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ABSTRACT 
 

The procedure of separating the useful information from immense arrangement of incomplete, 

disordered and inconsistent information is known as data mining. Various data mining algorithms have 

been used to offer a solution to classification problems in databases. Classification is a data mining 

technique used to foresee group membership for data instances inside a given dataset. It is considered as 

an instance of supervised learning as training data associated with class labels. Classification algorithms 

have a wide scope of applications like Customer Target Marketing, Medical Disease Diagnosis, Social 

Network Analysis, Credit Card Rating, Artificial Intelligence, and Document Categorization and so on. The 

major kinds of classification techniques are K-Nearest Neighbor classifier, Bayesian Algorithm, and 

Decision Trees. This paper focuses on study of various classification techniques, their advantages and 

disadvantages. To clarify this task, comparison between the above three algorithms in terms of their 

performance have been carried out. In this paper, we will also demonstrate that out of the above three 

algorithms, which one is the best algorithm for data mining. 

 

KEYWORDS: Data Mining, Classification Algorithm, Pattern Extraction, KNN, Bayesian, Decision Tree. 

 

1. Introduction 
 

Data mining refers to the way toward extricating or mining information from copious measures of 

information. It is the way toward looking through accessible examples by checking the enormous 

measure of information. Putting away a huge amount of information is utilized to separate valuable 

information. To search out valuable examples inside the information, various types of algorithms can 

classify the data either consequently or semi-automatically. DataMining an incredible innovation 

improved thus quickly developed. It is a technology utilized with extraordinary potential to support 

businesses and organizations center around the most significant data of the information that they need 

to gather to discover their customer practices. 
 

In this paper Classification Method is thought of, it centers around a review on different arrangement 

strategies that are most normally utilized in data mining. The investigation is a correlation between 

three calculations (Bayesian system, K-NN classifier, and Decision tree) to show the quality and precision 

of every algorithm for arrangement in terms of execution proficiency and time complexity.[1] 

 

2. Data Mining 
 

Implicit and beforehand obscure data can be inferred with utilizing data mining. Data mining is the 
procedure that gives a method to locate some significant qualities or convert the information into 
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knowledge. Data mining alludes to removing or mining the information from a huge measure of data.[2] 
Data Mining (The investigation venture of the information disclosure in the database) an incredible 

 
innovation improved thus quickly developed. It is an innovation utilized with extraordinary potential to 

support businesses and organizations center around the most significant data of the information that they 

need to gather to discover their client’s practices. Smart techniques are applied to separating data patterns, 

by numerous stages like” data selection, cleaning, data integration, change and pattern extraction”.[1] 

 

2.1 History of Data Mining 
 

Data mining is the growth of an area with an extensive history . The innovation of word takes place in 
1990s. The origin of Data mining is vestige back by the side of three unit lines. 
 

The building blocks of data mining is the advancement of a field with the intersections of different 

orders, which incorporates database management systems(DBMS), Statistics, Artificial Intelligence(AI), 

and Machine Learning(ML).[4] 
 

In first, data mining algorithms were mainly developed for numeral data but it was further extend for all 

types of data like multimedia, text, spatial, picture and web etc. Initially, data mining starts with the analysis 

of individual data base, subsequently, data mining techniques have formulated for traditional and relational 

database, flat files and data warehouse. Afterwards, with the blend of machine learning techniques and 

statistics, diverse algorithms developed to mine organized and unorganized data.The area of data mining has 

been developing due to its tremendous attainment in terms of range of applications, scientific progress and 

understanding. The ever augmentative complexities in several fields and betterment in technology have 

posed fresh challenges to data mining. The various state of affairs include heterogeneous data formats, 

progress in networking, computation resources, scientific research fields and new business demands etc. 

 

2.2 Data Mining Process 
 

Implicit and previously obscure data can be inferred by utilizing data mining. Data mining is the procedure 

that gives a strategy to locate some significant qualities or convert the information into knowledge. Data 

mining alludes to extricating or mining the information from a large measure of information. 
 

The data mining process is otherwise called KDD (information revelation in the information base) 
process. Data extraction or disclosure is done in seven after advances utilized in data mining.[2]  

1. Data cleaning: In this progression, we remove noise and irregular data from the raw data.  
2. Data Integration: Various data is joined here into single data to focus on the information.  
3. Data Selection: At this progression, we can recover task-related data which we utilized in the 

further procedure. 

