Fractal Dimension as a Feature Reduction Tool for Gene Expression Data
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INTRODUC

Box-Count & Fractal Dimension Reduction Algorithms for Gene Alcohol consumption dataset (GSE44456)
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linear or nonlinear correlation. e o 7- Output attribute a and remove it from the set of important Flgure 2. Random Forest Evaluations for four gene expression data sets .
n ttributes; R
attributes, A) Accuracy = (TN + TP)/(TN+TP+EN+FP), (B) Sensitivity = TP/(TP + EN),
Yy y

End e o .
(C) Specificity = TN/(TN + FP) , values for Full data (second column in each
OBJECTIVE AND HYPOTHESIS table) and FD reduced gene expression data (third and fourth columns in each
- - - — table). “mtry” represents the number of variables available for splitting at each
* The idea of fractal dimension can be utilized to solve Data tree node in each RF model.

dimension reduction problems associated with big data

(Traina et al. 2010) . The samples that were used for this database experiment were:
o GSE2990, Breast Cancer Gene Expression Data set that contains the details of micro array expression data for 230 DISCUSSION

. . . . . breast cancer patients and 2071 genes for each patient. - - - -
» The objective of this study is to use fractal dimension as a P ¢ P * We have explored the FD based dimension reduction technique for

dimensionality reduction tool using a combination of two o GSE44456, “Chronic high-level alcohol consumption effect on brain: post-mortem hippocampus” containing the gene expression data for the first time.
scalable algorithms: details of microarray expression data for 39 alcoholic patients and 28870 genes.
~ The Box Meth'Od ap'proac':h and ) o GSE50948, “NeOAdjuvant Herceptin (NOAH) trial: formalin-fixed, paraffin-embedded breast cancer biopsies™ : Thls take into account the correlation between the genes and hence
~ The Fractal Dimensionality Reduction containing the details of microarray expression data for 156 breast cancer patients and 54675 genes. will help to remove redundant genes.
algorithm.

o GSE4115, “Large airway epithelial cells from cigarette smokers with suspect lung cancer” containing the details of | {,

: ; . For the most part, this techniques resulted in a same or at least
microarray expression data for 192 lung cancer patients and 22219 genes.

* Evaluate the effectiveness of this approach as a slightly better improvement in accuracy, sensitivity and specificity
dimensionality reduction method for gene expression data values for gene expression data.

in conjunction with Random Forest Models. RESULTS

Breast cancer dataset (GSE2990

* This need to be further evaluated for different gene reduction values
(currently, we have tried only two different values).

» Compare its performances over Ridge Regression, LASSO
Regression and Elastic Net Regression (on going work,
results are yet to come).
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