Marketing Analytics
Professor Swagato Chatterjee
Indian Institute of Technology, Kharagpur
Lecture 03

Introduction to R Programming (Contd.)

Hello everybody, welcome to session 3 of Marketing Analytics, this is professor Swagato
Chatterjee I am from Vinod Gupta school of management, IIT Kharagpur and I will be taking

this session 3 for you guys.
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0 . @ % Gotofile/functio ~ Adding * & project: (None) ~
0 wisar =[] Environment History ~Connections =
Sourceonsave | O /-~ +run | o B Source - 2 [ 22 mportataset | list+
% :ii?;g‘”g of session 3 7 Global Environment ~
3 b=seq(2,10,Tength.out = 10)
4 c=c(rep("sachin",5),rep("sourav",5))
5 Wil
6 #Create a matrix
7 matrixl=cbind(a,b,c)
8 matrix2=rbind(a,b,c)
3
10 #other matrix
ﬁ matrix3=matrix(c(1:9),nrow=3,byrow = TRUE) Fies [ Fiot) | Packags) | Fi | Viower =0
13 #create a dataframe @) NewFolder | @ Delete ) Rename | Gk More +
i‘; datal-data. frane (a-a,b-b,c=c) C» Users > Dells > Deskiop > mrkanal
16 I A Name size Modified
11 | (Toplevel) + R Script & t
conscle -0 V) Rhistory 08 0ct 22,2019, 511 PM
Cusers/Dells/Desktop/mrkanaly & introduction PP pptx 292MB Oct22,2019,509PM
Type "license()’ or 'licence()’ Tor distribution detalls. - B wistppix 271MB Oct22,2019,539PM
R is a collaborative project with many contributors. 0] wistr 6648 Oct 22,2019, 510PM
Type "contributors()' for more informatlon and 0 wisar 3838 0ct 23,2019, 11:07 AM
"citation()' on how to cite R or R packages in publications.
9] wisdr 5698 Qct 23, 2019, 11,07 AM

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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0 .y @ Go to file/functio - Addins + &) project: (None) +

0 wisar =[] Environment History ~Connections =

Sourceonsave | O /'~ +fun | 9| P Source - 2  mport Dataset » | & list+
#starting of session 3

a=1:10

b=seq(2,10,Tength.out = 10)
c=c(rep("sachin",5),rep("sourav",5))

7 Global Environment =

1
2
3
4
5
6 #Create a matrix

7 matrixl=chind(a,b,c)
8 matrix2=rbind(a,b,c)
10 #other matrix

11 matrix3=matrix(c(1:9),nrow=3,byrow = TRUE) 5 ,
Files Plots Packages Help Viewer -

12
13 #create a dataframe Q) NewFolder | @ Delete = Rename | 4k More
ié datal=data. frane (a=a, b=b, c=c) € Users > Dels ) Deskop  mikanl
16 i A Name Size Modified
11 | (Toplevel) + R Script & t
e T _n V) Rhistory 08 0ct 22,2019, 511 PM
/users/Dell5/Desktop/mrkanaly & introduction PPTppt 292MB Oct22,2019,509PM
> B wistppix 271MB Oct22,2019, 539 PM
0 wisir 6648 Oct 22,2019, 510 PM
07 wis3r 3838 0ct 23,2019, 11:07 AM
9] wisdr 5698 Oct 23, 2019, 1107 AM
I
el @ A

So there is another file called W1S3 dot r. I would ask you to open that file in R studio and it
looks like this and I would ask you before you will start you should clean your console, pressing

Ctrl+L.

You should clean your global environments, so there is a small brush sign here you can click on
that and it will clean the global environment and the later point of time I will show you how to
save the workspace also, right now we do need that we are just practicing. But later point of time
will show you how to save whatever is here. So whatever is here will be saved and any other
files if it is open I told you on the first day that it is very important that you keep things clean

when you are learning a little bit of coding.

So any other file if that is open here please close it, the only file that should be open is W1S3.r,
the console should be clear, your global environment should be clear, if you are with me at this
particular level then we can start. Now in the last class, we have talked about vectors, we have

talked about numeric vectors, we have talked about character vector, we have talked about factor



vector and we have told you that we have discussed that how character vector and a factor vector

is different from each other.

