"Lducation through self-help is our motto"- KARMAVEER
, RAYAT SHIKSHAN SANSTHA'S
RAJARSHI CHHATRAPATI SHAHU COLLEGE, KOLHAPUR

DEPARTMENT OF STATISTICS
Organized
Computation of Statistics using Open Source Software
Self — Funded under Short Term Courses in the academic year 2025-26

COURSE REPORT

Department of statistics organized the certificate course on computation of statistics using open
source software for M.Sc.I students for the academic year 2025-26. The main objectives of this course are:
o To learn R-software and how to use it for effective exploratory data analysis.
e To learn number of data types, data structures, various operators

e To learn syntax of various loops
e To learn various inbuilt functions
e To learn how to simulate data from various distributions

e To learn analysis of 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

15/09/2025 to 03/10/2025. Total number of beneficiaries for this course is 25. After 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. Dr. Kurane T.S., Smt. Vhatkar

D.S. (co-ordinator) and Mr. Kamble S.S. worked as a Resource person for this course.

—— e ——

Outcomes: The students shall become confident and equipped with all Tot:;l ;ljumber of ;
the knowledge requires to perform analytical activities using R | | beneficiaries is 25.

9130363331, Kadamwadi Rd, Tarabai Park, Kolhapur, Maharashtra 416003, India M ||} 9130363331, Kadamwadi R, Tarabai Park, Kolhapur, Maharashtra 416003, Indja 8

" Latitude . Longitude {ll Latitude Longitude
16.7129773° 742508813° 16.7124851° ¢ 74.2519807°

Local 03:14:50 PM Altitude 558 meters Local 03:15:37 PM Altitude 558 meters
GMT 09:44:50 AM Wednesday, 17.09.2025 GMT 09:45:37 AM Wednesday, 17.09.2025
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Smt. D.S. Vhatkar Drme Dr. D.S-Kumbhar  Dr.U.S. Shelke P r. D. R. Bhosale
Coordinator Head Incharge, IQAC I/C Principal
Department of Short term Courses Coordinator R. C. Shahu College
Statistics . K(;lhapur -




YEduention through self-help Is onr motto'- KARMAVIELR
Raynt Shikshan Sanstha's
Rajarshi Chhatrapati Shahu College, Kolhapur
Department of Statistics
. Orpganized
Certificate Course on Computation of Statistics using Open Source Software
(Self = Funded)
Under

Short Term Courses
2025-2026

Income and Expenditure Statement

Income Expenditure Amount
Amount (in Rs.)
Particulars (in Rs.) Particulars ;
1) GST 18% 2250/-
2) Certificate Printing 325/-

1) Total Participants =25 2) Remuneration for Recourse Person Lumsum

(25*500) 12500/- | " 40% of Total amount 10250/ is 4100/~ is
equally distributed into 2 persons+ certificate
printing)

i) Smt. Vhatkar D.S. 1888/-

ii) Mr. Kamble S. S. 1888/-

3)Balance to College 6149/-
Total 12500=00 Total 12500=00

Smt. D.S. Vhatkar Dr. T.S. Kurane Dr. D\S. Kumbhar Prof. Dr. D. R. Bhosal
Coordinator Head o Incharge 1/C Pr.inci. al ‘
Department of Statistics Short term Courses R. C. Shahu Colleg[::( Kolhapur
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RAYAT SHIKSHAN SANSTHA’S
RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS

Computation of Statistics using Open Source Software

2025-26
List of Students
Roll No. Name of Student Fee Sign
1 Atpadkar Devdatt Atpadkar 500 Qe
2 Bachate Vrushali Narayan 500 Nachole
3 Baramatikar Jay Vijay 500 M@
4 Chougule Aditya Arun 500 Achoupd—
5 Desai Vinit Jaywant 500 \Desal .
6 Gaikwad Nikita Satish 500 G bhah-
i Gaikwad Pallavi Prabhakar 500
8 Giri Nitesh Chandrashekhar 500 /%
9 Ingulkar Chhaya Suresh 500 q@m’ﬁ’ﬂ'—-
10 Jadhav Asmita Netaji 500 BNodhes
11 Kamble Sanjana Sukumar 500 L Az—g
12 Kandalkar Samiksha Gajanan 500 KL
13 Khan Sabakhatoon Fakhruddin 500 Kol
14 Khot Snehal Sudarshan 500 Gub
15 Magadum Sanika Bapu 500 &)
16 Mayekar Prathamesh Sanjay 500 @ma-pas
17 Nagarasi Simran Annasab 500 Ao
18 Patil Jyoti Popat 500 M
19 Patil Umashri Kalagonda 500 wPaksl
20 Pawar Swapna Balasaheb 500 Bnas
21 Pedanekar Purva Dattu 500 Fednelarr
22 Shaikh Masira Maudud 500 | (Masiea-
23 Sutar Pranjali Shivling 500 Suter
24 Vesane Pooja Gangaram 500 W
25 Zapate Rutuja Ananda 500 @@ﬂ_
S
ead
Dapartitent of Statistics i
Rajagshi Chh. Shahu College, Kolhap™ /G- PRINCIPAL

