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3.2 Vertex Similarity Algorithm

Let us use the knowledge gained in the previous sections to write a simple vertex
similarity algorithm for finding friends’ similarity in terms of their common friends.
Figure 3.3 shows a simple social graph. Each vertex in the figure represents a person
and the edges represent friendship. We want to assign a weight to each edge, rep-
resenting the similarity between the persons it connects together. The weight of an
edge will be higher if the persons it connects, have more common friends. Thus the
weight an edge between two persons shows the similarity between the two persons.
We use Jaccard Index as the similarity measure which is used for finding similarity
between two sets. If A and B are two sets, Jaccard Index can be written as the size
of the intersection between A & B divided by the size of the union of A & B:

[ANB| |A N B|

JAUB| ~ |Al+ B —|ANB|

For instance, to calculate similarity between Peter and Jack, we can divide the number
of common friends between them with the total number of their friends:

J(A,B) =

|{Peter, Eva} N {Jack, Tom, Eva}|
|{Peter, Eva} U {Jack, Tom, Eva}|
[{Eva}| 1

- |{Peter, Jack, Tom, Eva}| - 4

Vertex similarity can be calculated in two supersteps:

Fig. 3.3 Social graph @ l
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Fig. 3.4 Vertex similarity: superstep 0

Fig. 3.5 Vertex similarity:
superstep 1

1. Superstep 0: In the first superstep, each person (vertex) sends the list of his/her
friends to each of his/her friends.

2. Superstep 1: Each person (vertex) receives the friends’s list of his/her friends and
calculates its Jaccard similarity with the corresponding friend (Figs. 3.4 and 3.5).
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