"Education through selt-help Is our motto"- KARMAVEER
RAYAT SHIKSHAN SANSTHA'S
RAJARSHI CHHATRAPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS
Organized |
Computation of Statisties using Open Source Software '
Self - Funded under Short Term Courses in the academic year 2024-25

COURSE REPORT

Department of statisties organized the certificate course on computation of statistics using open source
software tor M. Se. 1 students for the academie year 2024-25, The main objectives of this course are:
e To learn Resofiware and how to use it for effective exploratory data analysis.
e 1o learn number of data types, data structures, various operators
e 1o learm syntax of various loops
| e To leam various inbuilt functions
e To learn how to simulate data from various distributions
e To lcam analysis ol one-way and two-way analysis of data
! For this course fee of Rs.500 charged to the students. The course was conducted in the period of
0171072024 to 21/10/2024. Total number of beneficiaries for this course is 16. Afler completion of this
course student’s knowledge was checked through various computation tasks through assignments. Each
; student who successfully completed this course was awarded by certificate. Mr. Chougule P. S.(co-
| . “ \ . 2O y '
| ordinator). Stt. Vhatkar D.S. and Mr. Kamble S.S. worked as a Resource person for this course.
| | Outcomes: The students shall become confident and equipped with all .
be 1o led _ ] vtical ,1. PI i R Total number of
the knowledge requires (o perform analytical activitics  using ol
b | ¢ Y & beneficiaries is 16.
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"Education through self-help is our motto”"- KARMAVEER
Rayat Shikshan Sanstha's

Rajarshi Chhatrapati Shahu College, Kolhapur
Department of Statistics
Organized
Certificate Course on Computation of Statistics using Open Source
Software
(Self — Funded)
Under

COC and Short Term Courses
2024-2025

Income and Expenditure Statement

income Expenditure Amount
Amount e
Particulars (in Rs.) Particulars .
1) GST 18% 1440/-
2 ) Certificate Printing 260/-

2) Remuneration for Recourse Person Lumsum

1) Total Participants = 16 8000/- (40% of Total amount 6300/- is 2520/- is equally

(16*500) distributed equally distributed into 4 persons)
i) Smt. D.S. Vhatkar 1260/-
iii) Mr. S.S.Kamble 1260/-
3)Balance to College 3780/-
Total 8000=00 Total 8000=00
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Mr. P. S. Chougule .Kannade Profr'[)'i-fB R. Bhosale
Coordinator & Head, In charge,

I/C Principal,
Department of Statistics Short Term Courses

R. C. Shahu College, Kolhapur




R R

e A T T g T T i it e IO P A e W T T I R A e N

‘indeyjoy 'ai2|j0 nyeys "9 Y 10]2UIPIO0D $354N07) UL} WOYS .ﬂ:msm_m jo dag
‘ledjoupd 9/1 DI adieya ) peaH '3 1012U|pI00)
ajesoug 'y *qQ 1a,J0id aNI3yYs 'S N a apeuuey "y "W a aingpoyd ’'s 'd N

$202/01/12 ©1%202/01/10 w0y ndey[oy ‘28a1j0) nyeys hedeneyy) ysieley
sonsnels jo uawiedaq £4q paziueduo atemyyos adxanos uado Juisn saUSHEIS JO :a_uE:nEou u1 35.1n07) 2edy NI pasaduwod
A|InJss299NS /U0SIa4 231N0SAY SE 91N1937] B paJaaljaq / parednaed pue papuaie sey andeyoy 933[[0) NYEYS nedesneyy) ysieley

jo ODA o«.“/.hGUJ ECr_ﬁ :JWJ =) ﬁcm% .uv_w\_._:m\wﬁ\ﬁ:mﬁb_tmuoum_m::.

G
A
. .

