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EDUCATION
• M.Sc. Statistics, University of Victoria (2018-2020). Thesis stream with Co-op. Final GPA 8.81 / 9.00. M.Sc. thesis

completed 31 Dec 2020. JJEM Graduate Award in Mathematics and Statistics.
• B.Sc. Mathematics, McGill University (Sep 2013-Feb 2018). Cumulative GPA 3.61 / 4.00; Major GPA 3.82 / 4.00.

Tomlinson Engagement Award for Mentoring.
RESEARCH AND PUBLICATIONS
• The Citation-Faithfulness Illusion: Measuring Whether Grounded Answers Preserve Source Disagreement -

GroundLM @ EMNLP 2026 · Workshop on Grounding Language Models: Learning Faithfully and Efficiently - 2026.
Workshop paper (accepted; decision 4 Sep 2026; archival long paper). Measures whether grounded, citation-carrying
answers preserve disagreement present in their sources, and shows that citation faithfulness scored per claim can
pass while the answer collapses a contested question to one side.

• A Safety-Engineered Consumer Mental-Health Assistant: A Deployment Case Report on Retrieval-First
Grounding, Release Gates, and the Non-Clinical Boundary - NLP4PI @ EMNLP 2026 · Workshop on NLP for
Positive Impact - 2026. Workshop paper (accepted; decision 23 Aug 2026; archival short paper). Deployment case
report on a consumer mental-health assistant: retrieval-first grounding, release gates that fail closed on unsupported
outputs, and the design of a non-clinical boundary, with the measured unsupported-output rates reported under the
instrument that produced them.

• Evidence-Carrying Claims: Fail-Closed Verification Gates for Language-Model-Assisted Research as Knowledge
Base Construction - AKBC @ EMNLP 2026 · Workshop on Automated Knowledge Base Construction - 2026.
Workshop paper (accepted; decision 31 Aug 2026). Proposes the claim ledger: a knowledge base whose entries bind
each language-model-assisted claim, at generation time, to a verification artifact, with fail-closed gates that refuse
unverified entries.

• Marginal Coverage Hides a Reduced-Ejection-Fraction Reliability Gap: Severity-Conditional Conformal Intervals
on Public Echocardiography - FAIMI-BRIDGE-EPIMI @ MICCAI 2026 · Fairness, Bias and Reliability in Medical
Imaging - 2026. Workshop paper (accepted, poster; camera-ready published 17 Aug 2026). On the public
EchoNet-Dynamic cohort, a split-conformal ejection-fraction interval meets its 90 percent marginal target while
under-covering the reduced-EF severity band a screen exists to catch; severity-conditional intervals close the gap.

• One Word, Five Constructs: A Desk Audit of How Persuasion Evaluations Measure Effectiveness - VisPer @ ECCV
2026 · Workshop on Visual Persuasion - 2026. Workshop paper (accepted, archival proceedings; decision 10 Aug
2026). A desk audit of 17 evaluation resources for persuasive images, memes, ads, and arguments from 2016 to 2026,
coding what each effectiveness number operationalizes, whether uncertainty is reported, and whether a model judge
is used.

• AMachine-Checked Anytime-Valid Confidence Sequence by the Method of Mixtures - COPA 2026 · 15th
Symposium on Conformal and Probabilistic Prediction with Applications, Gothenburg · PMLR Volume 329 - 2026.
Conference paper (accepted, poster; PMLR proceedings). A Lean 4 machine-checked anytime-valid confidence
sequence built by the method of mixtures. The headline theorem mixture_confidence_sequence_uniformPrior is
discharged with no sorry and no admit, axioms restricted to propext, Classical.choice and Quot.sound, and no free
measurability or integrability hypotheses.

• The Provider-Coverage Gap in Conformal ISUP Grading Depends on Grader Quality - CaPTion @ MICCAI 2026 ·
4th Workshop on Cancer Prevention, Detection and Intervention - 2026. Workshop paper (accepted, poster).
https://openreview.net/forum?id=RxBdYKZ7qv. Split-conformal prediction on real PANDA prostate slides across
two providers with different scanners and grading protocols. Under a weak grader the marginal split spreads
coverage unevenly (Radboud 86.6%, Karolinska 93.1% against a 90% target) and a provider-conditional Mondrian
split restores it; under a stronger grader the gap nearly dissolves. The gap is a function of grader quality rather than a
fixed property of the cohort.

