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GUJARAT TECHNOLOGICAL UNIVERSITY

Programme Name: Post Graduate Diploma in Data Science

Level: PG Diploma
Branch: Data Science

Subject Code : DS01080021
Course / Subject Name : Statistics and Exploratory Data Analysis

w. e. f. Academic Year: 2025-26
Semester: 1
Category of the Course: Compulsory

Prerequisite:

Basic arithmetic operations, basic statistics, Elementary Probability, Analytical Thinking:
Ability to approach problems logically and critically, recognizing patterns, relationships,
and potential sources of error in data.

Rationale:

Foundation for Data-Driven Decision Making, Relevance to Managerial Decisions,

Analytical Skill Development, Hands-on Data Exploration, Critical Thinking in Problem-
Solving

Course Outcome:
After Completion of the Course, Student will able to:

No Course Outcomes RBT Level
01 | Identify objectives of statistical analysis N
02 | Apply methods of data collection & analysis. A
03 | Use correlation and regression analysis. A
04 | Visualize the data to get the insights from it further for decision making process E
*Revised Bloom’s Taxonomy (RBT)
Teaching and Examination Scheme:
Teaching Scheme v
(in Hgours) Credits Assessment Pattern and Marks
L+T+ (PR/2) Total
Theory Tutorial / Practical | Marks
L T PR C ESE | PA/CA
PA/CA (1) | ESE (V
) (M) ) V)
4 0 2 5 70 30 0 50 150
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Level: PG Diploma
Branch: Data Science
Subject Code : DS01080021

GUJARAT TECHNOLOGICAL UNIVERSITY

Programme Name: Post Graduate Diploma in Data Science

Course / Subject Name : Statistics and Exploratory Data Analysis

Course Content:

Unit
No.

Content

No. of
Hours

% of
Weightage

1.

Introduction to Statistical Methods
Statistics & Managerial Decisions, Statistical Data, Operation Research
Techniques

4

10

Data Collection And Analysis

Collection and presentation of data in terms of tables, graphs, raw data,
frequency distributions, histogram etc. Cumulative frequency curve,
Measures of central tendency and location, Partition values, Comparison
of various measures of central tendencies, Measures of dispersion,
skewness & kurtosis, comparison of various measures of dispersion

20

Probability Distribution & Statistics

Introduction of Probability, sample, space & events, Basic rules of
probability, permutation & combinations, conditional probability,
Bayes’ theorem, distributions: Binomial, Poisson, Exponential and
Normal distribution with their properties and application. Random
variables — discrete and continuous probability distribution functions

20

Correlation And Regression Analysis

Curve fitting, correlation and regression analysis, Autocorrelation,
Multiple regression, statistical Inference & estimation applied to
Industrial problems

15

Understanding Data for Exploratory Analysis

Exploratory data analysis and data visualization, Perception,
Continuous variables, Discrete variables, Dependency relationships,
Multivariate categorical variables, Temporal data, Spatial data

Data Science Pipeline: Collect, Import, Clean, Transform, Visualize,
Model, Communicate

10

25

Statistical Tests and Testing of Hypothesis

Elementary theory and practice of sampling, standard error or means
and variance, tests of significance, T test, F test, Z test and chi-square
test along with their applications, Goodness of fit, testing of hypotheses
and decision making, analysis of variance (ANOVA)

10

Total

100
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Suggested Specification Table with Marks (Theory):
Distribution of Theory Marks (in %)

R Level U Level A Level N Level E Level C Level

10 20 20 35 35

Where R: Remember; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create (as per
Revised Bloom’s Taxonomy)

References/Suggested Learning Resources:
(a) Books:

1. Quantitative Techniques for Managerial Decision by U. K. Srivastava, G. V. Shenoy and S. C.
Sharma New Age International Publishers
Probability & Statistics for Engineers by Rao, SCITECH publishers.
Statistics for Management by Lewis, Pearson publishers.
Graphical Data Analysis with R by Unwin, Antony CRC Press, 2015 ISBN 978-1498715232
Interactive Data Visualization for the Web by Scott Murray O’REILLY, Second edition, ISBN-
13:978-1491921289

agrwn

(b) Open source software and website:
1. https://onlinecourses.nptel.ac.in/noc24 ma30/preview
2. https://onlinecourses.nptel.ac.in/noc25 _ma33/preview
3. https://nptel.ac.in/courses/111104098
4. https://onlinecourses.nptel.ac.in/noc24 _mmO9/preview

Suggested Course Practical List:

1. Download a dataset from uci repository/kaggle which has data of mix type (i.e. string, float, date,).
Perform following operations in R program.

i.  Import the data, create the data frame
ii.  View the data
iii.  Print first few and last few records
iv.  Create a data frame which holds subset of original data
v.  Create a vector which holds values of one of the columns

2. (i) Create a vector having following marks: 56, 89, 76, 54, 79, 90, 75, 48.
(ii) Create a vector having following students: Karan, Rakesh, Hiren, Rudra,
Himesh, Shantanu, Rohan, Sidhdhesh.
(iii) Create a data frame from above two vectors.
(iv) Update the marks of Rakesh by more 7 marks.
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(V) Retrieve the students who secured more than 85% of marks.
(vi) Sort the student list by descending order of their marks.

3. Import the GDP dataset from kaggle and compute the difference in GDP between 2007 and 2017 for
each country. Also create a subset of countries that saw an increase of over one trillion dollars.

4.  For the GDP dataset, compute the measures of central tendency, mean, median, range and quantile for
year 2017.

5.  Import Winter_olympics dataset from any of the public dataset repository.
(i) Sort data by total medals and country and save it in new data frame.
(ii) Check mean and median of number of gold, silver, bronze and total medals.
(iii) Find that which region won the highest mean total medals?
(iv) What is the maximum number of medals won? Which country won it?
(v) Find correlations between total medals and number of gold and bronze.
(vi) Find correlation between rank and total medals.

6.  Import Movies dataset from kaggle/uci public dataset repository.
(i) Make scatter plot of tickets sold versus gross.
(ii) Redo the scatter plot, adjusting scales, divide by 1000, 100,000 and 1,000,000
(iii) Find the correlation between tickets sold and sales? Is it expected?

(iv) Make scatter plot with millions scale and also add a regression line with label to all axes and title to
plot.

(v) Make boxplot
(vi) Make individual histogram of type of films, gross sales and ticket sales.

7.  For the GDP and Life Expectancy datasets from kaggle, produce following plots that describe the GDP
and Life Expectancy during the year 2016.

(i) Create a scatter plot of GDP to Life Expectancy
(ii) Create a histogram of GDP
(iii) Create a box and whisper plot of Life Expectancy

8.  Import Summer_Winter_olympics dataset from any of the public dataset repository.
(i) Look at the column names and change names to more meaningful names.
(if) Make two histograms on one page: summer games (total), winter games (total).
(iii) Make two histograms on one page: total summer, total winter medals won
(iv) Check that is there a correlation between number of medals won in winter and summer?

(v) Check that is there correlation between number of games each country competes in winter and
summer.
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(vi) Make 6 histograms on one page showing the distribution of each of the types of medals by seasons.

9.  For the GDP, Life Expectancy and Employment datasets from kaggle, perform following tasks.
(i) Merge the columns for the year 2016 for 3 datasets into a new data frame
(i) Rename the columns to “country”, “gdp”, “life_expectancy” and “employment”
(iii) Create a frequency table for each variable
(iv) Draw histograms for each variable

10. Import any real life data set from any public data set repository. Create a shiny app that allows the user
to interactively display a box plot based on selection of value of other column.

List of Laboratory/Learning Resources Required: Orange, R, Python
Suggested Project List: NA

Suggested Activities for Students: NA
Any Other: NA
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