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	Introduction

What is machine learning?
Machine learning is a branch of artificial intelligence that is widely described as a machine's capacity to mimic intelligent human behavior. Artificial intelligence systems are often used to tackle complicated issues in a manner comparable to how people solve problems.

For better understanding there are more applications of machine learning in real world like,
Chatbots and predictive text, language translation tools, Netflix recommendations, as well as how your social media feeds are displayed are all supported by machine learning. It drives self-driving cars and robots that can identify medical issues using photos. Machine learning is being used by legacy businesses across the board, from manufacturing to retail, finance to bakeries, to generate new value or increase efficiency.

There are three categories of machine learning:
1) Supervised learning - Supervised algorithms work by defining a set of input data, a hypothesized function, and the expected results. By iteratively executing the function on the training data and involving the user to introducing control parameters, the model is improved. When the algorithm's projections and predictions are found to be right, it is termed a success. To put it simply, for supervised learning we need input data, a function f and expected results. We can define the control parameter (Maximum Likelihood or Least Square etc.) based on the select algorithms and the computer will calculate the best fit parameters and their asymptotic distributions if possible.
2) Unsupervised learning - While Supervised algorithms work on user labelled data for output predictions, these train machines explicitly on unlabeled data with little to no user involvement. Algorithms are given data to categories and sort in order to identify some hidden or unknown pattern, which is frequently employed as a preparatory step for Supervised Learning. In other words, Unsupervised learning is often used to identify patterns in the input data that are often difficult for humans to process without visualizing in higher dimensions or a logical deduction. Posting grouping data based on Unsupervised Learning, a predictive Supervised model can be used in order to make predictions for any given input.
3) Reinforcement Learning - Reinforcement learning algorithms aim to find a perfect balance between exploration and exploitation without requiring labelled data or user intervention. These algorithms operate by selecting an action and observing the results; based on this, it determines how optimal the output is. This approach is repeated until the algorithm evolves and selects the best strategy. Intuitively speaking, this sounds a lot like how human babies evolve. At first, they have no data and thus take actions randomly, but slowly based on reactions to their actions they start adapting to the world. As a result, reinforcement learning is usually used in environments, where decisions have to be taken on a moment’s notice like autonomous driving, robotics and even simulations of real-world activity such as getting AI to play a Boxing video game.

· Now the question arises which category of machine learning should we choose:
Here are few questions which can help to choose which type of machine learning is suitable for the model – 
1. Do we already have a labelled expected output? If yes, we can consider Supervised Learning, but otherwise Supervised learning cannot be performed. 
2. Is the functional relationship between the input and output clear? If you have data on income and inflation, it’s quite logical to say there will be a positive correlation. If such a relationship can be understood, its usually preferable to use supervised learning as opposed to unsupervised learning. 
3. Is the data complete? If a lot of data is NA or incomplete, we need to take extreme caution when training models.

Note: Generally, regression and classification is performed using supervised algorithms whereas pattern recognition is done by unsupervised algorithms.

· Difference between Supervised and Unsupervised Learning Algorithms

Linear Regression (Supervised learning) - Linear Regression is a supervised machine learning approach that aids in the discovery of an appropriate approximation linear fit to a set of points. Linear regression is, at its heart, a linear strategy to detecting the connection between two variables, one of which is dependent and the other independent. The goal is to comprehend how a change in one variable affects the other, resulting in a positive or negative connection.

The regression line is represented by a:

linear equation: 𝑌i = 𝑎 + 𝑏𝑋i

Where a is the intercept and b is the Slope.

This approach is used when the projected output is continuous and has a constant slope, such as when estimating sales based on pricing. Risk assessment for specific assets, for example:
Linear Regression may be extended by including more and more input data to predict the output, but as the number of input variables increases, so does the model's complexity. To fit a multiple linear regression model, a computer programmer is often utilized.
Linear Regression has certain drawbacks. It fails when the dataset has a significant degree of multicollinearity (correlation between predictor variables) and when the data is insufficient. As a result, in such cases, ridge regression is utilized to generate a precise model.

i) Advantages of supervised learning
· With the help of supervised learning, the model can predict the output based on past experiences.
· We can have exact idea about the classes of object.
· It helps in solving real-world problems like fraud-detection, tax-invasion, spam filing, etc.
ii) Disadvantages of supervised learning
· Supervised learning models are suitable for simple tasks but fail to work for handling complex tasks.
· If the test data differs from the training dataset, supervised learning will fail to predict the proper outcome.
· Training requires lots of computation time. The time spent increases fast when the size & complexity of the data increases.
· Supervised learning can only be performed when we have enough knowledge about the classes of the object

