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1 Method

SVM modified objective function [2]:
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Our approach is summarized as:

e Reverse engineer the learned machine to extract important genes after
using the network information.

e Solve SVM problem for original and transformed data.



e Calculate w for both models.

e Compute for each pair of nodes, for each model:
Score(i, j) = ilHwil o g—maw(dc(i)1)

e Report pairs with highest scores for both trained models.

Figure 1: Blue: random gene, : Signal node being a member of a pathway
of signal nodes, : A lonely signal node

Fig. 1 shows an example of our random network. We select values of corespond-
ing genes for nodes as follows:

N(—pup,1) if n is in class 1

e Signal nodes (genes): f(n) = { N (1) s in class 2

e Random nodes (non-informative genes): f(n) = N(0,1)

2 Results

Figures 2, 3, and 4 present the effect of the relative location of signal (predic-
tive) nodes on the selected features. We present how a normal SVM would
select features and compare that to the selected features of NICK method. We
observe that although NICK performs better on the synthesized data in terms
of performance measures, but it uses non-predictive features as predictive path-
ways move deep into the network. We observe the same effect of having the
bias towards nodes that are not connected to the network on real data as well.
Figure 5 presents selected features and their degree on the corresponding used
graph.
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Figure 2: An easy example: here all signal pathways are on the border of the

network.
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Figure 3: A medium example: here some signal pathways are on the border of

the network.
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Figure 4: A hard example: here none of the signal pathways are on the border

of the network.



Original NICK

Node  Degree Node  Degree
85453 12 9917 0
6605 98 84279 0
56886 26 197370 0
10640 16 51143 0
8817 152 58475 0
56894 28 55585 0
9733 150 25949 0
57758 8 54892 0
7532 86 126695 0

51 172 57168 0
7566 16 10456 0
3267 56 148223 0
89953 4 9742 0
9713 126 253558 0
5193 32 342527 0
5365 70 10175 0
10874 132 83930 0
5982 172 57035 0
92140 20 145482 0
332 328 57465 0

(a) Discovered nodes (b) Discovered nodes
(no NICK) (NICK)

Figure 5: Comparison of selected nodes on van 't veer data [1] using NICK and
a normal SVM.