R.C. SHAHU COLLEGE

KOLHAPUR



RAYAT SHIKSHAN SANSTHA’S
RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS
M. Sc. I (2025-26)

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) Which R object stores elements of different data types but of the same length?
A) Vector B) Matrix C) List D) Array
2)  Which function is used to check the internal structure of an R object?
A) typeof( ) B) mode( ) C) str() D) summary( )
3)  What will class(as.factor(c(1,2,3))) return?
A) numeric B) character C) factor D) integer
4)  Which operator is used for element-wise logical AND in R?
A)& B) && C)and D) |
5)  Which command imports a CSV file into R?
A) scan() B) load( ) C) read.csv() D) source( )
6)  Which function exports an R object to a .csv file?
A)save()  B)write.csv() C) dump( ) D) cat( )
7) 7. Which function gives five-number summary of a dataset?
A) mean( ) B) summary( ) C) quantile( ) D) fivenum( )
8) To generate 50 random observations from a normal distribution with mean 10 and
sd 2:
A) morm(10,50,2) B) rmorm(50,10,2)
C) rmnorm(2,10,50) D) rmorm(50,2,10)
9)  Which function computes the probability density function of normal distribution?
A) rmorm( ) B) pnorm( ) C) dnorm( ) D) gnorm()
10)  Which function finds quantiles of binomial distribution?
A) gbinom( ) B) pbinom( ) C) dbinom( ) D) rbinom( )
11)  Which package is loaded by default when R starts?
A) ggplot2 B) stats C) dplyr D) MASS
12)  Which function converts character to Date format?

A) date( ) B) as.Date( ) D) Both B and C




14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

Which function applies a function over rows or columns of a matrix?
A) apply() B) lapply()  C)sapply() D) tapply( )

Which apply-family function always returns a list?
A) apply() B) sapply() C) lapply() D) tapply( )

Which C9mmand saves all objects in the workspace?
A) save.image( ) B) save() C) dump() D) load()

Which operator is used for matrix multiplication?
A)* B) %*% C) %% D) %/%

Which function fits a linear regression model?
A) glm() B) Im() C) aov() D) anova( )

Which test compares two independent samples when normality is not assumed?
A) t.test() B) var.test( ) C) wilcox.test( ) D) ks.test( )

Which test checks equality of variances?
A) t.test() B) chisq.test( ) C) var.test( ) D) prop.test( )

Which test is used for goodness of fit?
A) ks.test( ) B) t.test( ) C) prop.test( ) D) cor.test( )

Which function is used for one-way ANOVA?
A)Im() B) anova( ) C) aov() D) manova( )

Which loop runs until condition becomes FALSE?
A)if B) for C) repeat D) while

What does next do in R loop?
A) Terminates loop B) Skips current iteration
C) Exits function D) Stops program

Which command installs a package from CRAN?
A) library( ) B) require( ) C) install.packages( ) D) source( )

Which is the IDE for R programming?
A) SPSS B) SAS C) R-Studio D) Excel




Q. No | Answer
1 C) List
2 C) str( )
3 C) factor
4 A) &
5 C) read.csv( )
6 B) write.csv( )
7 B) summary( )
8 B) rnorm(50,10,2)
9 C) dnorm( )
10 | A) gbinom()
11 B) stats
12 |D)BothBand C
13 | A)apply()
14 | C) lapply()
15 | A) save.image()
16 | B)%*%
17 | B)Im()
18 | C) wilcox.test()
19 | C) var.test()
20 | A)ks.test()
21 C) aov()
22 | D) while
23 | B) Skips current iteration
24 | C) install.packages( )
25 | C) R-Studio




