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Abstract—Breast cancer is considered a major health problem in women. India is a growing breast cancer epidemic
with an increasing number of younger women becoming susceptible to the disease. A new global study estimates that
by 2030, the number of new cases of breast cancer in India will increase from the current 115,000 to around 200,000
per year. According to Globocan data (International Agency for Research on Cancer), India is on top of the table with
1.85 million years of healthy life lost due to breast cancer. The study confirmed conclusions from earlier research:
that breast cancer is now the second most common cancer diagnosed in Indian women after cervical cancer. Studies
have also shown that Indian women develop breast cancer roughly a decade earlier than women in western countries.
Poor survival may be largely explained by lack of or limited access to early detection services and treatment. It is one
of leading causes of death in the world (World Health Organization, 2010) and the second cause of death of women in
United States (National Cancer Institute, 2010 According to the extensive database of International Agency for
Research on Cancer (IARC), in 2000, more than one million people around the world were diagnosed with breast
cancer and about one-third of women died from the disease, despite that it can be cured at early stages. In this paper
the researcher has theoretically explained DMT in detection of Breast Cancer.
Keywords—Data Mining Techniques (DMT), Breast Cancer, R-Programming techniques, SVM, Ada Boost Model,
Random Forest Model
I. INTRODUCTION
The body is made up of trillions of living cells. Normal body cells grow, divide into new cells, and die in an orderly
way. During the early years of a person's life, normal cells divide faster to allow the person to grow. After the person
becomes an adult, most cells divide only to replace worn-out, damaged, or dying cells. Cancer begins when cells in a
part of the body start to grow out of control. There are many kinds of cancer, but they all start because of this out-ofcontrol growth of abnormal cells.

Source: www.cancer.org Fig 1: Normal parts of the breasts
Breast cancer is a malignant (cancer) tumour that starts in the cells of the breast. It is found mostly in women, but men
can get breast cancer, too. A woman's breast is made up of glands that can make breast milk (lobules), small tubes that
carry milk from the lobules to the nipple(ducts), fatty and connective tissue, blood vessels, and lymph vessels. Most
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breast cancers begin in the cells that line the ducts. Fewer breast cancers start in the cells lining the lobules Cancers can
also start in cells of the other tissues in the breast. To understand breast cancer, it helps to know something about the
normal parts of the breasts, as shown in the figure 1.Most women have more than one known risk factor for breast cancer,
yet will never get the disease. The most common risk factors for breast cancer is not only being female and growing older.
There may be more than one cause of breast cancer.
These may be:
• Being a woman
• Getting older
• Having an inherited mutation in the BRCA1 or BRCA2 breast cancer gene
• Lobular carcinoma in situ (LCIS)
• A personal history of breast or ovarian cancer
• A family history of breast, ovarian or prostate cancer
• having high breast density on a mammogram
• having a previous biopsy showing atypical hyperplasia
• Starting menopause after age 55
• Never having children
• having your first child after age 35
• Radiation exposure, frequent X-rays in youth
• High bone density
• being overweight after menopause or gaining weight as an adult
• Postmenopausal hormone use (current or recent use) of estrogen or estrogen plus progestin

1.
2.

II. OBJECTIVES OF THE STUDY
To analyse the usage of Data Mining Techniques in Medicine.
Introduction of Data Mining Techniques in detection of Breast Cancer.

