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Lecture - 43
Data Frames: Some More Operation

Hello friend, welcome to the course Foundations of R Software. And, you can recall that
in the last two last couple of lectures, we had talked about the Data frames, right. So,
now, in this lecture also we are going to continue with the same topic. And as we had
learnt some basic operations in the data frame to extract different types of information in

the last lecture.

So, similarly in this lecture also, we will try to learn some more concepts some more
commands to do the common operations in the data frame. And for that we are going to
once again use the package mass in which there is a data frame called painters. So, now,
in this lecture, we are going to learn about some more operations. So, why not to take
those examples and try to understand how to execute them? So, let us begin our lecture,

right.

(Refer Slide Time: 01:13)

Data Frames
An example data frame painters is available in the library
MASS (here only an excerpt of a data set):

> library (MASS)
> painters
Composition Drawing Colour Expression' School

Da Udine 10 8 16 3 A
Da Vinci 18 16 4 14 A
Del Piombo 8 13 16 7 A
Del Sarto 12 16 9 8 A
Fr. Penni 0 15 8 0 A

Here, the names of the painters serve as row identifications, i.e.,
every row is assigned to the name of the corresponding painter.

So, if you try to recall we were using the data set painters. So, for that you please upload

your library by using the command library mass and then you can see this was the data
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frame painters which has five variables; composition, drawing, color, expression,

schools. And then in the rows there are names of different painters.

(Refer Slide Time: 01:37)

Data Frames
;_.l ibrary (MASS)
> painters

Composition Drawing Colour Expression School
Da Udine 10 8 16 3

A
Da Vineci 15 16 4 14 A
Del Piombo ] 13 16 A A
Del Sarto 12 16 9 B8 A
Fr. Penni 0 15 8 0 A
Guilio Romano 15 16 4 14 A
Rubens 18 13 17 17 G
Teniers 15 12 13 6 G
Van Dyck 15 10 17 13 G
Bourdon 10 8 8 4 H
Le Brun 16 16 8 16 E

So, it looks like this, right. So, now you are familiar with this data set.

(Refer Slide Time: 01:41)

Data Frames

The summary function for a categorical variable returns a detailed
frequency table: n

summary is a generic function used to produce result summaries of
the results of various model fitting functions.

> summary [paintersSSchoo]:; e

A B {= D E F G H > summary (painters$School)
A B CDETF G H

10 6 610 7 4 7 4 10 6 610 7 4 7 4

So, now one operation which we learnt in the last lecture was that if you want to extract a
particular variable from a particular data frame then how to do it? So, for that, we had

learnt that a you would try to use the command that you would use the name of the data
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frame and then dollar command and then variable name. And then the advantage of using
this was that now this works just like single variable and after that you can do any types

of operation.

For example, if you want to find out the mean or sum or anything of those numerical
values stored in a variable in a data frame then you can do it directly here, right. So, for
example, we had used the command summary. And summary will give us like a mean
first quartile, second quartile, third quartile, etc. for the quantitative variables. And then
it will try to give you a sort of frequency distribution for the categorical variable right

factor variable.

So, now, suppose if I try to take an example that how are you going to use this command
over a variable then it is like this you will try to write down here the summary. And then
you will try to write down here the painters dollar school, right. Now, similarly if you
want to find out the sum of any value, so you will try to write down here the painters and

then whatever is the name of the variable that you will try to write down here.

So, now, in this process if you try to see what essentially do you want you want to know
the summary or the mean of a particular variable. And in order to access that variable
you have to first write down the name of the data frame and then the name of the
variable and both have to be joined by a dollar sign. So, basically in order to access a
particular variable, first you have to write down the name of the data frame. So, now
there is an alternative command in the R software to do such operations in which you do

not need to write again and again the name of the data frame, right.

(Refer Slide Time: 04:11)

Data Frames
J Attaching a data frame

With a command attach () over the data frame, the variables
can be referenced directly by name.

It can address the names of a data frame directly, without the
prefix dollar sign operator, e.g, painterss.

Example

> attach(painters)

Variable names are
*Composition,
*Drawing,
*Colour,
*Expression,

* School



So, for that we try to use the concept of attach and we try to attach the data frame once
you try to attach a data frame. Then all the variables whatever are contained in that data
frame they can be accessed directly by their names, right. So, if you try to write down
here the command like a t t a ¢ h which is the function for attaching, then all in lower
case here a double t a ¢ h. And then inside the parentheses you try to write down the

name of the data frame.

Then after that if you try to execute any command then you will not need to write down
the name of the data frame followed by the dollar sign, right. So, for example, means
once you try to attach the data frame here this painters just by writing atta c h all in
lower case alphabets and the inside the parenthesis painters. Then in order to access any
variable you need not to use this painters and dollar you can directly access them by their
names for example, column names or the names of the variables in the painters were are

composition drawing color expression school.

So, earlier, if you wanted to access the data on the variable school or expression you

would like write this painters dollar school or painters dollar expression, right.

(Refer Slide Time: 05:45)

Data Frames
> summary (School) # Character variable
A B C D E F G H
10 6 610 7 4 7 4

> summary (Composition) # Numeric variable
Min. 1st Qu. Median Mean 3rd Qu. Max.
0.00 B.25 12.50 11.56 15.00 18.00

> summary (Composition)
Min. 1st Qu. Median Mean 3rd Qu. Max.
0.00 B8.25 12.50 11.56 15.00 18.00

But after this, you can see here that without writing the painters dollar, you can if you
want to find out the same command that summary of a school, you will get here this

option. And similarly, if you try to write down here summary of the variable composition



then you need not to write down the painters dollar. So, actually when you are trying to
work with a single database for a very long time then actually these type of commands

are really useful, right.

