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Machine learning: Introduction
Machine learning is a set of method by which computer algorithm developed and applied to data in order to generate information in order to find the hidden patterns and solve a specific problem. 
It is a branch of artificial intelligence (AI) and computer science which focuses on the use of data and algorithms to imitate the way human learn, gradually evolving and learning with experience. 
Some of the common problems solved by machine learning algorithms include consumer segmentation and targeting based on buying patterns, forecasting election results, image recognition, credit rating and fraud detection, risk classification in motor insurance and fax tax declarations. 
There are briefly two machine learning algorithms, namely Supervised machine learning and Unsupervised Machine learning.

1. Supervised Machine learning Algorithm
Supervised learning is associated with predictive models in which the output is specified, and the machine is given a specific aim. Parameters are then set in the model to improve the accuracy. These algorithms work by defining a set of input data (xi data), a hypothesized function f and the expected results yi. Model can then be improved by iteratively executing the function on the training data and involving the user to introduce control parameters. Here, labelled data and user involvement is important. 

There are two subtypes of supervised machine learning algorithm:
· Regression: It is used if the relationship between the input and output variable is functional and known. It is used for prediction of continuos variables. Some machine learning regression models are Linear regression, Regression trees, non linear regression, Bayesian linear regression and polynomial regression. 
· Classification: It is used for the prediction of categorical variables and those problems that have a binary classification. Also, if there is a non linear relationship between input and output variables. Some machine learning classification models are Random forest, decision trees, logistic regression, and support vector machines. 
Advantages of supervised machine learning algorithm:
1. Model can predict output based on prior experiences. 
2. We can have an exact idea about the classes of the object. 
3. It helps to solve real world problems like fraud detection and spam filtering. 

Disadvantages of supervised machine learning algorithm:
1. It is suitable for simpler tasks and hence cannot handle complex tasks.
2. It takes a lot of computation time so its time consuming. 
3. We can only perform when we have enough knowledge about the classes of object.


Linear Regression: Supervised machine learning
Linear Regression is a supervised ML algorithm that helps find a suitable approximate linear fit to a collection of points. At its core, linear regression is a linear approach to identifying the relationship between two variables with one of these values being a dependent value and the other being independent. The idea behind this is to understand how a change in one variable impacts the other, resulting in a relationship that can be positive or negative.
Hypothesis function for linear regression is:
Yi = Xi
Where Xi is the independent variable, Yi is the dependent variable
 is the intercept parameter 
 is the slope parameter. 

Application of linear model: It is usually applied in the cases where the predicted output is continuos in nature and it has a constant slope. 
Real life examples of the applications are: estimating sales based on price, assessing risks for future investments, predicting revenue of the product etc.

2. Unsupervised machine learning algorithm
This is the type of Machine learning where in models are trained using unlabelled data and are allowed to act on data without any supervision. Algorithms are left with the data to classify and group them to identify some hidden or undiscovered pattern and is often used a preliminary step for Supervised Learning. Goal is to find the underlying structure of dataset, group them according to similarities and represent the dataset in a compressed format. 

Here, unsupervised machine learning algorithm is subdivided into:
· Clustering: It is a method of grouping objects into clusters such that objects with most similarities remains into a group and has less or no similarities with the objects of another group. 
· Association rule: It is used for finding relationships between the variables in a large database. It determines the set of items that occur together, for example, market basket analysis. 

Different models of unsupervised machine learning algorithm:
· K means clustering
· KNN (k nearest neighbours)
· Hierarchal clustering
· Neural networks
· Principle component analysis


Advantages of unsupervised learning algorithm:
1. It can be used for more complex tasks as we don’t need labelled input data.
2. It is also preferable as unlabelled data is easy to get and it has little to no user involvement.
3. It is helpful in finding insights which are not clearly visible to human eye. 


Disadvantages of unsupervised learning algorithm:
1. It is intrinsically more difficult as it does not have a corresponding output. 
2. Results can be less accurate or less reliable as input data is not labelled and algorithm does not know the exact output in advance. 

K means clustering: Unsupervised Machine learning
K means clustering is an iterative unsupervised learning algorithm that partitions n observations into k clusters where each observation belongs to the nearest cluster mean. Here K defines the number of pre-defined clusters that need to be created in the process, as if K=2, there will be two clusters, and for K=3, there will be three clusters, and so on. 
It basically aggregates a collection of data points based on their similarity. It is a centroid based algorithm where each cluster is associated with a centroid. The main aim is to minimize the sum of distances between the data point and their corresponding clusters. 
Application of k means clustering in real world: identifying fake news, spam detection and filtering, classifying movies or books by genre, popular transport routes while town planning. 





