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Abstract— In this paper, we will discuss some of the research 

we have find till and what we have concluded from that 

survey. We try to compare and combine four text mining 

algorithms we have explored. We will work on Text 

Classification (Message or Comment Spamming detection). 

Text mining is the process of extraction of high quality of 

information from text. It involves the structuring of input text, 

deriving patterns within it and finally interpretation of the 

output. 
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I. INTRODUCTION 

Text Classification also known as Document Classification, 

is a task to assign document to one more classes or categories. 

It can also be binary classification (Spam-Ham).  In advanced 

classification, News articles are classified into different 

categories like Business, Politics, and Entertainment. 

For news agencies, it is rigorous task to assign 

category to each article manually. Text Mining helps in this 

task very well not as much as human accuracy but at workable 

level. 

Spam messages and irritating everyone. If we block 

one number or mail, Spammers send it through another id. So 

it will be annoying to block them all. Text mining easily solve 

this problem using algorithm. 

The good thing is it doesn’t through sender’s name 

or id, it is done on the basis of only and only Content. 

Similarly, we can get the information like sentiment 

of the given text by applying algorithms discussed in this 

paper. This can be used by companies to know the sentiment 

behind customers review. As there are too many reviews they 

can directly know whether it is positive or negative by 

computer. 

The most important part of text mining is how you 

handle so many feature. Because there will same number of 

features as much as the unique words in the text. Message 

Spam detection is not at all problem as it has less number of 

words. In article categorization, we have to manage all the 

features by using more computing power as using optimal 

algorithm.   

The reason behind choosing only these four 

techniques for the study is their scalability of attributes. In 

text mining, there are same number of attributes as there are 

words. None of other techniques work well with this much 

large attribute set. Some of the techniques which cannot be 

used are Apriori Algorithm, Random Forests, etc. 

A. Naïve Bayes 

Naive Bayes is a machine learning algorithm. It is very simple 

probabilistic classifier with strong independence assumption 

between features. It is named after Rev. Thomas Bayes. It is 

based on supervised learning. In this algorithm, we give some 

train data and try to make the pattern model. In this we used 

two words likelihood and prior probability. In data 

classification, we have to take a count of frequency of data. 

We take an example to understand this terms and whole 

method.  Let assume there are some green ball and red ball 

available to us. Now we have data how many red balls are 

there and how many green balls are there. So, using this 

algorithm we can make a pattern model and using that we can 

predict that next ball is of which color. Here likelihood means 

in particular are what is probability that particular ball which 

we will pick is of this particular color. Prior probability means 

that what is the probability that next ball will be of this color.  

Formula of this method is given below, 

𝑃 (
𝐻

𝐸
) =  

𝑃 (
𝐸

𝐻
) ∗ 𝑃(𝐻)

𝑃(𝐸)
 

Where, 

 P(H) is the probability of hypothesis H being true. This 

is known as the prior probability. 

 P(E) is the probability of the evidence (regardless of 

the hypothesis). 

 P(E|H) is the probability of the evidence given that 

hypothesis is true. 

 P(H|E) is the probability of the hypothesis given that 

the evidence is there. 

To illustrate this concept with an example[11], let’s 

assume that we have a collection of 500 documents where 

100 documents are spam messages. Now, we want to 

calculate the class-conditional probability for a new message 

“Hello World” given that it is spam. Here, the pattern consists 

of two features: “hello” and “world,” and the class-

conditional probability is the product of the “probability of 

encountering ‘hello’ given the message is spam” — the 

probability of encountering “world” given the message is 

spam.” 
P(x=[hello, world]∣ω=spam) = P(hello ∣ spam)*P(world ∣ spam) 

Using the training dataset of 500 documents, we can 

use the maximum-likelihood estimate to estimate those 

probabilities: We’d simply calculate how often the words 

occur in the corpus of all spam messages. E.g., 

P^(x=[hello, world]∣ω=spam)=(20/100)*(2/100)=0.004 

Now we see merits of this technique. First, it is very simple 

method to implement. It is very scalable and fast algorithm. 

It can be train on small dataset. It has many application like 

medical diagnosis, semantic analysis, text classification etc.  

Mainly this algorithm is used in email spam checking. Naive 

Bayes can be used for Binary and Multiclass classification. It 

provides different types of Naive Bayes Algorithms like 

GaussianNB, MultinomialNB, BernoulliNB. It can handle 

missing data. We can use only particular feature to increase 

our accuracy. By removing stop words and non-trivial word, 

we can increase the performance of our algorithm. 

This method also has some demerits. The main 

disadvantage of this method is that it consider everything 
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independent to each other and also it gives same preference 

to every data. For example if I want to go to party then I will 

look in my cupboard and then I will pick something I like. 

