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numbers description attribute deviation

1 Clump thickness 1-10 4.44 2.83

2 size Uniformity of cell 1-10 Ll 3 3.07

3 shape Uniformity of cell 1-10 Bl2.2 2.99

4 Marginal adhesion 1-10 2.83 2.86

5 cell size Single epithelial 1-10 2023 219

6 Bare nuclei 1-10 B4 3.64

7 Bland chromatin 1-10 345 2.45

8 Normal nucleoli 1-10 2.87 3.05

9 Mitoses 1-10 1.60 13
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Attribute description Attribute
numbers
1 Radius (mean of distances from center to points on the perimeter)
2 Texture (standard deviation of gray-scale values)
3 Perimeter
4 Area
b Smoothness (local variation in radius lengths)
6 Compactness (perimeter2 / area - 1.0)
7 Concavity (severity of concave portions of the contour
8 Concave points (number of concave portions of the contour)
9 Symmetry
10 Fractal dimension ("coastline approximation" - 1)
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Abstract

Background: Breast cancer is the most common cancer in women. An accurate and reliable
system for early diagnosis of benign or malignant tumors seems necessary. We can design
new methods using the results of FNA and data mining and machine learning techniques for
early diagnosis of breast cancer which able detection of breast cancer with high accuracy.
The aim of this study was to diagnosis of breast cancer using non-parametric kernel density
estimation.

Methods: In this study, 699 samples of benign and malignancy with 9 characteristics from
WBCD and 569 samples of benign and malignancy with 30 characteristics from WDBC were
used. Then, a model based on non-parametric kernel density estimation was proposed for
classification of WBCD and WDBC data.

Results: The results of non-parametric methods showed that Gaussian kernel method based
on Euclidean distance with accuracy #97.93 has the highest accuracy on WDBC data and
Gaussian kernel based on Euclidean distance and k-nearest neighbor methods with accuracy
7.98.17 has the highest accuracy compared with other methods on WBCD data for breast
cancer disease.

Conclusion: The result of this study showed that non-parametric kernel density estimation
based classification can be used for breast cancer diagnosis with high accuracy.

Keywords: Breast cancer, Non-parametric method, Kernel based density estimation,
Machine learning brush
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