Predictive Analytics - Regression and Classification
Prof. Sourish Das
Department of Mathematics
Chennai Mathematical Institute

Lecture - 41
Hands on with R with Iris dataset

Welcome to the part b of lecture 12. In this video, we are going to do some Hands on. So, in

this hands on we are going to load the dataset library which has the; which has the iris dataset.
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1 library(datasets)

2 iris$Species.col<-NA

3 iris$Species.col[iris$Species=="setosa"]<-"blue"

4 iris$Species.col[iris$Species=="versicolor" <-"red"
5 iris$Species.col[iris$Species=="virginica"]<-"green"

6

7 ##

8 plot(irisiSepal.Length

9 ,irissSepal.Width
10 ,col=irisiSpecies. col

R is a collaborative project with many contributors.
Type 'cantributors()' for more information and
"citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()" for an HTML browser interface to help.
Type 'q()" to quit R.

>
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1 library(datasets)

2 iris$Species.col<-NA

3 iris$Species.col[iris$Species==
4 1iris$Species.col[iris$Specie:
5 iris$Species.col[irisSSpecie
6

7

8 plot(irisiSepal.Length

9 ,iris$Sepal.Width

10 ,col=irisiSpecies. col

A (oplewi t

setosa"]<-"blue"
ersicolor"]<-"red"
irginica"]<-"green"

Console Teminal - Badkgrourd Jobs

R R4.22 - ~/Dowtoxss Texching

'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()" to quit R.

> library(datasets)
> ?iris
>
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Edgar Anderson's Iris Data

Description

I contimears o the varibie sepalengin and wisth and petal ngthand|
widh, resptiay for 5 fovers e of 3 pacies o s, he
speciesara s eiosa, versicolr, nd vginica

Usage N

irisd

: Format

ixis isa dataframe with 15) cases (ons)and 5 vanables (coumns)
named Segal Length, Sepal Midth Petal .Longth Potal.Hidth,
ndSpecies.

by 4by3, 55 apresrteciby S-FLUS. The st cimension gies he zasa

names sepal L., Sopal W., Rotal L.,and Patal W., ad he hin]
e sposes

Source

Fishar R A (1936 The use of muliple messtrsmentsin axcoonic
protenrs. Annals of Egercs, 7, Part I 173-188

The data werecollcted by Anderson, Edgar (1939, Therises ofthe
Gaspe Pernsua, i o he Amarican is Socety, 59,25,

References

Bocker,R. A, Chanbers, J. M. and Wik, A R (1388 The Now S

®
e

NPTEL

So, if you go to the load the, you write iris. So, Edgar Anderson’s iris datasets, it is also
known as Fisher’s iris dataset. So, it has iris is a English flower, which has three subspecies,

one is called Setosa, one is called versicolor, and one is called virginica.
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1 library(datasets)

2 iris$Species.col<-NA

3 iris$Species.col[iris$Species=="setosa"]<-"blue"

4 1iris$Species.col[iris$Species=="versicolor"]

5 iris$Species.col[iris$Species=="virginica"]<-"green"

6

7

8 plot(irisiSepal.Length

9 ,iris$Sepal.Width

10 ,col=irisiSpecies. col

0
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> head(iris)

Sepal.Length Sepal.Width Petal.Length Petal.Width Species
1 5.1 3.5 1.4 0.2 setosa
2 4.9 3.0 1.4 0.2 setosa
3 4.7 3.2 1.3 0.2 setosa
4 4.6 3.1 1.5 0.2 setosa
5 5.0 3.6 1.4 0.2 setosa
6 5.4 3.9 1.7 0.4 setosa
>
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x4 isa dtarame with 15) cases rows)and 5 varibles (ookumns)
named Seal Length, Sepal Midch Pecal .Longth Pata .Hidth,
andspecias.

by 4by3, 5 represertec by S-FLUS. The firstcimension gves the 2as2

names Sopal. L., Sepal H., Fetal. L.,and Patal W., and hething
e spacies.

Source

Fishar, . A (1936 Tha use cf mltple massuramentsin axcnomic
protlens. Annals of Exgencs, 7, Part I 173168

The data were colleted by Anderson, Edgar (1935, Thefise of the
Gaspe Pennsua, ulltin of the American is Socety, 58, 2-5.

