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CHAPTER 3 
 

 A MVDTC (Multivariate Disease Treatment Classification Algorithm) 

method for disease-treatment Identification using machine learning 

3.1 Introduction 

 Health care promises to be a wing of Interest in the present pandemic with rising 

challenges at every clock tick. Many Web-related tools are rendering their services in public 

health management. The current era is revolutionized with evidence-based medicine inheriting 

framework relying on patient health audit information for decision making. Our work considers 

one such information source like Pub med that aids in encouraging improved decisions by 

providing access to biomedical repositories. 

Our approach renders an improved output by integrating classification methods with machine 

learning techniques to deal with medical data in a short text. The technique is exemplary in the 

ultimate analysis of treatments for certain diseases aiming at combining different representations 

with various learning techniques and extracting semantic biomedical relationships. Few 

Classification algorithms that are considered and compared with our work are discussed below 

with their characteristic properties. 

3.2 Classification Algorithms 

 Classification task in data mining operates both on structured data and unstructured data 

for categorizing them into specific classes. Variant forms of classification algorithms are offering 

features as per the application requirement. Some of the well-known algorithms used for the 

classification process that are worth discussing are decision models (e.g. decision trees), linear 

classifiers like support vector machine (SVM), logistic regression model (logistic regression 

algorithm), and probabilistic models (Naïve Bayes and Complement Naïve Bayes). Among 

several existing Classifiers, few that stand ahead in providing enhanced outcomes when dealing 

with both long and short text data are discussed. 
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Decision trees are good at visualization for clear understanding of the classification results in the 

form of Classification Rules. Decision Trees representations are simple that are easily 

understood and visualized in the form of rules for classifying data. Their accuracy levels drop 

largely as minor alterations in data image major changes in the decision tree structure. The 

computational complexities involved in calculating the probabilities of several branches, 

Figuring out the best split attribute, and the scope available for pruning challenge the algorithm 

efficiency. 

A Machine Learning-based Logistic regression that uses a logistic function to deal with 

independent variables conditioned to handle binary values, tends to suffer from the problem of 

instability, despite being highly representative for numerical and categorical data. 

SVM renders high efficiency with high dimensionality data by supporting representations that 

ensure improved classification by initially representing training data as categories and later 

classifying them depending on the side they come from. But its performance degrades as the size 

of the dataset increases. Probability estimates, a common feature supported by many 

classification algorithms are not supported by SVM. It is susceptible to vulnerabilities like over 

fitting when the numbers of samples are less than the number of features. 

Bayes theorem acts as a base to Naïve Based classification algorithm that relies on class 

independence property, promises higher levels of speed and efficiency even with lesser amounts 

of training data when compared to other sophisticated algorithms. This ancestry of probabilist ic 

classifier constructs the Machine learning models at high speeds facilitating effective predictions. 

Besides, it is affected by the behavior of feature independent consideration and skewed bias data 

which are well addressed with complementary Naïve Based approach using normalization 

techniques. 

The CNB algorithm is mainly preferred for imbalanced data sets and is effective at offering 

enriched performance in classifying Text data, thereby making it a preferred choice for our 

present work targeting accurate outputs on short text within text-based data. This classification 

technique computes the probability of an object not belonging to a class there by justifying 

the meaning of complement in literal sense. The classification starts by computing the 

likelihood of the instance not belonging to a class, for all n classes considered. Later, 
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followed by examining the computed values and picking the smallest value for which the 

instance is assigned i.e., the class with this smallest value is opted for assignment. CNB 

differs from the traditional Naïve bayes in the sense that the former relies on computing 

the probability of an instance not belonging to a certain class in contrast to NB which 

computes the probability of an instance belonging to a class. Naïve Bayes results in over 

fitting the Model in favor of class with more number of examples. 

 Our approach combines the aforementioned CNB and Machine Learning algorithms that make 

use of Predictive Models for improved results with methodical ways of extracting relevant 

features from text data. Such predictive algorithms are well suitable in extracting the absolute 

class labels with a fewer number of appreciated data representations are addressed. 

3.3 Machine Learning Approaches: 

3.3.1 BOW (Bag of Words):  

This methodology is adopted to achieve text classification that takes text as input and returns a 

bag of words as the outcome. The technique is dynamic, malleable, straightforward, and is 

adopted in many scenarios for extracting important features by removing words related to 

grammar and word modification aspects [59]. Considering such vital points BOW surrenders to 

be clear or tough based on the difficulty of arranging the vocabulary of words and outlining the 

occurrence. The framework considers the occurrence of each word as an important aspect for 

guiding the classifier in classification process. Its application areas are mainly in Machine 

Learning where frequency based illustrations are adopted, as either binary based or frequency 

based. But the issue of concern is that Machine Learning approaches demand data in form of 

vectors than text for efficient and effective processing. 

3.3.2 Natural Language Processing and Biomedical Concept Depiction:  

NLP, a blend of semantic processing and Artificial Intelligence participates in retrieving the core 

from large quantities of text data is efficient at processing written languages. The technique 

performs well in applications like data elicitation reducing structured information in the 

considered text. Such benefitting feature takes its place in our proposed work for extracting 

semantic relationships among attributes. The proposed method uses NLP for improved results. 
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The POS tagger opted in our work processes the complete data set and derives crucial features of 

the sentence that include noun  and verb phrases, and mainly biomedical terminology from 

sentences present in the considered dataset. 