RAYAT SHIKSHAN SANSTHA’S

RAJARSHI CHHTRPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS

2025-26

Result of Students

Computation of Statistics using Open Source Software

Roll No. Name of Student Class Marks

1 Atpadkar Devdatt Atpadkar M.Sec. | 40

2 Bachate Vrushali Narayan M.Sc. I 36

3 Baramatikar Jay Vijay M.Sc. I 46

4 Chougule Aditya Arun M.Sc. | 38

5 Desai Vinit Jaywant M.Sc. ] 38

6 Gaikwad Nikita Satish M.Sc. I 34

7 Gaikwad Pallavi Prabhakar M.Sc. 1 42

8 Giri Nitesh Chandrashekhar M.Sc. I 46

9 Ingulkar Chhaya Suresh M.Sc. I 42

10 Jadhav Asmita Netaji M.Sc.1 38

11 Kamble Sanjana Sukumar M.Sc. 1 36

12 Kandalkar Samiksha Gajanan M.Sc. 1 40

13 Khan Sabakhatoon Fakhruddin M.Sc. 1 38

14 Khot Snehal Sudarshan M.Sc. 1 40

15 Magadum Sanika Bapu M.Sc. 1 36

16 Mayekar Prathamesh Sanjay M.Sc. 1 38

17 Nagarasi Simran Annasab M.Sc. 1 38

18 Patil Jyoti Popat M.Sc. 1 36

19 Patil Umashri Kalagonda M.Sc. | 38

20 Pawar Swapna Balasaheb M.Sec. 1 40

21 Pedanekar Purva Dattu M.Sc. I 38

22 Shaikh Masira Maudud M.Sc. 1 40

23 Sutar Pranjali Shivling M.Sc. I 44

24 Vesane Pooja Gangaram M.Sc. 1 32

25 Zapate Rutuja Ananda M.Sc. 1 38
g
— Head

Donastrcent of Statistics C PRINCIPA-

Rajershi Chah, Shaku College, Kolhap

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

2025-26
List of Students
Roll No. Name of Student Sign
1 Atpadkar Devdatt Atpadkar MV
2 Bachate Vrushali Narayan \Beachute -
3 Baramatikar Jay Vijay of Aararnaklar
4 Chougule Aditya Arun —HAnougysl L -
S Desai Vinit Jaywant \M@jﬂ,
6 Gaikwad Nikita Satish Cor—
7 Gaikwad Pallavi Prabhakar @bt
8 Giri Nitesh Chandrashekhar A=
9 Ingulkar Chhaya Suresh q@@gnd&ﬂ-»
10 Jadhav Asmita Netaji W
11 Kamble Sanjana Sukumar =
12 Kandalkar Samiksha Gajanan ( éﬁ/" : |
13 Khan Sabakhatoon Fakhruddin Ak
14 Khot Snehal Sudarshan ﬂbxl."
15 Magadum Sanika Bapu :_\C o g
16 Mayekar Prathamesh Sanjay [ hepoesdos——
17 Nagarasi Simran Annasab Zmren
18 Patil Jyoti Popat M
19 Patil Umashri Kalagonda '
20 Pawar Swapna Balasaheb ':g%
21 Pedanekar Purva Dattu Q@Lﬁ
22 Shaikh Masira Maudud | g‘@ll-ﬁi ne,
23 Sutar Pranjali Shivling %__cy___/
24 Vesane Pooja Gangaram i i
25 Zapate Rutuja Ananda ( igi ; Io r %

2
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artment of Statis PRINCIP:
Kolhapw

Rajarshi Chb. Shahu College, SHAHU COL

Rajars RC. R OLHAPUR




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

Organized,
Computation of Statistics using Open Source Software
On 2025-26
Enrollment List

