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Experiment — 1
Calculator Application

R_operators — R has many operators to carry out different mathematical and logical
operations. Operators in R can mainly be classified into the following categories.

1. Arithmetic operators - +, -, X, /

2. Assignment operators — <-, ->

3. Relational operators - <, >, ==, I=, <=, >=
4. Logical operators - !, &, &&, |, ||

We use the four fundamental arithmetic operations of mathematics
calculator application. Those functions are —

1. Addition

2. Subtraction

3. Multiplication

4. Division

User-defined Functions in R_— In R programming, user-defined
that are created by the user for a specific use that the already built-i
provide.

ctions are functions
tions of R don’t

Syntax - functionName <- function (argu

commands to perform

}
Parameters —
functionname: every
function(argument):
commands to

ction is'generally given a
e the vari are mentioned



1. Aim: To implement Calculator Application in R

a. Using with and without R objects on console

b. Using mathematical functions on console

c. Write an R script, to create an R object for calculator application and save in a specified
location in disk.

Program:

1+2

3-1

4*2

5*2

a<-1

b<-4

c<-2

a+h

a-b

a*b

blc
add<-function(x,y)
{

print(x+y)

}

add(2,3)
subt<-function(x,y)
{

print(x-y)

}
subt(7,2)
mul<-fun
{
print(x*
}
mul(6,3)
div<-functio
{

print(x/y);

}

div(10,2)
choice=readline(prompt="Enter add for addition
subt for subtraction

mul for multiplication

div for division

Choice: ™);

numl=readline(prompt = "Enter first number : ");




num2=readline(prompt = "Enter second number : ");
numl=as.integer(numl)

numz2=as.integer(num2)
cal<-switch(choice,"add"=print(num1+num2),
"subt"=print(numl1-num2),
"mul"=print(num1*numz2),
"div"=print(num1/num2))

Output —

add = function(x, y) {
return(x + y)

E 5

subtract = function(Cx; y) {
return(x - yD

multiply = function(x, y) {
recurntx = y)

F §

divide = functiond(x, y) {
returnCx / yD

FVHEV AV

+ }
>

> print("select operation.")

[1] "select operation."

> print("1.Add")

[1] "1.Add"

> print("2.subtract")

[1] "2.Subtract"

> print("3.Mmultiply")

[1] "3.multiply"

> print("4.Dpivide")

[1] "4.Divide"

> choice = as.integer(readline(prompt="Enter choice[1/2/3/4]: "))
Enter choice[1/2/3/4]: 3

> numl = as.integer(readline(prompt="Enter first number: "))

Enter first number: 5

> num2 = as.integer(readline(prompt="Enter second number: "))

Enter second number: 8

> operator <- switch(choice,"+", "=" "=" "/")

> result <- switch(choice, add(numl, num2), subtract(numl, num2), multiply(numl, num2),
num2))

> print(paste(numl, operator, num2,
[1] "5 * 8 = 40"
>

"=", result))

divide(numl,



Experiment — 2
Descriptive Analysis

Dataset — mtcars

Description — The mtcars dataset is a built-in dataset in R that contains measurements on 11
aspects of automobile design and performance for 32 cars. The data was extracted from the
1974 Motor Trend US magazine.

Attributes —

1. Cyl
2. Disp
3. Hp

4. Drat
5. Wt

6. Qsec
7. Vs

8. Am
9. Gear
0.

10. Carb

Dataset — cars
Description — This dataset contains 50
readings on “speed‘ and “distance* collec

2 variables. It shows various

Attributes —

1. speed
2. distance

Dataset — iris

ses of 50 instances each, where each class refers to
ly separable from the other 2; the latter are NOT

1 length in cm
2. sepal width in cm
3. petal length in cm
4 petal width in cm
5. species:
-- Iris Setosa
- Iris Versicolour

-- Iris Virginica



Subset function —

subset() function in R programming is used to create a subset of vectors, matrices,
or data frames.

Syntax — subset(x,subset,select)

Parameters —

e X: indicates the object

o subset: indicates the logical expression on the basis of which s
be done

o select: indicates columns to select

Aaggregate function —
Aggregate functions are often used to derive descriptive stafis

ing has to

Parameters —

Syntax — aggregate(x, by, FUN, ..., simplify=TRUE, drop=TRUE)
e X:Robject
e Dby: List of variables

e FUN: Function to be applied for ‘Q statistics
e ... : Additional arguments to be passed¥

e Simplify: Whether to simplify results a 3 ple or not
inatio grouping values or not

ean of all the observations present in

valued observation from the data being used.

max() fun@ti is will gi imum valued observation from the data being used.

function — The
SO are mini

y of all the attributes are shown separately. The factors
used in m value, 1% quartile, Median, Mean, 3" Quartile, Maximum

value.


https://www.geeksforgeeks.org/create-subsets-of-a-data-frame-in-r-programming-subset-function/

2. Aim: To perform Descriptive Statistics in R

a. To write an R script to find basic descriptive statistics using summary, str, quartile function
on metacars

b. To apply the above functions on cars data sets

b. To apply subset(), aggregate() functions on iris dataset.

Datasets used:

1. mtcars

2. cars

3. iris
Program :

a. Descriptive Statistics Analysis on mtcars dataset

data(mtcars)
head(mtcars)
tail(mtcars)
head(mtcars,10)str(mtcars)
mtcars[1]
mtcars[15]
mtcars[1:4]
mtcars[c(1,4)]
mtcars[-2]
max(mtcars$cyl)
min(mtcars$mpg)
mean(mtcars$mpg)

> strimtcars)
> dataccars) "data.frame': 32 obs. of 11 variables:
$

mpg @ num 21 21 22.8 21.4 18.7 18.1 14.3 24.4 22.8 19.2 ...

speed dist S cyl : num 66 46 8 6 8 4 4 6 ...
1 4 2 $ disp: num 160 160 108 258 360 ...
2 4 10 $ hp : num 110 110 93 110 175 105 245 62 95 123 ...
3 7 4 . $ drat: num 3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.92 3.92
4 7 22 $ wt : num 2.62 2.88 2.32 3.21 3.44 ..
5 8 16 $ gsec: num 16.5 17 18.6 19.4 17 ...
6 o 10 $ vs : num 00 1.1 0L O L 1L L .eo
- 10 18 $ am @ Nnum 1110 000 00 0 ...
$ gear: num 4 4 4 3 3 3 3 4 4 4 ...
8 10 26 S carb: num 4 4 1 1 2 1 4 2 2 4 ...
9 10 34 > mtcars[1:4]
10 IE 17 mpg cyl disp hp
> taildlcars, 20D Mazda RX4 21.0 6 160.0 110
speed dist Mazda RX4 wag 23,0 6 160.0 110
31 17 S0 patsun 710 22.8 4 108.0 93
3> 1s a2 Hornet 4 Drive 21.4 6 258.0 110
Hornet Sportabout 8.7 8 360.0 175
33 18 56 valiant 18.1 6 225.0 105
34 18 76 Duster 360 14.3 8 360.0 245
35 18 84 Merc 240D 24.4 4 146.7 62
36 19 36 Merc 230 22.8 4 140.8 95
37 19 a6 Merc 280 19.2 6 167.6 123
Merc 280c 17.8 6 167.6 123
gg ;‘g gg Merc 450SE 16.4 8 275.8 180
Merc 450SL 17.3 8 275.8 180
40 20 48 Merc 450SLC is. 2 8 275.8 180
41 20 52 cadillac Fleetwood 10.4 8 472.0 20S