ETCIMITE R

%@4@?
SJOILSILYLS 40 INJNLdVd3d

(8L'€ -VdDD)++V YUM PalIpaIddnay 324D 7 DVVYN

dNdVHTOM
‘WHHATTIOD NHVHS ILVIVE.LYVHHD ﬁzmgaé

s BUISUES UBYSYIYS Jefey

,EM

1aaaeuLie)] - -onjow Jno st d{ay-jjas ydnoayy uoneonpy,
e T e ;




RAYAT SHIKSHAN SANSTHA’S

RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR

DEPARTMENT OF STATISTICS

Certificate Course on Computation of Statistics Using Open Source

Software
2024-25
Enrollment List of Students
Roll No. Name of Student Fee
1 Borgave Prachi Suresh 500
2 Dabade Tejaswini Dattatray 500
3 Gaikwad Sanika Balaso 500
4 Gurav Vinayak Hidurao 500
5 Humbe Rutuja Ramchandra 500
6 Jadhav Vishwamohini Yuvraj 500
7 Kokitkar Samata Appa 500
8 Mujawar Sohel Isak 500
9 Patil Sanika Sanjay 500
10 Patil Vikram Sardar 500
11 Powar Rutuja Bhaskar 500
12 Powar Shweta Ashok 500
13 Shinde Manasi Govind 500
14 Shinde Swapnali Jaysingh 500
15 Shipugade Shubham Sarjerao 500
16 Tejam Shraddha Namdev 500
Total 8000
Q‘:\
Head il INCIPAL

Dapsciment of Statistics

Rajarshi Chh. SF*

~\lsge, Kolha

. SHAHU COLLEGE

KOLHAPUR



RAYAT SHIKSHAN SANSTHA’S
RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS.
Certificate Course Exam On Computation of Statistics using Open Source Software

Time - 1 Hour Marks — 50
Name of Student — Roll No
Q. Choose Correct Alternative : (50)
1)  Elementary commands in R consist of either or assignments.
a) utilstats  b) language ¢) expressions d) packages
2)  What is the simplest way of creating the vector?
a) C function b) Create ¢) Destroy d) Invalid
3)  What will be the output of the following R program?
r<-0:10
2]
a)0 b) 1 c)2 d)3
4)  What is NaN called?
a) Not a Number b) Not a Numeric
¢) Number and Number d) Number a Numeric
5)  Which of the following is used for Statistical analysis in R language?
a) RStudio  b) Studio ¢) Heck  d) KStudio
6)  Which function is used to check for missing values in R?
a)is.null()  b)is.na() c¢) na.rm( ) d) null.check()
7) R was created by?
a) Ross lhaka b) Robert Gentleman ¢) Both A and B d) Ross Gentleman

8)  Which of the following command is used to print an object “x” in R?
a) printf(x) b) print(x) c) printx d) print[x]

9)  What is the meaning of “<-*?
a) Functions  b) Loops  ¢) Addition  d) Assignment

10)  What will be the output of the following R code?
>x<-6
> class(x)
a) “integer” b) “numeric” c) “real” d) “imaginary”

1) Which of the following is default prompt for UNIX environment
a)> b) >> c) < d) <<

12)  Ris technically much closer to the Scheme language than it is to the original
language.
a)B b) C c) C++ d)S



14)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Which of the following is true about R?

a) It is a programming language for statistical computing
b) It provides data visualization tools

¢) It is open-source software

d) All of the above

Which command is used to install a package in R?
a) install.package( ) b) install.packages( )
¢) library() d) require( )

Which function is used to create a sequence of numbers?
a)seq() b)rep() c¢)sequence()  d)num()

What is the data type of TRUE and FALSE in R?
a) Character b) Logical ¢) Integer d) Numeric

What is the default data structure in R?
a) Vector b) Matrix ¢) Data frame d) List

What does the function dim( ) return when applied to a matrix?
a) Number of elements in the matrix b) Number of rows and columns
¢) Number of columns only d) Number of rows only

Which of the following is NOT a loop structure in R?
a) for b) repeat ¢) do-while d) while

Which package in R is commonly used for data visualization?
a) dplyr b) ggplot2 ¢) data.table d) lubridate

What is the purpose of the apply() function in R?

a) Apply a function over rows or columns of a matrix

b) Apply a function to a list element .‘
¢) Apply a function over elements of a vector

d) Apply a function over a data frame

What is the correct syntax to create a data frame in R?