So in this particular class, we will try to know that a little bit more, other objects, the second
important object is matrix and the third important object is called a data frame. So the first thing

is that we will create a matrix. Now, what is a matrix?
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A matrix is something that looks like this, so a matrix is a tabular form, it looks like a table and
each of these things is the cell and each cell will have to a continuous similar type of data. So if
one cell is numeric the all other cells have to be numeric, if one cell is categorical or character all

other cells have to be a character variable.

So otherwise, it does not work, so matrix all the elements in a particular matrix has to be same
and these are the column numbers 1, 2, 3, 4 and this is the row numbers 1, 2, 3 and each cell is
known by its row number first and column number second. So if I want to find out what is the
average of this particular cell is 2, 3. 2 is the row number and 3 is the column number. So based

on this particular idea we will actually learn matrix and how to create a matrix using R.
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O -0y - G0 to file/functior ~ Addins B project: (None) *
0 wisar 7 Environment History Connections =
souceonsave | 4 /'~ #Run | 2| Source + # [ |72 mport Dataset + | o st +

1 #starting of Session 3 . .

5 .2110 b Global Environment

3 b=seq(2,10,%ength.out = 10) values

4 c=c(rep("sachin",5),rep("sourav",5)) a int [1:101 12345678910

5 g b num [1:10] 2 2.89 3.78 4.67 5.56 ...

s ::;i?;i:ib?:é’(‘;fh,:) c chr [1:10] "sachin” "sachin" “sachin" "..

8 matrix2=rbind(a,b,c)
8

10 #other matrix
11 matrix3=matrix(c(1:9),nrow=3,byrow = TRUE)

i Flles Plots Packages Help Viewer =l
13 #create a dataframe O NewFolder @ Delete 4] Rename | gk More +
i‘; datal=data. frane (a=a,b=b,c=c) € Users » Dells > Deskiop > mrkanal
% | A Name size Modified
61 (Toplevel) & RScript & L.
Console  Terminal «  Jobs —o = Rhistory 08
fUsers/Dells/Desktop/mrianal/ @ Invoducton PPT.pptx 22M8
>a B wisippi 271M8
[] 102 3 45 67 8 910 A
> b=seq(2,10,Tength.out = 10) wislr 6648
>b 9] wisir #38

[1] 2.000000 2.888889 3.777778 4.666667 5.555556 6.444444 0
[7] 7.333333 8.222222 9.111111 10.000000 wlsdr 5698
> c=c(rep("sachin”,5),rep("sourav",5))

>C
[1] "sachin" "sachin" "sachin" "sachin" "sachin" "sourav" "sourav" ’/
[8] "sourav" "soura:\[v" “sourav" /

>

So the first thing that let us say I am creating 3 different variables, 3 different vectors and then |
will join them to create a matrix. So the first vector, the first 2, 3, 4 lines you just run on your
own and you will understand what these guys are doing, line number 2, line number 3 and line
number 4. The first line is [ am creating A 1 to 10, it is particularly an integer vector which starts
from 1 goes up to 10. b is a sequence which starts from 2 ends at 10 and the length output is also

10, so 2, 10, length dot out is equal to 10.

So the moment I run that 2 to 10 these values are actually broken into probably 9 equal intervals
so that you get 10 values or something like that. So 2 then 2.889 then 3.778 and so on, so that is
basically a numeric vector it is not an integer anymore. On the other hand, if you see the C, it is a
character vector where the first 5 entries of the character are Sachin, the next five entries of the
character are Saurav. So this is C, now I will join this A, B, and C to create a matrix. Now I can

join in two different ways.



(Refer Slide Time: 04:44)

i i o i o g
BOB460LkesAIRARGT
fo/rooxnacp - eNunmREERE00 W] s =

77 3

15

So let us say if [ have 1 to 10 but one matrices which looks like this, similar to another matrix the
same size and shape and another matrix which is the same shape. So I can actually bind them
like this so side by side and create something which looks like this or I can rotate them, I can
make this guy looking like this and this guy looking like this and so on. And then bind them one

above other, so I can actually create something like this.