4. Data Transformation: Where data is changed suitable structures for mining by performing 

synopsis or abstract. 

5. Data Mining: Here, various methods and devices are utilized for separate information.  
6. Pattern Evaluation: In this progression, distinguish the examples from the data mining esteems.  
7. Knowledge representation: perception and information portrayal is done in this progression 

with a means to assist the client with understanding mined information.[2] 
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Figure 1 : Data Mining Process[28] 

 

2.3 Data Mining Techniques 
 

Data mining commonly involves four classes of tasks:  
È Clustering:-It is the assignment of finding groups and structures in the data that are in some 

wayor another “similar”, without utilizing known structures in the data. Clustering is a data 

mining (ML) strategy used to place data components into related gatherings without advance 

information on the group definitions. Popular clustering methods include k-means clustering and 

expectation maximization (EM) clustering.It uses algorithms like k-means clustering algorithm, 

density-based 

clustering algorithm, etc.[3]  
ÈClassification:-It is the task of a structure known data to use it in a new one. For instance, an 

emailprogram may endeavor to characterize an email is genuine or spam. Basic algorithms 

incorporate decision tree learning, nearest neighbor, naive Bayesian grouping, neural systems, and 

bolster 

vector machines.It uses algorithms like Random Forest, Decision Tree, etc.[3]  
ÈAssociation rule learning:-Searches for connections between factors. For instance a grocery 

storemay accumulate information on client buying propensities. Utilizing association rule learning, 

the general store can figure out which items are habitually purchased together and utilize this data for 

marketing purposes. This is now and again alluded to as market based analysis.It uses algorithms 

like APRIORI, SETM, ANS, etc.[3]  
ÈRegression:-Attempts to discover a function that models the data with the least mistake. 

Regressionthe most established and most notable statistical technique that the data-mining network 

uses. Fundamentally, Regression takes a numerical dataset and builds up a mathematical formula that fits 

the data. At the point when you’re prepared to utilize the outcomes to anticipate future conduct, you just 

take your new data, plug it into the created equation and you have a prediction! The significant limitation of 

this strategy is that it just functions admirably with continuous quantitative data (like weight, speed, or 

age). In case you’re working with categorical data where an order isn’t significant (like color, name, or 

gender) you’re in an ideal situation picking another strategy.It uses algorithms 

like Multivariate Regression algorithm, Linear regression , etc.[3]  
ÈPrediction:-Prediction is one of the most important data mining methods since it’s utilized 

toproject the sorts of data you’ll find later on. In many cases, simply perceiving and 

understanding chronicled patterns is sufficient to diagram a to some degree exact prediction of 

what will occur later on. For instance, you may survey customers’ credit records and past buys to 

predict whether 
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they’ll be a credit risk in the future.[7]  
ÈTracking patterns:-One of the most fundamental techniques in data mining is figuring out how 

toperceive patterns in your data sets. This is typically an acknowledgment of some abnormality in 

your data occurring at standard stretches or a back and forth movement of a specific variable after 

some time. For instance, you may see that your deals of a specific item appear to spike not long 

before the special seasons, or notice that hotter climate drives more individuals to your site.[7]  
ÈOutlier detection:-In many cases, essentially perceiving the general example can’t give you an 

awayfrom your data set. You additionally should have the option to distinguish peculiarities or 

exceptions in your data. For instance, if your buyers are solely male, yet during one unusual week 

in July, there’s an enormous spike in female buyers, you’ll need to explore the spike and see what 

drove it, so you can either reproduce it or better comprehend your crowd simultaneously.[7] 

 

3. Data Mining technique and algorithms 
 

As discussed in section 2.3 we have studied various Data mining techniques and for further studies we 

are considering classification technique of Data mining as this technique is most commonly used by 

researcher, students, market analysts etc. so this give us motivation to study the algorithms used by 

classification technique of data mining.The process of finding a model that describes and distinguishes 

data classes and concepts. Classification is the problem of identifying to which of a set of categories 

(subpopulations), a new observation belongs to, on the basis of a training set of data containing 

observations and whose categories membership is known.  
ÈClassification technique:- 