a) data.frame(name = ¢("Abhi", "Balu"), age = ¢(25, 30))
b) frame.data("name", "age", values = ¢("A", "B", 25, 30))
¢) data.table("name", "age", c("A", "B"), ¢(25. 30))

d) table.data("A", 25, "B", 30)

What is the output of mean(c(NA, 1, 3), na.rm = TRUL)?
a) NA b) 1.5 c) | d)2

Which function is used to concatenate elements in R?
a) cbind( ) b) cat() c) paste( ) d) c()

Which function is used to display the structure of an object in R?
a) summary( ) b) structure( ) ¢) str( ) d) show( )




Q. No

Answer

1 ¢) expressions

2 a) C function

3 |b)i

4 b) Not a Numeric

5 a) RStudio

6 b) is.na( )

7 a) Ross lhaka

8 b) print(x)

9 d) Assignment

10 | a) “integer”

11 |a)>

12 | d)S

13 | d) All of the above

14 | b) install.packages( )

15 |[a)seq()

16 | b) Logical

17 | a) Vector

18 | b) Number of rows and columns
19 | ¢) do-while

20 | b) ggplot2

21 | a) Apply a function over rows or columns of a matrix
22 | a) data.frame(name = c("Abhi", "Balu"), age = ¢(25, 30))
23 | d)2

24 | d)c()

25 ¢) str( )




RAYAT SHIKSHAN SANSTHA’S
RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS

Computation of Statistics using Open Source Software

2024-25
Result of Students
Roll No. Name of Student Class Marks
1 Borgave Prachi Suresh M.Sc. | 46
2 Dabade Tejaswini Dattatray M.Sc. 1 44
3 Gaikwad Sanika Balaso M.Sc. 1 48
4 Gurav Vinayak Hidurao M.Sc. | 45
5 Humbe Rutuja Ramchandra M.Sc. 1 46
6 Jadhav Vishwamohini Yuvraj M.Sc. I 45
7 Kokitkar Samata Appa M.Sc. 46
8 Mujawar Sohel Isak M.Sc. | 46
9 Patil Sanika Sanjay M.Sc. | 48
10 Patil Vikram Sardar M.Sc. 1 45
11 Powar Rutuja Bhaskar M.Sc. 1 46
12 Powar Shweta Ashok M.Sc. | 44
13 Shinde Manasi Govind M.Sc. | 46
14 Shinde Swapnali Jaysingh M.Sc. 1 48
15 Shipugade Shubham Sarjerao M.Sc. I 48
16 Tejam Shraddha Namdev M.Sc. 1 48
\ INCIPAL

Head ~

. Dapart:zent of Statistics
Rajarshi Chh. Shahn Colloge, Knlhgr

R.C. SHAHU COLLEGE

KOLHAPUR
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RAYAT SHIKSHAN SANSTHA’S
RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS

Computation of Statistics using Open Source Software

2024-25
List of Students

~ Roll No. Name of Student Fee Sign
1 Borgave Prachi Suresh 500 s Porgave
2 Dabade Tejaswini Dattatray 500 o=
3 Gaikwad Sanika Balaso 500 @ﬂ/
4 Gurav Vinayak Hidurao 500 @”‘-—,ﬁ—‘gﬁ%”’
S Humbe Rutuja Ramchandra >00 W
6 Jadhav Vishwamohini Yuvraj 500 \rvae”
7 Kokitkar Samata Appa 500 AP
8 Mujawar Sohel Isak 500 y
9 Patil Sanika Sanjay 500 il
10 Patil Vikram Sardar 500 \htl
11 Powar Rutuja Bhaskar 500 RoS—
12 Powar Shweta Ashok 500 M
13 Shinde Manasi Govind 500 | pghinda-
14 Shinde Swapnali Jaysingh 500  lggshinde
15 Shipugade Shubham Sarjerao 500 _,Shﬁ{l'-?b—
16 Tejam Shraddha Namdev 500

