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Abstract 

Microarray technology has become one of the elementary tools for researchers to study the genome of 

organisms. As the complexity and heterogeneity of cancer is being increasingly appreciated through 

genomic analysis, cancerous classification is an emerging important trend. Significant directed 

random walk is proposed as one of the cancerous classification approach which have higher 

sensitivity of risk gene prediction and higher accuracy of cancer classification. In this paper, the 

methodology and material used for the experiment are presented. Tuning parameter selection method 

and weight as parameter are applied in proposed approach. Gene expression dataset is used as the 

input datasets while pathway dataset is used to build a directed graph, as reference datasets, to 

complete the bias process in random walk approach. In addition, we demonstrate that our approach 

can improve sensitive predictions with higher accuracy and biological meaningful classification result. 

Comparison result takes place between significant directed random walk and directed random walk to 

show the improvement in term of sensitivity of prediction and accuracy of cancer classification. 

 

1. Introduction 

Early detection is one of the key elements in the reduction of mortality rate among disease carriers. 

The accurate determination type of cancer provides adequate early treatment and also to make sure 

that the treatment is efficient. For example, early malignant pleural mesothelioma is optimally treated 

by extrapleural pneumonectomy followed by radiochemotherapy, whereas metastatic lung cancer is 

cured by chemotherapy only [1]. Anticancer strategies are build based on tumor morphology 

(morphogenesis). 

As technology grows, many researchers executed various investigations on the gene expression 

patterns and studied the gene mutation [2, 3]. Microarray has been an experimental tool to extract 

functional information from the genome [4]. In recent years, many researchers used microarray to 

profile the gene expression patterns of abnormal and normal gene in cancer [5, 6]. These kinds of 

studies shed light on obtaining bio-markers for cancer classification. Cancer classification enable 

doctors to get some insights about gene expression patterns such as gene function and interaction 

between genes.  

Microarray has been adopted to profile gene expression datasets, and, applied in cancer classification. 

The success rate of cancer classification on the tools is largely dependent on data mining [7]. This is 

because, among gene expression datasets, only a part gives significant expression levels towards 

cancer. Therefore, a classification tools that can identify cancerous genes with high accuracy is 

needed. There are several types of cancer prediction and cancer classification approach [7,8].  

In recent years, the random walk algorithm has been used by several researchers [9,10,11,12,13] to 

enable a more efficient process of cancer classification. In 2011, Revathy studied the usage of random 

walk in the improvement of cancer classification accuracy [9]. Through a multi-directed graph, the 
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