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Data Frames

Welcome to the next lecture on the course Introduction to R Software. You may kindly
recall that in the earlier lecture we discussed about the data frame and in particular we
talked about that how to extract the information on a particular variable from a data
frame. And we had used the syntax like name of the data set and then name of the
variables and they are joined together with the dollar sign and this is how we used to
define the variable on which if we want to extract the information from the data frame.
There are some other options to extract information on a particular variable from the data

set without using the dollar sign.

So, we will try to start this lecture with this topic and you will try to do some more
commands and we are going to use here the same data set that we have used in the last 2
lectures. And so can I try to have a quick revision of that data set this data set was the
painters which was containing the information on different types of painters over here

and longest.

(Refer Slide Time: 01:20)

Data Frames

An example data frame painters is available in the library
MASS (here only an excerpt of a data set):
A LA W LV }}’—
> library (MASS) —~ ”
> painters - ..

= ~ - S e —
Composi tiok Drawing (Colour(Expression(school

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

. o

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




And then it has information on several variable composition and drawing color
expression school and these variables are your here the numeric variables and whether

this is you here the categorical variable.

So, you can see here this is taking the values as A B C D and so on and these are the
some numerical values and this is the screenshot of that data set that we had used earlier

also.
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';_libra.ry (MASS)
> painters

Composition Drawing Colour Expression School
Da Udine 10 8 16 3 A
Da Vinci 15 16 4 14 A
Del Piombo 8 13 16 7 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 (]
Teniers 15 b 13 6 G
Van Dyck 15 10 17 13 G
Bourdon 10 8 8 4 B
Le Brun 16 16 8 16 H

So, now, let us try to come to our discussion.
(Refer Slide Time: 01:55)
Data Frames
O Attaching adata frame _yiach (T, ot
With a command attach/() over the data frame, the variables
can be referenced directly by name.
e e ——
It can address the names of a data frame directly, without the
prefix dollar sign operator, e.g. paintg_g'sé:)aam 4 vamnalkle
E | i AN~ “E
xampie Ao rreA

> attach (painters)

Variable names are
* Composition,
*Drawing, - |
*Colour, Jd

* Expression/ j
* School j’r




Let us start with the aspect that how to attach a data frame. There is a function what is
called as a tt a ¢ h attach and this function is used to something called attach. The syntax
here is we try to write down attach and inside the arguments we try to write down the

name of data set. Well, what really happens with attach that we will try to see.

The advantage of using this command is that then the variables can be referenced
directly by their name and this will allow us to address the names of data frame directly
without using the dollar sign operator. For example, earlier in order to extract the
information on a particular variable we used to write down this name of data set then
name or variable and we try to attach it and we try to join it with a dollar sign. So, here
we are going to understand another option where I can address a data frame or a

particular variable without using the dollar sign.

So, first we try to write here the command say attach painters, printers is the name of the
data set you may recall that this painter data set has 5 variables composition drawing
color expression and school. So, now, in case if you want to have information on any of

this variable what we have to do that I can directly call these variables in the function.
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Data Frames _  summary (uinknsfhnt
> summary (School) # Character variable
A B CDEVF G H, gmm

10 6 610 7 4 7 4

> attach (painters)
> summary (School)
A B CDETVF G H
10 6 6 10 7 4 17 4E
'H_‘._u,,\}.crk’» ’b _.G’\-"“P’"“}]M ___JI

> summary {ii(:(oth;o_si._ti@ # Numeric variable
Min. 1st Qu. Median Mean 3rd Qu. Max .
0.00 BEZE 12 oS0 R S e TER00 18100

R R Conscle

> summary (Composition)
Min. 1lst Qu. Median Mean 3rd Qu. Max .
0.00 8.25 12.50 11.56 15.00 18.00

For example, you may recall that earlier we had used the function summary and suppose
I want to have some information about the variable school then I will write the name of
the variable then the name of the data set and then I will try to join them by a dollar sign.

And this is how I used to find out the summary of the variable school. But now you can



see here once you have attached the data set painters I can use here the summary
command directly over the school without using the dollar sign and this give us this
option and the screenshot is given over here you can see. So, this example I am taking
using a character variable and similarly I would try to take another example which is a

numeric variable and for example, composition.

