
Online Recalibration Problem
Each of 𝑡 ∈ {1, … , 𝑇} rounds:
• Nature selects context 𝑥! ∈ ℝ"

• Oracle predicts 𝑞! ∈ 0,1
• Algorithm 
• observes 𝑥!, 𝑞!
• predicts 𝑝! ∈ 0,1
• Nature reveals 𝑦! ∈ {0,1} 

Learning Objectives
• Low-regret with respect a fixed proper 

scoring rule:
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Setup

Challenges: 

• Calibration might require algorithm to deviate 
from oracle predictions

• Algorithm must achieve no-regret i.e deviations 
should only improve predictions

Our Work: We show an algorithm with a tunable 
linear tradeoff that achieves calibration error 
O 𝑇-.  and regret O 𝑇-.  for any 𝑥 ∈ #

/
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Reduction to Two Player Vector Payoff 
Game [Abernethy et al]
• Player 1 selects sample 𝑦! ∈ [0,1]
• Player 2 chooses  𝑤! ∈ Δ12#
• Payoff vector	𝑢(𝑤!, 𝑞!, 𝑦!)
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Goal: Is there a strategy for player 2 that 
guarantees that the average payoff vector 
converges to the set?
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Constructing a Halfspace Oracle
Given halfspace 𝜃 ∈ 𝐾, we must construct 𝑤! ∈
Δ12# such that 𝜃, 𝑢 𝑤!, 𝑞!, 𝑦! ≤ 𝜖 
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tunable tradeoff

Find index j where 𝐹!  is in 
the third quadrant or 
crosses from second to 
fourth quadrant

Halfspace Oracle


