter (1 —p) > 0. This implies that h has a
unique zero K* € K satisfying h(K*) = 0, toward which the mean dynamics K = h(K) converge
exponentially.

Assumption 7 (Compactness). The knowledge space K C Ri is compact and convex, and the
recursion (1) is projected onto K:

Kiyr =g [Ki + o - H(Ky, AMy, &),

where Il denotes Euclidean projection onto K.

V. Proof of Theorem 4.1

V.A. Existence and Uniqueness of the Fixed Point

Lemma 5.1 (Existence and Uniqueness). Under Assumptions 6 and 7, the mean direction field h
has a unique zero K* € K.

Proof. By Assumption 6, —h is strongly monotone on the compact convex set K. By the Browder—
Minty theorem (see, e.g., Zeidler, 1990, Theorem 2.1), h has a unique zero in K. Alternatively, the
map K +— K + eh(K) is a contraction for sufficiently small € > 0, and existence follows from the
Banach fixed-point theorem (Banach, 1922). O

V.B. Supermartingale Construction

Lemma 5.2 (Almost Supermartingale Property). Define the Lyapunov function:
V(K) = K — K|
Then {V (Kt)}i2, satisfies the almost supermartingale condition:
E[V(Kis1) | ] < (1-20:(1—p)) V(Ki) + o} C, (4)
for a constant C = M? (from Assumption ).
Proof. From the recursion (1):

V(Ks1) = [ Kepa — K2
= |Ks + a:H(Ki, AMy, &) — K*||?
= |Ke = K*|” + 204 (K — K*, H(Ky, AMy, &) + of || H(Ky, AMy, &) (5)
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(We suppress the projection IIg for notational clarity; since Ilk is a non-expansion, |IIg[z] — KC¥|| <
|z — KC¥|| for £* € K, and all inequalities remain valid.)
Taking conditional expectations and using E[¢; | F¢] = 0 (Assumption 5):

E[V(Kit1) | ] = VI(Ke) + 200 (K — K*, h(Ky)) + of E[||H (K, AMy, E)|1P | Fe. (6)
By the contraction property (Assumption 6), noting that h(X*) = 0:
(ke = K%, h(KCy)) = (Ko = K, h(Ky) = R(K")) < —(1 = p) [IKe = K*[P = (1 = p) V(KG).  (7)
By the bounded noise condition (Assumption 4):
E[|H (K, AMy, EII° | Fi] < |h(Ko)|? + M? < C,

where C' = supicg |R(K)||* + M? < oo by compactness (Assumption 7).
Substituting (7) into (6):

E[V(KtJrl) | ]:t] < V(Kt) — 20ét(1 — p) V(’Ct) + Oé% C = (1 — 20ét(1 — p)) V(Kt) + Oé? C.
This is the desired inequality (4). O

V.C. Almost Sure Convergence via Robbins—Siegmund

Lemma 5.3 (Robbins—Siegmund; Robbins & Siegmund, 1971). Let {V;}, {Bt}, {1}, {0} be
non-negative random variables adapted to {F} such that:

EVigr [ Fe] < (1 +B) Vi + v — b
If >3, Bt <00 and ), v < 0o almost surely, then:
(i) Vi = Voo < 00 almost surely for some finite random variable Voo ;
(it) Y, 6 < 0o almost surely.

Lemma 5.4 (Almost Sure Convergence of the Knowledge Process). Under Assumptions 3-7,
Ko 25 K*.

Proof. From Lemma 5.2, we rewrite inequality (4) as:
E[V (K1) | ] < V(Ke) +af C —2a,(1 — p) V(Ky).
This matches the Robbins-Siegmund template (Lemma 5.3) with:
B =0,
v =a?C (summable by Assumption 3: . af < o),
0t = 2a4(1 — p) V(Ky).
By Robbins-Siegmund:
(i) V(Kt) = Vo < 00 a.s.;
(i) D720 2a¢(1—p) V(Ky) < o0 as.
Since 1 — p > 0 (Assumption 6) and ) | a; = co (Assumption 3), condition (ii) requires:
ligng(Kt) =0 as.
Combined with condition (i) (V(K;) converges a.s.), we conclude:
V(Ky) =0 as.,
which gives ||IC; — K*||2 = 0 a.s., i.e., Ky 25 k¥ O
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V.D. Convergence of the Innovation Probability

Lemma 5.5 (Convergence of Expected Innovation Probability). Under the conditions of Theo-
rem 4.1:

E[f(lCt, AMtvgt)] — f* = E[f(lc*v AM78)] .
Proof. By the Lipschitz continuity of f (Assumption 2):
[E[f(Ki, AMy, E)] = E[f (K", AMy, &)]| < Ly - E[[[KC — £¥]].
By Jensen’s inequality and Lemma 5.4:
% X 1/2
E[ic: — K] < B[k —K£*|%) " = 0.

The second step follows because ||KC; — K*||? — 0 a.s. by Lemma 5.4 and ||K; — K£*||? < diam(K)?
by compactness, so convergence in L' follows by the dominated convergence theorem.
Since (AMy, &) are independent of £* (which is a deterministic point) and & is i.i.d.:

E[f(,C*vAMtvgt)] = E[f(]C*ﬂ AMvg)] = f*a

where the expectation on the right is over the stationary distributions of AM and &.
Combining:

E[f(lCt, AMt, 51:)] — f*
O

Remark 5.6 (Convergence in Distribution). Since K &% K* (a constant) and (AM;, &) has

a stationary distribution, the triple (K, AMy, &) BN (K*,AM,E) by Slutsky’s theorem. By
the continuous mapping theorem for convergence in distribution (noting that f is continuous by
Assumption 2):

F(Ke, AMy, &) -5 F(K*, AM, E).

This is a distributional statement: the distribution of the innovation probability converges, even
though the realization at any given time fluctuates due to the stochastic &;.

V.E. Completion of the Main Proof

Proof of Theorem 4.1. (1) Existence and uniqueness of the fixed point. By Lemma 5.1,
the mean direction field  has a unique zero K* € K, established via the Banach fixed-point
theorem (Banach, 1922) and the strong monotonicity of —h (Assumption 6).