So, you can see here although I am not saying that you cannot do to writing the name of
the data frame and the dollar. So, and there is no difference between the two also, but it

is just more convenient, right.

(Refer Slide Time: 06:31)

Data Frames

O The command detach () recovers the default setting and

then we have touse painters$ again.
> detach (painters)
> summary (School)

Error in summary(School) : Object "School" not
found

> detach(painters)
> summary (School)
Error in summary (School) : object 'School’ not found

And once you have done the job means once you have work. So, as you have use the
command attach then you also have to use the command detach d e t a ¢ h, right. So,
once you use here the command here d e t a ¢ h and inside the parentheses you have to
write down the name of the data frame. Then, it will go back to earlier and after that if
you want to call a variable then you have to use once again like painters dollar and the

variable name, right.

For example, if I try to show you here suppose I execute here detach painters and then I
try to now give you here once again summary school it says that error in summary
objective school not found whereas, just before that you are trying to find out this
summary without any problem. So, this is the way by which we can write down these
things. So, let me try to first show you this operation on the R console. So, that you

become more confident and then I will try to show you here right, ok.
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> library (MASS)
> paintszsl

So, now I first try to upload here this package here MASS. So, this is here. Now, this and

then you can see here this is your here data frame painter.

(Refer Slide Time: 07:51)
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Da Udine 3 p
Da Vinei 15 16 4 14 A
Del Piombo 8 13 16 7 A
Dael Sarto 12 16 ] ;] A
Fr. Penni 0 15 L] a A
Guilic Romano 15 16 4 14 A
Michelangelo 8 17 4 8 A
Perino del Vaga 15 16 7 [ A
Parugino 4 12 10 4 A
Raphaal 17 18 12 18 A
F. Zucarro 10 13 ] 8 B
Fr. Salviata 13 15 ] 8 B
Parmigiano 10 15 6 6 B
Primaticecio 15 14 7 10 B
T. Zucarro 13 14 10 9 B
Velterra 12 15 5 8 B
Barocceci 14 15 (3 10 c
Cortona 16 14 12 6 [+
Jolsepin 10 10 3 2 (=

So, you have here different types of variable here composition drawing etc. and so on,

right.
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Dispanback
J. Jordaans
Oths Venius
Rambrandt
Rubans
Taniars
Van Dyck
Bourdon

Les Brun

La Suszr
Poussin

>

11
10
13
i5
18
15
15
10
16
is
15

> summary (paintars§School)

A B C D EVF G H
10 6 610 7 4 7 4

> painters§School

(1] AAAR
[32) DEEE
Lavals:
> |

ABCDEFGH

AAARAAR
EEEETFF

|
10 14 6 G
8 16 & G
14 10 10 G
[ 17 12 G
13 17 17 G
12 13 6 L¢]
10 17 13 G
e -] 4 H
16 B 16 H
15 4 15 H
17 6 15 H
BBCCCCCCDDDDDDDDD
GGGGGHHHH

So, now in case if you try to execute here, this command here say here summary;

summary of here the painters, painters and after that you try to here take here school. So,

you can see here this we are come like this, right. And, if you try to see the data in this

painters dot school here is like this, right. So, similarly let me try to take here one more

example.

(Refer Slide Time: 08:35)
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> paintars§Drawing

[1]
[22]) 15 8 6 3 8 8§
[43]) 6 10 B 14
> mean (painters§Drawing)

[1) 12.46296

6 14

B 16 13 16 15 16 17 16 12 18 13 15 15 14 14 15 15
14 15 10 14
6 13 12 10 8 16 15 17

> summary (painters$School)

A B C D EVF G H
10 6 610 7 4 7 4
> attach(painters)
> summary (School)
A B CDETF

G H
10 6 610 7 4 7T 4

>
> mean (Drawing)

[1] 12.46296

> detach (painters)

> mean (Drawing)

Error in mean (Drawing)
> summary (School)|

: objeat '

== . B

10 12 15
10 10 15

14

6 13 17 10 13 17

Drawing' not found

So, you can see here the data in the drawing is here like this,

right. And, suppose I want

to find out the arithmetic mean of this data. So, I simply try to write down here mean, but

7



then I have to write down here painters dollar and then drawing, right. So, it will give
you here this value right now I try to use here the command attach right and you can see
here what happens ok. Let me try to just, repeat this option here also so, that you can

compare it very easily, right. So, now, I try to use here attach and then painters, right.

Now, I try to find out simply here the summary of this painters, dollar, school just by
writing here summary and inside parenthesis I will write simply the name of the variable.
We can see here you get here the same outcome this outcome is the same as this outcome
and now in case if you want to find out here the mean of this drawing. So, I can write
down here mean and simply here drawing, right. So, you can see here this is the same

value which we had obtained here. So, that is the advantage right, ok.

So, now let me try to give you idea about some more operation yeah, but let me to also
try to show you the about detach. So, now, I try to use here detach painters. And now
you will see that in the same screen, now if you try to find out here mean or drawing it
says there is error. And if you want to find out the summary of a school it says error,

right.