Roll No. Name of Student Fee Receipt No. Sign
1 Atpadkar Devdatt Atpadkar 500 8955 @3 _ai&n,
2 Bachate Vrushali Narayan 500 8956 W
3 Baramatikar Jay Vijay 500 8057 77 MM,QMM
4 Chougule Aditya Arun 500 8958 ..&hauggjb__.
5 Desai Vinit Jaywant 500 8959 Vf\/A,J/
6 | Gaikwad Nikita Satish 500 8960 @My |
7 | Gaikwad Pallavi Prabhakar 500 8990 | GaMas -
8 | Giri Nitesh Chandrashekhar 500 061 | W
9 Ingulkar Chhaya Suresh 500 8962 W"
10 | Jadhav Asmita Netaji 500 8963 | Aadhgs-
11 Kamble Sanjana Sukumar 500 8964 ﬁ;ﬁ,ﬂéﬁ,
12 Kandalkar Samiksha Gajanan 500 8965 B
13 Khan Sabakhatoon Fakhruddin 500 8966 ﬁj@ﬂ.—/
14 Khot Snehal Sudarshan 500 8967 [hetr
15 Magadum Sanika Bapu 500 8968 .Mf‘—"/
16 Mayekar Prathamesh Sanjay 500 8969 W
17 | Nagarasi Simran Annasab 500 8970 M
18 Patil Jyoti Popat 500 8971 m_
19 Patil Umashri Kalagonda 500 8972 M
20 | Pawar Swapna Balasaheb 500 8973 BBy,
21 Pedanekar Purva Dattu 500 8974 RQuner—.
23 Shaikh Masira Maudud 500 8975 b
23 Sutar Pranjali Shivling 500 8976 JBor-
24 | Vesane Pooja Gangaram 500 8977 w_;
25 | Zapate Rutuja Ananda 500 8978 | Qo

Total
\
T 4

Darpamng?f)lgtatistics RINCIPAL

R.C. SHAHU COLLEGE
KOl HAPUR

Rajagghi Chh. Shahu College, Kolhapw*
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RAYAT SHIKSHAN SANSTHA'S
RAJARSHI CHHATRAPATI SHAHU COLLEGE, KOLHAPUR
DEPARTMENT OF STATISTICS
M.Sc. I (2025-26)

NOTICE
Date:10/09/2025

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 15/09/2025. 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.

Head
ent of Statistic8

anmll)n? Chh. Shahu College, Kothapw




ST ey LT IR

ATE T/ Waift e it
3O et wataTaar s
(ﬁﬁﬁmaﬁ‘ RO3Y-3E)

W’mﬁmmm&mm%uﬁw
P T SRR E T arerd e Defor @t Ty
TP R0 N e pif g SR & DI 1R 3dT geuafifa Hifg wafas
ST SMRA. W P T TeiRememrdte R TR 3 s, 2o
faumTETh S Taaen ST &7 39 SR (@, % q000/-) ST TEATE
faHmTHTG T Trafad SR 1 BT (@, gde 3. Yoo/-) el 3aR S
DI WIBT F. 300/- Tad! B} Ul el emeRel 9. TeR Ud® SR
ST BIUMRT Bt Qeb! GST d UHIUYE WY Joidh<dl Sad IhaT ¥o% ahy
HIEAT HFYFNTS! WY Bal d §0% IdhH Helaenaarsn Aerammet T
ity fRumTael SR Ifewr (A) 8 B S HIUIE Il 9 Ha S
aivs fAUTT (5. R000/-) M BT fAURT (&, uoo/-) =it BT STHRUGT TT.

Fife wAied: el oo, aifey fogr, §tTRllsiger wE,
& vafl Figer g @HTE) WY T TN, TWHEEmE). W
ot B, T ol SRR 3. [T ERIEEINEIE R
FIE & M. g Qe auid (R0URE) HHA HldErd TRu
2oce, REmat wam  Yawm o @ faenat femdisren
SnaTaEHTRIE e ST ST G TR PRI fawid =idad
T el oF ¥ weTenaardi feniiEA e 2 Tw 9 . ofl. 1.
S T} U HE SV e e, A ..

Sr.No Course Name Department Fee
1 Preparation of Household chemicals Chemistry 300/-
2 Understanding of Basic Electronics Devices Physics | F_},QO.'IT_,.
3 Biodiversity Conscrvation Botany ;‘[‘L _
4 Vermicomposting Technology Zoology | ‘.300 -
B | Applications of Statistics using Ml;:@"ﬁ@» Slut’ij.ljc.j 300~ |

| E— 5?/( ’d,}_
#(ko, 3
ol H‘P T
o U
A’l Y % ed with OKEN Scanner
Y3 (¥ scann



Exploratory Datg Analysis yg;
YSIS using MS-Ex gl ———
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_ English 1000/-
13 | Surveying
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l M Economics 300/-
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~.Syllabus & Course Information ...