So if each of them has 10 entries and there are 3 columns then these guys will have 3 columns
and 10 entries, on the other hand, these guys will have 10 entries, 10 rows, and 3 columns. So the
first one is actually called a column bind and the second one is called a row bind and that is what

we will be doing here in this particular hour. So I will be doing that.
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O -0ple- A Goto flerfunction
0 wisar

Csouceonsave | Q /-
#starting of Session 3
a=1:10
b=seq(2,10,Tength.out = 10)
c=c(rep("sachin",5),rep("sourav",5))
#Create a matrix
matrixl=cbind(a,b,c)
matrix2=rbind(a,b,c)

10 #other matrix

= Addins ~

=0

FRun | *% | P source v/ =

11 matrix3=matrix(c(1:9),nrow=3,byrow = TRUE)

13 #create a dataframe
14 datal=data.frame(a=a,b=b,c=c)

&1 (Toplevel) &

Console  Terminal Jobs

C:/Users/Dells/Desktop/mrkanal/
> #Create a matrix
> matrixl=chind(a,b,c)

> matrixl
a b c

[1.] ot "sachin”
[2,] "2" "2.88888888888889" "sachin"
[3,] "3" "3.77777777777778" "sachin”
[4,] "4" "4.66666666666667" "sachin”
[5,] 5" "5.55555555555556" "sachin"
[6,] "6" "6.44444444444444" "sourav”

] 3333333333333" "sourav"

(Refer Slide Time: 07:12)

RScript ¢

=0

R project: (None) *

Environment  History ~ Connections ol
# 12 mportDataset + | Lt (C v
% Global Environment =
Data

m gyxl T e O M S e
valu

a int [1:101 12345678910

b num [1:10] 2 2.89 3.78 4.67 5.56 ...

€ chr [1:10] "sachin" "sachin" "sachin" "
Files Plots Packages Help Viewer =

Q) NewFolder @ Delete 4] Rename | igf More +

()7 C > Users > Dells > Desktop » mrkanal
A Name Size. Modified
; 5
Rhistory 08 Oct 22,2019, 5:11PM

& Introduction PPT.pptx ct 22, 2019, 5:09 PM

O B wisippx 122,209,539 M
0 9wt 22,209,510 M
0 O wishe (23,2019, 1107 AM
0 ) wisar il ‘

41107 AM

B, rree————— e

Fle 0 Gofe Vew P Seon Bl Dubug Pt Tuck Hep

O - % A Goto filefunction
0 wisas matrict
Filter
“la b ¢
1)1 2 sachin
2|2 288888888988889  sachin
33 3G sachin
4 4 4.66666666666667  sachin
5|5 555585555555556  sachin
66 64444444444 souray
77 7333BBBBB souray
88 8222222222222 sourav

Showing 1 to 9 of 10 entries, 3 total columns

Console  Terminal Jobs

C:/Users/Dells/Desktop/mrkanal/

L, " £.BYBBBEEBBYYBBY” “sachin
[3,] "3" "3.77777777777778" "sachin"
[4,] "4" "4.66666666666667" "sachin”
[5,] "s" "5.55555555555556" "sachin”
[6,] "6" "6.44444444444444" "sourav"
[7,] "7" "7.33333333333333" "sourav"
[8,] "8" "8.22222222222222" “sourav"

"9.11111111111111" "sourav"

"10" "sourav"

* Addins ~

o

& project: (None) *

Environment  History ~ Connections =
# [ 2 mportDataset + | listr | &+
% Global Environment =
. Data
mag:gxl ichir  [1:10,71:3] “187%2% U35 gt S5ME,
valu
a int [1:101 12345678910
b num [1:10] 2 2.89 3.78 4.67 5.56 ...
¢ chr [1:10] "sachin" "sachin" "sachin" "..
Files Plots Packages Help Viewer ==

=0

(J» G > Users > Dells

O NewFolder | © Delete =) Rename | 4Gk More +
Desktop > mrkanal
A Name size

L.