(Refer Slide Time: 10:19)

> mean (painters$Drawing)

[1] 12.46296

> summary (painters$School)

A B CDEVFG H

10 6 610 7 4 7 &

> attach (paintars)

> summary (School)

A B C D EF G H

10 6 610 7 4 7 4

>

> moan (Drawing)

[1] 12.46296

> detach (painters)

> mean (Drawing)

Error in mean(Drawing) : cbject 'Drawing’ not found
> summary (School)

Error in summary(School) : object ‘School' not found
> mean (painters$§Drawing)

[1) 12.46296

> |

But, just before that it was working and if you try to find out here the mean by writing
the painters dollar school or summary you can find out easily here. So, that is what is

happening, right.
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Data Frames

Subsets of a data frame can be obtained with subset () or with
the second equivalent command:

> subset(painters, Schcol=='F_')

(# == means logical equal sign)

Composition Drawing Colour Expression School

Durer 8 10 10 8 x
Heolbein 9 0 16 13 4
Pourbus 4 15 L] L] r
VanLeyden ] 6 & 4 F

So, now, let me try to show you here one more operation that is about how will you try to
extract a subset from the data frame, right. For example, if I try to say here I have here
different datas arranged in rows and columns like this. And suppose you want to just
select some particular data set out of this whole data frame, right. So, subset of the data
frame can be obtained by using the command here subset s u b s e t, right. And, inside
the parenthesis you have to write down the name of the data frame and then you have to

write down the condition that what type of data frame do you want, right.

For example, you have seen that when you were trying to see the data on the school the
school had different category like A, B, C, D, E, F etc., right. So, if you want to have the
subset of those painters who are coming from the school F, then how to get it done? Ok.
So, let me try to first show you that how this data will look like on the R software. So,

that you are you can understand it better, right.

(Refer Slide Time: 12:05)
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i EEEEEFFFFOCCOCOCGCEGHRHARR

Levels: ABCDEFGH 9

> paintes|




So, if [ try to write down here this is here painters, dollar, say school, right. So, you can
see here that there are here four such painters who are coming from the school whose

name is or categorized by F.

(Refer Slide Time: 12:27)

L ——— W< > -
e Edit View b Packages Windows Heip
s[eu) =

B Conioie |
Palma Vecchio 5 & 16 0 D
Pordanone 8 14 17 5 D
Tintoretto 15 14 16 4 D
Titian 12 15 18 6 D
Veronasae 15 10 16 3 D
Albani 14 14 10 [ E
Caravagglio 6 6 16 ] E
Correglio 13 13 15 12 E
Domenichine 15 17 -] 17 E
Guercino 18 10 10 4 E
Lanfranco 14 13 10 5 E
The Carraci 15 17 13 13 E
1 8 F
i F
& F
4 F§
Dispenback 11 10 14 L} G
J. Jerdaans 10 8 16 & G
Otho Venius 13 14 10 10 G
Rembrandt 15 & 17 12 G

And if you try to see here if you try to see here, these are the four painters you can see
here whose schools are here F in the last column like here, here, here and here. And out
of this bigger data set you simply want to extract this only part of the data set where the
school is equal to F. Now, you have to use your earlier knowledge right the first question
comes here that how are you going to indicate that schools are going to be equal to only

this F. So, F is a factor variable.

So, this F is a character. So, I try to write down here the name of the variable is school.
And then double equality sign double equality sign you know this is the logical equal and
then within course I try to write down here the name of the character that is here capital
F. So, I try to use here the command subset and then I try to write down here the name of
the data frame painters. And after that, I have to write down the condition this condition
can be anything for example, if you want to know that how many painters are there

whose drawing values are say more than 10, etcetera.

So, this type of data set you want to extract from the bigger data frame painters. So, once

you try to execute it you will now see here this type of outcome, right. So, you can see
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here that we have here these four schools and this is the same data set which you saw on

the R console also, right.

(Refer Slide Time: 14:01)

Data Frames

Similar outcome can be also obtained from

> painters| painters[["School"]] == "EF", /]
Composition Drawing Colour Expression School

Durer 8 10 10 8 F
Holbein ] 10 16 13 F
Pourbus 4 15 6 6 F
VanLeyden ;] 6 6 4 F|
=

> painters| painters([“School”]] == °“F", ]

Composition Drawing Colour Expressio: a School

Durer 8 10 10 8 F
Kolbein 9 10 18 13
Pourbus 4 15 L] & r
Van Leyden L] 6 (] 4 F

And similarly there is a another outcome if you try to recall you had done a command
like something like x, x is equal to say here F type of thing. So, the outcome of this
variable x in which the values are equal to here F means they will they will be obtained
in terms of true and false. And then you try to write down here x and inside the square
bracket, if you try to write this condition then whatever are the values in the x for which

the value is coming out to be true they are also reported.

So, if you want to use that type of command also. So, there is an alternative command
that you try to write down here this painters and within the double quotes you try to write
down the name of the variable that is here is school and it is logically equal to F. And F
is going to be inside the double quotes and then you try to write that what are the values
under this condition which have the value true and inside the data vector inside the data
frame painters, right. So, it will also give you the same value here, right. So, here also

you will get the same outcome.
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Data Frames

Subsets of a data frame can be obtained with subset () or with
the second equivalent command:

> subset (painters, Composition <= §)

So, and similarly if you want to have a subset of those painters whose composition
values are less than or equal to 6. So, you can see here this is your here composition
variable and all those painters whose composition values are smaller than or equal to 6
they will be reported here. So, you can see here now you can means extract different type

of data sets.

So, why not to first means execute these operations on the R console, right. So, firstly, let
me try to use here this command here subset and let us try to see how it operates. So, you
can see here with the subset command we are going to extract this value of data set

Durer, Holbein, Pourbus and Van Leyden, right.

