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Two-temperature logistic regression

/ Problem and Motivation \

e Convex losses are not generally robust to outliers

¢ Non-convex losses are more desirable, i.e. those that
do not grow indefinitely & thus ignore extreme outliers
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e Generalized log and exponential functions

Background

log, x = (2"t -1)

1-t
expy(z) = [1 + (1 - t) =]}/

o Tsallis divergence
e Two-temperature surrogate loss

1 -
¥ 2 [ 108, expy, (Wo Xn—Geu (W' x0))|
’ (tftx.,.vc.. | W)

e Loss is bounded when () < ¢, < |

De(pllq) = — f p(x)log, ;83 dx

Approach

o Distribution has a heavier tail when {, = |

e Loss is convex when {, = {, > 1 and quasi-convex
when 2 > I, . Also, f; = t, = 1 recovers logistic loss
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Properties
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e The normalization constant for probabilities can be
determined efficiently using an iterative algorithm

o Loss is Bayes-consistent, even in the non-convex
case

e The loss is not proper in general, but the correct
distribution can be recovered using a simple
transformation

e Quasi-convex loss is significantly more robust to noise

Results

Accuracy in the presence of instance noise

Classification accuracy with 10% label noise
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Runtime comparison
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