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Abstract- The k-nearest neighbor's algorithm (KNN) is one of the most widely used and useful nonparametric
classification algorithms. The classification mechanism of this algorithm involves computing the distance
between new instances and the instances whole classes are known. When the dataset contains non-numerical
(ordinal and nominal) attributes, the performance of the algorithm can be significantly affected by how this
distance is measured. In this paper, we attempt to improve the performance of the KNN algorithm by presenting
a new solution for computing the distance of non-numerical traits. For this purpose, the Particle Swarm
Optimization (PSO) algorithm is used. The task of this algorithm is to determine the best value of the distance
between two states in a non-integer trait so that the accuracy of the KNN algorithm is increased. UCI University
Learning Repository Data is used to test this idea. The results obtained from the proposed algorithm are compared
with several other improved algorithms and show the useful improvement of this mechanism.
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Input:
Tr: the set of training object
Thew: the test object
L: the set of classes used to label the objects
LTr;: the label of training objects Tr;
Output: LTNew € L,the class label of Tyey
foreach object Tr; € Tr do
Compute d(Tpew, T1y), the distance between Ty, and Ttj;
End
Select KNN < Tr, the set(neighborhood) of K closest
training objectsw
LTnew = argmax Z I(l = class(LTrj))
Tr;EKNN

where I(.)is an indicator function that returns the value
1if its argument is true and 0 otherwise.
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. Randomly initialize positions and velocities all particles.
. Do:

Set Pbest and Gbest.

Calculate particle velocity according to equation(13)
Update particle position according to equation(14)
Evaluate objective function value (fintness value).

. While a satisfactory solution has been found
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