References

BockorR. A, Chanbers, J. M. and Wi, A R (1988, Tho Now §
Language. Wadsworth & BrooksCoe. (as Lris3as iria)

See Also
satalk 5Mé SXaMeS ofWhich i iis.
Examples

Buneximples

dni3 < dimnases iris}
14 < data.frame matrix (sperm irisl, ¢(1,3,2)), neel « 4
dimnanes = 1ist (WULL, sul
sub
Spoczes = 913, 50, labels = sub b
all.equal (i, iris

In this dataset, what happens is if you just say, let us say, iris, head iris. So, it has four
predictors, sepal length, sepal width, petal length, and petal width. This four based on these
four phenotype can you say which species the flower belongs to? Ok. So, what we I have

done here, I for different colors setosa, versicolor, and virginica.
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1 library(datasets) o
2 iris$Species.col<-NA oty
- - o= - ", " " " omna
3 iris$Species.col[iris$Species=="setosa"]<-"blue
[ 5 oy Z q A T i iris isa dataframe with 15) cases rows)and § varisbes (coumns)
4 iris$Species.col[iris$Species=="versicolor" <-"red ramod Sepal. Length, Sepal Width Petal .Langth Patal. bidth,
) " i p e i . indspeciss.
5 iris$Species.col[iris$Species=="virginica"]<-"green -
6 by 4by3, e represerted by S-FLUS. The frstdimension gives the tass
1155 Sopal. L., Sopal i, Fokal L, and Pata. i, @ hethd
7
. s i
8 plot(irisiSepal.Length B
s ; ource
gy »irisSSenal idth U
10 ,col=irisiSpecies. col rotlems. Annl of Egenics, 7,Pat . 173-168.
ARCT T Rscrig ¢ Thedats ware collscted by Anderscn, Edgar (1935). The rises ofthe
Gaspe Peninsula, Bulltn of the Amarican kis Socety, 58, 2-5.
Consoe Temissl - Badgoud s )
R RA22 - /Dot Texchig Regresson v Cascaton NFTL i References
Becker,R. A, Ct ,J. M. and ‘Wils, A R (1988 The Naw S
3 4.7 3.2 13 0.2 setosa i Ny rokecon (511438 18 )
4 4.6 31 1.5 0.2 setosa Sec Also
5 5.0 3.6 1.4 0.2 setosa T ——
6 5.4 3.9 1.7 0.4 setosa
¥ « 3 . Examples.
> iris§Species. col<-NA F—
> iris§Species. col [iris$Species=="setosa"J<-"blue" P ——
> iris$Species. col [iris$Species=="versicolor"]<-"red" L SSRes S b R AR o R
> irismsn. ies. col[iris$Species=="virginica"]<-"green" sub
i Spacian = 9113, 50, lakals = sub b
> heud(u‘ls]}I AlL.equal (i, iris) #
i

I have given different color, for different species, I have now had different color. So, now, if
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1 library(datasets)
2 iris$Species.col<-NA

3 iris$Species.col[iris$Specie:
4 irisSSpecies.col[irisSSpecie
5 iris$Species.col[iris$Specie

6

7 #

8 plot(irisSSepal.Length
9 ,iris$Sepal.Nidth

10 ,col=irisiSpecies. col

61 (oplew 2

Console Teminal - Backgrourd Jobs

R R4.22 »~fDownoatsTeaching Regresion and_Cas o NFTEL!

6 5.4 3.9
Species. col

blue

blue

blue

blue

blue

blue
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NPTEL- dac_update - RStudlo
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"setosa"]<-"blue"

versicolor"]<-"red"
="virginica"]<-"green

1.7 0.4 setosa
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et isa dataframe wit 15) cases (rows)
andS variaoles columns named
Sepal.Length, tepal Width

Fotal Length, retal width and
spesies.

1453 gvesthe same data aranged a2 3-
dmensinelaray of size S0by ¢ by3, 5
eprasented by S-PLUS, Thefist dinersion
VeS the case e WA th Spacies
subsarrple the secord the measurements
vithnames Scpal L., Sepal ., Petal
L., andPetal W., and e hid the speciss.

