College of Engineering Pune
(An Autonomous Institute of Government of Maharashtra)
Department of Mathematics
( MA-  ) Probability and Statistics
F.Y. B. Tech. Semester II (Computer)

Teaching Scheme                                                                                   Examination Scheme
Lectures: 2 hrs / week                                                     	                   Internal Test : 30 marks
Practical: 2 hrs / week                                                                            Assignments: 30 marks
                                                                                          	                   End Sem. Exam: 40 marks

Unit I: Introduction to ‘R’: 
Introductory R language fundamentals and basic syntax, major R
data structures, Using R to perform data analysis, creating visualizations using R.        
S: Plotting Histogram and heat maps in R                                                                            [6L+3S]   
Unit II: Descriptive statistics: 
Measures of location and variation. Visualization of data: Frequency tables, bar diagrams, histograms, heat maps, other visualization tools. Review on introduction to combinatorics and probability theory.
S: Bayes’ Rule for conditional probability                                                                           [6L+3S]                                                       
Unit III: Some of the basic probability distributions: 
Binomial, Poisson, Exponential, and Normal. Central limit theorem.     
S: Exponential distribution                                                                                                   [7L+3S]                                                                                                                                    
Unit IV: Basic statistical inference and hypothesis testing: 
Estimation, basic tests such as t-test, z-test, F-test, χ2 –test, Nonparametric tests: Sign test, Wilcoxon signed rank test.             
S:  Wilcoxon signed rank test                                                                                              [9L+4S]
Assignments:
1. Installation of R studio, Introduction to R Programming, Variables and Datatypes
2. Data representation tools using R:  Histogram, Bar plot and pie chart (for inbuilt dataset, for external dataset,Data.csv and for data vector added to R.)
3. Probability using R: calculations in R for eg. choose(n,p) command to calculate ways to select p objects out of n, Defining a function PDF/CDF in R, plotting the function in R and finding probabilities
4. Finding probabilities using standard distributions:  finding probabilities on Bernoulli distribution using statistical tables and using R, finding probabilities on Poisson and Normal distribution using statistical tables and using R
5. Finding probabilities using sampling distributions: Finding probabilities on Exponential distribution using R, Chi-squared distribution T-distribution and F distribution using statistical tables and  using R
6. Testing of hypothesis using statistical tables and using R

Text Book :
· Christian Heumann, Michael Schomaker, Shalabh, Introduction to Statistics and Data Analysis, ISBN: 978-3-319-46160-1, DOI: 10.1007/978-3-319-46162-5, Publisher: Springer,Year: 2016.

Reference Books :
· Ross S.M., Introduction to probability and statistics for Engineers and Scientists (8th Edition), Elsevier Academic press, 2014.
· Ronald E, Walpole, Sharon L. Myers, Keying Ye, Probabilty and Statistics for Engineers and Scientists (9th Edition), Pearson Prentice Hall, 2007.

·  Tilman M. Davies, The book of R: A first course in Programming and Statistics (1st Edition), No Starch Press, USA, 2016.
· S. P. Gupta, Statistical Methods, S. Chand & Sons, 37th revised edition, 2008.
· Kishor S. Trivedi, Probability and Statistics with Reliability, Queuing and Computer Science Applications (2nd Edition), Wiley Student edition, 2008.
· Stephens L.J., Schaum’s outline of statistics for Engineers, Latest edition, 2019.
· The practice of Business Statistics by Manish Sharma and Amit Gupta, Khanna Publishing Company Private Limited, New Delhi, 2014.

References for R Software:

· Norman Matloff, The Art of R Programming - A Tour of Statistical Software Design, (1st Edition), No Starch Press, USA, 2011.
· Sudha Purohit, Sharad Gore, Shailaja Deshmukh, Statistics using R (2nd Edition), Narosa Publications, 2019.
·  Randall Pruim, Foundations and Applications of Statistics - An introduction using R (2nd Edition), American Mathematical Society, 2018.
· Hadley Wickham and Garrett Grolemund, R for Data Science: Import, Tidy, transform, Visualize and Model Data, (1st  Edition), O’Reilly Publications, 2017.      
-------------------------------------------------------------------------------------------------------------
 
Outcomes:  Students will be able to
1. Recall and know basics of probability theory, R software, probability distribution. 
1. Understand concepts of probability, probability distributions, estimation, and use of R software. 
1. Evaluate probability of compound events, find probabilities using standard distributions, test for basic statistical inference (t-test, z-test, F-test, χ2 –test, confidence interval, non parametric tests), Use of statistical tables and data sets in R.
1. Prove theorems / statements, run standard programs on R.
1. apply concepts of probability and statistics to various problems including real life problems.
 
Note 1 :
1. To measure CO1, questions may be of the type- define, identify, state, match, list, name etc.
1. To measure CO2, questions may be of the type- explain, describe, illustrate, evaluate, give examples, compute etc.
1. To measure CO3, questions will be based on applications of core concepts.
1. To measure CO4, questions may be of the type- true/false with justification, theoretical fill in the blanks, theoretical problems, prove implications or corollaries of theorems, etc.
1. To measure CO5, some questions may be based on self-study topics and also comprehension of unseen passages.

Note 2 :
	All the Course outcomes 1 to 3 will be judged by 75% of the questions and outcomes 4 and 5    
           will be judged by 25 % of questions. 