(Refer Slide Time: 16:07)

Van Leydan a8 L3 6 4 F
Dispenbeck 11 10 14 6 G
J. Jordaens 10 8 16 6 G
Otho Venius 13 14 10 10 G
Rembrandt 15 6 17 12 G
Rubens 18 13 17 17 G
Taniers 15 12 13 6 G
Van Dyck 15 10 17 13 G
Bourdon 10 8 8 4 H
Le Brun 16 16 8 16 H
Le Suer 1% 15 4 15 H
Poussin 15 17 6 15 H

>
> subset(painters, School=='F')
Compeosition Drawing Celour Expression Scheel
8

Durer -] 10 10 F
Holbein 9 10 16 13 F
Pourbus 4 15 & & F
Van Leydan 8 L1 L] 4 F

el
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So, if you try to see here I am simply writing here subset and then painters, school is

equal to F. And I have got a same data set Durer, Holbein Pourbus and Van Leyden,

right.

(Refer Slide Time: 16:25)
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> subset(painters, School=='A’)

Composition Drawing Colour Exprassion School

Da Udine 10 :]

Da Vinci 15 16

Dal Piombo a8 13

Dal Sarto 12 16

Fr. Penni L] 15

Guilio Romano 3] 16

Michelangelo 8 17

Parino del Vaga 15 16

Parugino 4 12

Raphael 17 i8

> painters| painters(["School"]] == "F",
Composition Drawing Colour Expression School

Dures B 10 10 B

Holbein 9 10 16

Pourbus 4 15 6

Van Layden -] 6 6

1

6

3
14
7

(™
Deao@eOD

-

PPy

F

F
F
F

Similarly, if you want to find out here those painters whose school is here A, you can

write down here like this, right. And if you want to see the other alternative which I

shown you here if you try to use it here you here get the same outcome.

(Refer Slide Time: 16:39)
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Raphael 17 18 12 18 A
> paintars| paintars[["School"]] == "F", ]

Composition Drawing Colour Expression School
Durer 8 10 10 L] F
Holbain 9 10 16 13 F
Pourbus 4 15 & 6 F
Van Leyden 8 6 6 4 F
> painters| painters([(["School"]] == "A", ]

Composition Drawing Colour Expression Scheol

Da Udine 10 ] 16 3 A
Da Vinei 15 16 4 14 A
Del Piombo 8 13 16 7 A
Del Sarto 12 16 9 8 A
Fr. Penni ] 15 8 0 A
Guilio Romano 15 16 4 14 A
Michslangslo 8 17 4 a A
Perino del Vaga 15 16 7 6 A
Perugine ¥] 4 12 10 4 A
R.llphl-.\ 17 18 12 i8 A
>

=
.
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And similarly, if you want to take it here the school here to be A, you get here the same

outcome. So, these are different ways. So, you know that when you are trying to work in

the programming in order to do the same thing there are different ways actually.

(Refer Slide Time: 16:59)
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> subset (painters, Composition <= 6)
Composition Drawing Colour Exprassion Schoal

Fr. Penni o 15
Parugino 4 12
Bassano & 1
Bellini 4 &
Murillo 6 8
Falma Vecchio 5 &
Caravaggio 6 6
FPourbus 4 15

> subset (painters, Drawing > 10)

8
10
17
14
15
16
16

6

cnooaDOAO

Mmoo Do

And similarly, if you want to have the subset of that data set in which the composition

has a value which is less than or equal to 6, then you can do like this. And similarly, if

you want to have it on the on here drawing is more than 10. So, you can change this

command here, and I can write down here drawing is greater than suppose here 10.

(Refer Slide Time: 17:19)
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Bassano 6 ]
Ballini 4 3
Murillo & 8
Palma Vecchio 5 6
Caravaggio & &
Pourbus 4 15

> subset(painters, Drawing > 10)

17
14
15
16
16

L3

mooaooO

mMOODDO

Composition Drawing Colour Expression School

Da Vinei 15
Dal Piombo ]
Del Sarto 12
Fr. Penni 0 =
Guilio Romano 15
Michelangelo 8
Parino dal Vaga 15
Perugino 4
Raphael 17
F. Zucarro 10
Fr. Salwviata 13
Parmigiano 10

16
13
16
15
16
17
16
12
18
13
15
15

1

L
3 R RN S

4
&

14

R RCE - e R




And you can see here you get here. All these data set right means every drawing is more

than 10, right.

(Refer Slide Time: 17:25)

K Comacie ==
Rubens 18 13 17 17 (]
Teniers 15 12 13 (] G
Le Brun 16 16 8 16 H
La Suer 15 15 4 15 H
Poussin 15 17 & is H
> subset (painters, Drawing < 10)

Composition Drawing Colour Expression School
Da Udine 10 8 16 A
Bassano & 8 17 D
Bellini 4 [ 14 [} -}
Giorgicne ] 9 18 4 D
Murille & 8 15 4 D
Palma Giovane 12 9 14 6 D
Palma Veocchio 5 6 16 o D
Caravaggic ] 6 18 o E
Van Layden ] [ (] 4 F
J. Jordaens 10 8 16 & G
Rambrandt 15 L1 17 120 G
Bourden 10 8 8 4 H
> |

And similarly, if you want to have here all those painters whose drawing value is smaller
than ten less than 10. So, it is here like this. So, you can see here that you can make here
different types of such operations, right. So, now, let me come back to our slides and let

us try to understand one more command ok.