The popular Supervised Machine Learning techniques – 
· Linear Regression 
· Polynomial Regression
· Bayesian Linear Regression
· Logistic Regression
· Decision Trees
· Support Vector Machines
· Random Forests

Linear Regression Applications is mainly forecasting and preparing strategies:

1) Marks earned by students depending on number of hours studied (ideally)- In this case, marks earned in tests are independent of the amount of hours studied.
2) Crop production prediction based on rainfall- The measure of precipitation is an independent variable, whereas yield is a dependent variable.
3) Predicting a person's salary based on years of experience- As a result, Experience becomes the independent variable, while Salary becomes the dependent variable.
4) The regression model of forecasting can yield useful information, allowing businesses to plan effectively and make executive choices. Related to changes in taste of consumers the products could be upgraded, or new product can be launched.

K-means clustering (unsupervised learning) 

The K-means algorithm searches for a predetermined number of clusters in an unlabeled multidimensional dataset and concludes by using a simple interpretation of how an optimum cluster may be stated.
The concept would mostly be divided into two phases.
1. To begin, the cluster center is the arithmetic mean (AM) of all data points connected with the cluster.

2. In compared to other cluster centers, each point is next to its cluster center. The k-means clustering model is built on these two views.

You may think of the center as a data point that defines the cluster's means; however, it may or may not be a member of the dataset. In basic terms, k-means clustering allows us to cluster data into numerous groups by finding unique types of groups in unlabeled datasets without the need for data training. This is a centroid-based technique in which each cluster is connected to a centroid with the goal of minimizing the sum of distances between data points and their respective clusters.

As an input, the method consumes an unlabeled dataset, divides it into k clusters, and iterates the process until the proper clusters are found; the value of k should be preset.

The k-means algorithm, in particular, performs two functions.
1. Iteratively calculates the proper value of K-center points or centroids.
2. Assigns each data point to its nearest k-center, and the data points that are closer to a specific k-center form a cluster. As a result, data points in one cluster are both similar and dissimilar to those in other clusters.

K-means Clustering Characteristics are:

· In terms of interpretation and resolution, it is quite smooth.
· K-means is faster than Hierarchical clustering when there are a high number of variables in the dataset.
· An instance can alter the cluster while redetermining the cluster center.
· K-means restructures compact clusters.
· It is capable of processing unlabeled numerical data.
· Furthermore, it is quick, robust, and simple to grasp, and produces the best results when datasets are well different (thoroughly segregated) from one another.

K-means Clustering's Limitations are:

· Forecasting the number of clusters or the value of k might be difficult at times.
· The outcome is heavily impacted by the original input, such as the number of clusters.
· A plethora of data significantly influences the final outcomes.
· When clusters exhibit complicated spatial viewpoints, implementing clustering is not a suitable option.
· Also, rescaling is sometimes deliberate; it cannot be accomplished by data point normalization or standards; the outcome is completely altered.

The Drawbacks of K-means Clustering:

· The approach necessitates an inferred definition of the number of clusters/centers.
· An algorithm fails when faced with non-linear data sets and is unable to deal with noise and outliers.
· It is not immediately relevant to categorical data since it is only operable when a mean is supplied.
· Furthermore, Euclidean distance might weight the underlying components unequally.
· The procedure is not a non-linear transformation variation, in that it produces various outcomes with different data depictions.

K-means Clustering Applications:

1) It is used to classify sounds based on their similar patterns and to identify malformations in them.
2) It serves as a paradigm for lossy image compression techniques. In image confinement, K-means creates clusters of pixels to reduce the overall size of the image.
3) It is used in the commercial sector for identifying consumer purchases and clustering movements on applications and websites.
4) In the realm of insurance and fraud detection, it is possible to cluster fraudulent consumers to demand based on their closeness to clusters as indicated by patterns.
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	In Conclusion
Simple linear regression is a regression model that uses a straight line to determine the association between one independent variable and one dependent variable.

K-means clustering is an unsupervised machine learning method that is part of a much broader set of data techniques and operations in the domain of Data Science. It is the quickest and most efficient technique for categorizing data points into groups, even when very little information about the data is available.

Furthermore, like with other unsupervised learning techniques, it is vital to comprehend the data before deciding which approach would work best on a specific dataset to address issues. Considering the suitable algorithm, in turn, may save time and effort while also assisting in producing more accurate outcomes.
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