So, if you try to see here now I am not writing here painter dollar composition something
like painters, dollar, composition, but I am directly using here the variable name
composition. So, [ am now trying to operate the summary function directly over this
variable and I get the same information over the minimum value first quartile median
mean third quartile maximum and this is the screenshot over here. So, why not to do it
over the R console and try to see what do we obtain over here. So, first I try to do here

say attach painters so now, here done.
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SiusEIee

> attach (painters)
> summary (School)
A B C D E F
10 6 6 10 7 4
>

> summary (Composition)
Min. 1st Qu. Median Mean 3rd Qu. Max.
0.00 8.25 12.50 11.56 15.00 18.00 -

S @
&om

>

> detach (painters)

> summary (School)

Error in summary (Schoecl) : object 'School' not found
>

> summary (Composition)
Error in summary (Composition) : object 'Composition' not £$
> |

And now I would like to use my command here say summary of the school and you can
see here that this gives here say my outcome and similarly if I try to use here another
summary function on the composition variable it gives us this thing. So, you can see here

now I am not doing the same operation which I did earlier.
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Data Frames

O The command detach () recovers the default setting and
then we have to use (ﬁja_;u;ars_s;' again.
AL ;}J
> detach (painters)
> summary (thool)

Error _in_sumary(School) : Object "School" not
found -

R RConsele

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

Now we come back to a slides and try to continue. Well, we have now learned how to
attach a data set after we are done we would like to remove this function; that means, this
is done by the function detach d e t a ¢ h and once I use this function then we go back to
the previous one and this function detach recovers the default settings and once I have

detach the data set then I have to use the painters dollar again as I did earlier.

So, in order to detach a data set which was attached earlier we try to use the function d e
t a ¢ h and inside the argument we have to write the name of data set and then it is done.
And once you use this command then if you try to find out the summary of your school it
will say that there is some problem this and this variable is not found. And here is the
screenshot of the outcome, but we would like to do it over the R console also. So, you
can see here that I have attached here, the data set printers earlier now I am trying to

remove it by using the function d e t a ¢ h detach painters and it is now done.

Now if I try to find out here the summary school which I have obtained here earlier you
can see this is the function which I use and it has a this type of outcome please try to
concentrate on the highlighted part earlier it was giving this outcome, but now once I use
it is giving me that there is array in this function. And similarly if I try to use over the
composition this is again giving us that there is array in the summary composition this

and this form variable is not found whereas, carlier when the data was a attach I was



getting this outcome. So, this is how you can attach and detach a data set while doing any

analysis.
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Data Frames

Subsets of a data frame can be obtained with subset () .
M ¥

Example: N7 ~

> subset (painters, (School=='F') — —

(# == means logical equal sign)

Composition Drawing Colour Expression School

Durer 8 10 10 8 F)
Holbein 9 10 16 13 F
Pourbus 4 15 6 6 F
VanLeyden 8 6 6 4 r

Now, we discuss next topic. Suppose we have an objective to extract a subset of data
from the data frame earlier we had discussed how to extract a data value using the matrix
notations but now, [ want to extract more than one values which are constituting a subset

of the data frame. So, the question is how to get it done.

So, in order to extract a subset the syntax is here subset and inside the argument we write
the name of data set and other options, so why not to take an example and try to
understand that how it is being done. So, we are again going to use the data set painters.
So, I try to write down here subset then I am trying to write down here the name of data
set and then I am writing here the options which I want to use. And suppose I want to
extract a subset of the data set from this data frame painters where the school is actually
F you can see here I have used here the double equality sign between the logical equal

sign exactly equal to.

So, now I am asking are to provide me those data values from the entire data set for
which the value of the variable school is F that is what I am trying to write down here.
And this F is written you can see here inside the double quotes that is the standard
notation once I try to do it here I get an outcome of this type. So, you can see here now

from the entire data frame the subset command is giving me that there are 1 2 3 4



observations whose school is equal to F and corresponding to which this is giving me
this entire data set. So, this is a subset of the entire data set contained in the data frame

painters right.
So, why not to do it toward the R console and try to see what happens.
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= b‘.:];;—