(Refer Slide Time: 17:49)

Data Frames
O Uninteresting col can be eliminated

> subset(painters, Scheol=="F", select=c(-3,-5))
- Composition ‘Drawing Expression

Durer 8 10 8
Holbein 9 10 13
Pourbus 4 15 6
Van Leyden 8 [3 4

The third and the fifth column (Colour and School) are not shown.

Now, I try to explain you here one more operation in the data frame suppose you have
got a data frame where there are several columns and you want to create here a subset in
which you want to ignore or you want to eliminate some of the columns for that we have
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a command here select s e 1 e ¢ t. So, for example, if you want to have a subset from this
painters whose school is equal to here F, but now earlier you had shown that this has
here all the values here you can see here like this composition, drawing, color,

expression and school.

So, here you can see here this composition is here column number 1, drawing here is
column number 2, color here is column number 3, expression here is column number 4,
and the school here is column number 5, right. So, what I try to do here? Suppose I want
to remove or eliminate the column number 3 and column number 5. So, under this option
select s e 1 e c t all in lower case alphabet equal to I will try to write down the column

numbers and then I will use here the minus sign.

So, as soon as I use here the minus sign that will inform the R ok, that these columns
have to be eliminated from the subset, right. So, for example, if I try to take here -3 and -
5, so I try to use here the data vector. So, what will happen in my outcome? This third

and fifth column are going to be eliminated and you will get here this type of outcome.

So, you can see here that in your means earlier this 3 and here 5. They are going to be
eliminated. So, you have only here composition drawing and expression and if you try to
see here, here you have got here composition drawing and here expression and this is

here the screenshot. So, let me try to show you this operation on the R console also.

(Refer Slide Time: 20:05)

=
> subset (painters, School=="F", select=c(-3.-5))
Composition Drawing Expression
Durer 8 10 8
Holbein 9 10 13
Pourbus 4 15 L}
Van Leyden a & 4
> subset(painters, School=="F")
Composition Drawing Colour Expression School
Dures . a 10 10 8 F
Holbein L] 10 16 12 F
Pourbus 4 15 & & F
Van Leyden 8 & 6 4 F
>
FE OGRS - (eI

So, if you try to see here I try to take here like this. So, you can see here that here the

third and fifth column are eliminated. And if you want to see here what are those
16



columns you can simply see here there are composition, drawing, color, expression,
school. And then we have here only composition, drawing and expression and the
column number 3 for the color and column number 5 for the school they are eliminated

here.

And yeah this data can be stored in a new variable and then you can do different types of
operation on that data frame, we can see here that you can make here different types of
such operations, right. So, now, let me come back to our slides and let us try to

understand one more command.

(Refer Slide Time: 20:55)

Data Frames

O The command split partitions the data set by values of a specific

variable. This should preferably be a factor variable.

Example: Following command splits painters with respect to

School (A,B,C,.. categories)

> 'splitted /= split(painters, painters$School)

So, now if you try to see suppose let me try to take the same example here and yeah first

let me try to show it on the R console itself so, that you can understand it better, right.

(Refer Slide Time: 21:07)

P AEEEE

> paintecs

Composition Drawing Colour Expression School

A
A

A

8 A

0 A

1 A

B A

[3 A

4 A

18 A

B 8 B

Fr. Salviata 13 15 8 8 B
Parmigiano 10 15 [ 6 B
Primaticcio 15 14 T 10 B
T. Zucarre 13 14 10 9 B
Voltarra 12 15 - 8 B
Barocel 14 15 L3 10 c
Cortona 16 14 12 6 c
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So, if you try to see here in these data set painters you can see here this is here is school.
And these many values they are corresponding to when the school is A, and then the
there are these many values which are highlighted on the screen which are corresponding

to school B.

(Refer Slide Time: 21:29)

-
F. Zucarro 10 13 a 8 B
Fr. Salviata 13 15 ] -] B
Parmigiano 10 15 6 [ B
Primaticcio 15 14 7 10 B
T. Zuecarro 13 14 10 9 B
Volterra 5 8 B
]
L

. Jordasns 2 6 »
asta 5 [ C
anius 5 3 C
Bassano L] 8 L] D
Bellini 4 6 14 0 D
Giozgiona 8 -] 18 4 D
Murille 6 8 15 4 D
Palma Giovane 12 9 14 L3 D
Palma Vecchio 5 6 16 o D
Pordencone :] 14 17 5 D
Tintoretto 15 14 16 4 D

And then there are values which are corresponding to school C.

(Refer Slide Time: 21:35)

L ———— R -

S5 OO0 E|

B Conioie e
Josapin 10 10 6 2 C

L. Jordaens 13 12 9 [ [

Testa 11 15 o [ c

Vanius 3 [

= 0 D

0

Palma Giovane
Palma Veochio

FPordenone

intoretto

itian 3

eronese 3 )
Albani 6 E
Caravaggio 11 6 16 0 E
Cerregio 13 13 15 i2 E
Domenichine 15 17 o 17 E
Guercino 18 10 10 4 E
Lanfranco 14 13 10 5 E

Then there are values which are corresponding to school D.
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(Refer Slide Time: 21:39)

sy T p———— W ———

e it View M age Windows  Heip
BaCRCECIE)

W E Console. =

Palma Giovane 12 -} 14 6 D

Palma Vecchio 5 6 16 a D

Pordencne 8 14 17 5 D

Tintoretto 15 14 16 4 D

Titian 12 15 18 (3 D

3 D

6 4

E

4

E

E

E

he Carraci 3 E

8 ' 3

Holbain 5 10 16 13 ¥

Pourbus 4 15 6 [ F

Van Leyden 8 L3 6 4 F

Diepenback 11 10 14 & G

J. Jordaens 10 8 16 6 G

Otho Venius 13 14 10 10 G
g [EOEIS Ns ~ 5 ¢ s

And similarly there are values which are corresponding to school E.