 
Classification is an data mining strategy used to classify group membership among datasets. There 

exist numerous classification algorithms like the k-nearest neighbor, Bayesian systems, bolster vector 

machines, Decision tree rule-based classification, case-based reasoning, fuzzy logic techniques, genetic 

algorithm, rough set approach, and some more. The essential contrast between these algorithms 

depends on space and time complexities of the specific algorithm[29]. In the comparison between the 

distinctive classification technique algorithms, we are considering K-closest neighbor(KNN), Decision 

tree, Bayesian networks.  
ÈWhy classification technique:- 

 
For this survey, we have studied many techniques and we found classification as the most essential 

technique because these techniques in data mining are capable of processing a large amount of data. It 

can predict categorical class labels and classifies data based on a training set and class labels and hence 

can be used for classifying newly available data. Thus it can be outlined as an unavoidable part of data 

mining and is gaining more popularity.[1]  
ÈWhy KNN, Decision tree, Bayesian networks:- 

 
The referenced algorithms are considered for comparison, as in our survey we found that KNN, 

Decision tree, Bayesian frameworks are principal and standard algorithms and have numerous 

executions, meanwhile, these algorithms are developed a ton and even changed, here considering the 

noteworthiness of these conventional algorithms for this study we have thought about these algorithms.  
ÈComparison criteria:- 

 
The analysis of the algorithm is focused on time complexity and space complexity, as compared to 

time analysis the space analysis requirement for an algorithm is easer, but wherever necessary both of 

them are used.[1] 
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Time complexity of algorithm:- 
 

Time complexity of an algorithm shows the total time required by the implemented set of code to run 

till end.The time complexity of algorithms is commonly denoted using the big Onotation. It’s an 

asymptotic notation to represent the time complexity. 
 

Various notations for time complexity:-  
Table 1: Time Complexities   

Big Oh  
Big Omega.  
Big Theta 

 
Big Theta 

 
Little Oh 

 

Space complexity of algorithm:- 
 

Space complexity refers to the storage required in addition to the space required to store the input data. 
 
[20] The measure of memory required by the program to rush to fruition alluded to as Space intricacy. 

The measure of time required by the program to race to finish alluded to as Time multifaceted nature, it 

is relying upon the size of the information. It is a component of size: (n) [T (n)].  
Some expected cases to measure space complexity:-  

 Table 2 : Space Complexities 
 

   

Best Case: 
It is the capacity characterized by the most extreme number of steps taken on any occasion of  

 

size (n).  

 
 

Average Case: It is the capacity characterized by the  Average number of steps taken on any case of size (n). 
 

Worst Case: It is the capacity characterized by thebase number of steps taken on any example of size (n).  
 

 

3.1 K- Nearest Neighbor Algorithm 
 

Out of numerous calculations algorithms for classification in data mining, KNN is a broadly utilized 

algorithm. KNN algorithm is easy to implement and provides great outcomes. KNN doesn't require 

essential information applicable to the data set for classification.KNN chips away at nonlinear (data set 

not masterminded in a linear manner).KNN algorithm as the name proposes is utilized to locate the 

number of closest data sets of tuples of a data set the number of closest data sets is indicated by K .The 

procedure of classification in KNN begins with the data set containing some number of attributes[7]. To 

discover the K-closest data sets different distance functions are utilized like Euclidean separation, 

Minkowski separation, Manhattan separation. 

 

KNN distance functions :- 
 
ÈEuclidean distance function:-  

 
 
 

 

ÈManhattan distance function:-  
 
 
 

 

ÈMinkowski distance function:- 
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Some key elements of KNN:- 
 
ÈSet of labeled objects.  
ÈA distance matrices for computing distance between objects.  
ÈThe value of K 

 

Advantages of KNN:- 
 
ÈKNN is straightforward easy implement. 

 
ÈKNN can perform well in many situations. Cover and Hart states that under certain assumptions 

theerror of nearest neighbor is bounded by the twice of bayes[10].  
ÈSuited for applications in which objects can have many class labels. 

 

Disadvantages of KNN:- 
 

It is computationally intensive when the size of data set is large.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 illustration of KNN 

 

Previous research on KNN algorithm:- 
 

Specialists of University of Ulster and Queen's University Belfast in their research found that classification 

precision on six open datasets is practically identical with C5.0 and KNN and a novel KNN and they coined it 

KNN model which has a couple of representatives from training dataset with some additional data to 

represent the entire training dataset the determination of every representative they utilized the ideal 

however extraordinary k chose by dataset itself the arrangement exactness of KNN Model was higher than 

KNN and C5.0. the KNN Model fundamentally diminishes the quantity of the information tuples in the last 

model for classification with a 90.41% decrease rate by and large. It could be a decent replacement for KNN in 

numerous applications, for example, dynamic web mining for a huge vault[11]. 