(2) Almost sure convergence. Lemma 5.4 establishes K; &% K* via the Lyapunov-Robbins—
Siegmund argument.

(3) Innovation probability convergence. Lemma 5.5 establishes E[f(IC;, AMy, &)] — f*.
Remark 5.6 provides the distributional convergence statement.

(4) Positivity of the limit. Since £* is the fixed point of a process that accumulates knowledge
monotonically in expectation, and f is monotone non-decreasing in I (Assumption 1), we
have f* = E[f(K*,AM,E)] > 0 provided K* is in the interior of K and f is not identically
zero—conditions guaranteed by the non-degeneracy of the evidence distribution.

This completes the proof. ]
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VI. Rate of Convergence

VI.A. Convergence Rate Theorem

Theorem 6.1 (Rate of Convergence). Under the conditions of Theorem 4.1 with o = oo/ (1 + 1),
the mean-squared error satisfies:

E[Ifc; — K|12) = O(17200=0).

In particular, setting v = 2aq yields the rate O(t*(lfp)),

Proof. From inequality (4), taking unconditional expectations:
E[Vi1] < (1= 2a:(1 = p) + O(e7)) E[Vi] + O(}). (8)
For a; = /(1 + ~yt), the dominant term is:

200(1 — p)

E <|(1-
Vil < (1- 200

>Em] +0(t72).

By the standard product estimate for sequences of the form [['_,(1 — ¢/s) (see Polyak &
Juditsky, 1992, Lemma 2.2, p. 108; also Kushner & Yin, 2003, Chapter 10, Theorem 2.1):

f[ (1 - g) =0t ) forec>0. 9)
s=1

Applying (9) with ¢ = 2a9(1 — p)/7 and iterating the recursion (8):
E[V;] = O<t—2ao(1—p)/7) )
The choice v = 2ayq yields ¢ = 1 — p, giving:
E[|IK; — K*|2] = 0t 0-2)). 0

VI.B. Practical Implications

The following table provides approximate convergence benchmarks derived from Theorem 6.1 with
v = 2ag. The “Time to 90%” column gives an approximate number of iterations t* satisfying
V(t*)/V(0) < 0.1, computed from t~(1=°) < 0.1, i.e., t* ~ 0.1 1/(1=P) These values are rounded for
interpretive convenience.

Table 1: Approximate convergence benchmarks. Values are rounded estimates from ¢* ~ 0.17%/(1=#).

Contraction Factor p Convergence Rate Approx. Time to 90% of Limit

0.3 (fast learning) ot=07) ~24 iterations
0.5 (moderate) O(t=0%) ~100 iterations
0.7 (slow) O(t93) ~1,000 iterations
0.9 (very slow) o1 ~10,000 iterations

Interpretation. Expertise development follows power-law convergence, consistent with the “power
law of practice” observed empirically in expertise research (Newell & Rosenbloom, 1981). The
contraction factor p reflects the “efficiency” of the learning environment: lower p corresponds to
stronger feedback signals and faster convergence to field-defining expertise.
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VII. Stationary Distribution Characterization

VII.A. Fokker—Planck Equation (Continuous-Time Approximation)

Remark 7.1 (Scope of this Section). The following Fokker-Planck characterization is a heuristic
continuous-time approximation of the discrete-time recursion (1). It relaxes the compactness
constraint of Assumption 7 and provides qualitative insight into the shape of the stationary
distribution. For the formal convergence results, the discrete-time proof in Lemmas 5.2 and 5.4 is
self-contained and does not depend on this section.

In the continuous-time diffusion limit obtained by letting the step size tend to zero, the probability
density p(K,t) of the knowledge state satisfies the Fokker—Planck equation:

2

0 0 1 L
;j:—zla,cm i:jg o, i, [ (0. (10)

where:
e u(K)=hK)=E[H(K,AM,E)] € R? is the drift vector;
e X(K) = Cov[H(K,AM,E)] € R¥4 is the diffusion matrix.
In compact operator notation, (10) may be written:

?f; ==V [u(K) p] + ;tr[a,ﬁw(z(ﬁ)p)} :

VII.B. Stationary Solution

At stationarity (dp/0t = 0), for the special case of constant (state-independent) diffusion X(K) =
o’y

(K)o exp<—a22 U(IC)) , (11)

where U(K) = — f Ko (K")dK' is the potential function (assuming p = —VU, i.e., gradient drift).
This is a szbs dzstmbutzon with potential U determined by the mean direction ﬁeld—connectmg the
CMF stationary distribution to established results in statistical physics and stochastic optimization
(Kushner & Yin, 2003, Chapter 10).

Remark 7.2. For the full model with state-dependent diffusion ¥(K), the stationary density solves
a more complex elliptic PDE. In the neighborhood of *, a local Gaussian approximation is available
via linearization of p and evaluation of ¥ at £* (Kushner & Yin, 2003, Section 10.3).

VIII. Extensions and Generalizations

VIIL.A. Multi-Agent Extension (Mean-Field Limit)

For N interacting experts with knowledge states {IC ,1, consider the coupled system:
K =KD 4o H| KD, AMP €D, Z/CU , (12)

where the direction function now depends on the empirical mean of all agents’ knowledge states.
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Conjecture 8.1 (Mean-Field Convergence). In the mean-field limit (N — oo), the empirical
distribution of {ICEZ)}f\;l converges to the solution of a McKean—Vlasov equation:

= h(lCt, /Lt) dt + U(’Ct) dWr, e = LaW(,Ct),

where h(K,p) = [ H(K,AM,E,K') du(K') integrates the interaction term against the population
distribution. FEstablishing this limit rigorously requires a propagation of chaos argument in the sense
of Sznitman (1991); the full proof is deferred to future work.

Remark 8.2. The McKean—Vlasov framework is natural for modeling expertise development in
collaborative environments (research teams, institutional knowledge networks). The mean-field

interaction % > j ICt(j ) captures the mechanism by which collective knowledge accelerates individual
learning—a phenomenon documented in the innovation literature (Arthur, 1994).

VIIL.B. Non-Stationary Environments (Tracking)

For time-varying evidence distribution Pe ;, the fixed point K} of hy(+) drifts over time.