Source

Rcip ¢
Fisher, R A. (13361 Tho usocf mulple

=01 measunmentsin axcoonic provlems. Amals
1001 Edgenic, 7, Patl 173138

he data werscolbcted by Anderscn, Ecgr
(1935). Theiiss ofthe Gaspe Perinsu,
Bulktinof e American i Sociy, 59 2-5,
References
Becer,R. A, Chambers J. I, and Wiks, A
R.(1988) e lew S Languape. Hadsworth &
Bro0ksCot, 1235715335 iris)
See Also
naspls, some examles of whh e ir-s.
Examples

Runexngles

So, you will see that in along with that, let me just.

s‘*\é
®
NPTEL
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1 library(datasets) 2
2 iris$Species.col<-NA “F fw-':"dm"" ot +
3o i B g i " L " omé
3 iris$Species.col[iris$Species=="setosa"]<-"blue
L r s f P B e i <ris isa dataframe witk 150 cases (rows)
4 irisSSpecies.col[iris$Species=="versicolor"]<-"red andS varadies colurnns] named
N : (e e i Sopal Langth Sapulideh
5 iris$Species.col[iris$Species=="virginica"]<-"green Jetal Length, retal width and
spesies.
6 L1483 gves the same data aanged asad-
7 H dmensionel arayof size 0y < by3,
s feprasented by S-PLUS, The first dimension
8 plot(irisSSepal.Length (ives th e s W the spcies
o : ubsanpl the sécord e nessarenents
9 iris$Sepal.Nidth withnames Sepal L. Sepal ., Petal
’ 1., andPetal W., and e third the speciss.

Source
Rcip ¢
Fisher, R A. (13361 Tho usocf mulple
Console Teminal - Bakground Jobs =01 measunmentsin axcoonic prolems. Amals
1001 Edgenic, 7, Patl 173138

10 ,col=irisiSpecies. col

61 (oplew 2

R R4.22 »~fDownoatsTeaching Regresion and_Cas i NFTEL!

> head(iris) hedata varecolctad by Anderscn, Edgar
1835 Teiiss of e Gase P,

Sepal .Length Sepal.Width Petal.length Petal.Width Species Species.col Bulllinol e American s Socey, 89 2-5.

1 5.1 3.5 1.4 0.2 setosa blue References

" o o L4 02 setosg Bl D L,

3 4,7 3.2 1.3 0.2 setosa blue BrooksCok, (has 48338 ixis)

4 4.6 31 1.5 0.2 setosa blue See Also

5 5.0 3.6 1.4 0.2 setosa blue Tasplcs om e ofwhih 5o s

6 5.4 3.9 1.7 0.4 setosa blue Examples

& | Runexampes

T L

Yeah. So, now, this is the new column, that last column is a new column. For setosa, I had

blue, versicolor I have given red, and virginica I given green.
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grid(col="grey") L
45 50 55 60 85 70 75 60

7

8 plot(iris$Sepal.Length

9 ,iris$Sepal Width

10 ,col=irisiSpecies. col i
1 pch2d . :
12 ,xlab="Sepal Length" 1 :
13 ,ylab="Sepal Width") .
14 grid(col="grey") N

15 A

151 wan: §
@ Sadgound b =g 1

R Re22.- R — g o
> plot(iris$Sepal.Lengtn °
+ ,iris$Sepal Widtn
+ ,col=iris$Species.col w |
+ ,pch=20 b
+ ,xlab="Sepal Length"
+ ,ylab="Sepal Nidth") °
. a

>

Sepal Length

Now, if I now if you run this piece of code, I just plotting from iris dataset, I am just taking
the sepal length and sepal width. I am just extracting it and giving it as a X value and y values.

And if you run this plot, then you got this plot, you want, you can give a grid also.

