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Motivation

» Most methods are quadratic with number of points
» Conceptual links:
fast online learning - direct divergence optimization
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Cost function

Variation of the winner definition following Heskes:

¥(s) = ¥ where Y ho(dx (¥, %)))de (s, ) |
]

allows to define a cost function for the XOM:
Exom ~ [ ¥ 0 (s Y ho(dn (', ¥))de(s,y)p(s)ds
i j=1

0 denotes the Kronecker delta
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New XOM inspired cost function

Generalized Kullback Leibler (KL) divergence

Ecua(p 1) = [ |px)tog (527 )] = px) — a(o)
0 ple)qx) <1

Neighborhood functions h,(dy (x',x/)) and g, (ds (s, y))

. L i .
Exix ~ / Zé\IJGKL(S)’xi 2 [hé In (8;7) —hJ) ~|—g]7 p(s)ds
i j gt
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HEXOM Derive the online learning rule from aEKLX for a given
Kerstin Bunte sampling vector s:
!/ _!/ —Uagk (1—}13()
Yy gk
Lol e In case of Gaussian neighborhood function

gh=exp (5i)):

k ’7 dde(s,y") (i &
v: oyk (h” g7>

In case of t-distributed -

gh = (1+ds(s,y) /7))

vk node(s, ) ra 1

y =y = T (- gk ) m =
2 oyk ( v de(sy*)

Y (1+%52)

y =y -
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Influence of v in t-NEXOM
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Without structure hypothesis
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Summary

Neighbor Embedding XOM:
» conceptually links between

» fast sequential online learning
» direct divergence optimization

» competitive trade-off:
» high embedding quality
» low computational expense

» different distributions and learning rules
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