III. SIGNIFICANCE OF DATA MINING IN MEDICINE
Hospitals are gathering enormous amount data daily. This data is valuable source of medical information that has
potential to be very useful in diagnosing and treatment. This data may comprise thousands of records which may contain
valuable patterns and dependencies hidden deep among them. The volume of the dataset and complexity of the medical
domain make it very difficult for a human to analyse the data manually to extract hidden information. Various data
mining algorithms have been developed which analyse the data in order to extract underlying knowledge.
IV. DATA MINING TECHNIQUES IN DETECTION OF BREAST CANCER
The fast -growing, tremendous amount of data, collected and stored in large and numerous repositories, has far exceeded
the human ability for comprehension without powerful tools, resulted in a „data rich but information poor‟ situation.
Data mining also called Knowledge Discovery in Databases (KDD) has attracted a great deal of attention in the IT
industry and in society as whole in recent years.
Data mining uses a combination of an explicit knowledge base, sophisticated analytical skills, and domain knowledge to
uncover hidden trends and patterns. These trends and patterns form the basis of predictive models that enable analysts to
produce new observations from existing data. Gartner Inc.‟s definition of data mining is the most comprehensive: “…the
process of discovering meaningful new correlations, patterns, and trends by sifting through large amounts of data stored
in repositories, and by using pattern recognition technologies, as well as statistical and mathematical techniques.” Data
mining should be performed on very large or raw datasets using either supervised or unsupervised data mining
algorithms. There are four major tasks in data mining like Data Classification, Clustering, Association and Prediction.
V.
CLASSIFICATION
Classification is a two-step process consisting of learning, or model construction (where a model is constructed based on
class-labelled tuples from a training data set), and classification, or model usage (where the model is used to predict the
class labels of tuples from new data sets).A test set is used to determine the accuracy of the model. Usually, the given
data set is divided into training and test sets, with training set used to build the model and test set used to validate it. The
class label must be a discrete attribute. This is a key characteristic that distinguishes classification from regression.
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Fig2. Illustration of classification task
The research utilizes 4 data mining algorithms for classification.
- Support Vector Machine
- Decision Tree Induction
- Ada Boost algorithm
- Random Forest algorithm
They have been all implemented in the R programming packages and that is the reason why R programming Language is
chosen for the research. The following subsections describe the data mining methods in detail.
i) Support Vector Machines (SVM)
SVM is a useful technique for data classification. The Support Vector Machine (SVM) is a state-of-the-art classification
method introduced in 1992 by Boser, Guyon, and Vapnik. The SVM classier is widely used in bioinformatics (and other
disciplines) due to its high accuracy, ability to deal with high-dimensional data such as gene expression and flexibility in
modeling diverse sources of data [46]. SVMs belong to the general category of kernel methods. The SVM technique is
illustrated in the following figure.

Fig. 3 Illustration of SVM Algorithm
A classification task usually involves separating data into training and testing sets. Each instance in the training set
contains one target value" (i.e. the class labels) and several attributes" (i.e. the features or observed variables). The goal
of SVM is to produce a model (based on the training data) which predicts the target values of the test data given only the
test data attributes.

The four basic kernels are
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ii) Decision Tree Induction
A decision tree model is one of the most common data mining models. It is popular because the resulting model is easy
to understand. Decision tree inducers are algorithms that automatically construct a decision tree from a given dataset. The
algorithms use a recursive partitioning approach.
The decision tree is a structure that includes root node, branch and leaf node. Each internal node denotes a test on
attribute, each branch denotes the outcome of test and each leaf node holds the class label. The topmost node in the tree is
the root node.
In this algorithm there is no backtracking, the trees are constructed in a top down recursive divide-and-conquer manner.
There are various top–down decision trees inducers such as ID3, C4.5and CART. Some consist oftwo conceptual phases:
growing and pruning (C4.5 and CART). Other inducers perform only the growing phase.
In most of the cases, the discrete splitting functions are univariate. Uni-variate means that an internal node is split
according to the value of a single attribute. Consequently, the inducer searches for the best attribute upon which to split.
There are various univariate criteria. These criteria can be character- ized in different ways, such as:
 According to the origin of the measure: information theory, dependence, and distance.
 According to the measure structure: impurity based criteria, normalized impurity based criteria and Binary
criteria.
Information gain is an impurity-based criterion that uses the entropy measure (origin from information theory) as the
impurity measure.

Gini index is an impurity-based criterion that measures the divergences between the probability distributions of the
target attribute‟s values and it is defined as

Consequently the evaluation criterion for selecting the attribute ai is defined as:

Decision tree induction is a nonparametric approach for building classification models. It doesn‟t require any aprior
assumptions regarding the type of probability distributions satisfied by the class and other attributes. Finding an optimal
decision tree is an NP-complete problem. Many decision tree algorithms employ a heuristic-based approach to guide
their search in the vast hypothesis space. Constructing decision tree techniques are computationally inexpensive, making
it possible to quickly construct models even when the training set size is very large. Once a decision tree has been built,
classifying a test record is extremely fast, with a worst-case complexity of O(w), where w is the maximum of the tree
depth.
iii) Ada Boost Model
Boosting is a general method for improving the accuracy of any given learning algorithm. This is a widely used and
powerful prediction technique that sequentially constructs an ensemble of weak classifiers. A weak classifier is a very
simple model that has just slightly better accuracy than a random classifier, which has 50% accuracy on the training data
set. The set of weak classifiers is built iteratively from the training data over hundreds or thousands of iterations. At each
iteration or round, the examples in the training data are reweighted according to how well they are classified (larger
weights given to is classified examples ). Weights are computed for the weak classifiers based on their classification
accuracy. The weighted predictions from the weak classifiers are combined using voting to compute a final prediction of
the outcome
AdaBoost is an algorithm for constructing a ”strong” classifier as linear combination of “simple” “weak” classifiers ht(x).

AdaBoost (Adaptive Boosting) is a powerful classifier that works well on both basic and more complex recognition
problems. AdaBoost works by creating a highly accurate classifier by combining many relatively weak and inaccurate
classifiers. AdaBoost therefore acts as a meta algorithm, which allows you to use it as a wrapper for other classifiers.
AdaBoost is adaptive in the sense that subsequent classifiers added at each round of boosting are tweaked in favor of
those instances misclassified by previous classifiers. The default number of boosting rounds for AdaBoost is 20, however
this can easily be set using the
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AdaBoost is a powerful classification algorithm that has enjoyed practical success with applications in a wide variety of
fields, such as biology, computer vision, and speech processing. Unlike other powerful classifiers, such as SVM,
AdaBoost can achieve similar classification results with much less tweaking of parameters or settings (unless of course
you choose to use SVM with AdaBoost). The user only needs to choose: (1) which weak classifier might work best to
solve their given classification problem; (2) the number of boosting rounds that should be used during the training phase.
The AdaBoost algorithm will select the weak classifier that works best at that round of boosting.
iv) Random Forest Model
Random forests are an ensemble learning method for classification (and regression) that operate by constructing a
multitude of decision trees at training time and outputting the class that is the mode of the classes output by individual
trees. The algorithm for inducing a random forest was developed by Leo Breiman and Adele Cutler, and "Random
Forests" is their trademark. The term came from random decision forests that was first proposed by Tin Kam Ho of Bell
Labs in 1995. The method combines Breiman's "bagging" idea and the random selection of features, introduced
independently by Ho and Amit and Geman in order to construct a collection of decision trees with controlled variance.
The training algorithm for random forests applies the general technique of bootstrap aggregating, or bagging, to tree
learners. Given a training set X = x1, …, xn with responses Y = y1, …, yn, bagging repeatedly selects a bootstrap sample of
the training set and fits trees to these samples:
For b = 1, …,B:
1. Sample, with replacement, n training examples from X, Y; call these Xb, Yb.
2. Train a decision or regression tree fb on Xb, Yb.
After training, predictions for unseen samples x' can be made by averaging the predictions from all the individual
regression trees on x':

or by taking the majority vote in the case of decision trees.
In the above algorithm, B is a free parameter. Typically, a few hundred to several thousand trees are used, depending on
the size and nature of the training set. Increasing the number of trees tends to decrease the variance of the model, without
increasing the bias. As a result, the training and test error tend to level off after some numbers of trees have been fit. An
optimal number of trees B can be found using cross-validation, or by observing the out-of-bag error: the mean prediction
error on each training sample xᵢ, using only the trees that did not have xᵢ in their bootstrap sample.
The above procedure describes the original bagging algorithm for trees. Random forests differ in only one way from this
general scheme: they use a modified tree learning algorithm that selects, at each candidate split in the learning process, a
random subset of the features. This process is sometimes called "feature bagging". The reason for doing this is the
correlation of the trees in an ordinary bootstrap sample: if one or a few features are very strong predictors for the
response variable (target output), these features will be selected in many of the B trees, causing them to become
correlated. Typically, for a dataset with p features, √p features are used in each split.
VI. CONCLUSION
The main goal medical data mining algorithm is to get best algorithms that describe given data from multiple aspects.
In this research paper researcher has analyse the usage of Data Mining Techniques in Medicine and Introduction of Data
Mining Techniques in detection of Breast Cancer. In series of this research researcher is going to apply DMT on Datasets
using R-Programming to get the result.
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