So, you can see these are like bluer setosa, we have given bluer setosa, reds are red points are

all versicolor, and the green points are virginica.
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14 grid(col="grey")
15

16 .
17 irisSsetosa<-@ ¥ 4
18 irisSsetosaliris$Species=="setpsa"]<-1 i
19 N
20 fit<-glm(setosa~Sepal .Width,data=iris,fanily = binomial(linl ER

1839

(oplew ¢ Rt ¢

Console Teminal - Badkgrourd Jobs =0

® Re22 i
+ ,iris$Sepal Widtn

+ ,col=tris$Species.col
+ ,pch=20 @
+ ,xlab="Sepal Length" [ .
+ ,ylab="Sepal Width") 5
> grid(col="grey") S
> iris§setosa<-0

> liris%setosa[iris$Species::"setosu"]<~1

>

Sepal widtn

~Dowloxss Teacing

T T T T T T 1
45 50 55 60 585

Sepal Lengih

Now, what I have done in that dataset, | have created a one-hot encoding for setosa. If it is

setosa, then it will have a 0 or it is 1.
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13 ,ylab="Sepal Width") e

14 grid(col="grey")

13

16

17 irisSsetosa<-@

18 iris$setosa[iris$Species=="setosa"]<-1

19

20 fit<-glm(setosa-Sepal Width,data=iris,fanily = binomial(link="logit"))
21 summary(fit)

22

92 hakn. EibCrnnfEind mnin
1838 (oplew) : Rt s

ing Regresionnd Clasfcton NFTEL

[}
137 0
138 0
139 0
140 ] !
141 ]
142 ]
[ reached 'max' / getOption("max.print") -- omitted 8 rows ]
N i
R i

So, for all it is 0, but whenever it will find setosa, it will get a 1 otherwise, it will be 0. So,

now the dataset, let me just let me just show you how the dataset look likes now, iris, ok.
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Console Terminal  Backgrourd Jebs LA des bous ncags Wi A
R R4.22 - -/Downosts TexchngRigressionand Cassfcalon/ NFTEL! Zegor -
14

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142 ]

[ reached 'max' / getOption("max.print") -- omitted 8 rows ]

: I

. i

S S P P T T T T T TN TIT TTETSS
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Consol Teminal - Background Jobs
R R4.22 - ~/Downosts Tesching Rigresson and Castfcaon/ NTEL/

Sepal.Length Sepal.Width Petal.length Petal.Width

> iris

1 5.1
2 4.9
3 4.7
4 4.6
5 5.0
6 5.4
7 4.6
8 5.0
9 4.4
10 4.9
11 5.4
1 4.8
13 4.8
14 4.3
15 5.8
16 5.7
17 5.4
18 5.1
19 5.7

3.5
3.0
3.2
3.1

0.2
0.2
0.2
0.2

Boono @ o) 7 Qg 0O Fin7re e

Species Species.col setosa

setosa
setesa
setesa
setosa
setosa
setasa
setosa
setosa
setosa
setesa
setosa
setosa
setosa
setosa
setosa
setosa
setasa
setosa
setosa

blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue
blue

L el i N e e e e = e

]

E%’%’j

2
m
B

terses?”
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Console Teminal - BackgroundJobs -6 =8

R R4.22 - ~/Downlosts TeschingRigrssion and CastScaton/ NFTEL/

9 5.1 2.5 3.0 1.1 versicolor red

0
100 5.7 2.8 2.1 1.3 versicolor red 0
101 6.3 3.3 6.0 2.5 virginica green 0
102 5.8 2.7 5.1 1.9 virginica green 0
103 7.1 3.0 5.9 2.1 virginica green 0
104 6.3 2.9 5.6 1.8 virginica green 0
105 6.5 3.0 5.8 2.2 virginica green 0
106 7.6 3.0 6.6 2.1 virginica green 0
107 4.9 2.5 4.5 1.7 virginica green 0
108 7.3 2.9 6.3 1.8 virginica green 0
109 6.7 2.5 5.8 1.8 virginica green 0
110 7.2 3.6 6.1 2.5 virginica green 0
111 6.5 3.2 5.1 2.0 virginica | green 0
112 6.4 2.7 5.3 1.9 virginica green 0
113 6.8 3.0 5.5 2.1 virginica green 0
114 5.7 2.5 5.0 2.0 virginica green 0
115 5.8 2.8 5.1 2.4 virginica green 0
116 6.4 32 5.3 2.3 virginica green 0
117 6.5 3.0 5.5 1.8 virginica green 0
118 74l 3.8 6.7 2.2 virginica green 0
119 o 26 69 23 virainica aresn ) A