• Measurement-Channel Mismatch in Production LLM Pipelines - The Fourth UK AI Conference 2026, Nottingham -
2026. Conference paper (accepted, poster). https://openreview.net/forum?id=Ryup99zOKE. An equivalence-testing
audit of where a production LLM pipeline’s measurement channel changes the conclusion drawn from it, and where
it provably does not.
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• Disagreement-Preserving Evaluation for Art Attribution - VISART VIII @ ECCV 2026 · Vision for Art and Culture,
Uses and Reflection track - 2026. Workshop extended abstract (accepted; non-archival, not in proceedings). Applies
disagreement-preserving evaluation to zero-shot art attribution, using movement membership as a coarse proxy for
expert disagreement over 440 paintings by 11 Western artists under OpenCLIP ViT-B/32.

• Pre-Deployment Stress Testing of Source-Grounded Conversational AI in Non-Imaging Mental-Health Contexts:
A 100-Query, 20-Risk-Category Methodology with Grounded-Refusal Contracts - AMAI @ MICCAI 2026 · 5th
Workshop on Applications of Medical AI, Strasbourg - 2026. Workshop paper (accepted, full paper — poster).
https://openreview.net/forum?id=3XrBokrpUM. Pre-deployment stress-testing protocol for a source-grounded
mental-health assistant: a fixed 100-query split across 20 risk categories, a grounded-refusal contract, and a four-axis
judge scoring completeness, grounding, correctness and safety compliance.

• When the Generator Grades Itself: A Self-Judge Under-Flags Unsupported Outputs at Matched Scale in LLM
Social Simulation - Social Sim @ COLM 2026 · 2nd Workshop on Social Simulation, San Francisco - 2026. Workshop
paper (accepted, poster). On 107 frozen generated responses under one support-in-context rubric, a same-family
self-judge flags 6 unsupported outputs where a matched-scale judge from a different provider family flags 57, with
disagreement entirely one-directional.

• Memory-Bench at Short Context: Only Persistent Memory Beats Softmax Attention at 2048 Tokens - CBW @
COLM 2026 · Workshop on Context Beyond the Window, San Francisco - 2026. Workshop paper (accepted, poster).
Controlled benchmark of memory mechanisms in efficient-attention transformers at short context: at 2048 tokens
only an explicit persistent-memory mechanism beats softmax attention.

• Hocking, M. D.; MacAdams, J. C.; Allison, M. J.; Bergman, L. C.; Sneiderman, R.; et al.. Establishing the Signal
Above the Noise: Accounting for an Environmental Background in the Detection and Quantification of Salmonid
Environmental DNA - Fishes 7(5), 266 (MDPI, gold open access) - 2022. Peer-reviewed journal article.
https://doi.org/10.3390/fishes7050266. Co-authored study separating true salmonid environmental-DNA signal
from environmental background in field detection and quantification.

• Channel-Stability Auditing for AI-Mediated Integrity Measurement: A Pre-Registered Equivalence Study on
ToxicChat - KDD 2026 · 6th Workshop on Integrity in Social Networks and Media, Jeju, Korea - 2026. Workshop paper
(accepted, oral). https://openreview.net/forum?id=BSP5yVgTDQ. Pre-registered audit of channel stability for
LLM-as-judge integrity evaluation. N=150 balanced ToxicChat sample; two judges (GPT-4o-mini, Claude Haiku 4.5)
across three to four measurement channels. Channel-to-judge variance ratio 1.4x; 3 of 6 within-judge contrasts cross a
0.03-Brier minimum-effect bar after Holm-Bonferroni. Within-model channel swaps moved Brier as much as
replacing the judge with a deployed moderation API. Audit cost USD 0.16; pre-registration commit 96e6fc4.