> subset (painters, School=='F")
Composition Drawing Colour Expression School

Durer 8 10 10 8 F
Holbein 9 10 16 13 F
Pourbus 4 15 6 6 F
Van Leyden 8 [ 6 4 F

> subset (painters, School=='A")
Composition Drawing Colour Expression

Da Udine 10 ;] 16 3
Da Vinci 15 16 4 14
Del Piombo 8 13 16 7
Del Sarto 12 16 L 8
Fr. Penni 0 15 8 0
Guilio Romano 15 16 4 14
Michelangelo 8 1l ) 4 8
Perino del Vaga 15 16 ¥ 6
Perugino 4 12 10 4
Raphael 17 18 12 18
School
Da Udine A
£ = | ¥ =

You can see here we get this type of outcome and similarly if you want to have what is
the data set for which the school is equal to here you can get here all this information you
can see here. Similarly for school set here see here D suppose I want to have this

information I get here like this there these many painters have gone to school D.
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Data Frames

Similar outcome can be also obtained from

| =

Vil [ -
> painters| /painters[["Scheool"]]|== "F", ]
F o 72 g —— s ¥,
Composition Drawing Colour Expression School
Durer B8 10 10 B8 F
Holbein 9 10 16 13 F
Pourbus 4 15 6 6 F
Vanleyden 8 6 6 4 F
R R Comate
> painters[ painters[["School"]] == "F", ]
Composition Drawing Colour Expression School
Durer 8 10 10 8 F
Holbein 9 10 16 13 F
Pourbus 4 15 6 6 F
Van Leyden 8 6 6 4 F

So, let us now come back to our slides and now we are going to discuss another aspect.
The thing whatever we have done using here the subset command can also be done in the
same way that you did earlier you might recall that you had used the symbol of double
brackets and this was like this here using double brackets over here. So, if you try to see
here I am trying to write down here the name of the variable school inside the double
quotes and then I am trying to say this variable is from the data set called painters and
then I am trying to say from this part a variable name school from a data set called
painters. And now I am trying to say please use the data set painters and inside this data
set try to find out the values of variable school under this painters which are equal to F.
Be careful F does not mean false here F is one of the categories of the school the schools

are denoted by AB C D E F and so on right.

So, now if you try to do it here you get here this outcome. That is the same outcome you

can see here which you have got earlier you can see here.
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Data Frames

Subsets of a data frame can be obtained with subset () .
i FO 'W{

Example: NI ok -

> subset (painters, (School=='F') — —

(# == means logical equal sign)
/—o~——'___7__ o . =~ _. ) =

/// Composition Drawing Colour Expression School

purer 8 10 10 8 F)
f ,_\ |
/| Holbein 9 10 16 13 (F a|
r Pourbus 4 15 - 6 @ |
\ VanLeyden 8 6 6 4 6 |
|

~

This is the same outcome that you got here and this here is the screenshot you can try it

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, Composition <; 6 :

N -

IR RConsole

> subset (painters, Composition <= 6€)
Composition Drawing Colour Expression Schoo

Fr. Penni 0 AT 8
Perugino 4| /12 10
Bassano 6 I 8 17
Bellini | 4 | 6
Murille 6 | 8
Palma Vecchiog 5 \ 6
Caravaggio ] 6 \ 6
Pourbus /j \ 4 \\}5
> _— ~

Now, I try to do some more calculations using this subset functions in this case we have
found a subset where the school takes value F. Now suppose my objective is to extract a
subset of data from the data set or the data frame painters where the variable composition
is less than or equal to 6 this is the logical operator of less than or equal to something like

this right, if you remember. And as soon as I do it I get an outcome of this type here you



can see here that it is trying to give us the name and other details of these painters for
which the value of the composition is smaller than 6, you can see here none of the values
is more than 6 and corresponding to these observations it is trying to give me all other

information over here.

So, now we have extracted a subset from the painters data set under that the composition
variables takes value less than or equal to 6. So, let us try to do it over the R console and

see what we obtain.
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—
e e e e Pmiegn S

=L A C B

> subset (painters, Composition <= 6)
Composition Drawing Colour Expression School

Fr. Penni 0 15 8 0 A
Perugino 4 12 10 4 A
Bassano 6 8 17 0 D
Bellini 4 6 14 0 D
Murillo 6 8 15 4 D
Palma Vecchio 5 6 16 0 D
Caravaggio 6 6 16 0 E
Pourbus 4 1L 6 6 F

> |

You can see here that is the same outcome that we have obtained.
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Data Frames

O Uninteresting columns can be eliminated.