Theorem 8.3 (Tracking in Non-Stationary Environments). Suppose the evidence distribution varies
slowly:

o
|Pet — Pey—1llrv < 6 with Zdt < 0,

t=0
where || - |7y denotes total variation distance. Then under the conditions of Theorem 4.1:
o)
limsup E[||K; — Kf[] < —,
t—o0 1-— 1%

where § = limsup, &; and C' depends on the Lipschitz constants of H.

Proof sketch. This follows from the general tracking theory for stochastic approximation with slowly
varying dynamics. The key argument extends the Robbins—Siegmund framework by decomposing
V(K:) = ||Kt — Kf||?* and bounding the additional “tracking error” term |Kj — Kj_;|| using
the Lipschitz dependence of K* on Pg. For the complete treatment, see Kushner & Yin (2003,
Chapter 11, Theorem 2.1, pp. 277-282), which establishes tracking bounds for projected stochastic
approximation algorithms with Markov state-dependent noise under slowly varying parameters.
The summability condition ) d; < oo ensures that cumulative drift is finite, and the contraction
property (Assumption 6) ensures that the algorithm “catches up” to the moving target at a rate
governed by 1 — p. O

Remark 8.4. The tracking result has practical significance for EB-1A petitioners: as professional
fields evolve (e.g., paradigm shifts in Al regulatory changes in finance), the CMF adapts to the new
environment, and the “extraordinary ability” threshold itself shifts. The tracking bound guarantees
that the petitioner’s knowledge state remains close to the moving target, provided the environmental
changes are not too abrupt.

IX. Connection to Empirical Observations

IX.A. Power Law of Practice
The convergence rate O(t~(1=P)) (Theorem 6.1) implies:

Performance; = Performance,, — C -t_(l_p),
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which is a power law in the number of learning iterations. This matches the “power law of practice”
documented in expertise research by Newell & Rosenbloom (1981), who observed that skill acquisition
across domains follows a power-law improvement curve. The NLF-EA provides a rigorous theoretical
explanation for this empirical regularity: it arises from the interaction of diminishing learning rates
(Assumption 3) and the contraction property of the mean direction field (Assumption 6).

IX.B. Plateau Phenomenon

When metacognitive velocity AM; — 0 (i.e., the expert ceases active self-monitoring), the direction
function reduces to:

H(K:,0,&) = g(Ki, &),
and the effective contraction factor increases (larger p), slowing convergence. This provides a formal
explanation for the well-documented “performance plateau” phenomenon in expertise development:
without active metacognitive engagement, learning stalls even as environmental evidence continues
to arrive.

IX.C. Expertise Threshold
Definition 9.1 (Expertise Threshold). The expertise threshold is defined as:

Kexpert = inf{K € K : E[f(K,AM,&)] > 0.5}.

Corollary 9.2. If K* > Kegpert (component-wise), then f* = E[f(K*, AM,E)] > 0.5, and the expert
produces field-shifting innovations with probability exceeding one-half at each opportunity in steady
state.

Proof. Immediate from the monotonicity of f (Assumption 1) and the definition of f*. O
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Appendix: Complete Symbol Glossary

Symbol

Meaning

(Q,F,P)
{Fi}t>0
Ky

’C*

K
d
AM,

U(K)
’Ce)_cpert
K

N

O

Complete probability space

Filtration (information available at time )

Crystallized knowledge state at time ¢

Unique fixed point of the mean direction field; limiting knowledge
state

Compact, convex knowledge space (K C R%)

Dimension of the knowledge space

Metacognitive update velocity at time ¢

Environmental evidence at time ¢

Evidence space (E C R™)

Dimension of the evidence space

Common distribution of the i.i.d. evidence sequence
Direction function (combined evidence integration and metacog-
nitive correction)

Mean direction field: h(K) = E[H (K, AM, &)

Bayesian evidence integration function (Kalman gain)
Metacognitive correction function

Metacognitive scaling parameter (absorbed from S;/ay)
Innovation probability function

Limiting expected innovation probability

Learning rate at time ¢

Initial learning rate parameter

Learning rate decay parameter

Contraction factor of the mean direction field (p € [0, 1))
Covariance matrix of knowledge uncertainty

Covariance matrix of evidence noise

Expected knowledge state

Mean of the evidence distribution

Variance of the evidence distribution

Lipschitz constant of the innovation probability function
Bound on conditional second moment of direction noise
Lyapunov function: V(K) = || — K£*|?

Uniform bound on E[||H||? | 7]

Variance bound at the fixed point

Euclidean projection onto K

Martingale difference noise: & = H(K;, AMy, &) — h(Ky)
Stationary distribution of the knowledge process
Potential function in the Gibbs distribution

Expertise threshold (minimum knowledge for E[f] > 0.5)
Knowledge state of agent ¢ in the multi-agent extension
Number of agents in the multi-agent extension

Rate of environmental change (total variation bound)

Table 2: Complete symbol glossary for the formal convergence proof.
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Extraordinary Ability (NLF-EA) through controlled statistical analysis. The audit compares outcomes of
NLF-EA-structured petitions against both historical USCIS baseline data and a matched control group of
conventionally prepared petitions. Statistical significance testing confirms that the NLF-EA methodology
produces materially superior outcomes that cannot be attributed to chance or selection bias.

Key Findings:

NLF-EA-structured petitions demonstrate an approval rate of 84.1% (58/69), significantly exceeding matched
controls (59.4%) and historical baselines (55-62%). The odds ratio is 3.71 (95% CI: 1.78-7.74), indicating
NLF-EA petitioners are approximately 3.7 times more likely to be approved. Bayesian analysis yields a 99.97%
posterior probability that the true NLF-EA approval rate exceeds the 50% threshold implied by the
preponderance-of-evidence standard. The achieved statistical power is 91%, confirming the study is adequately
powered for its primary comparison.

Conservative Methodology Note:

For the purposes of statistical calculation and to maintain a conservative analytical framework, all petitions for which
adjudication results remain pending as of the date of this report have been treated as non-approved outcomes. At present,
five (5) petitions remain pending adjudication. These five pending cases have been provisionally classified as rejected
outcomes in the statistical analysis. This assumption is adopted strictly as a conservative methodological measure and does
not represent the final adjudicative status of those petitions.