> mtcars[cCl1.,4D]

mpg hp
Ma=da RrRX4 21 0: AFO
Ma=da RX4 wag 21.0 110
Datsun 710 22 .8 S3
Hormet 4 Drive 231.4 110
Hormet Sportabout i8.7 175
valdiant A8 .. TOS
Duster 360 14.3 245
Merc 240D 24 .4 G2
Merc 230 7 L S5
Merc 280 AD2 A2
Merc 280cC A 7= 8 A2
Merc 450sEeE 16.4 180
Merc 450sL 17.3 180
Merc 450sLcC LS .2 180
cadillac Fleetwood 10.4 205
Lincoln continental 10.4 215
Cchrysler Imper-dial 14.7 230
Fiat 128 32.4 66
Honda civic 30.4 s2
Toyota corolla 33.9 65s
Toyota Ccorona 21. S S7
Dodge challenger A5.5 AS50
AMC Javelin S22 A50
Camaro =Z28 13.3 245
Pontiac F1irebdird A .2 ALZS
Fiat X1-—9 273 (=X
Porsche 914-2 26 .0 S
> mtcars[-2]
mpg disp hp drat wt gsec vs am gear carb
Mazda RX4 21.0 160.0 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 wag 21.0 160.0 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 228 1108.0' 93 i3.i85 2.320 18.61 T I 4 1
Hornet 4 Drive 21.4 258.0 110 3.08 3.215 19.44 1 O 3 1
Hornet Sportabout 18.7 360.0 175 3.15 3.440 17.02 0 O 3 2
valiant 18.1 225.0 105 2.76 3.460 20.22 1 O 3 1
Duster 360 14.3 360.0 245 3.21 3.570 15.84 O O 3 4
Merc 240D 24.4 146.7 62 3.69 3.190 20.00 1 O 4 2
Merc 230 22:.8 140.8. 95 B3.92 3.:150 22.90 & O 4 2
Merc 280 19.2 167.6 123 3.92 3.440 18.30 1 O 4 4
Merc 280C 17.8 167.6 123 3.92 3.440 18.90 1 O 4 4
Merc 450SE 16.4 275.8 180 3.07 4.070 17.40 0 O 3 3
Merc 450sL 17.3 275.8 180 3.07 3.730 17.60 0 O 3 3,
Merc 450SLC 15.2 275.8 180 3.07 3.780 18.00 O O 3 3
cadillac Fleetwood 10.4 472.0 205 2.93 5.250 17.98 0 O 3 4
Lincoln continental 10.4 460.0 215 3.00 5.424 17.82 0 O 3 4
chrysler Imperial 14.7 440.0 230 3.23 5.345 17.42 0 O 3 4
Fiat 128 32.4 78.7 66 4.08 2.200 19.47 1 1 4 13
Honda Civic 304 75.7° :52 4.93 1.615! 18.52 I I 4 2
Toyota Corolla 33.9 71.1 65 4.22 1.835 19:90 I 1 4 ik
Toyota Corona 21.5 120.1 97 3.70 2.465 20.01 1 O 3 1
Dodge challenger 15.5 318.0 150 2.76 3.520 16.87 O O 3 2
AMC Javelin 15.2 304.0 150 3.15 3.435 17.30 0 O 3 2
Camaro z28 13.3 350.0 245 3.73 3.840 15.41 0 O 3 4
Pontiac Firebird 19.2 400.0 175 3.08 3.845 17.05 0 O 3 2
Fiat X1-9 27.3 79.0 66 4.08 1.935 18.90 1 1 4 i B
Porsche 914-2 26.0 120.3 _91 4.43 2.140 16.70 Q__1 5 o?
> max(mtcars$cyl)
[1] 8
> min(mtcarsS$Smpg)
[1] 10.4
> mean(mtcars$mpg)
[1] 20.09062
> median (mtcarsSmgp)
NULL
> summary (mtcars)
mpg cyl disp hp
Min. :10.40 Min. :4.000 Min. = - Min. 52.0
1SE Qu- 515.43 1st Qu. :4.000 ITEE QuULTT120.8 ISE: QU2 96.:5
Median :19.20 Median :6.000 Median :196.3 Median :123.0
Mean :20.09 Mean :6.188 Mean :230.7 Mean :146.7
3rd Qu.:22.80 3rd Qu. :8.000 3rd Qu.:326.0 3rd Qu.:180.0
Max. :33.90 Max. :8.000 Max. :472.0 Max. :335..0
wt gsec Vs am
Min. 15313 Min. :14.50 Min. :0.0000 Min. :0.0000
1lst Qu.:2.581 1st Qu.:16.89 1st Qu.:0.0000 1st Qu.:0.0000
Median :3.325 Median :17.71 Median :0.0000 Median :0.0000
Mean S3R2A7 Mean X785 Mean :0.4375 Mean :0.4062
3rd Qu.:3.610 3rd Qu.:18.90 3rd Qu. :1.0000 3rd Qu. :1.0000
Max. :5.424 Max. 322290 Max. :1.0000 Max. :1.0000
carb
Min. :1.000
1st Qu.:2.000
Median :2.000
Mean 22812
3rd Qu. :4.000
Max. :8.000

drat
Min. :2.760
1st Qu.:3.080
Median :3.695
Mean :3.597
3rd Qu.:3.920
Max. :4.930
gear
Min. :3.000
1st Qu.:3.000
Median :4.000
Mean :3.688
3rd Qu. :4.000
Max. :5.000



b. Descriptive Statistics Analysis on cars dataset

data(cars)

head(cars,10)

tail(cars,20)

str(cars)

head(cars)

max(cars)

max(cars$speed)
min(cars$speed)
mean(cars$speed)
median(cars$speed)
mode(cars$speed)
summary(cars$speed)
summary(cars)

Output:

> dataccars) 42 20 56
—ngEasSt I 2 20 &
N 5 5 44 22 66
2 4 10 45 23 54
3 7 4 46 24 70
‘51 ; ig 47 24 92
e o Te 48 24 93
4 12 22 s s s
20 12 34 > str‘(car‘s)'. 3 )
= Emiiceana.208 R LI A R an b it
31 17 sO $ dist : num 2 10 4 22 16 10 18 26 34 17 ...
32 as az > head(cars)
gz i—g gg speed dist
3s 1s s4a 1 4 2
36 19 se 2 4 10
E4 is o= 3 7 3
2o 38 as s 5 18
:; gg :g > max(cars)
P 22 &e 11 120

as >3 sa > max(carsSspeed)
a6 24 7o [1] 25

> min(cars$speed)

(11 4

> mean(cars$speed)

[1] 15.4

> median(cars$speed)

[1] 15

> mode (cars$speed)
[1] "numeric"
> summary (cars$speed)
Min. 1st Qu. Median Mean 3rd Qu. Max.
4.0 12.0 15.0 15.4 19.0 25.0
> summary(cars)

speed dist
Min. : 4.0 Min. : 2.00
Ist Qu.:12.0 1st Qu.: 26.00
Median :15.0 Median : 36.00
Mean :15.4  Mean 1 42.98
3rd Qu.:19.0 3rd Qu.: 56.00
Max. 25.0 Max. :120.00

10



c. Applying subset and aggregate functions on iris dataset

data(iris)

head(iris)

tail(iris)
subset(iris,Sepal.Length==6.1)
aggregate(.~Species,data=iris,mean)

Output -

> data(iris)
> head(iris)
sepal.Length sepal.width Petal.Length Petal.width Species

1 5., 3. 1.4 0.2 setosa
2 4.9 3.0 1.4 0.2 setosa
3 4.7 32 1.3 0.2 setosa
4 4.6 3.l &5 0.2 setosa
5 5.0 3.6 1.4 0.2 setosa
6 5.4 3:9 1.7 0.4 setosa
> tail(iris)

sepal.Length sSepal.width Petal.Length Petal.width Species
145 6.7 3.3 5.7 2.5 virginica
146 6 3.0 5.2 2.3 virginica
147 6.3 2.5 5.0 1.9 virginica
148 6.5 3.0 5.2 2.0 virginica
149 6.2 3.4 5.4 2.3 virginica
150 5.9 3.0 5l 1.8 virginica

> subset(iris, Sepal.Length==6.1)

sepal.Length Sepal.width Petal.Length Petal.width Species
64 6.1 2.9 4.7 1.4 versicolor
72 6.1, 2.8 4.0 1.3 versicolor
74 6.1 2.8 4.7 1.2 versicolor
92 6= 3.0 4.6 1.4 versicolor
128 6.1 3.0 4.9 1.8 virginica
135 6.1 2.6 5.6 1.4 virginica

> aggregate(.~Species, data=iris, mean)
Species Sepal.Length Sepal.width Petal.Length Petal.width

1, setosa 5.006 3.428 1.462 0.246
2 versicolor 5.936 2.770 4.260 1..326
3 virginica 6.588 2.974 5.552 2.026

11



Experiment — 3

Reading and writing different types of data
Package used — readxl
The readx| package makes it easy to get data out of Excel and into R. Compared to

many of the existing packages, readx| has no external dependencies, so it's easy to install and
use on all operating systems. It is designed to work with tabular data.

Eunctions for Reading D into R —

There are a few very useful functions for reading data into R.