So, let me just, yeah. So, first few values are setosa and then when it is versicolor, it is coded

as 0, when it is virginica, this is coded as 0, ok.
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13 ,y'l.ab:”Segal Width")

14 grid(col="grey")

15

16

17 irisSsetosa<-@

18 irisSsetosa[iris$Species=="setosa"]<-1

19

20 fit<-glm(setosa~Sepal.Width,data=iris,family = binomial(link="logit"))
21 fumary(fit)

22

92 habn. £36drnnbEind Anbn
2T Topled £

o Sackgound s 5
1 st Regresion s Cscon T ) ) ; )

137 6.3 3.4 5.6 2.4 virginica green 0

138 6.4 3.1 5.5 1.8 virginica green 0

139 6.0 3.0 4.8 1.8 virginica green 0

140 6.9 3.1 5.4 2.1 virginica green 0

141 6.7 3.1 5.6 2.4 virginica green 0

142 6.9 3.1 5.1 2.3 virginica green 0

[ reached 'max' / getOption("max.print") -- omitted 8 rows ]
> fit<-glm(setosa~Sepal.Width,data=iris,family = binomial(link="logit"))
>

And the column name is setosa. So, that is how I created a one-hot encoding or binary class
variable, sometime it is called indicator variable. So, let me run the model, glm, setosa as a
function of Sepal Width, data equal to iris, you give family equal to binomial link equal to

logit.
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13 ,ylab="Sepal Width")

14 grid(col="grey")

15

16

17 irisSsetosa<-@

18 irisSsetosaliristSpecies=="setoso"]<-1
19

B oL

-0 e
Ahn = Seurce +

20 fit<-glm(setosa~Sepal .Width,data=iris,family = binomial(link="logit"))

al sunmary(ﬁt)|

I
22
27 . TR Y T
213 T

Console Teminal - Badkgrourd Jobs
G R422 « = /Downloas TexchingRegressionnd_Casyhcton/NFTEL

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 190.95 on 149 degrees of freedom
Residual deviance: 123.83 on 148 degrees of freedom
AIC: 127.83

Number of Fisher Scoring iterations: 5

Rscopt £

®

NPTEL
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1o

17 irisSsetosa<-0

18 iris$setosaliris$Species=="setoso"]<-1

19

20 fit<-glm(setosa-Sepal Width,data=iris,family = binomial(link="logit"))
21 sumnary(fit)

2| I

23 beta<-fitdcoefficients

24

25 X<-matrix(NA,nrow = 100,ncol=2)
By

Console Teminal - Badkgrourd Jobs

~Downloss Teacing R

R Ri22
-2.2636 -0.6790 -

“0.5032 3088

T
Coefficients:

Estimate Std. Error z value Pr(>lzl)
(Intercept) -15.7189 2.6217 -5.9% 2.03e-09 ***
Sepal.Width  4.7896 0.8246  5.809 5.29e-09 ***
Signif. codes: @ “***’ 6.0¢1 “**’ 0.01 ¥’ .05 > 0.1 “ 1

. (Dispersion parameter for binomial familv taken to be 1)

And if you run summary fit, then this is the fit that you will get.
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23 beta<-fiticoefficients

24

25 X<-matrix(NA,nrow = 100,ncol=2)

26 X[,1]<-1

27 X[,2]<-seq(min(iris$Sepal . Width) max(iris$Sepal.Width),length.out = 100)
28

29 eta<-Xi*¥beta

30 p<-exp(eta)/(1+exp(eta))

31 plot(X[,2],p,type="1",1wd=2,x1ab ="Sepal Widtnh",ylab ="Prob(Setosa)")

Rt ¢

Background Jbs

s TeachingRegresion g Classfcton NFTEL
- E

> betac-fitScoefficients

> beta

(Intercept) Sepal.Width
-15.718932  4.789635

> X<-matrix(NA,nrow = 100,ncol=2)

> X[,1]<-1

> X[,2]<-seq(min(iris$Sepal .Width),max(iris$Sepal Width),length.out = 100)
> X‘

If you run the beta, you can from the fit, you can extract the coefficients. Now, in the beta, |
have the coefficient. Now, what I am going to do, I am going to calculate eta X matrix with

