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Abstract: We analyze breast cancer data available from Wisconsin site with the aim of predicting the 

recurrence and non-recurrence of events. It involves loading the data into the tool, setting the class label and 

applying different techniques to predict which has a better accuracy. The discovery of knowledge from medical 

data is important to make medical diagnosis more effective. The aim of data mining is to extract knowledge from 

the information stored in dataset and generate clear and understandable description of patterns. Data mining is 

the process of discovering correlations, patterns, trends or relationships by searching through a large amount 

of data stored in data warehouse, repositories and corporate databases.  
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I.INTRODUCTION 

Breast cancer [1] is one of the deadliest diseases that occur in both men and women. About 85% of 

cancer occurs in woman who have no family history of breast cancer. According to American Cancer Society, 

breast cancer accounts for 29% of newly diagnosed cancers. Men can also get breast cancer and about 2,150 are 

diagnosed annually or about 1 in 1000 men. They occur when cells divide and grow without their normal 

control. 

The data used in this study is provided by the University Medical Centre, Institute of Oncology, 

Ljubljana, Yugoslavia. The prediction of certain diseases is possible by extracting the knowledge from the data 

related to breast cancer. The dataset consists of 256 samples and 10 attributes.  

Related Work: 

There are many related works with respect to the prediction of breast cancer. Also, there are many 

related works in the field of data mining and predictions.  

 Abdelghani Bellaachia et al [3] predicted the breast cancer survivability using data mining techniques. 

They used three techniques i.e. Naïve Bayes, artificial neural net and C4.5. They used a pre classification 

technique which mainly consists of three variables i.e. Survival Time recode (STR), Vital status recode (VSR) 

and cause of death (COD). The tool used  

to run the algorithm is WEKA and they found that C4.5 had the highest accuracy with 81.3% by using the pre 

classification techniques. 

 K.Rajesh et al [4] used classification techniques like C4.5 to classify patients into either “carcinoma in 

situ” or “malignant potential” group. They used the SEER breast cancer dataset and they divided the records 

into testing and training set. Total records were 1183 and for the testing phase, a random set of 500 records were 

selected. When compared to all the classification techniques, C4.5 had least error rate i.e. 0.0599. In the testing 

phase, the confusion matrix was generated, 92 records of 1183 were classified ambiguously. 64 of “Malignant 

potential” cases were classified as “Carcinoma in situ”9false negative) and 28 of “Carcinoma cases were 

classified as malignant (false positive). 

 Vikas Chaurasia et al [5] presented a diagnosis system for detecting breast cancer. They used three data 

mining techniques i.e. Rep tree, RBF network Simple Logistic. Among them, simple logistic gave the highest 

accuracy with 74.5%. In the testing phase, 10-fold cross validation method was applied to the dataset provided 

by the University Medical Center, Institute of Oncology, Ljubljana, Yugoslavia. It had 10 attributes and 286 

rows. The algorithms were run in WEKA tool and confusion matrix was obtained.  

Qi Fan et al [6] used SEER public data 2005. A pre classification method was applied and several 

algorithms were tested for efficiency. Five data mining techniques are applied i.e. artificial neural network with 

BP algorithm, and four decision tree algorithms that are C5.0, CHAID, C&RT and QUEST. Here, C5.0 has the 

best performance of accuracy. 

II.NEED OF THE STUDY 
Breast cancer being the most common malignant tumor for women, the study helps in the prediction of 

cancer. It has also become an extremely urgent work to diagnose and treat the cancer. It helps in building a 

model of breast cancer by using data mining techniques. The results of experiments show the accuracy of the 

diagnostic model and improves a lot by using feature selection method. It helped in understanding what type of 

attributes gives better accuracy and how the preprocessing techniques are applied for the huge dada sets.  

III.METHODOLOGY 

The methodology used in the research is done in a sequential manner. It’s a step by step procedure 

where the next step is performed only after the completion of the previous step. This kind of approach makes it 

easy to understand. It is simple to implement and the chances of going wrong are less. 



Sindu A M et al., International Journal of Research in Engineering, IT and Social Sciences, ISSN 2250-0588, 

Impact Factor: 6.452, Volume 07 Issue 3, March 2017, Page 21-28 
 

http://indusedu.org Page 22 

 

 

Fig. 1 gives of the flow of the methodology used in the research. It has several steps that is followed one 

after the other. 

 
Step 1: Wisconsin data- It is the first step in the research methodology. It involves collecting the data from UCI 

repository. The data downloaded is raw data which needs to be converted to a proper format to perform the 

analysis.  

Step 2:  Load the data- For the tool to perform the operations, the data should be in csv or arff format. It is then 

directly loaded into WEKA.   