=

read.table() and read.csv() are two popular functions
into R.

readLines() is used for reading lines from a text file.
source() is a very useful function for reading in R code
program.

dget() function is also used for reading in R code files.
load() function is used for reading in saved workspaces
unserialize() function is used for reading single,R objects in bina

wmn

o ok

1. write.table() is usedhfor writing tabula ext files (i.e. CSV).

2. read.delim() i ead delimited in the R Language.

3. writeLines()function is useful for writing character data line-by-line to a file or
connection.

4. a textual representation of multiple R objects.

5. ing a textual representation of an R object.

6. 1alize() is used for convertin@ an R object into a binary format for outputting to a

comnection .

12



3. Aim: To read and write different types of datasets

a. To read different types of datasets from web and disk and writing in file in specific disk
location.
b. To read Excel data sheet in R.

name=c("a","b","c","d","e")
marks=c(20,30,40,10,15)
id=c(1:5)
st=data.frame(id,name, marks)
View(st)

#1. writing data frame into CSV file
write.csv(student,"student.csv",row.names=FALSE)

#2. reading CSV file
stl=read.csv("'student.csv")
View(stl)

#3.writing data frame to a text file
write.table(st1,file="st1.txt",quote=F,ro

#4. reading from text
st2=read.delim('st1.txt")
View(st2)

om/upload/boxplot_format.txt")

webfile,file=" ile.¥xt”,quote=F,row.names=FALSE)

install.packages(’
library(readxl)

#6. reading excel datasheet
df=read_excel("d:/ex1.xlsx",sheet=2)
View(df)

13


http://www.sthda.com/upload/boxplot_format.txt

Output:

> name=c("a","b","c","d","e")

> marks=c(20,30,40,10,15)

> id=c(1:5)

> st=data.frame(id,name,marks)

> View(st)

> #1. writing data frame into CSV file

> write.csv(student,"student.csv",row.names=FALSE)

Y

id name marks
1 1 a 20
2 2 b 30
3 3 c 40
4 4 d 10
5 5| e 15

> #2. reading CSV file
> st1=read.csv("'student.csv")

> View(stl)
“ id name marks
1 1 3 20
2 2 b 30
3 3¢ 40
4 4 d 10
5 5 e 15

> #3.writing

> write.ta .names=F)

>

> #4, re

> st2

> View(st

“ jd.name.marks

1 1az20
2b30
3c4d

4d10

[ B - FE N ]

5eil5

#5. reading a file from web
> webfile = read.delim("http://www.sthda.com/upload/boxplot_format.txt")
> print(webfile)

14


http://www.sthda.com/upload/boxplot_format.txt

Nom variable Group
IND1 10
IND2 7
IND3 20
IND4 14
IND5 14
IND6 12
IND7 10
IND8 23
IND9 17
10IND10 20
11IND11 14
12IND12 13
13IND13 11
14IND14 17
15IND15 21
16 IND16 11
17 IND17 16
18IND18 14
19IND19 17
20IND20 17
21IND21 19
22IND22 21
23IND23 7
24 IND24
25 IND25
26 IND26
27 IND27
28 IND28
29 IND29
30 IND30
31 IND31
32 IND32
33 IND33
34 IND34
35 IND35
36 IND36
37 IND37
38 IND38
39 IND39
40 IND40
41 IND41
42 IND42
43 IND43
44 IND44
45 IND45
46 IND46
47 IND47
48 IND48
49 IND49
50 IND50
51 IND51
52 IND52
53 IND53
54 IND54
55 IND55
56 IND56
57 IND57

© 00N Ol b WN P

=
w

>
000000000000 NN EREs>H > >>>>>" >

AP OWEFEPDNE WNNRFEO

Wk RFP O WO WOowP>DNDOo oo
MMMMMMMMMOUUO
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58 IND58 2 E
59 IND59 6 E
60 IND60 4 E
61IND61 11 F
62 IND62 9 F
63IND63 15 F
64 IND64 22 F
65IND6S 15 F
66 IND66 16 F
67 IND67 13 F
68 IND68 10 F
69IND69 26 F
70IND70 26 F
71IND71 24 F
72IND72 13 F

> head(webfile)
Nom variable Group

1IND1 10 A
2 IND2 7 A
3IND3 20 A
4IND4 14 A
5IND5 14 A
6IND6 12 A

> write.table(webfile,file="webfile.txt",q mes=FALSE)
>

> # install package readxl first

>

> install.packages("readxl"
Error in install.packages4
> library(readxl)

“ rolino

1 1 1
2 2 22
3 3 33
4 4 44

16



Experiment — 4
Visualization

Data visualization is an efficient technique for gaining insight about data through a
visual medium. With the help of visualization techniques, we can easily obtain information
about hidden patterns in data and also we can work with large datasets to efficiently obtain
key insights.

Dataset used — mtcars
Description — The mtcars dataset is a built-in dataset in R that contains m
aspects of automobile design and performance for 32 cars. The data w
1974 Motor Trend US magazine.

urements on 11
cted from the

Attributes —

1. Cyl
2. Disp
3. Hp

4. Drat
5 Wt

6. Qsec
7

8

9

0.

. Vs
. Am
Gear

10. Carb

Package - ggplot2

names are the group labels which will be printed under each boxplot.
main is used to give a title to the graph.

Scatterplot —
The scatter plots are used to compare variables. A comparison between variables is
requiredwhen we need to define how much one variable is affected by another variable.

Syntax — plot(x, y, main, xlab, ylab)
Parameters —
e X is the data set whose values are the horizontal coordinates.

17



y is the data set whose values are the vertical coordinates.
main is the tile of the graph.

xlab is the label in the horizontal axis.

ylab is the label in the vertical axis.

Qutliers using plots —
An outlier is a point or set of points that are different from other points. Sometimes they
can be very high or very low. It’s often a good idea to detect and remove the outliers.
Because outliers are one of the primary reasons for resulting in a less accurate model.
Often outliers can be seen with visualizations using a box plot.

R Histogram
A histogram is a type of bar chart which shows the frequency of the numb
which are compared with a set of values ranges. For creating aghistogram, R provi
function. The histogram is used for the distribution. a\

Syntax - hist(v,main,xlab,col)
Parameters —

Vv is a vector containing numeric values used in histogram.

main indicates title of the chart.

xlab is used to give description of x-axis.

col is used to set color of the bar

R Bar Charts
A Dbar chart is a pictorial representation I al values of variables are
represented by length or height of lines o 5 0f equal width. R provides the
barplot() function.

Syntax — barplot(H,

o

R Pie Charts
A pie-chart is arepresentation of values in the form of slices of a circle with different colors.
Pie charts are created with the help of pie () function, which takes positive numbers as
vector input.

Syntax - pie(X, labels, main, col)
Parameters —

X is a vector containing the numeric values used in the pie chart.

labels is used to give description to the slices.

main indicates the title of the chart.

col indicates the colour palette.

colours to the bars in the graph.

18



4. Aim: To perform visualizations

a. To find the data distribution using box and scatter plot

b. To find the outliers using plot.

c. To plot the histogram, bar chart and pie chart on sample data.

Dataset used: mtcars

Program:
#Linear plot

x=1:10

y=x"2

plot(x,y,type="1",main="Linear Plot Example”)
#installing package
install.packages(*'ggplot2™)
#scatter plot

data("mtcars™)

plot(

mtcars$wt,mtcars$mpg,

main = "scatter plot example™,
xlab = "car weight",
ylab="miles per gallon",

)

#box plot
data("mtcars")
boxplot(
mtcars$mpg,

main = "box plot exa
ylab="miles

30,12,78,99)
in="outliers")

hist(H,main="His
#Barchart
h<-c(9,13,28,36,4,54)

m<-c("MAR","APR","MAY","JUN","JUL""AUG")
barplot(h,names.arg=m,xlab="Month",ylab="revenue",main="barchart",border ="blue")
#pie chart

h<-c(90,78,80,25)

m<-c("OS","DBMS","Java","OE")

pie(h,m,main = "piechart")

" ,col="blue™)

19



Output:

Linear Plot Example scatter piot example
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Experiment - 5
Correlation and Covariance

Correlation and Covariance are terms used in statistics to measure relationships
between two random variables. Both of these terms measure linear dependency between a
pair ofrandom variables or bivariate data.

