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Statistical modeling of paired comparison data

Lety € {0,1} be the result of a binary paired
comparison between two entities (i, )

~ [0 if jis preferred over i
Y= 1 if i is preferred over j

Bradley-Terry Model (a.k.a. logistic regression)

Assume each entity has a “merit”/“skill” parameter
0 — [91, ...,QN]T = RN

Then the outcome y is distributed according to:

, 1
y16;,0; ~ Bernoulli ( - e—(ﬁi—ﬁj))
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Simulated data model with regional match disparity and skill disparity

Simulated Matches y: Simulated Skill Parameters @ Microsoft TrueSkill Estimates
Stochastic Block Model E[O|y]
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Hierarchical Bayesian model of regional skill disparity

Regional Bradley-Terry (B-T)

Pyro Bradley-Terry Pyro Regional B-T
Each player i is assigned to a region
r(i) € {1,..., R}, their prior skill is Normal 30 /) /\\
with mean g, ;) and variance o’ i / \
for = U =
o ~ Cauchy™(1) 1 éﬂ\ \\
n ~ Cauchy*(1) o T ke
pln~ A0, n)

‘91' ‘ U, ~ N (/’tr(i) : 0) - Bradley-Terry | Regional B-T

y:|@ ~ Bernoulli( - ) Train ELBO 0.622 0.604

Test ELBO 0.67/3 0.651




Inference using regional model recalibrates rankings across states

VI Inferred Skill
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