 

3.2 Decision Tree 
 

In order to find valuable information which is wanted by the decision maker, the data miner applies 

information mining algorithms to the information got from data collector [12].Classification method in data 

mining are capable of processing a large amount of data, it centers the overview on different arrangement 
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strategies that are most ordinarily utilized in data mining. The investigation is an examination between 

three algorithms (Bayesian, K-NN and Decision tree) to show the quality and exactness of every 

calculation for arrangement in term ofperformance efficiency and time complexity [16].  
One of technique that is very solid and proficient in producing a classifier model is the decision tree 

 
[14]. Decision trees just looks like trees, which shows like a hierarchical model [13]. The Decision Tree 

is additionally called a predictive model that maps the watched information into the objective worth. In 

anticipating the model, the Decision tree as a rule utilizes a statistical approach, data mining and 

machine learning. Decision tree is incorporated into the inductive learning calculation. It has a unique 

component in the learning procedure that is utilizing a top-down technique [14]. 

 

Decision Tree Algorithm:- 
 

Accepted that all highlights have limited discrete domain, and there is an objective element called 

classification. Every component in the classification is known as a class. Decision Tree gains from source 

information that has been partitioned into two sections, data training and data testing [14]. There are 

numerous decision tree algorithms, for example, ID3, C4.5, CART, CHAID, MARS and Conditional 

Inference Trees. For this situation, the algorithm utilized is C4.5. The steps to form a tree using the C4.5 

algorithm are as follows:  
1. Select the element (attribute) as the root.  
2. Make a branch for each value.  
3. Separation the cases into branches.  
4. Repeat the procedure for each branch until all the cases on the branch have a similar class. 

 
To choose the attribute as the root is utilized the highest information gain of each attribute in the 

beneath formula1. 

Formula 1:   
Where, S is a set of cases. A is a set of feature (attribute), n represents number of attribute partitions,|    

| is number of case on partition to-i, and |S| is number of cases in S. 

While to calculate the value of Entropy used the below formula 2:  
Formula 2:  
Where, is a set of cases, n is number of partition, and pi is a proportion of Si of S [14]. 

 

Example of Decision Tree Algorithm:-  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3 Student’sefforts to win or lose in their career[13]. 
 

In fig: Root node is Percentage scored in tests, it parting into two leaf nodes which is the rate is >=50 
implies the means the student may LOSE in their career. On the hand, if it is <=50 implies they have two 
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decision of career chosen which is Education and Sports. This node is a decision node. In education, if their 

exertion is >=30, at that point they will LOSE, on the off-chance that it is <=30, at that point they will WON. At 

the point when the node is LOSE then the path is terminates so it is known as the terminal node [13]. After the 

decision tree built, arranging a test record is straightforward. Here, user can use a few guidelines to test the 

record and parting attributes as a branch and inner node by the output of the standards. In view of the results, 

it drives us to another inner node or to a leaf node. To apply some new guideline, user can go to the inner 

node. At the point when user arrive at a leaf node as marked LOSE then the way ended which is known as the 

terminal node and the name which related with the leaf node associate in the record[13]. 

 

Advantages of Decision Trees [15]:- 
 

1. Decision Trees are exceptionally straightforward and quick.  
2. It produces the precise outcome.  
3. Representation is straightforward.  
4. It backings gradual learning.  
5. It takes the less memory. 

 

Disadvantages of Decision Tree [15]:- 
 

1. It has long preparing time. 
 

2. Decision trees can have altogether increasingly complex portrayal for certain ideas because of 
replication issue.  

3. It has an issue of over fitting. 

 

History of Decision Tree Algorithm:- 
 

One model for performing decision tree investigation was made by J. Ross Quinlan at the University of 

Sydney and introduced in his book Machine Learning, vol.1, no. 1, in 1975. His first calculation for 

decision tree creation was known as the Iterative Dichotomiser 3 (ID3). This algorithm was made 

dependent on the standards of Occam's razor, with making the littlest, most proficient decision tree 

conceivable. Quinlan proceeded to additionally build up this model with his making of the C4.5 

calculation, lastly, the C5.0 algorithm 

 

3.3 Bayesian Algorithm 
 

A Bayesian system is a graphical model for probabilistic connections among a lot of factors. In the 

course of the most recent decade, the Bayesian system has become a well-known portrayal for encoding 

unsure master information in master frameworks (Heckerman et al., 1995a). All the more as of late, 

scientists have created strategies for taking in Bayesian systems from the information. The procedures 

that have been created are new and as yet developing, however, they have been demonstrated to be 

amazingly viable for certain information displaying issues. 
 

