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Lesson:  Advanced Machine Learning 

Experts (AMLE) 

Program 

Directors:  

Dr. Deepu Philip 

Dr. Ashutosh Khanna, 

Mr. Sanjeev Newar 

Course: Short term skill certification 

course offered by IIT Kanpur 

Time allotted: Contact hours: 5 days x 6 

hours per day = 30 hours 

Assisted hours: 6 days x 8 

hours per day = 48 hours  

Learning 

Objectives:  

 

 • Gain expertise in the  data driven Statistical approach of Artificial Intelligence 

in which simple patterns are automatically extracted from data corpora, and 

applied to the problem. 

• Exposure to latest topics in Machine Learning aspects of AI like: Input and 

Output knowledge design, Data and Data mining,  instances & clusters, divide-

and-conquer, covering algorithms, Mining rules, instance & cluster based 

learning, training & testing, association rules, etc. 

• Learn AI programming using Python and its associated libraries for Data 

Mining & Machine Learning. 

Preparations 

Necessary: 

Completing the assigned reading of text books, study the cases that are assigned, 

completing the daily homework, complete the programming language learning, 

being cordial and accommodative when working in teams, professional conduct. 
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Course Description 
Machine learning, as the name implies, focuses on algorithms and methods that allow a computer 

to learn, which is equivalent to the perspective of learning by example. Given a set of data, machine 

learning can learn about the data and their relationships, producing information. This course 

focuses on skill development (show-how) on machine learning and a number of machine-learning 

algorithms, including decision trees, Markov models, nearest neighbor learning, and others.   

Industries are overwhelmed with data, where data comes in two forms, viz., (i) too much, or (ii) too 

little. Normally, it appears that the amount of data in the world and in our lives seems ever-

increasing with no end in sight, due to the availability of cheap storage making it easy to save things 

that previously would have been trashed. Additionally, inexpensive disks and online storage make it 

too easy to postpone decisions about what to do with all  this data - where organizations simply get 

more memory and keep it all.  This course is about looking for patterns in such data, similar to what 

people have been seeking patterns in data ever since human life began. Hunters seek patterns in 

animal migration behavior, farmers seek patterns in crop growth, politicians seek patterns in voter 

opinion, and lovers seek patterns in their partners’ responses.  

A Machine Learning Expert’s (MLE’s) job is to make sense of the voluminous or scarce data, to 

discover the patterns that govern how the physical world works and encapsulate them in theories 

that can be used for predicting what will happen in new situations. Such data is stored electronically 

and the search is automated or at least augmented by a computer. What is new is this course is the 

ARTIFICIAL INTELLIGENCE- II 

Data Driven Intelligent 

Business Decisions for 

Practitioners 



    

   page 3 of 4 

familiarization with staggering increase in opportunities for finding patterns in data (know-how) 

and learn how to encapsulate them in theories for predicting what to do in new situations (do-how).  

There exist numerous types of machine-learning algorithms. Some of the more popular approaches 

include supervised learning, unsupervised learning, and probabilistic learning. Supervised learning 

algorithms imply that a teacher is present to identify when a result is right or wrong. Through the 

process of supervised learning, the algorithm predicts the value of the target variable based on the 

predictor variables. Examples of supervised learning algorithms include perceptrons, back 

propagation, and decision trees. Unsupervised learning algorithms imply that learning occurs 

unsupervised, or without a teacher. In this case, there is no target variable, but instead relationships 

in the data that are exploited for classification (for example, patterns in the data). Examples of 

unsupervised learning include Hebbian Learning, Vector Quantization, and Adaptive Resonance 

Theory (ART). Finally, probabilistic approaches to learning is a useful method in modern AI. This 

approach works on the principle that assigning probabilities to events can be done based on prior 

probabilities and observed data. This is useful because in theory this method can arrive at optimal 

decisions. 

Goals and objectives 

The course aims providing an understanding about the human decision making where many 

cognitive tasks that people can do easily and almost unconsciously but that are extremely difficult 

to program on a computer. Machine Learning is the problem of developing computer systems that 

can carry out decision process similar to human beings on large data sets. The decision process in 

ML is  more concerned with formulating the process of generalization as a search through possible 

hypotheses. The following are also part of the specific goals/objectives of this course. 

• Learning and mastering Python and using its libraries to realize complex AI system development 

for industrial data sets 

• Learning and understanding concepts related to ML where the concepts of statistical thinking is 

integrated with learning algorithms 

Learning Activities 

The first part of this course will be learning-based, requiring participants to embrace the concept of 

Machine Learning in Artificial Intelligence and appropriate statistical concepts relevant to ML. The 

major topics are as follows: 

• Basics of machine learning, learning algorithms, types of learning 



    

   page 4 of 4 

• Data mining and machine learning, the weather problem, contact lens problem, labor 

negotiation problem 

• Advanced statistics, preparing input, sparse data, missing values, inaccurate values 

• Output representation, linear models, trees, rules, clusters, instance based representations 

• Basic algorithms - inferring rudimentary rules, statistical modeling, divide-and-conquer, 

covering algorithms, mining association rules, linear models, clustering 

• Evaluating credibility (what is being learned): training and testing, predicting performance, cross 

validation  

• Data transformations: Attribute selection, discretization, projections, sampling, cleansing, 

transformations 

• Ensemble learning: bagging, randomization, boosting  

 

Self Learning 

This course also expects a significant amount of self learning through homework and other assigned 

work throughout the duration of the course. The course focuses on rapid acquiring of know-how 

and do-how and quickly translate to show-how so that skill development is possible. Development 

and assessment of skills will be an ongoing process through assigned problems and projects. The 

commitment from the participant to dedicate time necessary to complete these tasks within the 

stipulated duration is must for the successful completion of the course.  

For more information: 
For more Information, you can contact: 

Mr. Rohit Swarup,  
 

Managing Trustee Innovation & Research Foundation & Founder Futurz Xplored 

+91- 9327521343      

rohitswarup@xdsindia.com     managingtrustee@irfindia.org  
 

2nd Floor, A K Patel House, Opp. Passport Office, Nr. Mithakhali 6 Roads, Navrangpura, 
Ahmedabad-380009, Gujarat, INDIA      Ph: +91-79-26560010/20 

 

 

 

Happiness is when what you think, what you say and what you do are in Harmony – Mahatma Gandhi  
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