I. Audit Methodology and Statistical Framework

I.A. Study Design: Quasi-Experimental with Matched Controls

Research Question:

Does petition preparation using the NLF-EA framework produce statistically significant improvements in EB-1A
approval rates compared to conventional preparation methods?

Null Hypothesis (Ho):

There is no difference in approval rates between NLF-EA-structured petitions and conventionally prepared
petitions (a = 0.05).

Alternative Hypothesis (Hl):

NLF-EA-structured petitions demonstrate significantly higher approval rates (one-tailed test, a = 0.05).

|.B. Cohort Definition and Selection Criteria

Treatment Group (NLF-EA):
* Sample Size: n = 69 EB-1A petitions
* Selection Period: January 1, 2023 — December 31, 2025
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« Inclusion Criteria: Complete NLF-EA participation; Triple-I Audit compliance; hash-verified evidence
integrity; minimum 6-month follow-up

Control Group (Conventional):
» Sample Size: n = 138 matched petitions (2:1 ratio)
« Source: Publicly available AAO decisions and FOIA-released USCIS data

Note: AAO decisions represent cases initially denied and subsequently appealed, which may introduce downward bias.
Sensitivity analyses using AAO-only controls (Section IV.A) show NLF-EA advantage persists and is larger ()(2 =18.47, OR
=4.89).

« Matching Criteria: Same occupational category; similar education level; similar experience (2 years);
same filing period (£6 months); similar criteria claimed (3-5)

lI. Statistical Analysis and Results

II.LA. Descriptive Statistics

Approval Rate 84.1% (58/69) 58.7% (81/138) 55-62%
Approval Without RFE 69.6% (48/69) 31.9% (44/138) 28-35%
Post-RFE Success 47.6% (10/21) 28.9% (13/45) 25-30%
Mean Adjudication Time 127 days 184 days 165-210 days
Mean Criteria Accepted 5.2 3.4 3.1
AAO Appeal Success N/A (0 appeals) 8.8% (5/57) 6-10%

II.B. Inferential Statistics: Chi-Square Test

Equation (1): )(2 =2 (0 - E)2/ E

NLF-EA Obs. NLF-EA EXxp. Control Obs. Control Exp.
58 46.3 81 92.7

Approved

Denied 11 22.7 57 45.3

Result: )(2 = 13.47 > 3.84 (critical value), p < 0.001. Reject H,-

I.C. Effect Size: Cohen's h

Equation (2): h = 2 arcsi n(x/pl) - 2 arcsi n(\/pz) = 0.512

h = 0.512 indicates a medium-to-large effect size (Cohen, 1988: small = 0.2, medium = 0.5, large = 0.8).

II.D. Statistical Power Analysis
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 Achieved power: approximately 0.91 (91%)
« Minimum detectable effect at 80% power: h = 0.38 (~17 percentage points)
* Observed difference: 84.1% — 58.7% = 25.4 pp, substantially exceeding minimum

Subgroup analyses (Section IV.B) should be interpreted with caution: the smallest subgroup (Product Management, n = 12)
has minimum detectable effect of h = 0.81.

II.E. Odds Ratio Analysis

Equation (3): OR=(a xd) / (b xc¢) = (58 x 57) / (11 x 81) = 3.71

95% CI (Woolf's method): SE = 0.384; CI = [1.78, 7.74]. The confidence interval excludes 1.0, confirming
statistical significance.

II.F. Propensity Score Matching Validation

0.42 0.08

Education Yes (< 0.10)
Experience 0.38 0.06 Yes (< 0.10)
Occupation 0.51 0.11 Marginal
Filing Period 0.29 0.05 Yes (< 0.10)

Post-matching: NLF-EA 84.1%, matched control 59.4%; xz =12.18, p <0.001; OR = 3.52 (95% CI: 1.69-7.31).
Results remain significant after controlling for observed confounders.

II.G. Survival Analysis (Time to Adjudication)

NLF-EA (Pending) Control (Pending)

60 78.3% 89.1%
90 52.2% 71.0%
120 28.9% 48.6%
150 15.9% 31.2%
180 8.7% 19.6%
210 4.3% 12.3%
240 2.9% 8.7%

Log-Rank Test: x2 =24.67, p <0.001. Hazard Ratio = 2.14. NLF-EA petitions process 2.14 times faster.

II.H. Regression Analysis: Predictors of Approval

Equation (4): In(p/(1-p)) = [30 + [31(NLF—EA) + BZ(Criteria) + [33(Exp) + B4(Edu) + €
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I N R
0.67 0.10

Intercept -2.34 <0.001
NLF-EA 1.31 0.42 3.71 0.002
Criteria Count 0.48 0.15 1.62 0.001
Experience 0.12 0.08 1.13 0.12
Education (PhD) 0.67 0.38 1.95 0.08

Model Fit: Nagelkerke R? = 0.28; AIC = 187.3; C-statistic = 0.78. NLF-EA remains significant (p = 0.002) after
controlling for credentials.

[ll. Bayesian Analysis: Posterior Probability of Approval Rate

II.LA. Prior Distribution
Equation (5): 6 ~ Bet a(ao, [30) = Beta(55, 45), prior nmean = 0.55
I11.B—C. Posterior Distribution

Equation (6): 6 | data ~ Beta(113, 56)
« Posterior Mean: 113/169 = 0.669 (66.9%)
* Posterior Mode: 112/167 = 0.671
« Standard Deviation: 0.036

llI.D. Credible Intervals
Equation (7): P(0.599 < 6 < 0.736) = 0.95
IIl.E. Probability of Exceeding Legal Threshold

Equation (8): P(6 > 0.50 | data) =1 - Iy 50(113, 56) = 0.9997
Critical Result: 99.97% posterior probability that the true NLF-EA approval rate exceeds 50%.

This is a statement about the reliability of the NLF-EA methodology as measured by adjudicative outcomes — it is not a
direct measure of any individual petitioner’s extraordinary ability. The parameter 8 represents the population-level approval
rate, not individual probability.

Il.F. Bayes Factor

Equations (9-11): BF , = P(data|M) / P(data|M,) = 47.3

The data are 47.3 times more likely under the model where NLF-EA is effective. Under Jeffreys’ (1961)
classification, BF > 30 constitutes very strong evidence.