S )@P;NCIPAL
R.C. SHAHU COLLEGE
Head KOLHAPUR

BDepartent of Statj
st
Rajarshi CM Shahu Colloge, K:l?mr\




RAYAT SHIKSHAN SANSTHA’S

RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR

DEPARTMENT OF STATISTICS
Organized,

Computation of Statistics using Open Source Software

On 01/11/2024 to 21/11/2024
2024-25
Enrollment List

Roll No. Name of Student Fee Receipt No. Sign
1 Borgave Prachi Suresh 500 6911 p > Bo®%
2 Dabade Tejaswini Dattatray 500 6912 @W
3 Gaikwad Sanika Balaso 500 6913 %
4 Gurav Vinayak Hidurao 500 6914 =
5 Humbe Rutuja Ramchandra 500 6915 f%f%"l%
6 Jadhav Vishwamohini Yuvraj 00 6916 Ve
7 Kokitkar Samata Appa 500 6917 o pb—
8 Mujawar Sohel Isak 500 6918 Ji,
9 Patil Sanika Sanjay 500 6919 _ ﬁaﬂ]
10 | Patil Vikram Sardar 500 6920 /| \(usil -
11 Powar Rutuja Bhaskar 500 6921 Yas—-
12 Powar Shweta Ashok 500 6922 Shude—
13 | Shinde Manasi Govind 500 6923 | peEfind=
14 Shinde Swapnali Jaysingh 500 6924 Zgshinda_
15 Shipugade Shubham Sarjerao 500 6925 ‘_shqlﬁ\g—’
16 Tejam Shraddha Namdev 500 6926 <Hlfgpe
Total 8000
Vi
o~ PRINCIPAL
P R.C. SHAHU COLLEGE
Head

. Dopartment of Statistics
Rajarshi Ckh. Shahu Colloge, Kolhar

KOLHAPUR
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RAYAT SHIKSHAN SANSTHA'S
RAJARSHI CHHATRAPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS
M.Sc. I (2024-25)

NOTICE

All students of M.Sc. I hereby informed that, your “Computation
of Statistics using Open Source Software” organized by Department
of Statistics, will be start from 01/10/2024. The course will be conducted
in Statistics lab from 11:00 AM to 2:00 PM. All students are requested
to attend the course regularly and actively participate.

Héaa—

_ Departazent of Statistics
Rajarshi Chh. Shahu College, Kolhapv
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Sr.No| - Course Name , Iee
T Biodiversity Conservation - | 500/-
2 Understanding of Basic Electronics Devices | 500/-
3 . | Secretarial Training 500/-
4 Preparation of Household Chemical + | 500/-
5 Mudritshoduan koushalya (fsaaim) 500/-
6 Application-of MS.Excel in Statistics 500/-
7 ‘| Advanced Excel 500/-
8 Computation of statistics using R-Software 500/-
o Exploratory Data Analysis Using MS- Excel 500/-
10 | Computation of Statistics using open source | 500/-
: software
11 Entrepreneurs Development .500/-
12 Retail Marketing . 500/-
13 Yoga & meditation . 500/- .
14 Introducing Forts in Maharashtra 500/-
15 Event Management 500/-
16 Foundry Technology 500/-
17 | Anuvad Siddhant Aur Prayog (31qae Rasia 3K | 500/
wa), .
18 | Certificate course in Vermitechnology 500/~
19 Fashion Designing 500/-
20 Beauty Parlour 1,000/-
21 Flower Arrangement and Tkcbana 500/-
22 A short term course in English communication | S00/-

skills of vidya probodhini
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“Education through self-help is our motto”-Karmveer
Rayat Shikshan Sanstha’s

Department of Statistics
Information regarding Skill Development Courses/Career Oriented Courses
Name of the Department: Department of Statistics
Course name: Computation of Statistics Using Open-Source Software (R)
Course Coordinator name & Contact number: Mr. P. S. Chougule (9822680411, 7083633933)

Implementation Year: 2022

Duration: 16 days
Course Fee: Rs. 500/-

Eligibility: It is suitable for post graduate and researchers from any field that uses statistical

computing.

