Introduction of Machine Learning

As you know, we are living in the world of Humans and Machines, Humans have been learning and evolving from the past experience since billions of years, on the other hand the era of machines and robots has just began.

In today’s world these machines or robots are like they need to be programmed before they actually follow your instructions, but what if machines started to learn from their own and this is where machine learning comes into the picture.
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Machine learning is the core of much futuristic technological advancement in our world, today you can see various examples or implementation of machine learning around us such as apple series, tesla’s self-driving car, Sofia AI robot and many more are there. So, what exactly is Machine Learning?
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“Machine Learning is a subset of artificial intelligence. It focuses mainly on the designing of systems, thereby allowing them to learn and make predictions based on some experience which is data in case of machines”.

Do you know why is Machine Learning important, how does it work, what are the different types of Machine Learning or where is it headed? – So, let’s dive into the answer of these questions one after another.

The value of Machine learning has just beginning to show itself, there’s a lot of data in the world today generated not only by people but also by computers, mobile phones and other devices.

This will only continue to grow, traditionally humans have analyzed data and adapt its system in their data past, however as the volume of data surpasses the ability for humans, it's possible to quickly and automatically produce models that can analyze bigger, more complex data and deliver faster, more accurate results – even on a very large scale.


How a Machine Learning work

One of the approaches is where the machine learning algorithm is trained using a labelled or unlabeled training data set to produce a model. New input data is introduced to the ML algorithm and make a prediction based on the model, the prediction is then evaluated for accuracy and if the accuracy is acceptable the machine learning algorithm is deployed.

But what if the accuracy is not acceptable, the ML algorithm is trained again and again within an augmented training data set, this was just a high-level example as there are other steps involved in it.

Let’s move on and quickly parse through Machine learning into 4 different types and see how each of them are, how they worked and how each of them is used in various fields. 


Different types of Machine Learning:

· Supervised Learning
· Unsupervised Learning
· Semi-supervised Learning
· Reinforcement Learning
 
 
Supervised Machine Learning

Supervised learning is where you have input variables X and an output variable Y and you used an algorithm to learn the mapping function from the input to the output that is Y equal F(X). The goal is to approximate the mapping function so well that whenever you have a new input data X you could predict the output variable that is Y for that data.

· It is the most commonly used and successful types of machine learning. 💥
· Supervised learning as the name suggests that it supervise something. 

Let me simplify this definition for you –

· A Machine Learning method where each instance of a training data set is composed of different input attribute and an extracted output. The input attributes of training dataset can be of any kind of data, it can be of value of a database or pixel of an image.

· For each input instance an expected value associate, the value can be discreet presenting a category or it can be real or continuous value and either case the algorithm learns the input patterns that generate the expected output, now once the algorithm is trained it can be used to predict the correct output of a never seen input.
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In this Image above you can see that:

· we are feeding raw inputs as image of apple to the algorithm as a part of the algorithm we have a supervisor who keeps on correcting the machine or who keeps on training the machines or keeps on telling him that yes it is an apple or no it is not an apple, things like that.

· So, this process keeps on repeating until we get a final trained model, once the model is ready it can easily predict the correct output of a never seen input.
 
 
We can use below algorithm for supervised learning.

· Linear regression
· Random Forest
· Super vector Machines


Some used cases of supervised learning

In the field of banking sector

· Supervised learning plays a pivotal role and predicts the credit worthiness of a credit card holder like building a machine learning model to look for faulty attributes by providing it with a data on delinquent and non-delinquent customers.

In the field of Healthcare sector

· It is used to predict patient’s readmission rates by building a regression model by providing data on the patient’s treatment administration and readmissions to show variables that best co-relate with readmission.

In the field of Retail sector

· It is used to analyze a product that a customer buys together and does this by building a supervised model to identify freakier itemset and association tool from the transactional data.
 

Unsupervised Learning

When the information used to train is neither classified nor labelled. Unsupervised learning studies how systems can infer a function to describe a hidden structure from unlabeled data. 

The system doesn’t figure out the right output, but it explores the data and can draw inferences from datasets to describe hidden structures from unlabeled data. 
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Algorithms of Unsupervised Learning

· Apriori Algorithm
·  K-means Algorithm
· Hierarchical Algorithm
 
Some used cases of unsupervised learning

In the field of banking sector

· It is used to segment customers by behavioral characteristics by serving prospects customers to develop multiple segment using clustering.


In the field of healthcare sector

· It is used to categorize MRI data by normal or abnormal images, it uses deep learning techniques to build a model that learns from a different feature of images to recognize a different pattern.

In the field of retail sector
· It is used to recommend products to customers based on their past purchases, it does this by building a collaborative filtering model based on the past purchases.
 
Semi-supervised Learning

Semi-supervised learning falls in between supervisor and unsupervised learning. In many practical situations, the cost to label is sort of high; since it needs proficient human specialists to try and do that.

So, in the absence of labels in the majority of the observations but present in few, semi-supervised algorithms are the most effective for the model building. These ways exploit the concept that although the group memberships of the unlabeled data are unknown, this data carries important information about the group parameters.

Real world application for semi-supervised learning  

Web Page classification is the one real world application for semi-supervised learning. For say you want to classify any given webpage into one of several categories like, “Education” or “shopping”. Well in such case where it's expensive to go through tens of thousands of webpages, just imagine how boring it would be. Semi-supervised learning is ideal for such a situation.

Reinforcement Learning

It is a type of ML algorithm which allows software agents and machines to automatically determine the ideal behavior within a specific context to maximize its performance.

It is basically the interaction between two elements the environment and the learning agents, the learning agents leverages two mechanism. Now this agent rewards the agents for correct actions which is reinforcement signal leveraging the rewards of this agent improves its environment knowledge to select the next action.

Some used cases of reinforcement learning

In the field of banking sector

· It is used to create the next best offer model for the call center by building a predictive model that learns over time as user accepts or reject the offer made by the sales.

In the field of healthcare sector

· It is used to allocate scarce medical resources to handle different ER cases by building a mark of decision process that learns treatment strategies for each type of er case.

In the field of retail sector

· It can be used to reduce excess stock with dynamic pricing by building a dynamic pricing model that are just the price based on customer response to the offers.


Key Takeaways…


Machine learning uses algorithms to parse data, learn from that data, and make informed decisions based on what it has learned. The above information has certainly help you in deciding if you will use supervised, unsupervised or reinforcement learning.
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