Correlation in R Programming Language —
cor() function in R programming measures the correlation coefficient value. Correlationis
a relationship term in statistics that uses the covariance method to measure
vectors are related. Mathematically,

Corr(z,y) = \/Zz(:x(fi;?%(;jiﬂf

where,

X represents the x data vector

y represents the y data vector
Syntax: cor(x, y, method)

where,

used to compute covariance.

Cov(z,y) = E(xi_?\)f(yi_g)

Syntax: cov(x, y, method)
where,
e xandy represents the data vectors
o method defines the type of method to be used to compute covariance.
e N represents total observations

Package — CORRPLOT()
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https://www.geeksforgeeks.org/mathematics-covariance-and-correlation/

R package corrplot provides a visual exploratory tool on correlation matrix that
supports automatic variable reordering to help detect hidden patterns among
variables.

corrplot is very easy to use and provides a rich array of plotting options invisualization
method, graphic layout, color, legend, text labels, etc. It also provides p-values and
confidence intervals to help users determine the statistical significance of the
correlations.

corrplot() - The mostly using parameters include method, type, order, di

Correlation matrix —

determine if a relationship exists between the variables. The icient indicates

strength of the relationship as well as the direction.

Syntax: cor (X, use =, method = )
Parameters:
e X: Itis anumeric matrix or a data frame.
e use: Deals with missing data.
e method: Deals with a type of relationship

Dataset - iris

L
The data set contains 3 clagses of 50 instance w re each class refers to a type of iris
plant. One class is lin rable from the 2,the latter are NOT linearly separable

from each other.

length in cm
width in cm
length in cm
width in cm
species:

Iris Setosa
Iris Versicolour

-- Iris Virginica

Variance (ANOVA) —

Analysis of variance (ANOVA) is an analysis tool used in statistics that splits an observed
aggregate variability found inside a data set into two parts: systematic factors and random
factors. The systematic factors have a statistical influence on the given data set, while the
random factors do not.
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5. Aim: To Calculate Correlation and Covariance

a. To find the correlation matrix.

b. To plot the correlation plot on the dataset and visualize giving an overview of
relationships among data on iris data.

c. To analysis of covariance: variance (ANOVA), if data have categorical variables on iris
data.

Dataset used: iris

Program:

install.packages(‘corrplot’)

x<-rnorm(2)

X

y<-rnorm(2)

y

mat<-cbind(x,y)

mat

cor(mat)

cov(mat)

data(iris)

iris

mydata<-iris[,c(1,2,3,4)]

mydata

str(mydata)

d1<-cor(mydata)

di

library(corrplot)

corrplot(d1,method="

color<-c('red’,'green’,’

pairs(mydata,col=col

e’)
ue','black’)

> #install.packages( corrplot')
> x<-rnorm(2)

> X

[1] 0.6471771 1.4214339

> y<=-rnorm(2)

¥

[1] 0.61047662 0.06848282
> mat<-cbind(x,y)

> mat

x y
[1,] 0.6471771 0.61047662
[2,] 1.4214339 0.06848282
> cor(mat)

> cov(mat)
X y

setosa
setosa
setosa

x 0.2997368 -0.2098212
y -0.2098212 0.1468786
> data(iris)
> iris

sepal.Length sepal.width Petal.Length Petal.width Species
1 5.1 3.5 setosa
2 4.9 3.0 1.4 setosa
3 setosa
4 setosa
5
6
Z

ocoooo0o00
WAENNNN

[NIRUENES
ahOON
wWwwww
POOKEN
R
ABNBUW
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> mydata<-iris[,c(1,2,3,4)]
> mydata

sepal.Length sepal.width Petal.Length Petal.width

S 4

VONOUVNEWNE

[
w
npunbunnnunnuiunbsbbnbsbunbunbbsbn
OOFOFEFPAENHFEANOWOOLOPLONDPLOONVOR
WWWWWWWWWWARWWWWLUNWWWWWWWW
OPWONPLONOUVNOPLOOORLNHOBLPOOOKENO
HFRRPRERERREPREPEEEEPREREERERRREREREBERERERRBR
cVNOUVNUVNBUWUNREROVULBAUBANDAUWD

> str(mydata)

'data.frame': 150 obs. of 4 variables:

§ Sepal.Length: num 5.14.94.74.655.44.654.44.9..
§ sepal.width : num 3.5 3 3.2 3.13.63.93.43.4293.1
§ petal.Length: num 1.4 1.4 1.3 1.51.41.71.41.51.41.
§ petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.

> dl<-cor(mydata)
>dl

Sepal.Length Sepal.width Petal.Length Petal.width
Sepal.Length 1.0000000 -0.1175698 0.8717538  0.8179411
sepal.width -0.1175698  1.0000000 -0.4284401 -0.3661259
petal.Length 0.8717538 -0.4284401 1.0000000 0.9628654
petal.width 0.8179411 -0.3661259 0.9628654  1.0000000
> Tibrary(corrplot)
> corrplot(dl,method="circle")
> color<-c('red", 'green’,'blue’, 'black")
> pairs(mydata,col=color,bg=color,pch=21)
> cov(irisSPetal.Length,iris$Petal.width)
[1] 1.295609

>

= oo

0.2

O000000000O0O0O0O0O0OOOOOOOOO0OO
NNOUONBANWWWABNKEKENNENNWANNNN

Sepal.Length ‘ . .

Sepal.Width

Petal.Length .

Sepal.Length
Sepal Width

Petal.Length
Petal Width

P
E

Petal Width ‘ . .

Sepal.Length

Petal Length

*q TTTT

oY

Petal Width

Y

N9 S
® o~ N

N B o o
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Experiment — 6

Regression Model
Dataset — crashdata.csv
Description — This dataset has 80 observations of 6 variables.
Attributes —

1. ManHI
ManBI
Intl
HVACI
Safety
CarType

ook wd

Dataset — crashdataset.csv
Description — This dataset has 20 observations of 6 variables.

Attributes —

1. ManHI
2. ManBI
3. Intl

4. HVACI
5

6

. Safety
. CarType

3

Caret stands n and regression training and is arguably the biggest project in R.

One of the most powerful and popular packages is the caret library, which follows a
consistent syntax for data preparation, model building, and model evaluation, making it easy
for data science practitioners.

26



Aim: To evaluate the performance of Regression Model

Import data from web storage. Name the dataset and perform Logistic
Regression to find out relation between variables in the model. Also
check the model is fit or not [require (foreign), require(MASS)]

o T o

Datasets used are
crashdata.csv
crashdataset.csv

Program:

#logistic regression

mydata <- read.csv(‘crashdata.csv')
mytestdata <- read.csv(‘crashtestdata.csv’)
mydata

mytestdata

str(mydata)

summary(mydata)

mydata[6] <- as.factor(mydata$CarType)
mydata

fit <- gim(formula=mydata$CarType~.,family="binomial', data=mydata)

fit
summary(fit)

train <- predict(fit, type="response’)
plot(train)

tapply(train, mydata$CarType, mean)
pred <- predict(fit,newdat
plot(pred)

> #logistic regression
> mydata <- read.csv('crashdata.csv')
> mytestdata <- read.csv('crashtestdata.csv')
> mydata

ManHI ManBI IntI HVACi safety carType
1 =5.27 =1.30 2.86 =4.85 4.04 suv
2 -4.82 -5.38 9.72 -0.97 -4.57 Hatchback
3 957" =750 =7+61 133 -5.10 Hatchback
4 2.84 -2.85 0.92 5.51 -6.64 Hatchback
5 0.00 2.68 -4.15 0.85 5.58 suv
6 0.40 6.34 0.83 5.03 -8.10 suv
7 5.94 3.14 -6.65 6.62 -1.32 Hatchback
8 5.i78: =15 =6.:85 073 5.50 Hatchback
9 0.86 -4.32 8.10 -8.96 3.10 Hatchback
10 7.36 7.42 0.27 -8.62 3.08 Suv
11 -7.95 -6.44 -4.68 3.86 9.82 Hatchback
12 -1.75 -8.09 -6.06 -9.13 -6.45 suv
13 9.44 -0.02 -9.38 0.06 6.06 suv
14 -9.67 9.61 7.85 5.88 -8.14 Hatchback
15 6.81 3.66 4.75 0.89 -2.41 Hatchback
16 <9.93 <6.15 5.7Z7 8.76 3.60 Hatchback
17 3.16 -6.80 -2.94 1.83 8.36 Hatchback
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> mytestdata