Let's assume we are using naive Bayes method and it suggest 

that I like green t-shirts and black pants. But it is possible that 

I do not like the combination of black and green though I like 

both the color. So it does not take count of dependence 

between two objects. Because of all this it is called naive 

method. Naive Bayes classification is outperformed by many 

other methods like support vector machine(svm), random 

forest, decision tree etc. Probabilities are small number after 

multiplying two numbers, it become very small. So, we have 

to use log probabilities some times. We have to fix the 

frequency number, according to that our accuracy can 

change. So, we have to check to get optimize accuracy. If data 

is redundant or highly related then it will damage the 

accuracy of the algorithm. Naive Bayes will not be reliable if 

there are significant differences in the attribute distributions 

compared to the training dataset. 

B. KNN Algorithm 

It is an instance based machine learning algorithm (a.k.a. 

Lazy algorithm). There is no training of model in this 

algorithm. KNN stands for K Nearest Neighbors, where K is 

an integer which is decided by the programmer. In KNN, for 

every new data, it is checked how similar it is with each of 

the members of dataset. In each comparison it is given a score 

which says how similar it is to the particular data. After 

completing this, K most near neighbors are chosen. If one is 

doing classification then Voting is used form K neighbors. 

For regression, mean of K neighbors is used. In further 

advancement, weighted nearest can be used which gives 

specific weightage to each neighbor.     

 
Fig. 1: 

In above classification example, red star is the new 

data which will be classified in category either yellow or 

purple. If we will decide k = 3 then two votes will for purple 

and one will be for yellow so it will be categorized in 

‘Purple’. In case of k = 5, four votes for yellow and two for 

purple leading it to categorize in ‘Yellow’. 

Formula and how it works given with example here. 

In example, test data is [enigma, surprisingly, funny, movie] 

One record from dataset is [enigma, funny, recommend, 

movie, effective]To find how near this 2 points are, we will 

calculate Score. This score will only be based on matching 

words. 

Here matching words are ‘enigma’, ‘funny’, ‘movie’. 

Score = Summation effectiveness of each matching word  

Effectiveness of any word = 

𝑙𝑜𝑔10(
1

𝑜𝑐𝑐𝑢𝑟𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑤𝑜𝑟𝑑 𝑊ℎ𝑜𝑙𝑒 𝐷𝑎𝑡𝑎𝑠𝑒𝑡
) 

If word enigma is 1 time in all 1000 comments then 

its occurrence is 0.001 Word movie is in 70% of the 

comments so its occurrence is 0.7. 

Score = Effectiveness of ‘enigma’ + Effectiveness of 

‘funny’ + Effectiveness of ‘movie’ = 𝑙𝑜𝑔10 (
1

0.001
) +

𝑙𝑜𝑔10 (
1

0.1
) + 𝑙𝑜𝑔10 (

1

0.7
)= 3 + 1 + 0.1549= 4.155 

Highest K scores are taken into account for voting. 

The main merit of this method is no time wastage on training 

of data as it is an instance based algorithm. The most 

enlightening thing about KNN is it can be applied to any data 

whether it is linearly separable or not. Also, when data is too 

large classification accuracy increases. 

Now demerits of this method is discussed here. First 

of all, determining value of K is quite difficult task. Which 

attributes to use for deciding the nearest neighbors is the most 

difficult part of KNN as it majorly decides accuracy of 

algorithm. Shall we use all attributes or some of the 

attributes? Computation cost increases as dataset becomes 

larger. Bigger dataset can lead to good accuracy but on the 

cost of higher computation. 

C. Artificial Neural Networks (ANN) 

Artificial Neural Networks (ANNs) are inspired by biological 

neural network. ANNs are consist of many neurons. These 

neurons are connected with so called connection (synapse). 

Synapse use to transmit data from one neuron to another in 

our brain. It works same way in ANNs. ANN consist of many 

layers of these neurons and connections. There are three types 

of layers: input layer, output layer and hidden layer. Typically 

data traverse from input layer to hidden layers and then to 

output layer. There are only one input layer and only one 

output layer but there can be more than one hidden layers. 

 
Fig. 2: 

Each neuron in a layer connected to every neuron in 

next layer with some weight-connection. The value of neuron 

in next layer is summation of multiplication of all weights and 

previous layer neurons. ANNs are trained on data and adjust 

their weights using back-propagation algorithm. 

Mostly ANNs are used for classification and 

regression task. ANNs have many application in real world 
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like neuroscience, image reorganization, text classification, 

forecasting and many more. 

Now, merits of this method is given here. ANNs are 

able to learn almost any complex and non-linear relationship 

between input and output. And that is important because most 

of the problems in real word are not always linear. Another 

important thing is with large dataset and with good feature 

selection ANN can outperform most of the algorithm 

compared to. ANNs are also easy to use. 

There are also some demerits of this technology. 

ANNs have high training time because of high computation 

cost of back-propagation. ANN suffers from curse of 

dimensionality. Cost of training grows exponentially as we 

increase nodes and hidden layer. Even though with use of 

back-propagation algorithm ANN can fit and converge any 

function. But it is not always converge to global optimal 

solution. ANN have multiple local minima so back-

propagation algorithm can stuck in one of those. Also, ANNs 

are hard to interpret once they are trained. Also ANNs 

perform poorly on small datasets. 