(Refer Slide Time: 21:45)

B e ——— SRR

Eoit View M ages ‘Windows  Heip

BnCloCel

Clt)

W0 Consoie -
Domenichino 15 17 9 3 & | E
Guercino 18 10 10 4 E
Lanfranco 14 13 10 5 E
The Carraci 15 17 13 13 E
Durer 8 10 10 a F
Holbein 8 10 16 13 F
Pourbus 4 15 6 6 F
Van Laydan 8 L] 6 4 F
Dispanback 11 10 14 ] G
J. Jordaesns 10 8 16 [ G
Otho Venius 13 14 10 10 G
Rambrandt 15 6 17 12 (<]
Rubens 18 13 17 17 G
Teniers 15 12 13 6 G
Van Dyck 15 10 17 13 G
Bourdon 10 -] a8 4 H
La Brun 1 16 ] 16 H
La Suar 15 15 4 15 H
Polussxn 15 17 6 1_? H
>

Then F and then here G. And then can here H finally, right. So, you want to split the data
at all these point wherever the school is changing or you can actually split at any other
value also depending on the variable. So, now how to split the data is the question that
we are going to answer. So, in order to split the data set by a value that is corresponding
to any specific variable that can be done by the command split and we always prefer to

have this splitting preferably for a factor variable.
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So, for example, I have shown you for this school this is the factor variable and the
values are like A, B, C, D, E, F, G, H, right. So, let us try to see how it will look like

because this will continue to a couple of screen.

So, that is why I have used here the commands here is split and then whatever is the
outcome I have stored here in this variable is splitted. So, I try to command here say
split. And then I try to write down here the name of the data frame say painters and then
comma. And then I try to write down here the name of the variable by which I want to

partition it, ok.

(Refer Slide Time: 23:15)

Data Frames
> splitted

SA ~ — -
Composition Drawing Colour Expression Schcol”

Da Udine 10 ] 16 - A
ba Vinci 15 16 4 14 A
Del Piombo B 13 16 7 A
Del Sarto 12 16 9 8 A
Fr. Penni 0 15 8 0 A
Guilio Romano 15 16 4 14 A
Michelangelo B iy f 4 8 A
Perino del Vaga 15 16 7 [ A
Perugine 4 12 10 q A
Raphael 17 18 12 18 A
$B -

Composition Drawing Colour Expression School
F. Zucarro 10 13 8 8 B
Fr. Salviata 13 15 a8 8 B
Parmigiano 10 15 6 6 B
Primaticeclio 15 14 7] 10 B
T. Zucarro 13 14 10 3 B
Volterra 12 15 5 8 B
Contd ===

So, now if you try to execute this command you get here this type of outcome that is
going to continue in the couple of screens. So, I have simply copied it here, and I will try
to show it on the R console also. So, the value of the split will be the first value here will
be dollar A. So, it is trying to indicate that this is the first variable by which the
partitioning has been done. So, you can see here in this case all the schools have got the

value A. So, that is indicated by this here dollar A.

And then entire data set which is corresponding to this school A, this is stored here and
after that this is here is say dollar B and whatever is the data corresponding to school B,

this is stored here like this.
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(Refer Slide Time: 24:01)

Data Frames
$c. o

4 Composition Drawing Colour Expression School
Barocci 14 15 6 10 c
Cortona 16 14 12 6 [+
Josepin 10 10 6 2 c
L. Jordaens 13 12 9 6 c
Testa 11 15 ] 6 C
Vanius 15 - 12 13 c
$D

A Composition Drawing Colour Expression School
Bassano 6 8 17 o D
Bellini 4 6 14 o D
Giorgione 8 9 18 4 D
Murillo 6 8 15 4 D
Palma Giovane 12 E] 14 [ D
Palma Vecchio 5 6 16 1] D
Pordenone -] 14 17 5 D
Tintoretto 15 14 16 4 D
Titian 12 15 18 6 D
Veronese 15 10 16 3 D
Contd: - :

And similarly, if you try to continue, this is here is school C. And this data corresponds
to school C. And this is indicated here by here dollar C. And similarly, we have here
dollar D. And then school Ds are here and the entire data which is here which is

corresponding to school D, right.

(Refer Slide Time: 24:19)

Data Frames
SE : B - -
Composition Drawing Colour Expression School—
Albani 14 14 10 6 E
caravaggio 6 6 16 0 E
cgrregio 13 13 15 12 E
Domenichino 15 17 9 17 E
Guercino 18 10 10 4 E
Lanfranco 14 13 10 5 E
The Carraci 15 17 13 13 E
SF — = -

y 4 Composition Drawing Colour Expression School
Durer ] 10 10 a r
Holbein 9 10 16 13 r
Pourbus 4 15 6 6 ®
Van Leyden 8 [ 6 4 F
Contd.

And similarly, we have here school E and here is school F. And then their data is
indicated by dollar E and here dollar F. And this is the data which is here like this for E

and this is the data for here F.
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(Refer Slide Time: 24:35)

Data Frames
$G
Composition Drawing Colour Expression School

Piepenbeck 11 10 14 6 G
J. Jordaens 10 8 16 6 G
Othoe Venius 13 14 10 10 G
Rembrandt 15 6 17 12 G
Rubens 18 13 17 17 G
Teniers 15 12 13 & G |
Wan Dyck 15 10 17 13 G/
SH

Composition Drawing Colour Expression School
Bourdon 10 ] 8 a a’
Le Brun 16 16 8 16 H
le Suer 15 15 a 15 H
Foussin 15 17 6 15 H

Remark: If the data set is not attached, we have to use

painters$School.