Rhistory

Modified

) @ Introduction PPT.pptx 22,2019, 509 PM

O @ wistppt

9] wistr )

0 ] wisir 22,2019, 1107 AM
97 wisar

So the first thing that I will do is matrix 1, if you see, matrix 1 is equal to cbind, a, b, ¢ if [ run

this you will see here in the global environment under matrix of type data, so that is why it is but

there is a difference between matrix and data frame will talk about that. But it is coming as



matrix 1 which has a character matrix 1 to 10 and 1 to 3 which means the rows rise from 1 to 10,

the columns vary from 1 to 3, so there are 10 rows and 3 columns and there are some values.

Now I can just write matrix 1 here, you will see that all the values there was integer vector, there
was a numeric vector and there was a character vector. But when I join them because character
vector is superior to them and every character cannot be converted to a number but the number
can be converted to a character. So they converted everything to a character and the matrix that is
when created is a character matrix and it has been created in such a way that a, b and ¢ are 3

columns so that is called cbind, column bind.

And I can also click here or I can write capital V I E W, view within bracket matrix and that will
give me a spreadsheet-like view of the matrix. Here you will see that all the values are left-
oriented means left all the values is actually align towards the left of the cell, so all the values are

characters. (Refer Slide Time: 07:33)
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O -ia- - Adding + & project (None) +
0 wisar =[] Environment History ~Connections SE
Sourceonsave | O /'~ +fun | o Source - 2  mport Dataset » | List
1 #starting of session 3 A
2 a-1:10 B clobal nvironment
3 b=seq(2,10,7ength.out = 10) Data
4 c=c(rep("sachin",5),rep("sourav",5)) matrixl T e e e M T
5 ; values
e aatacb, ) a int (1201 12345678910
8 matrix2=rbind(a,b,cf b num [1:10] 2 2.89 3.78 4.67 5.56 ...

9 & chr [1:10] "sachin" "sachin" “"sachin" "
#other matrix

matrix3=matrix(c(1:9),nrow=3,byrow = TRUE)

Files Plots Packages Help Viewer =

13 #create a dataframe O NewFolder @ Delete | Rename | {5k More *

14 datal-data.frame(a-=a,b=b,c=c)

15 C: > Users > Dell5 > Desktop > mrkanal
16 i A Name Size Modified
&1 (TopLevel) ¢ R Script & t
Console  Terminal - Jobs =0 > Rbistory
CumDals/Deskop Al B invoduction PPT.pptx
. BEBEBEBEBEBELY " “sachin & wistppix
771777777778 “sachin® o
.66666666666667" "sachin" wlsLe
.55555555555556" "sachin” ) wisar
|44444444444444" "sourav”
9 wisdr

.33333333333333" "sourav"
.22222222222222" "sourav"
11111111111111" "sourav"

[9,] 9" "9,
[10,] ‘0" M08
> View(matrixl)
>

Wﬁ_h/

"sourav"
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0 -0yl A Goto file/functior ~ Addins ~ R project: (None) *
0 wisar mati2 7 Environment History Connections =
Filter # 12 mportDataset + | st »
‘vt *lwv v v Vs V6 7} Global Environment ~
a1 |2 3 4 5 6 bata
i) i matrixl ichi (1310, 1:3] "1 "2 "3 =g* up% *
bj 2 matrix2 che [1:3; 1:10] ™17 "2 "sachin” "2"
¢ sachin  sachin sachin sachin sachin souray values
a int [1:101 12345678910
b num [1:10] 2 2.89 3.78 4.67 5.56 ...
2 chr [1:101 "sachin" "sachin" "sachin" ". -

Fies Plots Packages Help Viewer =
Q) NewFolder @ Delete 4] Rename | gk More +
€ Users » Dells > Deskiop > mrkanal

A Name Size. Modified
Showing 1 to 3 of 3 entries, 10 total columns t.