ManHI ManBI IntI HVACi Safety CarType
1 1.94 2.21 3.38 1.78 ~-7.19 Hatchback
2 -0.02 -3.33 0.79 -6.63 7.99 Suv
3 -0.49 -4.48 5.00 8.33 -2.77 Hatchback
4 5,76 1.35 7.92 -0.43 4.29 Hatchback
5 2.51 -8.74 4.53 -1.91
6
I
8
9

3.95 Hatchback

-4.47 8.42 -0.05 5.57 9.62 Hatchback
-9.89 -2.25 -5.00 -9.23 9.38 %
-9.94 -3.23 2.81 -2.98 ~-1.12 Suv
-8.37 4.21 -8.95 6.66 7.34 Y%

10 8.48 0.38 -3.02 -1.92 -7.43 %
11 0.79 0.96 -4.03 -2.28 6.20 Suv
12 5.32 2.08 5.55 7.89 -6.80 Hatchback
13 -7.26 -0.11 -5.27 -7.14 1.20 SV
14 0.69 3.37 3.70 -5.73 -5.86 Suv
15 -5.53 -0.12 1.61 2.31 -8.66 Suv
16 8.29 1.44 -7.26 5.06 -7.00 Suv

17 9.09 -2.26 1.64 2.80 -1.22 Hatchback

18 5.04 4.52 0.28 8.26 4.59 Hatchback

19 4.55 -3.88 -2.02 -1.20 -0.42 Hatchback

20 -5.55 6.02 8.87 5.26 -2.27 Hatchback

> str(mydata)

'data.frame': 80 obs. of 6 variables:

§ ManHI : num -5.27 -4.82 9.57 2.84 0 0.4 5.94 5.78 0.86 7.36 ..

§ ManBI : num -1.3 -5.38 -7.5 -2.85 2.68 6.34 3.14 -1.75 -4.32 7.42 ..
§ IntI : num 2.86 9.72 -7.61 0.92 -4.15 0.83 -6.65 -6.85 8.1 0.27 ..
§ HVACT : num -4.85 -0.97 1.33 5.51 0.85 5.03 6.62 0.73 -8.96 -8.62 ..
§ safety : num 4.04 -4.57 -5.1 -6.64 5.58 -8.1 -1.32 5.5 3.1 3.08 ...

§ CarType: chr "suv" "Hatchback" "Hatchback" "Hatchback" ...

> Fit

call: gim(formula = mydatascarType ~ ., family = "binomial", data = mydata)

coefficients:

(Intercept) ManHI ManBI IntI HVACi safety
-22.76 -13.48 36.02 -44.90 -58.50 -27.36

Degrees of Freedom: 79 Total (i.e. Null); 74 Residual
Null Deviance: 105.9

Residual Deviance: 5.359e-08 AIC: 12

> summary(fit)

call:
gIim(formula = mydataScarType ~ ., family = "binomial", data = mydata)

Deviance Residuals:
Min 1qQ Median 3Q Max
-1.316e-04 -2.100e-08 -2.100e-08 2.100e-08 1.266e-04

coefficients:

Estimate std. Error z value Pr(>|z|)
(Intercept) -22.76 12007.54 -0.002 .998
ManHI -13.48 3077.29 -0.004 .997
ManBI 36.02 7221.18 0.005 .996
IntI -44.90 8853.08 -0.005 .996
HVAC1 -58.50 11461.92 -0.005 .996
safety -27.36 5396.42 -0.005 .996

> summary(mydaE;)
ManHI ManBI IntI HVACi
Min. :-9.9300 Min. 1-9.9400 Min. 1-9.9900 Min. :-9.8200

[eleNeNeNoNo)

1st Qu.:=5.1950

1st Qu.:-5.7050

1st Qu.:=5.5725 1st Qu.:-5.6750

Median
Mean
3rd Qu.
Max.

Min.
Ist Qu.
Median
Mean
3rd Qu.
Max.

> mydata
ManHI
=5L27
-4.82
9.57
2.84
0.00
0.40
5.94
5.78
0
7
7
1

WSO UVIEWwNRE

.86
.36
+95
s 75

1 0.6350
:-0.0935
: 5.0500
1 9.5700
safety
:-9.8000
1-4.6775
: 0.8300
1 0.5437
1 4.6225
1 9.9900
> mydata[6] <- as.factor(mydata$carType)

ManBI
-1.30
-5.38
-7.50
-2.85
2.68
6.34
3.14
=175
-4.32
7.42
-6.44
-8.09

Median
Mean
3rd qQu.
Max.

:-1.8150 Median
:-0.9277  Mean

: 3.4175 3rd Qu.

: 9.6100 Max.

carType
Length:80
Class :character
Mode :character

IntI HVAC]

2.8

6 -4.85

9.72 =0.97

-7.6
0.9

-4.15

0.8
-6.6
-6.8

8.10 -

0.2
-4.6

ik
2

33
51
.85
03
62
73
96
.62
86

3
5
5

7 &
8

w00 0O ouvi OuvlE

=606 =9.13

safety carType
4.04 Suv
-4.57 Hatchback
-5.10 Hatchback
-6.64 Hatchback
5.58 Suv
-8.10 suv
-1.32 Hatchback
5.50 Hatchback
3.10 Hatchback
3.08 Suv
9.82 Hatchback
-6.45 Suv

:-0.4150
:-0.1349

4.9775

1 9.7200

Median : 0.8700
Mean 0
3rd Qu.: 5.0625
Max. 9
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(Dispersion parameter for binomial family taken to be 1)

Null deviance: 1.0585e+02 on 79 degrees of freedom
Residual deviance: 5.3590e-08 on 74 degrees of freedom
AIC: 12

Number of Fisher Scoring iterations: 25

train <- predict(fit, type='response')

plot(train)

tapply(train, mydataScarType, mean)

Hatchback Suv

851316e-10 1.000000e+00

pred <- predict(fit,newdata = mytestdata, type='response')
plot(pred)

mytestdata[pred<=0.5, 'Predict'] <- 'Hatchback'
mytestdata[pred>0.5, 'Predict'] <- 'suv'

vV VvV Vv

vVVVvVvVvN

—_Jomomw o owand @ @ 000 0w
— 00000 0000
[ce]
- ©
o o
c _
— ko) -
© [0)
b V — P <
o ’
O'—GXD@)OGXXXDGXDGXXSXXXD@ QDGR GRRD GRERIDOOGRDAD QD 8_0000?0 | e} ‘ ooo(‘)
0 20 40 60 80 5 10 15 20
Index Index
) \
> mytestdata > confgsionMatrix(tab]e(m)l'tesltdata[,7] \mytestdata[,6]),positive="Hatchback')
ManHI ManBI IntI HVACi Safety CarType Predict Confusion Matrix and statistics
1 1.94 2.21 3.38 1.78 -7.19 Hatchback Hatchback
2 =0.02 -3.33 0.79 -6.63 7.99 SUV Hatchback
Hatchback SUV
3 -0.49 -4.48 5.00 8.33 -2.77 Hatchback Matchback ek 10 1
4 5,76 1.35 7.92 -0.43 4.29 Hatchback Hatchback gy 09
5 2.51 -8.74 4.53 -1.91  3.95 Hatchback Hatchback
6 -4.47 8.42 -0.05 5.57 9.62 Hatchback Hatchback Accuracy @ 0.95
7 =9.89 -2.25 =5.00 -9.23 19.38 Suv Suv ‘95%C12 (0.7513, 0.9987)
8 -9.94 -3.23 2.81 -2.98 -1.12 suv suy Mo Information Rate : 0.5
9 -8.37 4.21 -8.95 6.66 7.34 suv iy Pvalue: [hco ¥ NIR] 2500003
10 8.48 0.38 -3.02 -1.92 -7.43 SV Suv S
11 0.79 0.96 -4.03 -2.28 6.20 Suv Suv U
12 5.32 2.08 5.55 7.89 -6.80 Hatchback Hatchback yepemar's Test p-value : 1
13 ~7.26 <0.11 ~5.27 -7.14 1.20 Suv SuvV
14 0.69 3.37 3.70 -5.73 -5.86 SuvV Suv Sensitivity : 1.0000
15 -5.53 -0.12 1.61 2.31 -8.66 Suv suv specificity : 0.9000
16 8.29 1.44 -7.26 5.06 -7.00 Suv Suv Pos Pred Value : 0,909
17 9.09 -2.26 1.64 2.80 -1.22 Hatchback Hatchback Wi R
18 5.04 4.52 0.28 8.26 4.59 Hatchback Hatchback g i
19 4.55 -3.88 -2.02 -1.20 -0.42 Hatchback Hatchback purection prevalence : 0.3500
20 -5.55 6.02 8.87 5.26 -2.27 Hatchback Hatchback Balanced Accuracy : 0,9500
> #install.packages("caret") run on console
> library(caret) "Positive’ Class : Hatchback
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Experiment — 7
Classification Model
Packets for classification:
1. Caret package —
Caret stands for classification and regression training and is arguably the biggest project in R.