Minimum intake Capacity: 20
Objectives of the Course:

This course aims to provide a practical introduction to the R programming language.

> In this course you will learn how to program in R and how to use R for effective data
analysis.

> This course covers practical issues in statistical computing which includes programming
in R, reading data into R, accessing R packages, writing R functions,

» R code for in statistical data analysis will provide working examples and running

summary statistics and visualizations and simulations form various distributions

Learning Outcomes : By the end of the course students you shall be confident and equipped with

all the knowledge required to perform analytical activities in R. Specifically,

» A new way of thinking
» Download and Install R

> A new language for speaking and reading (vectors, data frames, functions, objects, etc.
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A new syntax for writing, e.g. ¢(), print(), cat(), sort(), require(), subset() for data analysis
and presentation .

Understand the concepts of objects and assignment

Construct tables and figures

Load a script file, run lines from it, edit and save the script file.

Load a Workspace containing an R dataframe, edit the dataset, and save the Workspace.
Variable types in R

Understand the different data types in R

Understand the different data structures in R

Understanding Assignment operations

create loops to solve different types of problems

Use R for descriptive statistics

Simulation, code profiling

Perform appropriate statistical tests using R

Expand R by installing R packages

Create their own customized function

Online R Learning resources

Syllabus:
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Fundamentals of R:

1.1 Introduction to R, features of R, Installation of R, starting and ending R session getting
help in R, R commands and case sensitivity.

1.2 Data types: Logical, numeric and complex

1.3 Vectors and vector arithmetic a) Creation of vectors using function C, assign, seq, rep
b) Arithmetic operation on vectors using operators+,-*, /, * ¢) Numerical functions:
log10,log,sort,max,min,unique,range,length,var,prod,sum,summary,fivenum etc.

d) Accesing vectors. e) Alternative ways to create vector by scan function.

1.4 Data frame: creation using data frame, subset and transform commands

1.5 Resident data sets: Accession and summary

1.6 Graphics using R: a) High level plotting functions b) Low level plotting functions

¢) Interactive graphic functions



1.7 Using R as calculator The following Statistical Methods using “R”™

2. Sampling Methods: Drawing sample from a population using SRSWR, SRSWOR,
Stratified random sampling, Systematic sampling.

3. Diagrams: Simple bar diagram, subdivided bar diagram, multiple bar diagram, Pie diagram,
steam and leaf chart.

4. Graphs: Box plot, rod or spike plot, histogram (both equal and unequal class intervals),

frequency polygon, ogive curves, empirical distribution function.

5. Measures of central Tendency: Computation of following measures for all types of data.
Mean, mode, median, quartiles, Deciles, Percentiles, Geometric mean, Harmonic mean.

6. Measures of dispersion: computation of following measures for all types of data. Range,
Quartile Deviation, Variance, Standard Deviation, Coefficient of Variation, Mean
Deviation, Mean Squared Deviation.

7. Measures of Skewness and Kurtosis: Bowleys coefficient and Karl Pearson’s coefficient of
Skewness.

8. Moments: Computation of Raw and central moments, measures of Skewness and kurtosis

9. Probability Distribution: Simulation of random experiment, Hyper geometric distribution,

computation of probabilities, model sampling, Fitting of Binomial, Poisson, Normal and
Lognormal distribution: computational of probabilities, model sampling from log-
normal, Weibull, Logistic distribution

10. Correlation and Regression: Fitting of lines of regression, computation of correlation
coefTicient, fitting of second curve.

11. Multiple Regression: Fitting of regression plane for trivariate data

12. Testing of Hypothesis: Large sample test for mean and proportions, t-test, variance test,

Chi-square test, Computation of probabilities of type I and type II errors and power of the
test

13. Analysis of Variance: One way, two way, Analysis of completely randomized

Design (CRD), Analysis of randomized block design (RBD)

14. Data Mining: k-nearest neighbor techniques for classification, k-means techniques for

clustering.

15. Statistical Quality Control: CUSUM chart, Exponentially weighted moving average charts

(EWMA-chart)