Console  Terminal - Jobs = = Rhistory
C:/Users/Dell5/Desktop/mrkanal/ & Invoduction PPT.pptx
.bbbbbbbOLELL/ ™ “sachin T & wistppix
.55555555555556" "sachin" 0
.44444444444444" "sourav” wisle
.33333333333333" "sourav” 0 wis3r
.22222222222222" "sourav" e
J11111111111111" "sourav” Wish

)

10,1 " "sourav"

> View(matrixl)

> matrix2=rbind(a,b,c)

> View(matrix2) \

i . \

= ¥ '

_: W S 1

Similarly, I can do a matrix 2, where I have the only thing that I changed in line number 8 is
instead of cbind I have written rbind so that is row bind it binds by rows. So if I click on that and
if I want to see matrix 2 the same thing but now things are in a linear form so if the first one is 'a',
first row is 'a', second row is 'b' and third row is 'c' and something like that, so it is nothing but a
transpose, so you can also do a transpose in the matrix and you can say that okay. (Refer Slide

Time: 08:09)
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(AR VR 2 A Go to fle/function - Addins
0 wisar =5
JsourceonSave - & /- Srun | 0% B source + =

1 #starting of session 3
2 a=1:10
3 b=seq(2,10,length.out = 10)
4 c=c(rep("sachin",5),rep("sourav",5))
5
6 #Create a matrix
7 matrixl=cbind(a,b,c)
8 matrix2=rbind(a,b,c)

10 pother matrix
11 matrix3=matrix(c(1:9),nrow=3,byrow = TRUE)

13 #create a dataframe
14 datal-data.frame(a-a,b=b,c=c)

101 | (Toplevel) ¢

Console ~ Terminal - Jobs
C:/Users/Dell5/Desktop/mrkanal/
> t(matrix2)

ks I sachin”
"2.8851,8888888889" "sachin"
76 7777777777778 "sachin”
4" "4,66666666666667" "sachin”
5" "5, 55555555555556" "sachin"

i " "sourav”
sourav”
" "sourav"
sourav”

So if I do let us say transpose of T is the function transpose of matrix 2 and press an enter |
actually get something like a matrix on its doing a transpose. So whatever is the in the rows I can
get in the column and so on. So that is one way of creating a matrix when you create the matrix

from 2 or 3 different vectors. Sometimes we populate a matrix also so we say, sometimes we say

that a matrix will look like this.

(Refer Slide Time: 08:46)
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&) project: (None)

Environment  History ~ Connections i)
2 & | “# Import Dataset ~ [ List *
o % Global nvironment ~ )
Data
natrixl ehr [1:10, 1:3] "1 "2" "3t "4" 5T "
matrix2 chrii[1:3;11:10] "1 220 "sachint 2"
values
a int [1:101 12345678910
b num [1:10] 2 2.89 3.78 4.67 5.56 ...
3 chr [1:101 "sachin" "sachin” "sachin" ". -
Files Plots Packages Help Viewer =8

RSarpt &

=0

Q) NewFolder | @ Delete 4] Rename | gk More +
[ € > Users > Dels > Desktop > mikanal

A Name Size. Modified
t
%] Rhistory , 2019, 511PM
) @ inoduction PPT.pptx . 019,509 PM
-0 @ wistpp 019, 5:39 PM
J 9 wistr 19, 5:10 PM
0 9 wisar 019, 11:07 AM
0 9 wisar 569

10,1107 AM
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So this is my matrix and I will populate I will write a value here, write a value here, write a value
here and so on. So if I go on writing the values here manually one by one I can create a matrix
also. So sometimes that is required and will see when that is required and to do that we will use a

function called matrix.
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O .- o to file/functio ~ Addins ~ B project: (None) +
0 wisyr 7 Environment History Connections =0
souceonsae | 4 /'~ FRun | 2% Source + # | 72 mportDataset + | o list+
% :iiais‘”g afisessicid 7 Global Environment =
3 b=seq(2,10,%ength.out = 10) Data
4 c=c(rep("sachin",5),rep("sourav",5)) matrixl lchri[1:10,:1:3] “Ermanonatingt Y5t
é . matrix2 chr [1E35 A= 10] 0 Y 2 P sachin® 2™
#Create a matrix
3 4 values
7 matrixl=chind(a,b,c) .
8 matrix2=rbind(a,b,c) a int [1:101 12345678910
9 b num [1:10] 2 2.89 3.78 4.67 5.56 ...
10 #other matrix c chr [1:101 "sachin" "sachin" "sachin" ". -
E matrix3=matrix(c(1:9),nrow=3,byrow = TRUE) Fles | Pats | Packages!] et | Viewer -0
13 #create a dataframe O NewFolder @ Delete 4] Rename | igF More +
i‘; datal=data. frane(a=a, b=b,c=c) € > Users > Dells > Desktop > mikanal
16 i A Name Size Modified
101 | (Toplevel) : RScript & t.
Ccomsole e -n V) Rhistory 08 0ct 22,2019, 511 PM
fUsers/Dells/Desktop/mrianal/ & Introduction PPT pptx 122, 2019, 5:09 PM
> B wisippi 2,209,539 PM
9] wisir 2,209,510 PM
9 wisr 3, 2019, 1107 AM
97 wisar