• Consensus Is Not Enough: Disagreement-Preserving Evaluation for Cultural AI - ICML 2026 Culture × AI
Workshop (DoingAIDifferently), Seoul, South Korea - 2026. Workshop paper (accepted, poster). Submission #25.
Introduces Disagreement-Preserving Evaluation (DP-EVAL): a framework for auditing whether cultural-AI systems
preserve meaningful disagreement in user-facing responses. Five-dimensional rubric covering Visibility, Tradeoffs,
Calibration, Boundaries, and Actionability. Single-rater pilot study: DP-style responses raised the composite by +1.73
(Wilcoxon p = 0.004 over 9 paired prompt-by-model cells).

• When Top-k Truncation Is Not the Bottleneck - ICML 2026 Hypothesis Testing Workshop (testing.ml) - 2026.
Workshop paper (accepted, poster). First of three venues on this question, establishing the statistical frame.
Equivalence-testing analysis of where top-k truncation does and does not change LLM token-probability calibration
across the API stack. Applies two one-sided tests (TOST) and BCa bootstrap confidence intervals over provider,
model, and quantization conditions, built on the logprobe measurement toolkit.

• When Truncation Is Not the Bottleneck: An Equivalence-Testing Audit of API Logprob Calibration in Forced
Multiple-Choice QA - UAI 2026 Second Workshop on Safe AI, Amsterdam - 2026. Workshop paper (accepted
2026-07-02; workshop Aug 21, 2026). Submission #29. Second of three venues, and the fullest treatment: a
forced-MCQA audit combining an analytical invariance argument with TOST at a pre-specified margin (Delta ECE =
0.02) shows top-k truncation contributes nothing measurable under verified answer-token visibility, while
model-by-provider heterogeneity (9x ECE spread), confidence-aggregator choice (|Delta ECE| 0.15-0.29), and
calibration-repair transfer dominate.

• Truncation Is Not the Bottleneck: Reliable Calibration Conclusions from Truncated API Log-Probabilities -
Sci-FM 2026 · Workshop on Scientific Foundation Models, UChicago - 2026. Workshop paper (accepted, poster).
Third of three venues on the same question, and the practitioner-facing one: the conditions under which truncated
API log-probabilities still support a reliable calibration conclusion, and where they do not.
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• From Agents to Axioms: Verifier-Gated Lean Formalization for Statistical Learning Theory - ICML 2026 AI4Math
Workshop (3rd Workshop on AI for Math), Seoul, South Korea - 2026. Workshop paper (accepted, poster).
Submission #51. A verifier-gated acceptance workflow for agent-assisted Lean 4 formalization: machine-written
proof edits are treated as untrusted proposals, admitted only through Lean build, proof-hygiene gates, and a blocking
canonical-axiom audit. Demonstrated on FormalSLT, a 45-module, 20,080-line Lean 4 statistical-learning-theory
library with 107 showcase theorems audited to {propext, Classical.choice, Quot.sound}.

• Silent Inconsistencies: A Kernel-Verified Audit of LLM Logical Consistency - IJCAI-ECAI 2026 LogiSymb
Workshop - 2026. Workshop paper (accepted, poster). Submission #7. A kernel-verified audit of large language
model logical consistency that measures a silent-error rate: cases where a model asserts a claim and its negation
without surfacing the contradiction.

• Aggregate Recall Is Not Per-Slice Reliability: A Distribution-Free Coverage Contract for Embedding Retrieval -
VecDB @ VLDB 2026 - 2026. Workshop paper (accepted 2026-07-10). Submission #24. A distribution-free reliability
contract for nearest-neighbor retrieval: split conformal prediction (regularized adaptive prediction sets) at 90% target
coverage, layered on nearest-prototype retrieval over frozen DINOv2-small embeddings on a 100-class Tsinghua Dogs
slice. The aggregate reading is favorable (0.967 empirical coverage, 66.4% shortlist-size cut versus a no-penalty rule at
matched coverage), but the per-slice reading is the point: the worst class still sits at 0.80 coverage, and top-1 retrieval
leaves one class at 0.15. The contribution is the reliability contract and its per-slice failure surface, not a new retrieval
index or conformal method.