> subset(palnters\,] School=="F"' select-c( -3, 5)}
; .__Compﬁs:.tmn_l:ﬁ:aw:l.ng Expresstonf

Durer 8 2. 10 2 g
Holbein 9 10 13
Pourbus - 15 6
Van Leyden 8 6 -

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

Now, take another example. So, now, suppose I am not interested in say 2 columns say
third column and fifth column and further what I want is the following. I want to have a
subset of the data from the data frame painters for those painters who have gone to
school F. So, this part is going to give me the data set for which the school is equal to F
and this is the same data set you can see here we had obtained here first we try to have a
look. So, that you can compare the outcome this is here this thing, this is the data set we
have obtained here and you can see here first column here this composition, second
column is drawing, third is color, fourth is here expression and fifth is here say school
and suppose I am not interested in the third and fifth column and I want to remove it. So,

that is what I am trying to do here.

So, I am now trying to say here select this is another option what third and fifth column
and I want to remove it. So, I am using here a negative sign and since there are 2
columns so I am trying to combine them the with the command c. So, I am so now,
finally, I am trying to say please try to find a subset of the data from the data frame
painters for which the school is equal to F and select 2 columns third and fifth columns

and since I have used here negative signs. So, that is indicating that please remove them.

Now, you get here the outcome you can see here you are getting away here only one
composition variable 2 drawing variable and 3 expression variable. The original 2

variables which were the third and fifth variable here you can see the color and say



school they are no more here. So, you have removed those 2 columns from this subset
right and this is here the screenshot, but we would also like to do it on the R console to

see what happens.
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Wim e e e i S e

|l ue]-] 8l &

> subset (painters, School=="F", select=c(-3,-5))

omposition Drawing Expression
8

Durer 8 10

Holbein 9 10 13
Pourbus 4 15 6
Van Leyden 8 € 4

>
> subset (painters, School=="F")
Composition Drawing Colour Expression School

Durer 8 10 10 8 F
Holbein 9 10 16 13 F
Pourbus 4 15 6 6 F
Van Leyden 8 6 6 4 F

> |

So, let us try to use this command over the R console and see what happens over here.
So, you can see here the third and fifth column are removed just for the sake of
understanding I try to get the subset without removing the third and fifth column you can
see here this is the data set. So, here you can see that third column here color is and the
fifth column here the school is missing from this list. So, this is how you can remove

some columns which are indicating the data on certain variables in R.
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Data Frames

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

variable. This should preferably be a factor variable.

'-.(TP IR
N R

Example: Following command splits painters with respect to

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

= Ao he) WA
e = - i o~ T e —
> (splitted <- split(painters, ,{painters$8choc_:>\})

i f AN cor /
split [ nowme dh daoten yve g Noume o D

So, now we come back to our slides and now we cut a straight to consider another aspect.
Suppose you have got a data frame the data frame will consist different types of data
values and different types of variable and suppose you want to split the data set
according to some variable, usually we try to choose a factor variable by which I can

partition the data set or split the data set.

So, the question which we are going to answer here is that how to split a data set in a
data frame. So, for that we have here a function which is called here as a split function
and the syntax is very simple split and inside the arguments you have to write the syntax.
So, let us try to take an example and try to understand its implications and its
implementations. Suppose I am going to use here the data set painters and one of the
factor variable in this data set is school this is my here factor variable. So, now, what is
my interest you may recall that in the data set painters there were 8 categories of a school
A B CD EF G H and it was something like school A, school B, school C up to school H.
Now I want to split the data set according to the school say at a there should be split, at B
there should be a split at C there should be a split and so on, that means, I want to get a
sort of subset of data set which are splitted according to the factor variable see here is

school.

So, now how to write this command the syntax is very simple try to write down the

function split name of data set and then write down the name of variable or other more



specifically name of factor variable by which we want to split the data and this is
separated by comma. So, here in this example I would like to use the data frame painters
and I would like to split the data set with respect to school. So, this is how we try to
define the variable name school right. So, this is painters dollar school and I try to store
this value inside another say variable here say splitted that that is going to be a long
outcome that will go through with different slides. So, first we try to understand the

outcome and then I will try to show you over the R console.
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>.splitted
sa )
Composition Drawing Colour Expression School
Da Udine 10 8 16 3 /A
Da Vinci 15 16 4 14 i
Del Piombo 8 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 8 17 4 8 A
Perino del Vaga 15 16 7 6 A
Perugino 4 12 10 4 A
Raphael 17 18 12 18 A
R " Consie
Contd.. > splitted <- split(painters, painters§Schocl) (
> splitted \
$A )
Composition Drawing Colour Expression School
Da Udine 10 a8 16 3 A
Da Vinci 15 16 4 14 A
Del Piombo B 13 16 7 A
Del sarto 12 16 9 8 A
Fr. Penni ] 15 8 0 A
Guilic Romanoc 15 16 4 14 A
Michelangelo B 17 4 8 A

The outcome what we get it is something like this; this is not the complete one that will

go to several slides.