Data Mining (The analysis step of the knowledge discovery in the database) a powerful new technology 

improved and so fast grown.[1] It is an innovation utilized with incredible potential to support businesses 

and organizations center around the most significant data of the information that they need to gather to 

discover their client's practices. Clever strategies are applied so as to separate information design, by 

numerous stages like" information determination, cleaning, information coordination, change, and example 

extraction". Numerous strategies are utilized for extraction information like" Classification, Regression, 

Clustering, Rule age, Discovering, affiliation Rule… and so forth every ha its own and various calculations 
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to endeavor to fit a model to the information. The calculation is a lot of decides that must be followed 

when tackling a particular issue (it is a limited grouping of computational advances that change the 

offered contribution to yield for a given issue). The issue can be a machine. 
 

Bayesian networks can readily handle incomplete data sets. For example, consider a classification or 

regression problem where two of the explanatory or input variables are strongly anti-correlated.[19] This 

relationship isn't an issue for standard administered learning procedures if all information sources are 

estimated for each situation. At the point when one of the data sources isn't watched, in any case, numerous 

models will create an incorrect expectation, since they don't encode the relationship between's the 

information factors. Bayesian systems offer a characteristic method to encode such conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4 Illustration of bayesian algorithm 

 

Advantage of Bayesian system:- 
 
ÈReady to consolidate both direct proof (from head-to-head trials) and indirect evidence (e.g., 

faketreatment controlled preliminaries) into a single analysis. 
 
ÈAble to directly calculate the probability that each drug is the best 

treatment.[20]ÈReady to change for connections inside multi-arm 

preliminaries.ÈDisadvantage of Bayesian system:- 
 

ÈLess accessible to many investigators because the analyses are usually run using software 
thatis unfamiliar or less familiar to many of them (usually run using WinBUGS)[20]  

ÈFurther research is expected to assess execution in explicit scenarios.  
ÈProbably won't produce exact outcomes for one shut circle systems. 

 

4. Comparison & Analysis 

 

4.1 K-nearest neighbor 
 
ÈTraining Phase: In the training phase as we need to store all the data points. 

 
ÈThe space complexity would be O(n*d) where n represents several data points and d represents 

thenumber of features that determine each data point.  
ÈThe time that it takes to calculate the n data points with d features would be O(n*d). 
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ÈTesting Phase: Run time complexity of KNN is O(n*k*d) where k represents the number of 
nearestneighbors that need to be considered. 

 

4.2 Decision trees 
 

A decision tree calculates a quality function based on each split of the data, and it performs it for each 

feature in every node that is not a leaf node. This occurs as long as there are levels (depth) to continue. In 

the best case of a balanced tree, the depth would be in O(logN)O(log N). 
 

But the decision tree does locally optimal splits without considering much about balance. which 

signifies that the worst case of depth being in O(N)O(N) is possible - basically when each split simply 

splits data in 1 and n-1 samples, where n is the number of examples of the current node. So to conclude, 

the time complexity for decision trees is in O(Nkd)O(Nkd)[30]. 

 

4.3 Bayesian Algorithm 
 

The computational complexity of estimating a local distribution P(Xi|ΠXi)P(Xi|ΠXi) from data 
depends on three of factors: 
 
Èthe characteristics of the data themselves (the sample size n, the number of possible values 

forcategorical variables);  
Èthe number of parents of XiXi in the DAG, that is, |ΠXi||ΠXi|; 

 
Èthe distributional assumptions on P(Xi|ΠXi)P(Xi|ΠXi), which determine the number of 

parameters|ΘXi||ΘXi|.  
If n is large, or if |ΘXi||ΘXi| is markedly different for different XiXi, different local distributions will 

take different times to learn, violating the O(1) assumption from the previous section. In other words, if 

we denote the computational complexity of learning the local distribution of XiXi as 

O(fΠXi(Xi))O(fΠXi(Xi)) [31] 
 

Table 3: Comparison Chart  

Name of 
Description  

algorithm  

 
 

K-nearest 
Has the lowest space and time complexities.  

neighbor  

 
 

Decision tree Decision tree is faster as the computation complexities are less. 
 