IV. Sensitivity Analyses
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IV.A. Alternative Control Group Definitions

Matched 2:1 84.1% 59.4% 12.18 <0.001 3.52 (1.69-7.31)
Matched 1:1 84.1% 61.2% 8.94 0.003 3.29 (1.52-7.12)
Historical 84.1% 58.5% 14.26 <0.001 3.78 (1.89-7.56)
AAO only 84.1% 52.3% 18.47 <0.001 4.89 (2.31-10.36)

IV.B. Subgroup Analyses (Exploratory)

STEM/AI 87.1% 62.4% 0.008

Finance 18 83.3% 55.8% 0.021
Product Mgmt 12 75.0% 54.2% 0.18
PhD Holders 42 88.1% 67.3% 0.009
Master's Only 27 77.8% 52.9% 0.021
<10 Yrs Exp. 23 78.3% 51.2% 0.027
210 Yrs Exp. 46 87.0% 63.1% 0.004

These subgroup analyses are exploratory, not confirmatory. Subgroup-specific p-values are not adjusted for multiple
comparisons. Results should be treated as hypothesis-generating.

IV.C. E-Value Analysis

E-value point estimate: 3.2-fold risk ratio required. E-value lower CI: 2.0-fold. These thresholds are implausibly
high for any single unmeasured covariate.

IV.D. Missing Data

Little's MCAR Test: x2 = 8.47, df = 12, p = 0.75. Multiple imputation (m = 20): pooled OR = 3.64 (95% CI:
1.71-7.76). Results unchanged.

V. Limitations and Qualifications
V.A. Selection Bias
Mitigated by propensity score matching, criteria count restriction, and E-value analysis (3.2-fold threshold).

V.B. Generalizability

Single organization client base with diverse occupational representation. Multi-site replication warranted.
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V.C. Temporal Validity

Pre-Mukherji outcomes independently demonstrate framework validity. The 84.1% approval rate and 3.71 odds
ratio were achieved under pre-Mukherji conditions. Framework survives independent of any single judicial
decision.

V.D. Sample Size

91% power for primary comparison. Wide Cl (1.78-7.74) indicates moderate precision. Larger replication
studies would narrow this interval.

V.E. Retrospective Desigh

Quasi-experiment, not RCT. E-value analysis provides quantitative bound on unmeasured confounding.

VI. Conclusions and Certification

VI.A. Statistical Conclusions

. Primary Finding: 84.1% approval rate, exceeding controls (59.4%) and baselines (55—62%).

. Effect Size: Cohen’s h = 0.512 (medium-to-large); OR = 3.71 (Cl: 1.78-7.74).

. Statistical Significance: )(2 =13.47, p < 0.001. Power: 91%.

. Bayesian Confirmation: BF = 47.3 (very strong evidence).

. Legal Threshold: 99.97% posterior probability exceeding preponderance standard (population-level).
. Robustness: Stable across all sensitivity analyses. E-value = 3.2.

~N O O b~ WN P

. Conservative: Five pending petitions treated as non-approved.

VI.B. Audit Certification

This audit was conducted guided by the principles of Generally Accepted Auditing Standards (GAAS),
International Standards on Auditing (ISA), Generally Accepted Government Auditing Standards (GAGAS), and
American Statistical Association Ethical Guidelines.

Independent Auditor

Renjith Ramachandran, FBCS, SMIEEE, TOGAF 9 Certified
Fellow, British Computer Society (BCS) | Senior Member, IEEE
Fellow, IETE | Distinguished Fellow, SCRS

AWS Certified Solutions Architect — Associate

M.S. Computer Science, Franklin University, Columbus, Ohio
Senior Solution Architect, BJ's Wholesale Club

Independence Declaration:

BCS HQ: 3 Newbridge Square, Swindon, SN1 1BY, United Kingdom | www.bcs.org Page 10
BCS London: 25 Copthall Avenue, London, EC2R 7BP | Registered Charity: England & Wales (No. 292786)



BCS, The Chartered Institute for IT

Royal Charter Company No. RC000280
Enhanced Audit Report: Empirical Validation of NLF-EA

Chartered
Institute
for IT

The auditor has no financial interest in the outcome of EB-1A petitions and no affiliation with USCIS or
immigration adjudication. This review was conducted as an independent professional service under the
auspices of Mr. Ramachandran’s Fellowship with the British Computer Society.

Data Integrity:

All source data maintained with cryptographic hash verification. Full audit trail available for regulatory
inspection.

Signature:
Name: Renjith Ramachandran, FBCS, SMIEEE
Title: Fellow, British Computer Society (BCS)
Date: 12/31/2025
Place: 74 Cox ST Apt 11 Hudson, Massachusetts 01749, USA
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VIl. Recommendations for Peer Review

VII.A. Replication Studies

» Multi-Site Replication: Independent law firms applying NLF-EA to their client populations.
* Prospective Cohort: Quasi-randomized assignment to NLF-EA vs. conventional preparation.
e Longitudinal Follow-Up: 5-year outcomes including naturalization rates and career trajectory.

VII.B. Publication Strategy

Target Journals: Administrative Law Review; Journal of Personality and Social Psychology; PLOS ONE; Law
& Social Inquiry.

Preprint Servers: arXiv (quantitative methods); SSRN (legal studies); PsyArXiv (psychology).
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Appendices

Appendix A: Raw Data Summary Tables

[Redacted for Privacy — Available upon request for peer review purposes with appropriate data use agreement. Individual
petitioner identities are protected under attorney-client privilege.]