Step 3: Record the statistics- Once the data is loaded into WEKA, few statistic results are recorded which is 

given by WEKA itself. For a numeric attribute, average, minimum and maximum is given on the top of the 

attributes.  

Step 4: Standardization- In this step, the main aim is to set the standard for the dataset like choosing the class 

label and how the data is visualized once it is loaded into the tool. Here the class label gives the number of 

recurrence and non-recurrence events. It is chosen to predict the recurrence of breast cancer dataset. 

Step 5: Classification- There are many data mining techniques. For the research purpose, 2 algorithms are used 

to predict the recurrence of events ie telling whether the person is prone to get cancer again after several stages 

of diagnosis. The 2 classification techniques to find the most suitable one for prediction are: 

Decision tree: It is a flowchart-like structure [7]. It has an internal node that represents a “test” on an 

attribute and each branch represents the outcome. Leaf ode represents a class label. It is used to visually and 

explicitly represents decision making. The goal is to create a model that predicts the value of a target variable 
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based on several input variables. They are a combination of mathematical and computational techniques to aid 

the generalization of a given data set. 

Advantages of using decision tree are: 

 Decision trees implicitly perform variable screening or feature selection 

 Decision trees require relatively little effort from users for data preparation 

 Nonlinear relationships between parameters do not affect tree performance  

 The best feature of using trees for analytics - easy to interpret and explain to executives!  

Naïve Bayes:  
They are a family of simple probabilistic [8] classifiers based on applying Bayes theorem with strong 

independent assumptions between the features. They are scalable, which require a number of parameters linear 

in the number of variables in a learning problem. It is simple for constructing classifiers, models which assign 

class labels to problem instances, represented as vectors of feature values where the class labels are drawn from 

finite set. 

Advantages of the Naive Bayes classifiers are:  

It requires a small amount of training data to estimate the means and variances of the variables 

necessary for classification. Because independent variables are assumed, only the variances of the variables for 

each label need to be determined and not the entire covariance matrix 

Step 6: Validation- The results are tested and evaluated. 

The list of attributes and types are: 

Table 1: Attributes list(gives the attributes list for Wisconsin data. There are (9+1) variables where the +1 

variable is the class variable.) 

Attributes Type Values 

Age Nominal 10-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80-89, 90-99 

Menopause Nominal lt40, ge40, premeno 

Tumor size Nominal 0-4, 5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44,45-49, 5054, 

55-59 

Inv-nodes Nominal 0-2, 3-5, 6-8, 9-11, 12-14, 15-17, 18-20, 21-23, 24-26,27-29, 30-32, 

33- 35, 36-39 

Node caps Nominal yes, no 

Degree of malignancy Nominal 1, 2, 3 

Breast Nominal left, right 

Breast quadrant Nominal left-up, left-low, right-up, right-low, central 

Irradiation Nominal yes, no 

Class Nominal no-recurrence-events, recurrence-events 

Experimental setup: 

Most of the data today are unstructured. They are collected from many different sources and hence it 

takes a process and method to extract useful information from the data and transform it into understandable 

form. To do this, many data mining tools exist such as Rapid Miner, Weka, R-programming, Orange etc. The 

main tool used for the experiment purpose here is Weka. Also, Microsoft excel is used to generate graphs and 

other calculations. 

Weka:  
Waikato Environment for Knowledge Analysis [9] is a popular tool of machine learning software 

written in Java. It is a workbench that contains a collection of visualization tools and algorithms for data 

analysis and predictive modeling, together with graphical It is user friendly and allows individuals to look into 

the information from a variety of distinct angles and factors of watch. It is basically a software that allows you 

to find out the correlations and patterns of your respective personal information in contrast with individuals 

across numerous other localized directories. 

Advantages of Weka are:  

Portability, since it is fully implemented in the Java programming language and thus runs on almost 

any modern computing platform  

A comprehensive collection of data preprocessing and modeling techniques. 

Microsoft Excel:  
It is a spreadsheet [10] developed by Microsoft for Windows, macOS, Android and iOS. It features 

calculation, graphing tools, pivot tables, and a macro programming language called Visual Basic for 

Applications.  

Advantages of using excel are:  

Easy and effective comparisons –It has the ability to analyze large amounts of data to discover trends 

and patterns that will influence decisions.  

Working Together –It is possible to work on spreadsheets simultaneously with other users.  
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Experimental results 

Performance evaluation is done for data set with an attribute as class label. Classification models are applied. A 

model is built to evaluate the performance measures. 

Figure-2: Shows the experimental results for how the attributes are distributed with class as the class 

label which predicts the recurrence of events. 

 
 

Based on Info gain, the ranking is done in descending order of attributes for class variable. 

Table-2: the attributes are ranked. Feature selection methods like chi-square and info gain are used, they 

are the attribute evaluator. A search method called ranker method is used to rank the attributes. 