3.3.3 Medical Concept Representation (UMLS):  

Unified Medical Language system works with general feature depiction. The source owes to be a 

medical repository originated from US National Library related to medicine. It integrates and 

distributes medical terminology that classifies coding schema and associated sources ensuing in 

dynamic Interoperable biomedical systems. The three most important knowledge sources 

available are Meta thesaurus, semantic network, and lexicon lexical tools. Our proposed 

methodology depends on relating health concerns like disease, treatment, and cure over 

corresponding UMLS words. Ontology extraction is prominent in Medical Semantic notation to 

retrieve synonyms, interpretations, and reduce phrases in the medical dataset. 

A close insight into data mining representations for classification and visualization put froths 

issues of how the input needs to be considered. The fundamental functionality is initially to 

preprocess and then pipeline the output to classification. The current work focuses on PCA 

transforms [60, 61] that work competently using Machine learning techniques deriving an 

enhanced performance in terms of Accuracy. 

3.4 Machine learning-based MVDTC Algorithm 

The essence of our objective is to provide an efficient performance by blending classification 

techniques using ML approaches entailing preprocessing, which is relevant for health data 

represented in a short text format. The work focuses on reviewing different representation 

approaches in combination with various learning methods to examine and import associations in 

biomedical framework. Classification plays an important role in data mining that works well for 

both structured and unstructured data permitting to fall within supervised classes. Various kinds 

of classification techniques aim at various applications based on the area of usage. The 

classification algorithm takes preprocessed data as input and assigns for fitting into a class that is 

falls. Some of the well known classification approaches are decision models, regression models, 

linear support vector machine (SVM), and probabilistic models. Among fore mentioned models 
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some of which exhibit potential advantage with Machine Learning are opted for our work. 

Existing Techniques like co-occurrence analysis, rule-based methodologies are used in disease 

treatment relations, but Machine learning techniques in combination with preprocessing and 

classification result in high accuracy, precision, and recall. 

The proposed research work aims in obtaining Predictive Models for disease treatment with 

optimized and efficient results. As therapy prediction relies on data about diseases and their 

preferred treatment, we considered the PUBMED dataset for our work. The dataset opted for 

disease treatment prediction entail attributes like Patient Id, Article title, Abstract, Year, date, 

Journal title, and keywords which help in recognizing apt treatment for various diseases like 

Anemia, cancer, Breast cancer, Diabetics and many more. Our work progresses by considering 

the case studies of published articles in PUBMED repository and are subjected to Preprocessing 

aiming at quality analysis by eliminating the irrelevant features and thereby reducing the 

subspace (specifying a threshold for minimum number of occurrences to be considered for 

further processing). The CNB Classification process initiates over the preprocessed data by 

extracting the semantic relations between CURE, PREVENT, and SIDE EFFECTS using 

Machine Learning approaches like Bag of words, UMLS, and NLP. The outcome of the 

classification task holds information about the disease and its preferred treatment classes targeted 

against the percentage of cure, side-effects and prevent scenarios. Thus the class holding a higher 

value for cure and prevent are preferred for decision making over the one with more number of 

side effects.  

Input : Sentences(S) extracted from PUBMED Abstracts  

Output: Informative (I) and Non Informative (NI) sentences.  

1. If (S= = semantic relation) 
Then 

     I 

Else 

    NI; 

2. Extract (BOW) 

    Stop words (Eliminate); 
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    Lemmatization (L); // derive meaningful words based on limitations; 

    Frequent items () //Filtered based on predefined threshold value; 

3. Syntactic Representation (SR-UMLS) 

    Represented based on PoS Tagging; 

4. Classification  

     (CNB); 

The Process aforementioned gives accurate results in achieving disease treatment relation.  

We have considered the dataset containing the Medical Abstracts published in Pubmed Corpus, 

for identifying the semantic relationship between disease and treatment. For the selection of 

Informative information about disease or treatment, we have considered feature extraction using 

BOW. 

                                                                

  

To fix the threshold of word count, BOW we have considered the TF- IDF approach. By taking 

into account the term frequent and Inverse document frequency which considers the frequency of 

words related to disease and treatment in the document. 

Counts and frequencies  No of times and frequency 

 

Where m is the word count, d the document and DO the dataset. The process transforms words 

into numbers in a way that machine Learning can understand and the TD-IDF score is fed into 

Classification for improving the results. 
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                    Figure 3.1 Architecture for MVDTC Algorithm 

Implemented Algorithm 
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3.5 Conclusion 

The MVDTC approach ascertains that prior and specific knowledge about a domain leverages 

the performance of data mining techniques. Medical domain is no excuse for above assertions. 

Several classification techniques contributed their disparateness in various applications out of 

which the probabilistic models stand out to be more consistent and preferably reliable mainly for 

medical environments. Our work accomplishes the task of recognizing the semantic relations 

among the attributes in short text using ML approaches that results in various transformations. 

These transformations ensure to be mapped on to a lower sub-space by waiving out immaterial 

features for improved outcome. The pre-processed output of lowered dimensional data promises 

efficient analysis of undertaken disease treatment datasets using ML oriented CNB classification.   

The model reflects improvement of proposed approach over appraisal parameters including 

Recall, accuracy, precision and time efficiency above existing approaches.  

 

 

 

  


