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Popular Article 

A glance at machine learning methods and 

their evaluation  

                                                      Abstract 

The present-day scenario demands a contextual interpretation of data. Machine learning 

methods are an integral part of precision livestock farming; they also contribute 

significantly to agriculture and animal husbandry. It is the algorithmic process of training 

data by splitting it into training and testing data, in which large datasets are efficiently 

analysed by predictive analysis. It is mainly classified into three categories, namely 

supervised learning, unsupervised learning, and reinforcement learning methods. The 

suitability and accuracy of the method to the pertaining dataset depend on various 

parameters such as misclassification rate, sensitivity, specificity, false positive rate, false 

negative rate, and precision of the models. Thus, we deal in brief with the various machine 

learning models and the methodology of their evaluation.  

 

Introduction 
 

Machine learning (ML) is developing exponentially, like big data analytics. 

Moreover, in this developing era, data must be interpreted contextually in which large 

amounts of structured and unstructured data can be processed using machine learning and 

deep learning methods. Besides these being an integral part of precision livestock farming, 

they contribute significantly to agriculture (yield predictions) and animal husbandry (breed 

classification, disease detection, and livestock production). According to PubMed and 

Google Scholar search results, the number of research papers that use machine learning 

methods has increased exponentially over the last decade. Machine learning is the 

algorithmic process of training data by splitting it into training and testing data, in which 

large datasets are efficiently analyzed by predictive analysis.  
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Types of machine learning  

It is mainly classified into three categories namely supervised learning, unsupervised 

learning, and reinforcement learning methods (Figure 1). Supervised learning is the most 

commonly used machine learning algorithm that takes input data along with labels with which the 

model is trained to generate predictions, i.e., it regresses or classifies the datasets. Henceforth, it 

is classified as regression (linear regression, non-linear regression, regression trees, polynomial 

regression, and Bayesian linear regression) and classification (decision trees, random forest, 

logistic regression, and support vector machines) algorithms. Regression attempts to create a 

curve-fitting line and makes predictions, whereas classification attempts to divide data into 

categories. In unsupervised learning (k-nearest neighbors, neural networks, K-means clustering, 

hierarchal clustering, and so on), data is given to the algorithm without a class label, and based on 

the algorithm, it finds structures and patterns in the data.  

Reinforcement learning (positive reinforcement and negative reinforcement) strives to 

adapt to the circumstances to which it is exposed over time and uses its expanded knowledge to 

resolve issues. It is trained to solve problems in a particular domain to improve performance or 

efficiency. Reinforcement learning gains knowledge through interaction with the environment and 

experience, i.e., it works using a feedback technique where an agent, preferably an AI robot, 

intervenes in the process by interacting with the environment. By attempting to minimize the use 

of human talents, this method saves a significant amount of time (Alizadehsani et al., 2013). 

 

 

Fig. 1 Types of machine learning 
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Model Evaluation 

 Modeling is the process of selecting the best algorithm and presenting data as the best 

model. The dataset will be split into the training set and the test sets, in which the test data will be 

used to evaluate the model, while the training data will be used to train the algorithm to perform 

the analysis on the test data. Thus, there is a necessity to check how well the different learning 

methods perform (accuracy and suitability) on the given datasets to get an outcome with an 

accurate model. However, the training data has its accuracy, the outcomes that are drawn from the 

test data of the model determine the accuracy of the algorithm (Alizadehsani et al., 2013). 

Confusion Matrix 

 A confusion matrix is a table that is often used to describe the performance of a 

classification model for which the true values are known. It allows the visualization of the 

performance of an algorithm in which the number of correct and incorrect predictions are 

summarized with count values and broken down by each class. It gives us insight not only into the 

errors being made by a classifier but, more importantly, the types of errors that are being made. A 

confusion matrix is illustrated in table 1. Here class 1 is positive and class 2 is negative. 

 Class 1 

Predicted 

Class 2 

Predicted 

Class 1 

Actual 

True Positive 

TP 

False Positive 

FP 

Class 2 

Actual 

False Negative 

FN 

False Negative 

TN 

Table 1 Confusion matrix 

Definition of the terms: 

1. True Positive (TP): Observation is positive, and is predicted to be positive. 

2. False Negative (FN): Observation is positive, but is predicted negative. 

3. True Negative (TN): Observation is negative, and is predicted to be negative. 

4. False Positive (FP): Observation is negative, but is predicted positive. 
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Accuracy 

 Accuracy is defined as the ratio of the sum of true positive and true negative by total values 

(TP+TN+FP+FN). 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃 + 𝑇𝑁

TP + TN + FP + FN
 

Misclassification Rate 

 The misclassification rate is defined as the ratio of the sum of false positive and false 

negative by total values (TP+TN+FP+FN) and it is also called the error rate. 

𝑀𝑖𝑠𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =  
𝐹𝑃 + 𝐹𝑁

TP + TN + FP + FN
 

Sensitivity (SN) 

 The number of correct positive predictions is divided by the total number of positives. It is 

also called recall (REC) or true positive rate (TPR). The best sensitivity is 1.0, whereas the worst 

is 0. 

𝑆𝑁 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

 

1. High recall indicates that the class is correctly recognized (small number of FN).  

2. Low recall indicates that the class is incorrectly recognized (large number of FN).  

Specificity (SP) 

 The number of correct negative predictions is divided by the total number of negatives. It 

is also called the “true negative rate” (TNR). The best specificity is 1.0, and the worst is 0. 

𝑆𝑃 =
𝑇𝑁

𝐹𝑃 + 𝑇𝑁
 

False Positive Rate 

 The number of incorrect positive predictions is divided by the total number of negatives. 

The best false positive rate is 0, whereas the worst is 1. It can also be calculated as 1- specificity. 

𝐹𝑃 𝑅𝑎𝑡𝑒 =
𝐹𝑃

𝐹𝑃 + 𝑇𝑁
 

False Negative rate 

 The number of incorrect positive predictions is divided by the total number of positives. 
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The best false negative rate is 0, whereas the worst is 1. 

𝐹𝑁 𝑅𝑎𝑡𝑒 =
𝐹𝑁

𝐹𝑁 + 𝑇𝑃
 

Precision  

 To get the value of precision, we divide the total number of correctly classified positives 

by the total number of predicted positives. High precision indicates a small number of false 

positives. Low precision indicates a large number of false positives.  

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 

1. High recall, low precision: this means that most of the positives are correctly 

recognized, but there are a lot of false positives. 

2. Low recall, high precision: this shows that we miss a lot of positive classes, but 

those we predict as positive are indeed positive.   

Conclusion  

In conclusion, it is important to evaluate the models and find a suitable model for the 

datasets that will be a crucial part of the contextual analysis of the data. Thus, the above-discussed 

parameters will be useful for the evaluation of each model. 
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