100 values with which X 2 takes values with minimum value of Sepal Width to maximum
value of Sepal Width.
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22

23 beta<-fit$coefficients

24

25 X<-matrix(NA,nrow = 100,ncol=2)

26 X[,1]<-1

27 X[,2]<-seq(min(iris$Sepal.Width) max(iris$Sepal.Width),length.out = 100)
28

29 eta<-Xx*kbeta

30 p<-exp(eta)/(1+exp(eta))

31 plot(X[,2],p,type="1",1ud=2,x1ab ="Sepal Width",ylab ="Prob(Setosa)")

Soureanse G /' Ahn Saurce +
SN

Rscrpt:
Console Teminal - Badkground Jobs o

R R4.22 »~/DownoatsTeaching Regresion_and_Cas i NFTEL!

[93,] 1 4.230303
[94,] 14.254545
[95,] 1 4.278788
[9%,] 1 4.303030
97,1 14313
[98,] 1 4.351515
[99,] 14.375758
[100,] 1 4.400000
>

So, if you just run it. So, minimum is I think 2.2 is the minimum.
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23 beta<-fit$coefficients

24

25 X<-matrix(NA,nrow = 100,ncol=2)

26 X[,1]<-1

27 X[,2]<-seq(min(iris$Sepal.Width) max(iris$Sepal.Width),length.out = 100)
28

29 eta<-Xx*kbeta

30 p<-exp(eta)/(1+exp(eta))

(X[,2],p,type="1",1wd=2,x1ab ="Sepal Width",ylab ="Prob(Setosa)")

Rt s

al - Badkground Jobs
s TeachingRegresionnd_Clsshcton NFTEL

R
(Intercept) Sepal.Width
-15.718932  4.789635
> X<-matrix(NA,nrow = 10@,ncol=2) 1
> X[,1]<-1
> X[,2]<-seq(min(iris$Sepal .Width),max(iris$Sepal Width),length,out = 100)
> X
Lo L2 '
[1,] 1 2.000000
[2,] 12.024242

ra 1 1.2 maea9e

And max is the 4.4. And in between, it just fill up with some values in a equal width. And

then I calculate the eta, these are the eta values or z values, latent variable values. And then I

calculate the probability.
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25 X<-matrix(NA,nrow = 100,ncol=2)
26 X[,11<-1

27 X[,2]<-seq(min(iris$Sepal.Width) max(iris$Sepal.Width),length.out = <

2 )
29 eta<-X%*¥beta
30 p<-exp(eta)/(1+exp(eta)) 2

31 plot(X[,2],p,type="1",1wd=2,xlab ="Sepal Width",ylab ="Prob(Setosa)
32 grid(co'l.:”grey")h
B

Background Jbs —l [
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Prob(Setosa)
0.6
—

0.4

[98,] 5.12323554
[99,] 5.23934789

[100,] 5.35546025 o
> p<-exp(eta)/(L+exp(eta))

> plot(X[,2],p,type="1",1wd=2,xlab ="Sepal Width" ylab ="Prob(Setosa)")

Error in plot.new() : figure margins too large s 4
> plot(X[,2],p, type="1",1wd=2,xlab ="Sepal Width" 6ylab ="Prob(Setosa)")

> grid(col="grey")

N Sepal Widin

T T T T
20 25 3 35 40

And then I plot the X 2 versus Sepal Width versus sorry, but that sepal width versus the
probability of setosa. So, if the Sepal Width increases, clearly probability that the flower is
setosa increases. So, you can put a grid also in this. So, that is how we, this is that is how we

can, you can draw probability of p, you can plot p against some predictor values.

So, I will stop here, but this iris data set shows you that your target variable could be not
necessarily has to be binary class. It could be multi class variable. And then in that case, you
have to you, you have a multi class classification. Because you have three class here.

Remember that you have to do three class, not binary class.



You have a setosa, versicolor and virginica, three sub species are there. When you have more
than two class, basically it is a k class problem or multi class problem. The most popular and

the old and tested method is linear discriminant analysis.

So, in the next video, we are going to start linear discriminant analysis or Fisher's linear
discriminant analysis. So, for now, thank you very much for your attention. See you in the

next video.