• A Controlled Benchmark for Memory Mechanisms in Efficient-Attention Transformers - Fast Machine Learning
for Science Conference 2026 - 2026. Poster (accepted; abstract #93). Holds the backbone, data, optimizer, and token
budget fixed across four memory mechanisms (persistent memory, recurrent memory, test-time training, gated
DeltaNet) on a 286M-parameter GPT, scored with a position-resolved positional context deficit map rather than a
single aggregate perplexity number. Across 42 training runs, only persistent memory tokens improve over the
local-attention baseline (-1.79 milli-BPB, paired p ~ 0.012, large Cohen’s d); the other three mechanisms hurt under a
fixed budget. Released as an architecture-agnostic, plug-and-play benchmark harness.

• Measurement-Channel Mismatch in LLM Safety Pipelines: An Equivalence-Testing Audit - KDD 2026 · SeT-LLM
Workshop (Secure and Trustworthy LLMs), Jeju, Korea - 2026. Workshop paper (accepted, poster). Submission #21.
Shows that the confidence an LLM safety pipeline gates on is interface-dependent, with calibration error spanning a
ninefold range across API stages. Proves top-k logprob truncation is information-lossless on the answer field for
forced m-choice answering (answer-field KL exactly zero; TOST |Delta ECE| <= 6e-5 against a ~99K-token reference),
then localizes the stages that do move calibration (model, provider, quantization, multi-token aggregator). The
contribution is an audit protocol, not an adversary.

• Lean-Typed DisCoCat Pregroup Reduction Certificates with Externally-Attributed Semantics: A Worked Example
with Cup Contraction - QNLPAI 2026 (Quantum AI and NLP), IU Indianapolis, August 14-16 2026 - 2026.
Conference paper (accepted, ORAL; Springer CCIS proceedings). Submission #3. A proof-of-concept Lean 4 typing
certificate for one fixed DisCoCat pregroup reduction (the canonical ’Alice loves Bob’ cup contraction). Lean
machine-checks two things: that the well-typed target term elaborates while two malformed cup routings fail to, and
one toy additive-annotation inequality (4 before, 1 after). Semantic preservation and the ZX gate-count drop are
externally attributed, not Lean-verified. A verification-gate architecture on a single worked example, not a general
system.

OPEN-SOURCE CONTRIBUTIONS
• OpenAI parameter-golf - merged PR #1412 at 1.08354 BPB; the SP8192_HessianSDClip_ProgressiveRecurrence entry

is included in the official 10min/16MB track history.
• EleutherAI lm-evaluation-harness - merged PR #3691, a GPQA preprocessing regex fix removing bracket-stripping

that corrupted chemical nomenclature, physics notation, and math expressions across 12 files; verified 12 corrupted
answers in Diamond, 18 in Main, 22 in Extended, closing issue #2907.

• PrimeNumberTheoremAnd (Tao and Kontorovich) - 41 merged Lean 4 PRs (May-August 2026), spanning the
BKLNW table-bound chapter (Table 10 verification, Büthe bounds, thm_15 assembly), the Kadiri zero-free-region
chapter (Hadamard factorization, log-derivative functional equation, equation (12)/(13) foundations),
Laplace-inversion and sinc-kernel lemmas, digamma series, and an unconditional Backlund zero-counting bound;
every PR CI-checked against the live upstream.

• Stanford Centaur PyPantograph - merged PR #174 fixing MCTS search-state advancement, where tactics were applied
to the root goal instead of the selected search node, plus a dead test-assertion finding; merged by maintainer
lenianiva on 2026-06-01.



• physlib (Lean 4 physics library) - merged contributions spanning the QuantumMechanics, StandardModel,
LorentzGroup, Relativity, and SpaceAndTime APIs, including Levi-Civita tensor and epsilon-epsilon contraction
identities, a closed-embedding realization of the Lorentz group, and SpaceTime manifold-derivative API, together
with the API-map migration in issue #1414 and its format linter, authoring guide and index generator (representative
merges #1190, #1241, #1274, #1337, #1487).

• emilyriehl/infinity-cosmos - merged PR #179 adding the Brown factorization construction for isofibrations to Emily
Riehl’s Lean 4 formalization of infinity-cosmoi and infinity-categories.