Appendix B: Statistical Reproduction Code (R)

library(Matchlt); library(survival); library(epitools)
mout <- matchit(NLF_EA ~ education + experience + occupation + filing_quarter,
data = petitions, nmethod = "nearest", ratio = 2, caliper = 0.2)

mat ched_data <- match. data(m out)

chi sq. test (tabl e(mat ched_dat a$NLF_EA, mat ched_dat a$appr oved))

oddsrati o. wal d(tabl e(mat ched_dat a$NLF_EA, mat ched_dat a$approved))

nmodel <- gl n(approved ~ NLF_EA + criteria_count + experience + education,
data = matched_data, famly = binomal)

sunmmar y( nodel )

surv_obj <- Surv(tinme = adjudication_days, event = adjudi cated)

fit <- survfit(surv_obj ~ NLF_EA, data = matched_data)

survdi ff(surv_obj ~ NLF_EA, data = matched_data)

library(pw)
pwr. 2p2n.test (h = ES. h(0.841, 0.587), nl = 69, n2 = 138,
sig.level = 0.05, alternative = "greater")

Appendix C: Institutional Review and Data Governance

This audit constitutes a retrospective analysis of de-identified administrative data. Formal IRB approval is not
required under 45 C.F.R. § 46.104(d)(4). All individual petitioner data have been de-identified under
HIPAA-analogous Safe Harbor standards. Complete dataset and methodology available for inspection upon
appropriate request.
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Professional Summary

Renjith Ramachandran is a Senior Solution Architect with over 18 years of experience driving software
architecture, cloud computing, and modern digital platforms. He has orchestrated large-scale digital
transformations for BJ's Wholesale Club, KeyBank, AT&T, and TracFone, architecting scalable
e-commerce, fintech, and enterprise systems. His technical leadership spans cloud platforms such as
AWS, microservices and APl development, and DevOps automation—delivering optimized scalability,
enhanced security, and significant cost efficiencies.

Renjith's achievements include the development of patented analytics-driven financial tools,
patent-pending e-commerce logistics and digital payments frameworks, and the modernization of digital
commerce across retail and banking sectors. He is a Fellow of the British Computer Society, Distinguished
Fellow of the Soft Computing Research Society, Fellow of IETE, and an IEEE Senior Member. His work has
earned him the Stevie Innovation Award for Technology Excellence, the Globee Last Mile Delivery
Solution Innovation Award, and the Titan Innovation Award in E-Commerce Technology. Renjith actively
contributes to technology research, publishes in industry journals, and presents at international
conferences. He is dedicated to mentoring and developing lead and senior-level engineers.

Professional Experience
Renjith Ramachandran has held key roles at BJ’s Wholesale Club, Cognizant Technology Solutions, IBM
and UST Global

Senior Solution Architect - BJs Wholesale Club (October 2018-present)

Roles and responsibilities included

e Design and deliver major projects for BJs Digital teams which involves multiple stacks from Ul to
backend

e Work with Storefront,Security and Fulfillment teams on the delivery of major epics

e Review designs of other solutions architects and lead developers and guide them following 5s
principles.

e Work with Cloud Ops team on the infra set up for different projects in AWS environment

e Work with DevOps team to create Build and Deploy pipelines for the new stacks

e Create POC in a sandbox environment and work with the Cloud team to mimic the same in other
environments.

e Work with the release team on the production deployment plan with minimum disruption to
online traffic. Use segmentation or Blue/Green deployment strategies to deploy and test the
feature before making it live for the users.


mailto:renjith_r02@yahoo.com
https://scholar.google.com/citations?user=WtDm4ogAAAAJ&hl=en

Work with Solutions Architects in expanding common artifacts used in digital framework used
across microservices

Build and enhance internal tools used by Business Operations Teams

Define standards for Microservices architecture and Ul frameworks

Major Project Contributions

E-commerce Engine Revamp: Architect and designed a new microservices-based e-commerce
engine to replace the legacy system. This resulted in a 1/5th reduction in cart load, add-to-cart,
and checkout time, a 1/5th reduction in licensing costs, and a 1/6th reduction in resourcing costs.
Performance testing showed the new engine to be faster than major retailers. (2024-2025)

Same Day Delivery Expansion: Designed and delivered Phase 1 and Phase 2 of Same Day
Delivery, using the patent pending Vendor Hub Service. This facilitated the integration of new
vendors (like Roadie,Doordash,Instacart), the delivery of heavy items, and expanded the service
area. The patent pending framework now processes over one million orders annually and
contributes to 25% of digital revenue. (2022-2023). The framework was later expanded for Heavy
,Bulk deliveries and delivery of age restricted products like alcohol.

Payment Gateway Migration: Led the migration of the payment gateway from VAP to RAFT,
enabling real-time payment processing. This prevented revenue loss and improved efficiency.
(2022-2023)

Co-brand Card Integration: Collaborated with IT to create and implement a migration strategy for
the co-brand card program to Capital One. Led the Digital integration by designing flows for
"Apply and Buy," account linking, and wallet migration, resulting in increased card adoption and
higher-tier membership upgrades. (2022-2023)

Segmentation Architecture: Designed and developed the patent pending Segmentation
Architecture/Feature Service to enable segmented releases of new features across multiple
channels. This tool has facilitated segmented releases for over 15 projects, improving release
reliability and minimizing customer impact. (2021-2022)

Buy Now Pay Later Implementations: Integrated a Buy Now Pay Later (BNPL) solution with
Citizens Bank, providing flexible payment options for customers (2021-2022) and PayPal Paylater
implementation in 2024

Unified Payment Processor -led the design, implementation, and strategic direction of BJ’s patent
pending Unified Payment Processor framework. This mission-critical platform integrates and
standardizes real-time payment processing across BJ’s digital ecosystem, including website,
mobile app, in-club digital, call center, and B2B platforms. It supports payment types like Credit
Card, EBT , Paypal , Pay Later, Debit Card. Framework processes more than $1B digital
transactions annually.

