
Course Code: 302
Course Title: Statistical Methods and Data Analysis

Cours.icodt' 302

Course Title Statistical Methods and Data Analysis
(Multi-DisciT)lmary Course -03)

[Titlc of ll`i` i`o``rsi-u'ill  I)e the  oi`c  sclccted by the  st`idcnl  from coursi```  offered  by i.olli`ge/instifutc out of the

c()urge  basket (m`.`rcd  by the  Univcrsity under the  Multi -DisclT)Iinarv courses or lnti`r-d isc Lplmary courses.1

Cl.edits 4
Co u rse Cat.`g()ry Multidisciplinary Coiirsc (MDC-03)

I,.``'el of Cou rse 200-299 ( Intemediate Level Course )
Teaching per Week 4 Hrs.

Minimum wccks perSemester 15  (Iiicluding class work, examination, preparation ctc.)

Fte`'ie``' /  Re\.isi()n

[m|)lementation  Year: A.Y.  2024-2025

Purpose ot` Course o  equip  students  with  the  fundamen(al principles and  [echniqucs necessary to analyze  and  interpre
ata  aci.(iss  various  disciplines.  TliTougli  hands.on  experience  and  tlieoretical  ulidei.standing.  studeltt

I I   gain   prof]cicncy   in   statistical   Inethods   essential   for  making   informed   deciLqions  and   drawln
eaningful insigh(s from camp ]ex datasets,  fostering interdisciplinary problem-solving skills.  [Sfuden
I I   opt   any  one  course   of  multi-disciplinary  nature   from  other  than  the  computer  Science   an

ppliczition  l`aculty.  The  i.ouise will bc offered  by the  institute/college passed by the  Board of Studie.
I. uliivi`rsiiy  facultii`s  o`hcr lhtln  thi`  i`omputcr scii.ncc`  and  aDDl[i.allon  racultv  I

C(Jurs.10bjecti`'e I .  Develop  fundamen al  level  knowledge of.statistical  data amlysis,  including data  manipulation,
isualization, and modcllmg using R progranming language
.  Unclci.stand and apply basLc  statistical  coni`epts and tcchniqucs such  as dcscriptivc  sla`istics.

1   GtiLli  pl!iclic:il  expel.ii`i`ce  in  cleanjng`  exploring,  and  preparing dalascls  l`or amLysis.  i.mphasizing
eproducible  research  practices.
.  Enhani.c cri(ical  thinking and problem-solving sk]lls  by applying s(atistical  methods  to  re a  -world
alascts and interl)rel ing results effectivel y using R.

Pre-requisite nowlcdgc of Fundamentals of Statistics and Mathematics of I O'h Grade Level

Cou I.sc Outi.()mes COT :  Understand foundational  statistical coricepts including descriptive statistics,

probability theory, and basic inferential statistics.
C02:  Apply statistical techniques such as hypothesis testing, confidence intervals,
and correlation analysis to analyze and  interpret data accurately.

C03:   Demoiistrate   proficiency   in   data   visualization   methods   to   effectively
communicate statistical findings and insights.

C04:  Utilize basic  statistical software tools or programmng languages like R or
Pytlion to pei-form data analysis and visualization tasks.

COS:   Dcvclop   critical   thinking  skills   to  assess  the   validity  and   reliability   of
statistical analyses and draw appropriate conclusions from data.

C06:  Apply statistical reasoning to real-world scenarios and make informed
decisions basi`d on data-driven  insights.

Mtlpping b.`t``eenC('urse()utcomes(CO)withr'rtigramSpi.cific()uli.omes(Its()) PS0l PS02 PS03 PS04 PS05 PS06 PS07 PSO8
Col
C02
C03
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Course Outcome After  studying  the  course,  students  will be  able  to  Implement  acquired  skills  i
writing codes using programming languages.
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Course Content Unit-I :  Basic concepts of statistic
I. I  Population vs.  sample,variables (categorical  vs.  numerical), datatypes,
I.2  Descriptive statistics:  measures of central  tendency (mean,  median,  mode),
I.3 Measures of dispersion (range, variance, standard deviation)
Unit-2: Data Representation and Sampling technique
2. I  Graphical representation of data (histograms, box plots, scatter plots)
2.2 Probability theory:  basic probability concepts
2.3  Probability distributions (binomial.  normal  distributions)
2.4 Sampling techniques:  random sampling, stratified sampling,
2.5  sampling distributions.
2.6 Understanding Bell curve.
Unit-3: Introduction to R and working with Data
3. I  Overview ofR and its applications  in data analysis and statistics.
3.2 Installing R and Rstudio.
3.3 Basic R syntax, variables, and data types.
3.4 Importing data into R from diffei.cnt file formats (CSV,  Excel, ctc.).
3.5 read, write and view data using data frames.
Unit-4:  Data Filtering and cleaning
4.I   Subsetting and  filtering data.
4.2  Adding, removing, and renaining variables/Attributes.
4.3 Data Cleaning and Transformation
4.4 Identifying and handling missing values.
4.5  Data type conversion and rccoding variablcs.
Unit-5: Working with Data in R
5. I  Reordering and reshaping data  fl.ames.
5.2 Merging and joining data frames.
5.3 Calculating summary statistics (mean,  median,  mode,  standard deviation).
5.4 Generating frequency tables and cross-tabulations.
5.5  Commands to measures of central  tendency and dispersion.
5.6 Concepts of nomal distribution.
5.7 Commands to explore  view data distnbutions graphically  (Bell curve).

Rel`erence Books I.  "An Introduction to  Statistical Learning:  with Applications in R" by Gareth
ames, Daniela witten, Trevor Hastie, and Robert Tibshirani,     Publisher:

Springcr,      lsBN:  978-1461471370
.  "R for Data Science:  Import, Tidy, Trallsform, Visualize, and Model Data" by
adley wickham and ciarrett Grolemund,      Publishei.: O'Reilly Media,     ISBN:

978-1491910399

.  "Discovering Statistics Using R" by Andy Field, Jeremy Miles, and Zoe Field
Publisher:  SAGE  Publjcatjons Ltd,   ISBN:  978-1446200469
.  "Practical Data Science with R"  by Nina Zumel  and John  Mount
Publisher:  Marmmg publications,     ISBN:  978-1617291562

5.  "Statistics:  Unlocking the Power of Data" by Robin H.  Lock,  Patti  Fi.azcr  Lock`
ari  Lock Morgan, andEiic F.  Lock,       Publisher:  Wiley.      ISBN:  978-

1119325572

6.  "The Art of R Programming:  A Tour of Statistical Software Design" by Norman
atloff,     Publisher: No starch press,     ISBN:  978-1593273842

7.  "Introduction to Probability and Statistics  Using R" by G.  Jay Kcrns,
Publisher:  Rstudio, PBC,    ISBN:  978-1886529450
8. "Business Analytics -The science of Data-Driven Decision Making" by

.Dinesh Kumar, Publsher:  Wiley,  ISBN:  978-81 -265-6872-2

Teaching Methodolog}' Class Work, Discussion, Self-Study, Seminars and/or Assignments

Evaluation Method 50% Internal assessment.
50% External assessment.
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