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PROBLEM: ONLINE RANKING COMBINATION WITH PREQUENTIAL EVALUATION
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1o, Objective: find combination weights
2\ /< Idea: optimize the ranking evaluation function directly
Difficulty: function is not continous

ALGORITHMS EXPERIMENTS

e Lay a grid Q over the weight space and apply exponentially
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* Theoretical guarantee for finding optimum with error O(vT)

CCre : . 1 ONLINE PERIODIC
e Difficulty: 1QI is exponential in the number of base rankers

. . : _ _ SGD ExPA ExPAW
e Gradient approximation: . _ "t(0t+ctB:) —14(0 — c1Ay)
gti VAN e Optimize for MSE  Exponentially weighted fore- e Use probabilites of the expo-

o . . t .tz . e For positive item, target =1 caster on the base rankers nentially weighted forecaster

e Difficulty: hard to find appropriate perturbation step size e Generate negative samples as weights
with target =0

RESULTS
e Grad. of SPSA with fixed per-coordinate step sizes (RProp)

e Decrease step size if sign of gradient changes, increase other- ° ExpW finds global optimum for two base rankers, but it
wise (RProp) scales exponentially in the number of base rankers

e Difficulty: if the function is constant in one coordinate w.r.t. * RFDSA+ keeps up in case of more base rankers

current step size, the step size keeps decreasing and the opti-

C Performance of the ranking algos Performance of combination weights
mization process never escapes
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OUR SOLUTION: RFDSA+

e Finite differences instead of simultaneous perturbation (i.e. 3 Sowal N
. . Z Z
per-coordinate perturbation) e e N
e Escape constant sections by detecting them and increasing e Nl
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