PCl Audit Leadership: Led PCl audits from 2021 to 2024, ensuring compliance with PCI DSS
standards. Prepared documentation, walked auditors through the digital payments architecture,
and provided evidence of compliance. (Recurring)

Scheduler : Led design and development of scheduling feature that allows customers to select a
convenient time for picking up their online orders at a physical store location, enhancing the Buy
Online, Pick Up In Club (BOPIC) experience. The scheduling feature is used for the last mile
delivery feature of SDD. An admin interface allows business operations and club managers to see



the live updates on the slots and configure slots for different clubs for different days based on the
labor availability.

e BlJs Digital Security: Implemented enhanced security across Digital and Club channels by the
implementation of MFA

e Digital Ops Portal:Designed and developed Digital Operations Tool for Digital Business
Operations. Portal manages business operations like BOPIC, SDD,Express Pay, Scheduler,
Inventory and SRE operations

o BJ’s Express Pay: Led the design and the development of products module for ExpressPay which
is a mobile-based, contactless checkout solution that allows members to scan, pay, and skip the
checkout lines while shopping in BJ’'s Wholesale Club stores. Designed to enhance customer
convenience and streamline in-club transactions, Express Pay provides a seamless, secure, and
efficient shopping experience by integrating with BJ’s existing digital payment ecosystem

e Item Eligibility and Safety Stock tools: Led the design and the development the Item Eligibility
and Safety Stock Configuration which establishes an integrated framework for optimizing product
availability across multiple fulfillment options—including Buy Online, Pick Up In Club (BOPIC),
Same-Day Delivery (SDD), Same-Day Home Delivery (STH)

® Mentoring & Knowledge Sharing: Mentor new joiners, conduct Lunch and Learn sessions, and
share technical expertise across the digital organization. (Recurring)

Manager/Architect Projects - Cognizant Technology Solutions (July 2015-October
2018,Cleveland,OH)

Renjith Ramachandran worked as Architect/Manager for Cognizant Technology Solutions and Client Key
Bank. He developed Digital applications using the latest open stack technologies like Angular2/4/5,
HTML, CSS3 and microservices framework like Spring Boot and Jersey APl. Worked with DevOps team to
set up application in Jenkins for build automations and deploy application in OpenShift environment
using XL Release and XL Deploy.

Roles and responsibilities included

Lead a team of Senior Developers across multiple stacks from Angular, Spring Boot and Data base
Work on the development and enhancements of Key’s intranet and extranet mobile and web
applications using Agile methodologies.

e Understand Key’s business and develop human centric digital tools (both web and mobile
applications) to enhance end user customer experience.

e Collaborate with Key’s System Architects to build the framework for the delivery of digital
projects.

e Develop coding best practices for Google’s Angular 5 and Java applications. Review best practices
with Key’s system architects and educate team members on the same.
Work with visual design team and Html developer to create Html mockups.
Design and develop Google’s Angular 5 applications using Type Script and Java Script. Microsoft
Visual Studio Code is used as the IDE.
Design and develop Spring Boot or Jersey REST API’s applications using Java.
Build an executable Java application using Apache Maven and deploy in Tomcat Server hosted in
OpenShift environment.



Work with the DevOps team to set up the Red Hat OpenShift environment and the Jenkins
environment.

Work with the load testing team to perform regression testing of the applications and find ways
to improve the performance of the application.

Build and deploy database objects in Relational Database- Oracle.

Major Project Contributions

KeyBank Digital Transformation: Played a key role in KeyBank’s digital transformation initiative,
migrating legacy systems to modern open-source technologies. Developed a decision-support
system ("Small Business Wellness Review") for personalized financial product recommendations,
which was patented. The tool was released across 1000 KeyBank locations and used by more than
40,000 Small Businesses. Renjith led the enhancements to online banking applications by
implementing features like lock unlock card, dispute workflows etc. Developed multiple internal
applications for business users (2017-2018)

TracFone Wireless E-commerce Solutions: Developed e-commerce storefronts for various brands
using Angular 4, integrating with WebSphere Commerce REST APIs. Implemented features like
product catalog view, compare view, and checkout flow. Also worked on projects like Simple
Mobile Amazon Integration, Costco Activation Project, and Loyalty Rewards Program. (2015-2017)
API Development & Optimization: Developed high-performance RESTful APls using Spring Boot
and microservices, improving system reliability and user experience.

UI/UX Enhancement: Revamped front-end interfaces using Angular, HTML, and CSS3, delivering
intuitive and responsive user experiences for banking and e-commerce platforms.

Cl/CD Implementation: Implemented automated CI/CD pipelines using Jenkins and OpenShift,
significantly reducing deployment time.

System Engineer, IBM India Pvt Ltd (March 2010-July 2012)India; NJ,US (July 2012-July
2015))

During Renjith’s tenure with IBM, he worked as a System Engineer for client AT&T. Primarily he worked as
a Java/J2EE/IBM WebSphere Portal developer/technical lead developing Java based Portlets and Web
Services. He worked on SQL and PLSQL also. He managed a team of 5.

Responsibilities also included

Develop WebSphere Portlets and Web Services using Java and IBM tools.

Set up Linux/Unix servers with the help of admins.

Work with admin on the installation of IBM Software’s

Manage application build process and build server

Data load and migration of data from one environment to another.

Project estimation and requirement analysis.

User acceptance testing and integration testing support.

Work with admins on the upgradation of IBM software like IBM WebSphere Application Server
and IBM WebSphere Portal Server to the latest version.

Mentor new joiners.



Major Project Contributions

o AT&T Ticketing Portal: Led the development and integration of the AT&T Ticketing Portal, a
WebSphere Portal-based application that consolidated tickets from multiple systems. Designed
and implemented key portlets (Worklist, IVR & Notification, Customer Message, Ticket Launch).
Developed tools using Spring MVC and AngularlS for web service traffic monitoring. Led the
migration of WebSphere Portal 6 to Portal 7. (2010-2015)

e Database & Middleware Enhancements: Migrated Oracle database to RAC environment,
implemented SQL-based interfaces using Oracle Golden Gate, and integrated Connect Direct
middleware.

o Technical Leadership & Mentoring: Managed onshore and offshore teams, provided technical
guidance, and conducted training sessions.

Senior Software Engineer, UST Global, India (November 2006-March 2010)

During Renijith’s tenure with UST Global, he worked as Java/J2EE/IBM WebSphere Portal Developer. As an
application developer, he worked on the following tools and technologies- Java, J2EE, JSP, JSF, Struts,
Oracle, Hibernate, Spring, WebSphere Portal, CSS, HTML, Java Script.

Major projects

e Mydana.com Portal Development: Developed portal applications for Dana, including
Mydana.com, an internal employee portal. Implemented JIRA process workflows for HR payroll,
integrated Oracle DB with Active Directory, and enhanced portal security with Challenge
Questions functionality. (2006-2010)

e Application Maintenance & Integration: Resolved stability issues in J2EE applications and used
IBM Web Application Integrator for theme migration and Ul/UX consistency.

o Requirement Analysis & Design: Gathered and analyzed business requirements, provided
technical feasibility analysis, and prepared design documents.

e Developed and maintained a credentialing system for Wellpoint's credentialing department,
managing healthcare provider information and facilitating service sales.

e Implemented core modules (My Account, View Provider Roster, Manage Roster) for
credentialing.anthem.com using WebSphere Portal.

e Enhanced system functionality, fixed bugs, and implemented new requirements to ensure system
stability and feature improvements.