D. Support Vector Machine (SVM) 

SVM is invented by Vladimir N. Vapnik and Alexey Ya. 

Chervonenkis in 1963. Support vector machines are 

supervised learning model that analyze data for classification 

and regression analysis. SVM is proven to be one of the most 

powerful algorithm for classification task. SVM performed 

very well in case of binary classification problem. They also 

worked well with image classification too. SVM did great on 

MNIST (hand written digit reorganization) dataset. It is 

known that SVM perform good on data with feature space 

~10,000. Some author also proved that support vector 

machine also give fast and efficient result in text 

classification task. 

SVM algorithm basically try to find best decision 

boundary that separate two class. The best decision boundary 

in this case is defined as one who maximize distance between 

closest members of both classes. This distance between 

closest points are called margin. SVM finds maximal margin 

boundary such that it separate two classes with best possible 

results. 

 
Fig. 3: 

For an instance in above case assume two classes (red square 

and blue circles).  Here both ‘A’ and ‘B’ boundary in can 

separate data in perfectly but SVM will select ‘A’ because it 

is at maximum distance from red and blue class points. 

 
Fig. 4: 

In above example two red point and one blue point 

are used to decide separating line for two classes. These 

points which helps deciding optimal boundary are called 

support vectors. SVM with linear kernel is same as linear 

regression or a perceptron. SVM can perform exceptionally 

well with the concept known as kernel trick.  

SVM classify into two category. I) Linear SVM. II) 

Non-Linear SVM. Non-linear support vector machine use 

different kernel to transform data into another space. These 

kernels are RBF, polynomial, Gaussian etc. When two classes 

are linearly inseparable using kernel trick SVM can find 

linear boundary between these classes. 

Now, we discuss merits of this method. There are 

many advantages of SVM and why it is performing well in 

classification task. One of the advantages is SVM does not 

overfit data because it has a regularization parameter C and r 

(in Gaussian kernel). These implies that when using SVM by 

carefully selecting these regularization parameter SVM can 

be robust.  Secondly kernel-transformation gives superior 

result with SVM compared to other classification algorithms 

like ANN. ANN can also use kernel method but they does not 

give as good result as SVM. 

SVM perform well on data which has more attribute 

than available data instances. Compared to other model like 

ANN in such case ANN will overfit data or perform poorly. 

Most of the text classification task tends to have higher 

number of attributes. 

SVM is based on quadratic programming problem, 

so there is a global optimal solution. On the other side, the 

classification algorithms like ANN which have multiple local 

minima. 

There also some demerits of using this method. First 

of all, SVM suffers from longer training time. Because 

support vector machine achieve its result by solving 

associated dual problem. Another drawback of SVM is 

selection of parameters. Like any other classification 

algorithm SVM also require selection of different parameter. 

This is called model selection. In artificial neural network we 

need to select parameters like number of hidden layers, 

activation function, number of nodes in layers etc. Same way 

in SVM selection of proper kernel, setting proper value 

margin parameter C. But due to higher training time of SVM 

it become hard to find optimal parameter on big dataset. SVM 

does not produce class membership probability. The term 

class membership probability refers as ‘a probability 
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distribution over a set of classes’.  In case of support vector 

machine it only output most probable class. Reason why 

support vector machine perform well in text classification 

task is that most of text classification problem are linearly 

separable. When using SVM with linear kernel there are less 

parameter to optimize. Linear kernels are tends to train faster. 

Text has lots of feature and SVM performs well with higher 

number of features compared to other classifiers. 

II. CONCLUSIONS 

From all these techniques' study, we can represent their 

strengths and weaknesses in tabular form. For comparison we 

consider some parameters like training time, running time and 

what kind of dataset is good for algorithm. 

Algorithm 
Training 

Time 

Running 

time 
Optimal Dataset [5,6,8,9] 

NB Very Low Very Low 
Works With any size of 

dataset 

KNN None High 
Dataset With Low number 

Of features 

ANN High Moderate Requires large dataset 

SVM High Moderate 
Works Good with even 

Higher number of features. 

From comparison we can say that different 

algorithm perform differently in various conditions. Naïve 

Bayes works well with any type of text classification tasks in 

comparison to other algorithms. But sometimes SVM 

outperforms Naïve Bayes. So in most of text classification 

problems NB provide baseline.  In KNN training time is none. 

Every new data predicted based in its K-nearest neighbor. It’s 

one of the main advantage over other algorithms. But when 

feature space grow KNN suffer from curse of dimensionality 

and not perform very well with high number of features. ANN 

is one of important algorithm in any classification task. But 

compared to SVM, ANN are tends to over fit the data more. 

SVM compared to all algorithm outperform in many ways. 

SVM even works well with data with high number of features 

and fewer number of instances. In text classification task 

feature space generally tends to be high and data in many case 

is not big enough. SVM solution is based on optimization of 

convex function so unlike ANN it always leads to global 

optimal solution.  

Therefore SVM seems like the best choice in text 

classification task. 
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