One of the most powerful and popular packages is the caret library, which follows a
consistent syntax for data preparation, model building, and model evaluatiogf making it easy
for data science practitioners.

2. Class package —

A class is just a blueprint or a sketch of methods or attrib
properties or methods that are common to all objects of one type!

S. It represents

Dataset — Servicetraindata.csv
Description — This data set contains 315 observations of 6 variables.
Attributes —

1. QilQual
EnginePerf
NormMileage
TypeWear
HVACwear
Service

SR

Dataset — Servicetest

Description — This d

Attributes —
1. Qil

35 observations of 6 variables.

Predictions are calculated for each test case by aggregating the responses of the k-
nearest neighbours among the training cases. k may be specified to be any positive integer
less than the number of training cases, but is generally between 1 and 10.
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7. Aim: To find the performance of Classification Model
a. To install relevant packages for classification.

b. To choose a classifier for classification problems.

c. To evaluate the performance of the classifier.

Datasets used are servicetraindata.csv and servicetestdata.csv
Program:

# install.packages("caret™) run command on console
# install.packages(“class") run command on console

mytraindata <- read.csv('servicetraindata.csv')
mytestdata <- read.csv('servicetestdata.csv’)
mytraindata

mytestdata

str(mytraindata)

str(mytestdata)

summary(mytraindata)
summary(mytestdata)

mytraindata[6] <- as.factor(mytraindata$
summary(mytraindata)
mytestdata[6] <- as.factor(mytestdata$Se
summary(mytestdata)

library(class)

predictknn <- knn(train=mytraindatal,-6],
test=mytestdata[,-6],
cl=mytraindata$Servi
k=3)
predictknn

> #install.packages('"caret") run command on console
> #install.packages("class") run command on console
> mytraindata = read.csv('servicetraindata.csv')
> mytestdata = read.csv('servicetestdata.csv')
> mytraindata

oilqQual EnginepPerf NormMmileage Tyrewear HVACwear service
1 103.388821 103.504032 103.051485 106.172658 105.6868429 No
2 26.765516 26.188265 31.259536 29.186162 31.3112751 Yes
3 62.413282 63.681061 59.720883 64.704031 58.6205175 Yes
4 45.533338 49.906615 48.777581 48.113851 47.9520717 No
5 104.388821 103.284032 103.051485 105.822658 106.5368429 No
6 4.987185 4.941003 3.588986 8.363161 1.2802622 No
4 104.468821 103.744032 102.291485 106.172658 107.5368429 No
8 104.388821 103.134032 103.301485 106.172658 105.5368429 No

4.987185 5.851003 9.218986 8.373161 2.2802622 No
10 45.603338 49.666615 49.777581 51.263851 48.8720717 No
11 45.533338 46.666615 48.627581 47.273851 47.9520717 No
12 5.517185 6.651003 3.588986 8.373161 1.2802622 No
13 26.765516 29.418265 31.339536 29.036162 33.2812751 Yes
14 104.388821 103.744032 103.051485 108.092658 106.1568429 No
15 59.283282 64.641061 59.720883 63.304031 62.6205175 Yes
16 49.533338 49.666615 49.687581 48.263851 48.0020717 No
F 7 45.703338 46.786615 49.777581 48.263851 47.9520717 No
18 4.987185 2.891003 6.588986 11.783161 1.5502622 No
19 46.473338 49.666615 49.777581 45.913851 47.9520717 No
20 28.765516 27.418265 31.259536 28.596162 31.1112751 Yes
21 46.073338 48.346615 49.777581 48.263851 45.9520717 No
22 103.418821 102.634032 103.051485 105.172658 105.5368429 No
23 105.258821 103.744032 101.541485 105.172658 105.5368429 No
24 45.533338 48.806615 46.777581 48.233851 47.9520717 No
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25  46.303338 49.666615 48.227581 45.263851 47.9520717 No
26 4.987185  3.021003 5.588986  8.373161 0.4602622 No
27 4.987185  4.891003 4.358986  8.373161 1.6602622 No
28 28.795516 27.418265 31.699536 29.036162 31.3112751 Yes
29 104.698821 103.744032 103.051485 106.222658 105.5368429 No
30 45.533338 49.666615 46.777581 47.513851 47.6620717 No
31 103.938821 103.744032 104.161485 106.172658 105.5368429 No
32 5.987185  4.891003 8.578986 10.543161  1.2802622 No
33 103.668821 103.744032 103.051485 106.172658 105.8168429 No
34 106.428821 103.744032 103.311485 106.172658 105.5368429 No
35  64.413282 62.741061 59.720883 62.474031 63.7205175 Yes
36  62.413282 62.741061  64.340883 64.324031 63.6205175 Yes
37 45.533338 48.916615 49.777581 48.263851 48.9720717 No
38  26.765516 28.608265 31.259536 30.036162 31.3612751 Yes
39 104.388821 103.294032 104.051485 106.272658 105.5368429 No
40  62.413282 62.701061 59.720883 63.544031 63.6205175 Yes
41 104.388821 103.634032 103.051485 105.902658 104.5368429 No
42 3.127185  1.891003 5.658986  8.373161  1.2802622 No
43 104.388821 104.514032 104.821485 106.172658 105.5368429 No
44 106.108821 103.744032 102.851485 106.172658 105.5368429 No
45  60.073282 62.741061 61.590883 63.304031 65.6205175 Yes
46 3.987185  6.981003 6.588986 10.353161  1.2802622 No
47  44.043338 47.666615 49.777581 47.863851 47.9520717 No
48 105.028821 103.744032 102.661485 106.172658 105.5368429 No
49  45.533338 49.646615 49.777581 48.273851 48.9520717 No
50 104.278821 102.744032 103.051485 106.172658 105.7868429 No
51 65.413282 63.701061 59.720883 63.304031 60.9705175 Yes
52 104.388821 104.744032 101.861485 106.172658 107.0568429 No
53 45.003338 49.096615 49.777581 48.263851 47.9520717 No
54  61.473282 62.741061 60.910883 63.304031 63.6205175 Yes
> mytestdata

oilQual EnginePerf Normmileage Tyrewear HVACwear Service
il 45.773338 49.936615 49.777581 48.263851 50.95207173 No
2 4.987185 7.891003 6.588986 9.493161 3.24026216 No
3 4.987185 4.891003 7.308986 8.373161 2.78026216 No
4 106.388821 104.454032 103.051485 106.282658 105.53684290 No
5 104.388821 103.744032 103.051485 106.132658 105.77684290 No
6 4.987185 4.891003 5.618986 8.373161 1.76026216 No
7 45.533338 50.666615 48.167581 50.633851 47.95207173 No
8 27.765516 29.138265 31.259536 31.226162 31.31127506 Yes
9 26.765516 28.418265 30.809536 29.266162 31.31127506 Yes
10 104.388821 103.744032 105.051485 106.212658 104.24684290 No
4. 4.987185 5.891003 7.228986 8.373161 1.08026216 No
12 104.388821 103.434032 104.051485 106.062658 105.53684290 No
13 4.987185 4.391003 6.588986 9.253161 -1.71973784 No
14 104.338821 103.744032 103.591485 106.172658 105.53684290 No
15 7.987185 4.661003 6.588986 8.373161 2.25026216 No
16 4.987185 5.171003 6.588986 10.373161 0.08026216 No
17 63.413282 62.451061 60.520883 63.304031 62.62051752 Yes
18 6.897185 4.891003 6.588986 7.373161 3.55026216 No
19 103.648821 103.744032 102.051485 106.662658 105.53684290 No
20 58.963282 62.741061 61.570883 63.304031 62.62051752 Yes
21 26.745516 27.418265 31.259536 31.036162 31.26127506 Yes
22 104.388821 103.584032 103.371485 106.172658 104.53684290 No
23 63.083282 64.741061 59.720883 64.914031 62.62051752 Yes
24 4.877185 4.461003 6.588986 8.373161 2.28026216 No
25 4.987185 2.891003 4.808986 6.143161 1.28026216 No
26 104.328821 103.744032 103.051485 106.172658 105.53684290 No
27 4.987185 2.891003 6.588986 10.833161 0.10026216 No
28 2::.597185 3.541003 6.588986  8.373161  1.28026216 No
> summary (mytestdata)