Bayesian Here utilizing greedy search as a premise the Bayesian network is by all accounts  
 

network quickest because of no attribute dependencies makes it quickest. 
 

 

8. Conclusion 
 

This paper studied various data mining algorithms. Each algorithm has got its own pros and cons as given 

in this paper. The efficiency of various algorithms can be analyzed based on their accuracy and time taken. 

This paper provides basic fundamental information about three basic algorithms namely Decision Tree, k-

Nearest Neighbor and Bayesian. A significant point is that, each data mining technique commonly suits few 

issues better than the others. The first people who gave a serious thought to the problem of data mining were 

those researching in the Database field, since they were the first to face this problem. Whereas most of the 

tools and techniques used for data mining come from other related fields like pattern recognition, statistics 

and complexity theory. New techniques will have to be developed to store this huge data. As a result, the most 

time-consuming part of solving problems becomes data preprocessing; whereas, data formatting and 

experiment/result management is frequently time-consuming. 
 

Our analysis shows that Decision Tree is the quickest and k-Nearest Neighbor is the slowest. The quick 
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classification time of Decision Tree because there is no computation in its classification. The tree model is 

made outside the application that is using Weka data mining tool. And the model is changed into rules before 

being consolidated into the application. Order by way of following the tree rules is quicker than the ones that 

need calculation as in the case ofBayesian and k-NN. Meanwhile k-Nearest Neighbor is the slowest classifier 

because the classification time is directly related to the quantity of data. The greater the data, the larger 

distance calculations must be performed. This causes the classification is extremely slow. 
 

Bayesiancan outflank more developed classification methods. In this trial, Bayesianbeats Decision Tree 

and k-Nearest Neighbor.Domingos and Pazzani [25] state that the reason for Bayesian good performance is 

not because there are no attribute dependences in the data. In fact E. Frank, Trigg, Holmes, and Witten 
 
[28] explain that its good performance is caused by the zero-one loss function used in the classification. 

Meanwhile Zhang [27] argues that it is the distribution of dependencies among all attributes over classes 

that affect the classification of Bayesian, not merely the dependencies themselves. 

 

References: 
 

1. DelveenLuqmanAbd AL-Nabi, ShereenShukriAhmed,Survey on Classification Algorithms for Data 
Mining:(Comparison and Evaluation) Vol.4, No.8 

 
2. CharmiMehta ,Basics of Data Mining: A Survey Paper ,International Journal of Trend in Research 

and Development, Volume 4(2) 
 

3. HemlataSahu, ShaliniShrma, SeemaGondhalakar,A Brief Overview on Data Mining Survey, 

International Journal of Computer Technology and Electronics Engineering (IJCTEE) Volume1, 

Issue 3 
 

4. Venkatadri.M Research Scholar, Dept. of Computer Science, Dravidian University, India,Dr. 

Lokanatha C. Reddy Professor, Dept. of Computer Science, Dravidian University, India,A Review 

on Data mining from Past to the Future ,International Journal of Computer Applications (0975 – 

8887) Volume 15– No.7.  
5. Jain, Nikita, and Vishal Srivastava. "Data mining techniques: a survey paper." IJRET: International  

Journal of Research in Engineering and Technology 2.11 (2013): 2319-1163. 
 

6. Sharma, Aarti, et al. "Application of Data Mining–A Survey Paper." International Journal of 
Computer Science and Information Technologies 5.2 (2014): 20232025. 

 
7. AlkaLamba ,Dharmender Kumar ,Survey on KNN and Its Variants, International Journal of 

Advanced Research in Computer and Communication Engineering Vol. 5, Issue 5, May 2016  
8. https://www.saedsayad.com/k_nearest_neighbors.htm  
9. T. Cover P. Hart IEEE Transactions on Information Theory ( Volume: 13 , Issue:1 , January 1967 )  
10. Gongde Guo,Hui Wang,David Bell,Yaxin Bi,Kieran Greer,R.Meersmanetal.(Eds.):CoopIS/DOA/ 

ODBASE 2003, LNCS 2888, pp. 986–996, 2003. 
 

11. Himani Sharma, Sunil Kumar,A Survey on Decision Tree Algorithms of Classification in Data 
Mining,Volume 5 Issue 4, April 2016. 

 
12. M Mohanapriya1, Mrs. J Lekha2, Comparative study between decision tree and knn of data mining 

classification technique, IOP Conf. Series: Journal of Physics: Conf. Series 1142(2019) 012011. 
 