SKILL BASED SHORT TERM COURSE ON

“Computation of Statistics using Open Source Software”

Introduction:

R is a free and open-source statistical software and programming language widely used for data
analysis, statistical modeling, visualization, and research. It was developed by Ross Thaka and Robert
Gentleman and is maintained by the R Foundation for Statistical Computing. R is especially popular
among statisticians, data scientists, economists, rescarchers, and academicians.

R provides a rich environment for data manipulation, descriptive statistics, probability distributions,
hypothesis testing, regression analysis, time series analysis, multivariate analysis, and machine learning.
One of the strongest features of R is its package system (CRAN), which offers thousands of user-
contributed packages for specialized statistical techniques.

R supports high-quality graphical representation, including histograms, boxplots, scatter plots, bar
charts, and advanced visualizations. It is also platform-independent, meaning it runs on Windows, Linux,
and macOS. Because of its flexibility, reproducibility, and strong statistical capabilities, R is widely used
in academic courses, government research, industry analytics, and competitive examinations. Learning R
helps students develop computational thinking and apply statistical concepts to real-world data problems.

PROGRAMME OUTCOMES (PO):

PO-1: Develop statistical understanding using R software.
PO-2: Gain proficiency in R programming

PO-3: Perform statistical analysis and visualization

PO-4: Interpret and communicate results

PO-5: Apply R-based computational skills

PROGRAMME SPECIFIC OUTCOMES (PSO):
PSO-1: Use R for Statistical Calculations

PSO-2 Handle and Organize Data in R

PSO-3: Create Graphs Using R.

PSO-4: Write Simple and advanced R Programs.

PSO-5: Apply R Skills to Real Problems

COURSE OUTCOMES (CO):

CO-1: Students learn how to use R software for entering data, cleaning data, and doing basic operations.

CO-2: Students can calculate important statistical measures and perform tests in R.

CO-3: Students can create different graphs in R

CO-4: Students can write small R scripts and use them to solve real-life data problems and present
results clearly.




Name of the course: Certificate Course in Computation of Statistics using Open Source Software
Eligibility: Graduate
Duration: 48 Hours (02 Credits)
Medium: English
Admission Criterion: First cum First Serve

Lecture / Practical Timing: 15-16 days in September to October

(3 Hrs. daily = 1 Hr. Theory + 2 Hr. Practical)
Assessment: At the end of the course, examination will be conducted and certificates are issued to the
participants who qualify the passing criterion.

Examination Pattern: Theory (MCQ): 50 Marks (Internal)

Syllabus

Total Credits
Total Hours

Theory

Practical

Detailed Syllabus

THEORY SYLLABUS: (16 Hrs.)

Theory

N h i
ame of the Topic Periods (16)

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+,-,*, /, A
¢)Numericalfunctions:log10,log,sort, max,min,unique,range,length,var,prod,
sum,summary,fivenum etc.d) Accesing vectors. ) 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 c) Interactive graphic functions

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

2.1. Sampling Methods: Drawing sample from a population using SRSWR
SRSWOR, Stratified random sampling, Systematic sampling. ,
2.2. Diagrams: Simple bar diagram, subdivided bar diagram, multiple bar
diagram, Pie diagram, steam and leaf chart.
2.3. Graphs: Box plot, rod or spike ple
class intervals), frequency polygon,
function.

¥ (both equal and unequal
empirical  distribution




"~ 3.1. Measures of central Tendency: Computation of following measures for all
types of data. Mean, mode, median, quartiles, Deciles, Percentiles, Geometric
mean, Harmonic mean.

3.2. 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.

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

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

4.1. 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
4.2. Correlation and Regression: Fitting of lines of regression, computation of
correlation coefficient, fitting of second curve.

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

4.4. 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

4.5. Analysis of Variance: One way, two way, Analysis of completely
randomized Design (CRD), Analysis of randomized block design (RBD)

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

4.7. Statistical Quality Control: CUSUM chart, Exponentially weighted
moving average charts (EWMA-chart)

PRACTICAL SYLLABUS: (32 Hrs.)

Sr. . i Practical
Aim of the Practical Periods (32)

Basics of R 04
Vectors & Numerical Functions 04
Data Frames & Resident Datasets 04
Graphics in R 04
Descriptive Statistics 04
Sampling Methods & Model Sampling 04
Distributions & Regression 04
Hypothesis Testing, ANOVA & SQC 04

Z
e

RV AN N[ | WIN|—
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