And similarly, for the G and H also this is here the data corresponding to G. And then
corresponding to here H you can see here like this, right. So, in yeah in case if you attach
you can simply use here the variable name and if you do not attach the data frame then
you have to use the name of the variables using the name of the data frame and the

variable, right.

(Refer Slide Time: 25:03)

Data Frames

And yeah you can see here this is how the screenshot will look like this is your here A

this is your here B, this is your here C, this is your here D, this is your here E, this is your
22



here F, this is your here G, and this is your here H yeah definitely. If I have to compile

all the things in a single screen the phone size is going to be (Refer Time: 25:27) smaller.

(Refer Slide Time: 25:27)

Data Frames

The objects splitted$A to splitted$H are themselves
data frames:

> is.data.frame (splitted$Sa)
[1] TRUE

R A Caminte

> ia.data.frame (aplittedSA)
[1] TRUE

And then, yeah you have to just reduce your phone size. So, I will request you that you
try to do the same operation yourself on your computer and try to see how the values are
going to be, right. Now, the next question comes that whatever is the outcome of this
splitted value number 1, how are you going to access only a subset based on this

splitting.

So, if you simply try to write down here the name of the and followed by dollar sign and
then here the name of the factor variable under which the data has been splitted; for
example, if you want to have this data here which is for here A like this one here. So,
you simply have to write down here this dollar A along with this splitted sign. So, if you

try to see here you are I am simply trying to write down here splitted dollar A.

So, that will give me the data, and if you want to see whether the splitted value are they
also data frames; for example, you have a splitted dollar a splitted dollar B, etcetera, etc.
up to splitted dollar H, right. These are the partitions or these are the values which are
obtained by splitting the data frame with respect to the variably school A to H, then are

these partition value are data frame?
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So, if you try to see here I use here the command is dot data frame and inside the
parenthesis I splitted dollar A, and this gives me answer true so; that means, whatever
splitting you have done right that is also a data frame, right. So, let me try to do this
example on the R console and try to show you that how do you get here this type of

outcome, ok.

(Refer Slide Time: 27:23)

T ——————— WM -
P G 1O
o B Comnie | .

tted = split(painters, painters$School)

16
16
3

1
A
A
A
A
A
A
A
A
A
A

Composition Drawing Colour Expression School

F. Zucarre 10 13 8 8 B
Fr. Salviata 13 15 8 8 B
Parmigiano 10 15 L] ] B

So, if you try to see here as soon as I try to execute this split the split command s plit
all in lowercase alphabets with the name of the data frame and the name of the variable
painters, dollar, school, then you can see here this is going to be like this. And yeah
definitely it is going to continue in a couple of screen. So, you can see here this is here

dollar A.

(Refer Slide Time: 27:47)

HMichelangelo a 17 4 8 A
Perino del Vaga 15 16 7 6 A
Peruginoe 4 12 10 4 A
Raphael 17 18 12 18 A

Composition Drawing Colour Express ool ‘
10 B
13 5 ] |

10

Composition Drawing Colour Expression School

Barocoi 14 15 6 10 c
Cortona 16 14 12 & c
Josepin 10 10 & 2 c
L. Jordaens 13 12 ] 6 c
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This 1s here dollar B.

(Refer Slide Time: 27:49)

§ s (640 - a—_—
e Gon View Paciages W ,
S5 CIACE|0)

W 8 Consnle -
Primaticeclio 15 14 7 10 B ]

T. Zucarro 13 14 10 ] B

Volterca 12 15 5 :] B

Composition Drawing Colour Expression

14 ] 6 10
Cortona 16 12+
osapin 10
L. Jordaans 13

11

15

$D

Composition Drawing Colour Expression School
Bassano 6 8 17 D
Bellini 4 & 14 0 D
Giorgiona a8 9 18 4 D
Murillo 6 8 15 4 D
Palma Giovane 12 9 14 6 D

([ NN -~ e o -~ . B [PRRESEN o o ™

And then similarly you have a dollar C.

(Refer Slide Time: 27:51)

our Expression School
[lassanc 6 : 17 0 D
- 14 D
Jiorgione 18 D
uril 15 D
Falma Giovane s 14 D
alma Vecchio 16
Pordanons B 17
int tto

18

SE

Composition Drawing Colour Expreassion Scheol
Albani 14 14 10 L] E
Caravaggio & & 16 o E
Corregio 13 13 15 12 E
Domenichino L 17 9 17 E

Then dollar D.
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(Refer Slide Time: 27:53)

Tintoretto
Titian

Veronese

Durer
Helbein
Pourbus
Van Leyden

15 14 16 4 D
12 15 18 [ D
15 10 16 3 D

Composition Drawing School
14 14
6 L]
13 13
15 17
18 10
14 13
15

17

slour Expression
10 6
16
15

9

Compositicon Drawing Colour Expression School

8 10 10 8 F
9 10 16 13 F
4 15 6 6 F
] 6 6 4 F

And then dollar E.

(Refer Slide Time: 27:57)

Guercino
Lanfranco
The

Carraci

ficlbein
Van Leyden
56

Diepenbeck
J. Jordaens
Otho Venius
Rembrandt
Rubens
Teaniers
Van Dyok

18 10 10 4 E
14 13 10 5 E
15 17 13 13 E

Composition Drawing
L] 10

Expression
8
13

&
4

G
10 B 16 6 G
13 14 10 10 G
i5 & 17 14 G
18 13 17 17 (]
15 12 13 6 G
15 10 17 13 G

And then dollar F.

