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formalized
model or definition

formalized
lemma or Ap-
pendix support

formalized
main result

Legend

Choice-system model
finite observed item/set inci-
dences and joint probabilities

IIA model
Luce ratio representa-
tion and IIA projection

Separated testing model
total variation, finite prod-
uct tests, minimax risk

Comparison-incidence model
bipartite graph, Eulerian balance

Cycle-decomposition model
orientations, mean
length, dispersion

Balanced perturbations
uniform null, signed alter-
natives, finite mixtures

Appendix Fact 5
convex hull of IIA is dense

Appendix Fact 7
entropy as mini-

mum cross entropy

Appendix Lemma 6
marginals determine
the IIA KL projection

Appendix Lemma 9
native bipartite short-cycle
packing and residual bounds

Lemma 2
separated orientations and
no-harder test reduction

Lemma 3
mixture chi-square bound

Lemma 4
cycle-orientation chi-
square exponent

Appendix Lemma 10
two-tier Eulerian decomposition,
mean and dispersion bounds

Theorem 1
minimax-risk, testing-radius, and
sample-complexity lower bounds

Corollary 1
global IIA-testing lower bound

Appendix Corollary 2
all-even-subsets loga-
rithmic cycle bounds

Chu et al. citation. The source cites Chu et al. for standalone Appendix Lemma 8. No theorem from that citation is assumed
or imported. The bipartite construction used by Appendix Lemma 10 and the corollaries is Appendix Lemma 9 and is proved
natively in Lean.


