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Algorithm: NPOD
Input: Dataset X
Output: A list of outlier _score

//preprocess
1. for x,e X do

2. for x,e X do
3. Calculate matrix D such that:
DIiLj] < dist(x,,x,)

end for
end for

for x, e X do

- construct a sorted distance list D(x;) such that, D(x,)(k) is
the distance between x, and it's k" nearest neighbor.

- construct a sorted index list /(x;) such that /(x,)(k) is the

index of k" nearest neighbor of x, .
8. end for
//post process
9. for x, e X do

10. outlier _score[x,] < -
11.  for reD(x,) do
12. r _neighbors <— N(x,,r)

13. r_neighbors _count < n(r _neighbors)
average _n_counts <—
14. _ . .
n(x,,r,r _neighbors,r _neighbors _count)
15. outlier _score[x,]+ = trapezoid
area with respect to each pairs of » ,
r_neighbors _count and average n__counts

16.  end for
17. end for
18. return list of outlier score

()

/[functionl N(x,,r)

{
19. flag =TRUE
20. Y-
21.  while (flag) do
22. if (D(x,)(»)<r) do
23. r _neighbors.add((x,)(y))
24, y++
25. else
26. flag = FALSE
27.  end while

return r_ neighbors

}

/[function2 n(r _neighbors)

{

28.  return r_neighbors .size()
}
//function3
n(x,,r,r _neighbors,r _neighbors _count)
{
29. sigma < -
30. for (ier_neighbors) do
31. sigma+=n(N(r _neighbors(i),\ /Y r))
32.  end for
33.  return sigma/r _neighbors _count
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