011qual Engineperf Normileage Tyreliear HVACwear
Min. : 2,597 Min. : 1.891 Min. : 3.589 Min. : 6.143 Min. :-L72
Ist Qu.: 26.696 1st Qu.: 27.418 1st Qu.: 31.260 1st qu.: 28.901 1Ist qQu.: 31.31
Median : 61,023 Median : 61.501 Median : 59.351 Median : 61.304 Median : 62.62
Mean : 58.629 Mean : 59.077 Mean :59.118 Mean : 60.864 Mean : 58.99
3rd Qu.:104.229  3rd Qu.:103.744  3rd Qu.:103.051 3rd Qu.:106.173 3rd Qu.:105.33
Max. :106.389 Max. :105.744 Max. :105.051 Max. :108.173 mMax. :105.83
> mytraindata[6] = as.factor(mytraindata$service)
> summary (mytraindata)
0ilqual Engineperf NormiiTeage Tyreliear HVACwear

Min. : 09872 Min. : 1.891 Min. : 3.359 Min. : 6.213 Min. :-L72
1st Qu.: 26.7655 1st Qu.: 27.418 1st Qu.: 31.260 1st Qu.: 29.036 1st Qu.: 31.34
Median : 59.6633 Median : 59.741 Median : 57.221 Median : 60.304 Median : 60.62
Mean : 59.6493 Mean :60.306 Mean : 60.297 Mean : 61.759 Mean : 60.39
3rd Qu.:104.3888  3rd qu.:103.744 3rd Qu.:103.051 3rd Qu.:106.173  3rd Qu.:105.54
Max. :106.4288 Max. :105.744 Max. :105.051 Max. :108.173 Max. :107.54

Service
No :232
Yes: 83

Service
No :99
Yes:36
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> mytestdata[6] = as.factor(mytestdata$service)

> summary(mytestd

ata)

0i1qual Engineperf NormMileage Tyrelear HVACwear service
Min. : 2.597 Min. : 1.891 Min. : 3.589 Min. : 6.143 Min. :-1.72 No :99
Ist Qu.: 26.696 1st Qu.: 27.418 1st Qu.: 31.260 1st Qu.: 28.901 1st Qu.: 31.31 Yes:36
Median : 61.023 Median : 61.501 Median : 59.351 Median : 61.304 Median : 62.62
Mean : 58.629 Mean : 59.077 Mean : 59.118 Mean : 60.864 Mean : 58.99
3rd Qu.:104.229 3rd Qu.:103.744 3rd Qu.:103.051 3rd Qu.:106.173 3rd Qu.:105.33
Max. :106.389 Max. :105.744 Max. :105.051 Max. :108.173 Max. :105.83
> Tibrary(class)
> predictknn = knn(train=mytraindata[,-6],
+ test=mytestdata[,-6],
+ ¢l = mytraindata$service, k=3)
> predictknn
[I] No No No No No No No Yes Yes No No No No No No No Yes No No Yes Yes No Yes
[24] No No No No No No No No No No No No Yes No No No No No Yes No Yes No No
[47] No Yes Yes No Yes No Yes No No No No No No No No No No No Yes Yes Yes No Yes
[70] No No Yes No No No No No No Yes Yes Yes Yes No Yes No No Yes Yes Yes No No No
[93] Yes No Yes No No No No No No No No No No Yes No No No No No Yes No Yes No
[116] Yes Yes No Yes No No No No No Yes No No No No No No No Yes No No
Levels: No Yes
> library(caret)
> str(mytraindata)
"data.frame': 315 obs. of 6 variables:
§ 0ilQual  :num 103.4 26.8 62.4 45.5 104.4 ...
§ EnginePerf : num 103.5 26.2 63.7 49.9 103.3 ...
§ NormMileage: num 103.1 31.3 59.7 48.8 103.1 ...
§ Tyrewear : num 106.2 29.2 64.7 48.1 105.8 ...
§ HVACwear  : num 105.7 31.3 58.6 48 106.5 ...
§ service  : Factor w/ 2 levels "No","Yes": 1221111111..
> str(mytestdata)
'data.frame': 135 obs. of 6 variables:
§ 0ilqual s num 45.77 4.99 4,99 106.39 104.39 ...
§ EnginePerf : num 49.94 7.89 4.89 104.45 103.74 ...
§ NormMileage: num 49.78 6.59 7.31 103.05 103.05 ...
§ TyreWwear : num 48.26 9.49 8.37 106.28 106.13 ...
§ HVACwear  : num 50.95 3.24 2.78 105.54 105.78 ...
§ service  : Factor w/ 2 Tevels "No","Yes": 1111111221..
> summary (mytraindata)
0ilqual Engineperf NormMileage Tyrelear HVACwear
Min. @ 0.9872 Min. : 1,891 Min. : 3.359 Min. : 6.213 wmin. :-172
1st Qu.: 26.7655 1st Qu.: 27.418 1st Qu.: 31.260 1st Qu.: 29.036 1st qQu.: 31.34
Median : 59.6633 Median : 59.741 Median : 57.221 Median : 60.304 Median : 60.62
Mean : 59.6493 Mean :60.306 Mean :60.297 Mean :61.759 Mean : 60.39
3rd Qu.:104.3888 3rd Qu.:103.744 3rd Qu.:103.051 3rd Qu.:106.173  3rd Qu.:105.54
Max. :106.4288 Max. :105.744 Max. :105.051 Max. :108.173 Max. :107.54
Service
No :232
Yes: 83

> confusionMatrix(data=predictknn, mytestdata$service)
confusion Matrix and Statistics

Reference
Prediction No Yes
No 99 [0]
Yes 0 36

Accuracy : 1

95% cI : (0.973, 1)
No Information Rate : 0.7333
P-value [Acc > NIR] : < 2.2e-16
Kappa : 1
Mcnemar's Test P-Value : NA
Sensitivity : 1.0000
Specificity : 1.0000
Pos Pred value : 1.0000
Neg Pred value : 1.0000
Prevalence : 0.7333
Detection Rate : 0.7333
Detection Prevalence : 0.7333
Balanced Accuracy : 1.0000
'Positive’ Class : No
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Experiment — 8

Clustering Model
8a -

K-Means Clustering in R Programming language K-Means is an iterative hard clustering
technique that uses an unsupervised learning algorithm. In this, total numbers of clusters are
pre-defined by the user and based on the similarity of each data point, the data points are
clustered. This algorithm also finds out the centroid of the cluster.

Algorithm -
» Specify number of clusters (K)

» Randomly assign each data point to a cluster
» Calculate cluster centroids
* Re-allocate each data point to their nearest cluster centroid.

* Re-figure cluster centroid.

8b -

1. We will use the built in read.csv(...) f ich reads the d

and assign the data frame to a variable ( that it is stored in R’s memory. Then we
will explore some of the basic arguments an be supplied ta\the function.

2. The default for read.csv(...) is to set the header<e 0 TRUE. This means that the

first row of values in the .
does not have a header,

sv is set as heade )n (column names). If your data set

3. To see the intern

structure, we can use another function, str(). In this case, the data
frame’s internal struc i

rmat of each column.

“ factoextfa “ is an R package
multivariate data analyses.

asy to extract and visualize the output of exploratory

* It produ legant data visualization with less typing.

« It contains ions facilitating clustering analysis and visualization.
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8 . Aim: To evaluate the performance of Clustering Model
a. Clustering algorithms for unsupervised classification.
b. Plot the cluster data using R visualizations.