26



(Refer Slide Time: 28:01)

e, e BN =

e Foit View Mac Pacages Windows Heip

Composition Drawing Colour Expression School

Composition Drawing Colour Expression School

BACORCECI)

W E Consoie

Van Laydan 8

5G

Diapanback 11

J. Jordaens 10
Otho Venius 13
Rembrandt 15
Rubens 18
Teniers 15
Van Dyck 15

$H

Bourdon 10 8
Le Brun 16 16
Le Suer 15 15
Poussin 15 17

> splitted$al

10

B
14

L]
13
12
10

e |

14 & G
16 6 G
10 10 G
17 iz G
17 17 G
13 6 G
17 13 G

8 4 H
a8 16 H
4 15 H
& 15 H “

And then dollar G, and then here dollar H. So, all this dollar A, B, C, D, E, F, G, H they

are going to indicate the sort of set of the data frame where school is equal to, B, C, D, E,

F, G, H respectively, right.

(Refer Slide Time: 28:21)

= -
We Eoit View Mac Packages Windows Heip
B5000=ICI)
R Consoie |
$H ]

Composition Drawing Colour Exprassion School
Bourdon 10 B 8 4 H
Le Brun 16 16 ] 16 H
La Suer 15 15 4 15 H
Poussin 15 17 L 15 H
> splitted$A

Composition Drawing Colour Expression Scheool

Da Udinp 10 ] 16 3 A
Da Vinei 15 16 4 14 A
Del Piombo 8 13 16 v A
Del Sarto 12 16 9 8 A
Fr. Penni 0 15 8 0 A
Guilio Romano 15 16 4 14 A
Michalangaloc 8 17 4 8 A
Perino del Vaga 15 16 7 [ A
Parugine 4 12 10 4 A
Raphael 17 18 12 18 A

> splitted$s|

So, if you try to see here if you want to see what is the data under a. So, you simply have

to write down here splitted A and you will get here this data. So, this is how you can

access the different partition value splitted B.
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(Refer Slide Time: 28:27)

reaier -
e Eait View Mnc Packages Windows Heip
E&HOGUEOL)
R Conioie - |
Parino del Vaga 15 16 7 6 i
Parugine 4 12 10 4
Raphasl 17 18 12 18
> splitted$B

Composition Drawing Colour Expression School

L

F. Zucarro 10 13 a8 8 B
Fr. Salviata 13 15 8 8 B
Parmigiano 10 15 (] [ B
Primaticcio 15 14 7 10 B
T. Zucarro 13 14 10 5 B
Voltarra 12 15 5 8 B

> splitted§C
C.owpoixtxcm Drawing Colour Expression School

Barocei G 14 15 6 10 (=4
Cortona 16 14 12 (] c
Josepin 10 10 [ 2 c
L. Jordaens 13 12 9 & c
Tasta 11 15 0 6 c
Vanius 15 15 12 13 c

> splittedsc

So, this will give you here the data set under the splitted B. And similarly, if you try to
write down here splitted dollar C which is the name of the variable under which you

have stored these values. So, it will actually work like this.

(Refer Slide Time: 28:59)

L“"J!" -

e Gdt Veew Mic Packges Windows Heip
BG&CIBCEOIC)]

W Consoie —
Testa 11 15 0 6 c ;
Vanius 15 15 12 13 C

> is.data.frame (splittedSC)

[1] TRUE

> is.data. frame (splitted§B)

[1] TRUE

> is.data.frame(splitted$A)

[1] TRUE A

> is.numeric(splittad$A)

[1] FALSE
> valusc=splittaed§C
> valuec
Composition Drawing Colour Expression School

Barocel 14 15 6 10 c
Corteona 16 14 12 [ c
Josepin 10 10 1 2 c
L. Jordaens 13 12 9 6 c
Tasta 11 15 0 & c
varlus 15 15 12 13 c
>

And if you want to see here whether these values say either A, B or C whatever it is it a
data frame. So, you try to write down here is dot data dot frame and then you will see

here this is here true, right. So, then it is whether it is C or B or here a this is here true
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right and if you try to see here is it a numeric is dot numeric for example, it will say here

false.

So, you can now see here that whatever partitions you have obtained by splitting the data
set with respect to the variable school they are also data frames. So, now, once they are
the data frame then you can execute all the commands whatever you have learnt under
the data frame on these data sets also and for that you can save them in different values.

For example, if I say here like this suppose if I want to save here the values of say school

C.

So, I can say here value say here ¢ and now you can see here the value c here is like this
and after that yeah means you can make different types of operation whatever you want
on it right ok. So, now, we come to an end to this lecture and then you have seen that ok
this was a also a pretty simple lecture. And I have tried my best to explain you that how

the things are functioning when you are trying to deal with the data frame.

And this is the most important part in any programming that you have to understand that
how the software is working and how it is giving you the output and what is the nature
and behavior of the output. So, that will help you in writing the correct program for
executing what you want. So, I would now request you once again that you please try to
take a data frame or try to see or try to look into your older some excel file or
spreadsheet and whatever operation you were trying to do there try to do it in the R

software also.

Yes, there is a question that how can you read the data from the excel file or any other
software in the in inside the R software, that I will try to tell you after say one more
lecture on that data frame. So, you try to practice it and try to understand how these

commands are working and I will see you in the next lecture, till then goodbye.
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