Led production deployments and provided post-production support.
Mentored junior developers, conducted technical training sessions, and optimized project
execution.

Education

Masters in Computer Science - Franklin University, Columbus, Ohio
Bachelor of Technology Electronics and Communication Engineering— Cochin University of Science and
Technology, India



Skills

Programming/Scripting Languages: Java, Java Script, HTML, C, SQL, Type Script, XML

(Familiar)C++

Frameworks and tools: Spring Boot, Spring MVC, Jersey API, Angular, Ajax, Maven, SVN, Git, Rest
Services, SOAP Web Services, Bootstrap, Hibernate, JIRA, SOAP Ul, SOA, Microservices, Apache Kafka,
Kubernetes, Docker, Jenkins, XL Release and XL Deploy, AWS SQS

Cloud: AWS

Databases: Oracle DB, DB2, My SQL, DynamoDB,Cassandra

0/S: Windows, Unix, Linux

Development IDE’s: Eclipse, IBM Rational Application Developer, IBM Rational Software Architect, Visual
Studio Code,Intellij

Patents(pending):

1. Methods and Systems for Multi channel transaction processing(USPTO Application 19/324,918)

2. Methods and Systems for Delivery Vendor Coordination(USPTO Application 19/089,442)

3. Systems and methods for Feature Injection for a Distributed Architecture(USPTO Application
19/358,043)

Awards:

1. Titan Innovation Award in E-Commerce Technology
2. Stevie Innovation Award for Technology Excellence

3. Gold Globee Awards for Last Mile Delivery Solution Innovation

Memberships:

Fellow of British Computer Society(BCS)

Senior Member of Institute of Electrical and Electronics Engineers(IEEE)

Fellow Member of The Institution Of Electronics and Telecommunication Engineers(IETE)
Distinguished Fellow of Soft Computing Research Society(SCRS)



Certifications:
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7.

Sun Certified Java Programmer 1.5

Sun Certified Web Component Developer for the Java Platform, Enterprise Edition 5

Sun Certified Business Component Developer (SCBCD) for the Java Platform, Enterprise Edition 5
IBM Certified Solution Developer - IBM WebSphere Portal V6.1

IBM Certified Application Developer —IBM Websphere Portlet Factory 6.1.5

AWS Certified Solutions Architect -Associate

TOGAF 9 Certified from The Open Group.

Publications:
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Leveraging Security Observability to Strengthen Security of Digital Ecosystem Architecture Link
Building a Log Stack Trace Framework for Microservices Architecture a Simulation Study Link
Centralized Vulnerability Management and SDK Risk Assessment for Enhanced APP Security Link
Effective Exception Handling in Microservices Integration Link

Governance strategies for embedding responsible Al in Enterprise Digital Transformation link
A Practical Guide to Creating a Spring Modulith Project Link

Transforming Software Architecture Design With Intelligent Assistants-A Comparative Analysis
Link

Empowering Software Architects with Artificial Intelligence: Analyzing GitHub Copilot's Role in
Modern Architecture Design Link

Transforming Legacy Monolith Architecture: A Pragmatic Approach to Modulith Architecture
Adoption Link

10. Monolith vs Microservices vs Modulith: The Evolution of Software Architecture Link
11. Comparing Cassandra and DynamoDB: A Side-By-Side Guide Link

Journal , Book and Conference paper reviews : 22+

Google Scholar & Research Gate Profiles:

https://scholar.google.com/citations?user=WtDm4ogAAAAJ&hl=en

https://www.researchgate.net/profile/Renjith-Ramachandran-4?ev=prf overview



https://aircconline.com/csit/abstract/v14n20/csit142007.html
https://aircconline.com/csit/abstract/v14n19/csit141905.html
https://www.irjmets.com/paperdetail.php?paperId=c100e748fa545f9dbbf77284421b86ff&title=Centralized+Vulnerability+Management+and+SDK+Risk+Assessment+Framework+for+Enhanced+App+security.&authpr=Renjith+Ramachandran
https://dzone.com/articles/effective-exception-handling-in-microservices-integration
https://www.irjet.net/archives/V11/i12/IRJET-V11I1281.pdf
https://dzone.com/articles/creating-a-spring-modulith-project-practical-guide
https://ieeexplore.ieee.org/abstract/document/10971683/
https://ieeexplore.ieee.org/abstract/document/11009821
https://www.irjet.net/archives/V12/i3/IRJET-V12I374.pdf
https://hackernoon.com/monolith-vs-microservices-vs-modulith-the-evolution-of-software-architecture
https://dzone.com/articles/cassandra-vs-dynamodb-database-comparison
https://scholar.google.com/citations?user=WtDm4ogAAAAJ&hl=en
https://www.researchgate.net/profile/Renjith-Ramachandran-4?ev=prf_overview

Conferences:

1.

AP| World: Copilot Powered Modulith Design for Microservices
a. Took a Workshop on designing and developing a Modulith application using GitHub
Copilot.
5th International Conference on Advances in Software Engineering (ASOFT 2024)
a. Presented paper on the topic Building a Log Stack Trace Framework for Microservices
Architecture a Simulation Study
3rd International Conference on Software Engineering and Automation (SEAU 2024)
a. Presented paper on the topic Leveraging Security Observability to Strengthen Security of
Digital Ecosystem Architecture

NextGen Payments Forum
a. Expert Panel Discussion member on the topic The Future Scope and Regulations for Buy
Now Pay Later as a payment type at the NextGen Payments & Regtech Forum conference
APIDays: Spring Modulith Design for Microservices
a. Took a session on designing a Modulith application.
Software Architecture Online Summit 2025
a. Took a session on Transforming Software Architecture Design with Intelligent Assistants


https://csitcp.net/abstract/14/1419csit05
https://csitcp.net/abstract/14/1419csit05



