WEEKLY PARTICIPATION 9

Suppose that you are trying to write a model that matches textual descriptions
to images: it takes as input a pair (Xim, Xtext) and outputs y = 1 if the image is
relevant to the textual description, and y = —1 if not.

We want a nice® kernel « for data of the form (Xim, Xtext ), S0 that we can use kernel
logistic regression to solve this problem.

Assume we know a nice kernel for image data, ki, corresponding to a Djy-
dimensional informative nonlinear feature map ¢;, for images, and that we know
a nice kernel for text data, Kiext, corresponding to a Diext-dimensional informative
nonlinear feature map ¢yt for textual data.

I claim that there are at least two natural choices for a nice kernel for the mixed
domain data:

(1) Hmixed((xima Xtext)a (yirrn ytext)) = "iim(xim7 yim) + Rtext (xtext7 ytext)

(2) Hmixed((Xim, Xtext)a (Yim,}’text)) = Him(Xim Yim) * Ktext (Xtexta Ytext)

Write feature maps for these two mixed domain kernels in terms of the image and
text feature maps, ¢im and @iext.

LNice’ means the kernel can be evaluated in time linear in the size of the input, as we saw
for the gaussian and polynomial kernels: even though the feature maps for these two kernels have
w(d) features, they can be computed in O(d) time, which is just the time it takes to read the data.
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