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An overview of classification and its algorithms
Niloofar Mazhari ‘, Mehdi Imani Y, Majid Joudaki r, Ahmad Ghelich Pour *

ABSTRACT

Classification is a data mining technique which is used to extract models from data on
categorical variables. Models are used to classify the data into categorical class labels. It worth
mentioning that order is meaningless among these classes. Classification is a two step process. In
the first step (learning step or training phase) classification algorithm builds the model by
analyzing data set and discovers relations between the data and in the second step uses the model to
classify the data. We can use decision trees for data classification because they manage high volume
data easily and give a simple and understanding represent of data classes. In addition, they have a
high speed in both classification steps.

In this paper having a review of classification, we will discuss classification by decision tree
induction. Further, we discuss classification techniques and its related issues. At the end, we will
study classification algorithms and we will compare advantages and disadvantages of these
algorithms.
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' Classification

" Prediction

' Learning step/Training phase
‘ Training set

° Class labels

" Attribute vector



/[ Classification algorithm J

Training data

name age income loan_decision

Sandy Jones young lonw risky

Bill Lee young lonaw risky

Caroline Fox middle_aged high safe

Rick Field middle_aged low risky

Susan Lake  senior Tonw safe Classification rles

Claire Phips  senior medium  safe

Joe Smith middle_aged high safe

IF age = yvourh THEN loan_decision = risky
IF income = high THEN loan_decision = safe
IF age= middle_aged AND income = low
THEN loan_decision = risky
(a)

[ Classification mles ]

Test data

name age income  loagn_decision (John Henry, nuddle_aged, low )
Juan Bello senior Lo safe Loan decision?
Swlvia Crest  middle_aged  low risky

Anne Yee middle_aged high safe

(b risky
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Algorithm: Generate_decision_tree. Generate a decision tree from the training tuples of data partition D.
Input:
M Data partition, D, which is a set of training tuples and their associated class label;
M Arstribute_list, the set of condidate attributes;
B Arntribute_selection_method, a procedure to detemine the splitting criterion that “best” partitions the data tuples into
indivisual classes. This criterion consists of a splitting_attribute and, possibly, either a split point or splitting subset.
Output: a decision tree.

Method:

(V) create a node N,
(v) if tuples in D are all of the same class, C then

) return NV as a leaf node labeled with class C;
(f) if attribute_list is empty then
(®) return N as a leaf node labeled with the majority class in D; //majority voting

(#) apply Attribute_selection_method (D, attribute_list) to find the “best” splitting_criterion;
(v) label node N with splitting_criterion;
(A) if splitting_attribute is discrete-valued and
multiway splits allowed then //not restricted to binary trees
1) attribute_list— attribute_list - splitting_attribute; I/ remove splitting_attribute
(v+) for each outcome j of the splitting_criterion

/Ipartition the tuples and grow subtrees for each partition
(V1) let D; be the set of data tuples in D satisfying outcome j; //a partition
(\v) if Dj is empty then

() attach a leaf labeled with the majority class in D to node N;



(1Y) else attach the node returned by Generate_decision_tree(D;, attribute_list) to node N;
endfor

(Vo) return N;
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