Datasets used : tripdetails.csv
Program:

mydata<-read.csv('tripdetails.csv’)

mydata

str(mydata)

summary(mydata)
myclusters<-kmeans(mydata[-1],5)

myclusters

library(factoextra)
fviz_cluster(myclusters,da=mydata,goem="point")

Output:

> mydata = read.csv("tripdetails.csv")
> mydata

TripID TripLength MaxSpeed MostFreqSpeed TripDuration Brakes IdlingTime Honking
1 1 21 51 14 93 307 27 112
2 2 148 130 106 156 226 5 114
3 3 18 38 16 100 351 26 107
4 4 22 43 48 36 17 4 5
5 5 183 108 90 171 88 5 29
6 6 18 43 13 64 136 25 21
7 7 20 37 15 85 121 26 23
8 8 21 38 14 69 114 25 20
9 9 181 99 108 155 86 5 25
10 10 174 100 92 133 106 5 34
11 11 177 130 85 152 210 5 128
12 12 17 67 41 30 33 4 17
13 13 19 42 14 102 429 27 97
14 14 18 39 39 37 20 4 5
15 15 17 39 16 87 115 25 26
16 16 193 122 101 150 183 6 94
17 17 17 61 43 26 40 5 23
18 18 20 35 43 42 15 4 5
19 19 21 48 15 88 384 27 98
20 20 21 39 15 92 131 24 23
21 21 181 111 100 147 88 6 33
22 22 20 35 15 88 128 26 22
23 23 22 35 14 79 343 28 100
24 24 20 43 16 91 361 26 96
25 25 20 41 14 87 405 27 84
26 26 21 37 16 94 120 27 20
27 27 21 44 45 42 17 5 5

N/
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> str(mydata)

'data.frame': 91 obs. of 8 variables:

§ TripId cint 12345678910...
§ TripLength : int 21 148 18 22 183 18 20 21 181 174 ...
§ Maxspeed :int 51130 38 43 108 43 37 38 99 100 ...

§ MostFregSpeed: int 14 106 16 48 90 13 15 14 108 92 ...

§ Tripburation : int 93 156 100 36 171 64 85 69 155 133 ...

§ Brakes :int 307 226 351 17 88 136 121 114 86 106 ...
§ IdlingTime :int 27 5264525262555 ...

§ Honking »int 112 114 107 529 21 23 20 25 34 ...

> summary(mydata)

TripId TripLength Maxspeed MostFreqspeed  TripDuration
Min. :1.0 Min. :16.00 Min. :35.00 wMin. :12.00 Min. : 22.00
1st Qu.:23.5 1st Qu.: 20.00 1st Qu.: 42.00 1st Qu.: 15.50 1st Qu.: 34.50
Median :46.0 Median : 21.00 Median : 54.00 Median : 42.00 Median : 88.00
Mean :46.0 Mean :70.77 Mean :70.36 Mean : 50.65 Mean : 87.37
3rd Qu.:68.5 3rd Qu.:163.00 3rd Qu.:105.50 3rd Qu.: 89.00 3rd Qu.:133.00
Max. :91.0 Max. :210.00 Max. :138.00 Max. :118.00 Max. :171.00

Brakes 1d1ingTime Honking
Min. :14.0 Min. :4.00 Min, : 4.00
1st Qu.: 36.5 1Ist Qu.: 5.00 1st qQu.: 20.00
Median :100.0 Median : 5.00 Median : 25.00
Mean :135.4 Mean :11.59 Mean : 49.92
3rd Qu.:198.0 3rd Qu.:24.00 3rd Qu.: 97.50
Max. :429.0 Max. :32.00 Max. :155.00

> myclusters=kmeans(mydata[-1],5)

> myclusters

K-means clustering with 5 clusters of sizes 31, 15, 15, 15, 1§

Cluster means:

Triplength MaxSpeed MostFreqSpeed Tripduration

1 19.83871 52.80645 4167742
2 172.60000 122.60000  100.13333
32006667 38.73333 1453333
4 20.26667 45.06667 14,4667
§ 175.40000 111.33333  92.00000

Clustering vector:

8rakes IdlingTine  Honking

31903 27.16129  4.70%77 12.51613

142.73333 19933333

5.000000 127.86667

§7.33333 127.66667 25.266667 22.00000
§8.73333 350.13333 25.400000 97.73333
144.86667 88.40000 4933333 29.40000

1142415333552141321143534443142213121555145113534
48115131314531211122411153341112251152251142421

Within cluster sum of squares by cluster:
[1] 8837.613 18050.933 4353.200 25986.800 10040.800

(betvieen_SS / total S = 97.1%)

Available components:

[1] "cluster" "centers” "totss"

[7] "size" "iter" "ifault"

> Tibrary(factoextra)

> fviz_cluster(myclusters, da=nydata, goen="point")

>

Cluster plot

R

2
Dim1 (50.3%)

"Withinss"

"tot.withinss" "betueenss"

cluster

m[+]as]e]
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Experiment-9

Reading Xml File
Aim: To read an XML file.

XML file:

<RECORDS>

<EMPLOYEE>
<ID>1</ID>
<NAME>Rick</NAME>
<SALARY>623.3</SALARY>
<STARTDATE>1/1/2012</STARTDATE>
<DEPT>IT</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>2</ID>
<NAME>Dan</NAME>
<SALARY>515.2</SALARY>
<STARTDATE>9/23/2013</STARTDATE>
<DEPT>Operations</DEPT>
</EMPLOYEE>

<EMPLOYEE>
<ID>3</ID>
<NAME>Michelle</NAME>
<SALARY>611</SALARY>
<STARTDATE>11/15/2014</STARTDATE>
<DEPT>IT</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>4</ID>
<NAME>Ryan</NAME>
<SALARY>729</SALARY>
<STARTDATE>5/11/2014</STARTDA
<DEPT>HR</DEPT>
</EMPLOYEE>

<EMPLOYEE>
<ID>5</ID>

</[EMPLOYEE>

<EMPLOYEE>
<ID>7</ID>
<NAME>Simon</NAME>
<SALARY>632.8</SALARY>
<STARTDATE>7/30/2013</STARTDATE>
<DEPT>Operations</DEPT>
</EMPLOYEE>

<EMPLOYEE>
<ID>8</ID>
<NAME>Guru</NAME>
<SALARY>722.5</SALARY>
<STARTDATE>6/17/2014</STARTDATE>
<DEPT>Finance</DEPT>

</EMPLOYEE>



</RECORDS>
Program:

# Load the package required to read XML files.
install.packages("XML")
library("XML")

# Also load the other required package.
library(""'methods")

# Give the input file name to the function.
result <- xmlParse(file = "D:/emp.xml")

# Print the result.
print(result)

Output:

Tibrary ("xML")

# Also l1oad the other required package.

Tibrary("methods'")

# Give the 1input file name to the function.

result=xmlParse(file = "D:/emp.xml.txt")

# Print the result.

print(result)

<?xml version="1.0"7>

<RECORDS>

<EMPLOYEE>
<ID>1</ID>
<NAME>R1ick</NAME>
<SALARY>623.3</SALARY>
<STARTDATE>1/1/2012</STARTDATE>
<DEPT>IT</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>2</ID>
<NAME>Dan</NAME>
<SALARY>515.2</SALARY>
<STARTDATE>9/23/2013</STARTDATE>
<DEPT>Operations</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>3</ID>
<NAME>Michelle</NAME>
<SALARY>611</SALARY>
<STARTDATE>11/15/2014</STARTDATE>
<DEPT>IT</DEPT>

</EMPLOYEE>

<EMPLOYEE> y
<ID>4</ID>
<NAME>Ryan</NAME>
<SALARY>729</SALARY>
<STARTDATE>5/11/2014</STARTDATE>
<DEPT>HR</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>5</ID>
<NAME>Gary</NAME>
<SALARY>843.25</SALARY>
<STARTDATE>3/27/2015</STARTDATE>
<DEPT>Finance</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>6</ID>
<NAME>Nina</NAME>
<SALARY>578</SALARY>
<STARTDATE>5/21/2013</STARTDATE>
<DEPT>IT</DEPT>

</EMPLOYEE>

<EMPLOYEE>
<ID>7</ID>
<NAME>Simon</NAME>
<SALARY>632.8</SALARY>
<STARTDATE>7/30/2013</STARTDATE>
<DEPT>Operations</DEPT>

</EMPLOYEE>

VVVVVYVY
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<EMPLOYEE>
<ID>8</ID>
<NAME>GUru</NAME>
<SALARY>722.5</SALARY>
<STARTDATE>6/17/2014</STARTDATE>
<DEPT>Finance</DEPT>

</EMPLOYEE>
</RECORDS>

>
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