• FormalSLT v0.1 - public, machine-checked Lean 4 and Mathlib statistical learning theory library at
github.com/Robby955/FormalSLT (MIT). 0 sorry, 0 admit, axioms restricted to propext, Classical.choice, and
Quot.sound. The theorem spine runs from finite-sample ERM through Rademacher, VC, sub-Gaussian chaining,
stability, and finite PAC-Bayes, and now carries a sharp two-sided McDiarmid bounded-differences inequality on a
reusable Bennett and Bernstein MGF module. Targeting CPP 2027.

• lean-agent-rs - public, reproducible evaluation of AI proof-filling in Lean 4 (github.com/Robby955/lean-agent-rs).
Mines missing proofs, runs a pluggable model, then replays and scores under explicit anti-cheat guards:
statement-unchanged, axiom-whitelist, and reverse-dependency checks, so a model cannot pass by weakening the
theorem it was asked to prove.

• anytime-valid-mixture-cs - public statement, axiom audit, and one-command reproduction script for the
machine-checked anytime-valid confidence sequence accepted at COPA 2026 (PMLR Volume 329).

• PAC-Bayes certificate compiler - a generator that turns a trained model’s concrete finite statistics (data law, hypothesis
prior, bounded loss, sample size, target confidence) into a self-contained Lean module that machine-checks a
PAC-Bayes generalization guarantee for those numbers, by instantiating the verified finite Catoni-style bound from
FormalSLT. Scope: finite hypothesis class, bounded loss in [0,1], rational inputs (proof-of-concept verified).

• formal-martingales - public Lean 4 library at github.com/Robby955/formal-martingales (Apache 2.0). An
axiom-clean formalization of Ville’s inequality for nonnegative supermartingales.

• memory-bench - public controlled benchmark (v0.1.0) of four memory mechanisms (Persistent Memory, RMT,
TTT-Linear, Gated DeltaNet) inside a 12-layer 286M-parameter nanochat GPT under identical data and optimizer.
Persistent Memory is the only mechanism with a statistically significant gain at 2048 context (-0.0017 BPB, p = 0.012,
Cohen’s d = -2.72).

• newton-muon-ddp - public study testing the Newton-Muon optimizer on a parameter-golf budget (8xH100 DDP,
27M-parameter GPT). An honest negative result: full Newton-Muon is 0.007 BPB worse than baseline Muon, traced
to torch.compile integration overhead rather than the algorithm, with per-layer condition-number diagnostics and a
multi-seed protocol.

• logprobe - public Rust CLI and library (cargo install logprobe). Strict bits-per-byte computation and diagnostics for
normalization errors, raw-logit mistakes, and entropy bias across OpenAI, vLLM, Together, and JSONL logprob
formats. Companion crate cargo-build-rx is published on crates.io.

• partition-function-inflation - public repository for the partition-function normalization line of work connected to the
parameter-golf and BayesGPT compression research.

PRODUCTION PRODUCTS
• Prophet Hacks 2026 - calibrated forecasting agent submitted to the Prophet Arena hackathon. Live at

agent.forecastingpath.com/predict with the multi_outcome_retrieval variant (LLM ensemble plus Brave retrieval
plus Kalshi market floor). Brier 0.0379 on the 26-event sample-resolved backtest. Logit-pool blending,
disagreement-driven abstention, empirical-Bayes borrowed-strength shrinkage, and a Kalshi-longshot guard.
Walkthrough at youtu.be/1ON-WAurV_0.

• TheoremPath.com and TheoremPath iOS - mathematical-statistics and ML reference platform. Next.js, KaTeX, Lean 4
integration through FormalSLT, real-time SSE queue updates, BKT mastery tracking, FSRS spaced repetition,
transparent recommender reason codes, and an iOS companion app.

• ConfigPulse - iOS Configuration Profile compliance platform. Live on the App Store. DNS-over-HTTPS filtering,
signed .mobileconfig profiles, and gambling-site blocking on iOS non-MDM.

• MoodSpan.org - clinical psychiatry and psychology reference platform. Approximately 793 articles, hybrid retrieval, a
groundedness gate, and semantic-entropy hallucination detection.

• Smart-Trends.io - news intelligence pipeline. Approximately 500,000 articles, 36 Airflow DAGs, embedding search,
and automated daily reports.