13. S Rahmadani, A Dongoran, M Zarlis, Zakarias, Comparison of Naive Bayes and Decision Tree on 

Feature Selection Using Genetic Algorithm for Classification Problem,IOP Conf. Series: Journal of 

Physics: Conf. Series 978 (2018) 012087. 
 

14. Sayali D. Jadhav, H. P. Channe, Comparative Study of K-NN, Naive Bayes and Decision Tree 
Classification Techniques,Volume 5 Issue 1, January 2016. 

The SAGE Journal Of Innovative Research In Computing

35 

The SAGE Journal Of Innovative Research In Computing.               Volume : 1
                                                                                                                      Issue : 1



 

15. https://googleweblight.com/i?u=https://dataaspirant.com/2017/01/30/how-decision-
tree-algorithm-works/&grqid=l9JIkxQB&s=1&hl=en-IN 

 
16. https://googleweblight.com/i?u=https://medium.com/datadriveninvestor/decision-tree-

algorithm-with-hands-on-example-e6c2afb40d38&grqid=y6PLAqBU&s=1&hl=en-IN  
17. http://amsdecisiontreeanalysis.weebly.com/history.html  
18. David Heckman, Bayesian Network for Data Mining, Microsoft Research; v.3 WA 98052-6399 

(nov 5th 1996) 
 

19. Jie Chang, Russel Greiner, Comparing Bayesian Network Classifiers , University of Alberta 
Canada, v.1, T6G 2HI (june 5th 1998)  

20. https://www.ncbi.nlm.nih.gov/books/NBK126112/table/discussion.t1/ 
 

21. Himani Sharma and Sunil Kumar, the Survey on Decision Tree Algorithms of Classification in 

Data Mining, International Journal of Science and Research (IJSR), (Volume 5 Issue 4), Paper 

ID: NOV162954. 
 

22. MoawiaElfakiYahia and BadriaAbaker Ibrahim, K-Nearest Neighbor and C4.5 Algorithms as 
Data Mining Methods: Advantages and Difficulties. 

 
23. PouriaKaviani and Mrs. SunitaDhotre, Short Survey on Naive Bayes Algorithm, International 

Journal of Advance Engineering and Research Development Volume 4, Issue 11, November -
2017. 

 
24. Ahmad Ashari , ImanParyudi and A Min Tjoa , Performance Comparison between Naïve Bayes, 

Decision Tree and k-Nearest Neighbor in Searching Alternative Design in an Energy Simulation 

Tool, (IJACSA) International Journal of Advanced Computer Science and Applications, Vol. 4, No. 

11, 2013  
25. P. Domingos and M. Pazzani, “Beyond Independence: Conditions for the Optimality of the 

Simple  
Bayesian Classifier,” Available at: http://www.ics.uci.edu/~pazzani/Publications/mlc96-
pedro.pdf 

 
26. E. Frank, L. Trigg, G. Holmes, I. A. Witten, “Naïve Bayes for Regression,” Machine Learning, 

Vol. 000, 1 – 20, 1999.  
27. H. Zhang, “The Optimality of Naïve Bayes,” American Association for Artificial Intelligence, 

2004. 
 

28. https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww2.cs.uregina.ca%2F~dbd%2Fcs8

31%2Fnotes%2Fkdd%2F1_kdd.html&psig=AOvVaw0zBCCvAjAU6mkUJeWbzxhG&ust=1591239

43 

5143000&source=images&cd=vfe&ved=0CAMQjB1qFwoTCPDssovT5OkCFQAAAAAdAAAAABAD 
 

29. SaranyaVani.M1 ,Dr.S. Uma2 ,Sherin.A3 , Saranya.K4, International Journal of Science, 
Engineering and Technology Research, Volume 3, Issue 9, September 2014 

 
30. https://www.quora.com/How-do-I-calculate-the-time-complexity-of-a-decision-tree-

machine-learning-algorithm 
 
31. Scutari, M., Vitolo, C. & Tucker, A. Learning Bayesian networks from big data with greedy 
search: computational complexity and efficient implementation. Stat Comput 29, 1095–1108 
(2019). https://doi.org/10.1007/s11222-019-09857-1 

The SAGE Journal Of Innovative Research In Computing

36 

The SAGE Journal Of Innovative Research In Computing.               Volume : 1
                                                                                                                      Issue : 1