So, first split is occurring here with respect to the category A and you can see here that
all the data values corresponding to category A they are appearing here. And this is the
screenshot also I am going to show you here and this actually continues that is what [ am

writing here is continued.
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Data Frames
sc )
et Composition Drawing Colour Expression School
Barocci 14 -1 6 10 c
Cortona 16 14 12 6 C\
Josepin 10 10 & 2 /| ¢ ‘
L. Jordaens 13 12 9 6 C
Testa 11 15 0 6 | € ,J
Vanius 15 15 12 13 \ ¢/
\¥
Contd.. o

> splitted $C
Composition Drawing Colour Expression School

Barocci 14 15 6 10 =
Cortona 16 14 12 6 c
Josepin 10 10 6 2 c
L. Jordaens 13 12 9 € c
Testa 11 15 [} 6 L~
Vanius 15 15 12 13 [~

Then we get all the data values corresponding to the vector variable here B something
like here it again continues and this is the screenshot of the outcome which is showing
me here all the factor values here be this continuous further. And then it splits up the data
with the factor variable here C you can see over here this further continues and this is

here the screenshot where all the values are splitted with respect to here C.

Similarly, here this continues further and finally, it comes to the last factor here H and
you can see here there are 4 values corresponding to factor variable having value H and
this is the screenshot of this thing right. Before I go to show you the outcome on the R
console I would like to make a remark that in case if the data set is not attached we have

to use this painters dollar a school to provide the variable name.

So, now we try to do the same thing over here and we try to get this syntax here. So,

now, you can see here that the values which are stored in a splitted are like this.
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T e

Sictu Sisicl 8 @

Van Leyden ] 6 6 4 r
$G

Composition Drawing Colour Expression School
Diepenbeck 11 10 14 6 G
J. Jordaens 10 8 16 & G
Othe Venius 13 14 10 10 G
Rambrandt 15 6 2 Ly ) 12 G
Rubens 18 13 17 17 G
Teniers 15 12 13 6 G
Van Dyck 15 10 17 13 G

Composition Drawing Colour Expression School
8 8 4

16 8 16
15 B 15
17 6 15

So, here you can see the outcome is going through several screen. Now here is the first
split with respect to here factor A that you can see going further with some more values.
Now then there is another split with respect to here factor B and then we have here
another split with respect to factor C, then we have here another splitter is with respect to
here factor D and similarly we have here one more split with respect to factor E and
similarly we have here under split with respect to factor F, then we have another split

with respect to factor G and finally, we have the last split with respect to H.

So, if you try to see what is really happening that this data is arranged with respect to the
school variable AB C D E F G H and then wherever is the intersection of A and B there
it occurs I split then again wherever is the intersection of B and C there against occurs a

split and the data is splitted with respect to the factor variables AB C D E F G and H.
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Data Frames

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

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

R R Console

> is.data.frame (splitted§A)
[1] TRUE

So, now, let us come back to our slides and here you can see these are the splitted
commands that we did earlier right. And one thing what you have to notice here that is
very important that after you are splitting a data frame several splits occur depending on
the factor variable these splitted data sets are itself data frames. So, when we are trying
to split a data frame the splits are also the data frame that you have to keep in mind and

this can be checked by using the command is data frame.

For example, here suppose I try to say here is split it with respect to factor A and another
variable is split dollar H with respect to factor H and I am trying to see all the variables
all the splits which have occurred with respect to AB C D E F G H they are itself the
data frames. And in order to check it I will simply try to write is dot data dot frame and
inside this I will try to write down here the variable and this comes out to here true; that

means, it is really a data frame and this is here the screenshot of the outcome right.

So, now, with this description I would like to stop with the details on data frame and I
have given you some details about the topic on data frames, now I would request you
once again to do some practice take some question try to solve them and we will see in

that next lecture, till then good bye.