Variable Info gain 

Deg-malig 0.07701 

Inv-nodes 0.069 

Tumor-size 0.05717 

Node-caps 0.05126 

Irradiat 0.02582 

Age 0.01061 

Breast-quad 0.00885 

Breast 0.00249 

Menopause  0.002 

Table-3: Performance evaluation 

Evaluation criteria Classifiers 

 Decision tree Naïve Bayes 

Time taken to build model (in seconds) 0.09 0.01  

Correctly classified instances 217 215 

Incorrectly classified instances 69 71 

Accuracy (in %) 75.8741 % 75.1748 % 
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Figure-3: shows the ranking of attributes using info gain ranker method. They are arranged in 

descending order of attributes. 

 
 

Performance evaluation is done using the classification algorithms. A model is built to evaluate the performance 

measures.  

From Table-3, we can say that Naïve Bayes takes lesser time to build when compared to decision tree algorithm. 

But the accuracy of Naïve Bayes is less than decision tree. Thus we can conclude that decision tree holds good 

for this set of attributes. This can also be represented in the form of graph. They cannot be plotted in the same 

graph as seconds cannot be measured with percentage. Thus, there are four different graphs for each one of 

them. 

Fig. 4 shows the time taken to build the model. 

 
Figure-4 shows the time taken to build the model. It is calculated in seconds. As shown in the graph, the slanting 

bar gives which classifier takes more time. Thus, decision tree takes more time when compared to Naïve Bayes.  
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Figure-5: Correctly and incorrectly classified instances 

 
 

 

Figure-5 gives the total instances that are classified correctly and incorrectly. The correctly classified instances 

are 217 in decision tree and 215 in Naïve Bayes. There is a minor difference in the number of incorrectly 

classified instances.  

Figure-6: Accuracy 

 
 

Figure-6 gives the accuracy of the classifiers. Decision tree has an accuracy up to 76% and less for Naïve Bayes. 

From the dataset we can also get the experimental results for other facts such as Kappa statistics, mean absolute 

error, root mean squared error, relative absolute error, and root relative squared error.  

Table-4: Simulation error 

Evaluation criteria Classifiers 

 Decision tree Naïve Bayes 

Kappa statistics 0.2899 0.3693 

Mean absolute error 0.3658 0.3012 

Root mean squared error 0.4269 0.4278 

Relative absolute error 87.4491 % 72.0082 % 

Root relative squared error 93.4017 % 93.6095 % 
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Table-4 shows the simulation errors. Here kappa statistics, mean absolute error and root mean squared error take 

the numeric values but relative absolute error and root relative absolute error are in percentage. This is 

represented in the pictorial form. 

Figure-7: Simulation error 

 
 

Figure-7 shows the graphical representation of Kappa statistics, mean absolute error and root mean squared 

error for both the class label. 

Figure-8: Relative absolute error and root relative squared error 

 
 

Figure-8 shows the graphical representation Relative absolute error and root relative squared error for the class 

variable. It is represented in 2D format where the values are distributed across the graph for both the algorithms 

i.e. decision tree and naïve Bayes.  

A confusion matrix is a table that is often used to describe the performance of a classification model (or 

"classifier") on a set of test data for which the true values are known. 

Table-5: Confusion matrix for both the algorithms 

Classifier No-recurrence events Recurrence events Class 

Decision tree 194 7 no-recurrence-events 

 62 23 recurrence-events 

Naïve Bayes 174 27 no-recurrence-events 

 44 41 recurrence-events 
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Here, out of 286 cases, the classifier predicted “yes” 30 times and “no” 256 times. So, in reality, 85 patients in 

the sample have recurrence events and 201 have non recurrence events. 

Once the attributes are ranked, they are again filtered based on the threshold values. Two threshold values are 

assumed and then their performance measures are calculated.  

IV.CONCLUSION 
For Wisconsin data, class label is used. Using the class labels, different classification techniques are 

applied like decision tree and Naïve Bayes. Naïve Bayes takes lesser time when compared to decision tree but 

the accuracy is more for decision tree. The accuracy is more in decision tree when compared to Naïve Bayes. 

Thus, in this experimental research we can conclude that decision tree holds good for this set of attributes. 

Limitations:  
There are few limitations on the work conducted due to various other reasons. Lesser preprocessing 

techniques are applied as the size of the data set is limited.  

Future work:  
Further the research work involves picking different classification techniques and apply them for 

different attributes as class label which helps in achieving better accuracy.  

Sources of funding of the study:  
For the entire process, there was not much funding evolved as the study was done relatively feasibly, as 

the software WEKAwas easily available and all other little expenses for capturing of the images where self-

financed. 
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