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The online multiclass classification setting proceeds in rounds ¢ = 1,...,7T". In each =1 Gaptron 1s random
round ¢ SURROGATE LOSS - .
1 the environment picks an outcome y; € {1,... K} and reveals a feature vector a; = ( E1ly; # 9] — L((W3, ay), yt)) + Z (Wi, ), yr) — (U, xy), y4)
to the learner IF MARGIN POSTIVE PREDICT |, t=1 t=1
2 the learner issues a (randomized) prediction ¢ OTHERWISE PREDICT 2 , - controlled by OGD
» Full Information Setting: the environment reveals true outcome y, LERO-ONE LOSS < ng‘ (Z E [1[y: # §4] gHthth, ), y)||° —L(Wh, ), yt)>
 Bandit setting: the environment reveals loss 1]y; # §i] =1
4 the learner suffers E|1|y; # 7]
Goal: minimize the expected surrogate regret Ry
- _
Rr=E Ly # 9 — LU, ), yy
; [y # 9] (&@%y)_ .
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Standard first-order O(|U||VT) O((K)'3T2/%) O(dK) Gaptron Key Idea
Standard second-order  O(elVldK In(T))  O(K+/dT In(T)) O((dK)?)

Gaptron O(K||U|]?) O(KVT) O(dK)
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Standard Analysis GAPTROM: ADD RANDOMNESS
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