• SmartBreeds and SmartBookshelf.io - computer-vision and multimodal identification apps using YOLO, Swin
classifiers, OCR, FastAPI serving, and GPU inference.



• ComputationPath.com and related Path properties - interactive reference pages and labs across statistics, probability,
computation, linguistics, and actuarial topics.

EMPLOYMENT
• Mathematical Statistician, Statistics Canada (Aug 2021-Present). Work in quality assurance, reproducible analytical

tooling, and statistical software in R and Python.
• Freelance Data Consultant (Dec 2020-Aug 2021). Vaccination analytics for Valid Research UK; population-ecology

statistical analyses for the Wildlife Conservation Society of Canada.
• Data Consultant, WHO Regional Office for Europe, Copenhagen / Remote (Oct 2020-Jul 2021). Behavioral Insights

team. Vaccination hesitancy and antibiotic uptake analyses across multiple member states.
• Data Scientist (Co-op), BC Public Service, Ministry of Transportation and Infrastructure, Victoria (May 2020-Jan

2021). Trip-level analysis of tens of millions of records; PowerBI dashboards; recurring analytics in R.
• Data Analyst, University of Victoria (Sep 2018-Aug 2020). Environmental DNA / qPCR collaboration with EcoFish

Research Ltd.; statistical analysis in R.
SERVICE & VOLUNTEER
• Peer review (volunteer service): Workshop Reviewer, NeurIPS 2026 workshops: AI4GOOD, Managing Agents that

Manage Agents (Meta-Agents), VLM4RWD, and InterpScience. Workshop Reviewer, COLM 2026 Re-Data workshop:
three official reviews, July 2026. Workshop Reviewer, ICML 2026 workshops: AI4GOOD, Pluralistic Alignment, and
AI4Math.

• Open-source and public-library service: More than sixty merged pull requests across six research-grade
organizations (OpenAI parameter-golf, EleutherAI lm-evaluation-harness, the Tao and Kontorovich
PrimeNumberTheoremAnd project, the physlib physics library, Emily Riehl’s infinity-cosmos, and Stanford Centaur
PyPantograph), plus the public Lean libraries FormalSLT (MIT) and formal-martingales (Apache-2.0), contributed as
unpaid work to public research infrastructure (detailed under Open-Source Contributions above).

• Community: Research Assistant, University of Manitoba, Department of Biomedical Engineering, with Dr. Zahra
Moussavi (Jun 2012-Aug 2015). Across several summers, independently administered several dozen Montreal
Cognitive Assessment (MoCA) examinations to Alzheimer’s-study participants and supported virtual-reality
protocol research.

PROFESSIONAL CREDENTIALS
• Society of Actuaries exams P, FM, IFM, FAM, PA, and SRM - all first-attempt passes.
• Selected certificates: Google TensorFlow Developer Certificate (2021); Deep Learning Specialization (2020); Machine

Learning Specialization (Stanford, 2020); How Google Does Machine Learning (Google Cloud, 2020);
Natural Language Processing in TensorFlow (2020); Build Basic Generative Adversarial Networks (GANs) (2020);
Developing Data Products (Johns Hopkins, 2019).

SKILLS
• Languages: Python, R, TypeScript, Swift, Lean 4, SQL.
• ML stack: PyTorch, FastAPI, Docker, GCP, OpenAI API, Anthropic API, vLLM, Hugging Face transformers, YOLO,

Swin.
• Statistical inference: equivalence testing, Bayesian methods, MLE / MAP, bootstrap, MCMC, GLM, PAC-Bayes,

hierarchical modeling, imputation, and variance estimation.
• Formal methods and infrastructure: Lean 4, Mathlib4, axiom audits, Vercel, Cloudflare, Postgres / Neon / pgvector,

Airflow, GitHub Actions, Clerk, Sentry.
• Current research interests: controlled machine-learning experiments, evaluation reliability, sequential statistical

methods, and formal verification of statistical learning theory.
LANGUAGES, AWARDS, AND INTERESTS
• Languages: English native; French limited working proficiency.
• Awards: JJEM Graduate Award in Mathematics and Statistics, University of Victoria; Tomlinson Engagement Award

for Mentoring, McGill University.
• Interests: saxophone, music, and French-language study.
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