29, 11:07 AM

So here if I go in line number 11 you will see matrix 3 is equal to, so matrix 3 is the name of the
matrix which I am giving is equal to the matrix function, the first syntax of this function is what
are the values? So the values are C 1 colonn,so1t09,1,2,3,4,5,6,7, 8,9 these 9 values will
be is given which will be used to populate the matrix and how many rows will the matrix have? I
have written n row is equal to 3. The moment I write that if there are 9 values and the number of

rows is equal to 3 then how many columns do you want? 3 obviously, 9 / 3, so there will be 3

rows and 3 columns.

(Refer Slide Time: 09:57)
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0 . ® & A Gotofile/function + Addins * &) project: (None) *
0 wisar =[] Environment History ~Connections ==
Jsourceonsave | 4 /- Hrun | 0% Bsowee » 2 [ | importDataset + | & List -
1 #starting of Session 3 . &
5 i % Global Environment
3 b=seq(2,10,length.out = 10) Data
4 c=c(rep("sachin”,5),rep("sourav",5)) matrixl ichir [1:10, 1:3] "1 "2" "3 EA¥ WSE
5 i 1 matrix2 ichrl [1:35 1:10] M1% 20 Msachin®™ "2l &
i fcreste a At natrix3 int (133, 1:3] 147258369
7 matrixl=cbind(a,b,c) W]
8 matrix2=rbind(a,b,c) st 5
9 a int [1:101 12345678910
10 #other matrix b num 1:101 2 2.89 3.78 4.67 5.56 ..
E matrix3=matrix(c(1:9),nrow=3,byrow = TRUE) Fes | Pots | Packages!] etp | Viewer -0
13 #Create a dataframe Q) NewFolder | @ Delete 4] Rename | Gk More +
}é datal-data. frane (a-a, b-b,c=c) 5 € Users > Dells > Desktop > mrkanal
16 i A Name size Modified
131 | (Toplevel) * R Script + t
oo e =0 O & sy 08 22,2019, 511 PM
C:/Users/Dells/Desktop/mrkanal/ @ introduction PPT pptx 22 2019, 509 PM
> #other matrix & wistppix 2 2019, 539 PM
> m;tr1x3=mgtr1x(c(l:9),nrow:},byrow = TRUE) ) wislr 664 2019,5:10PM
> View(matrix3)
> 0 9 wissr 383 2019, 1107 AM
9 wisr 569 19,1107 AM

Now I can write these things when I populate it, I can populate it in 2 different ways if it is a 3 by
3 matrix [ can write 1, 2, 3,4,5,6,7,8,9 or [ can write 1, 2, 3,4, 5,6, 7, 8, 9. The first one is I
am populating by row, so row-wise first row, then the second row, then third row and here it is
column-wise first column then the second column then the third column. So I can populate it

either row-wise or column-wise and that can be given by just writing 'byrow' is equal to true or



false. If it is byrow is equal to true then it will populate it row-wise and if it is false it is by
default it is false. If I do not write anything it will treat it as false, so row-wise population will

happen.

But if I write byrow is equal to true then row sorry if I do not write anything column-wise will
happen and if I write byrow is equal to true then row-wise will happen. So if I see matrix 3 you
will see that 1, 2, 3, 4, 5, 6, 7, 8, 9 it is coming row-wise. So that is another type of matrix
formulation, 3 types of matrix formulations I have shown you, cbind, rbind and matrix as a

function.
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C:/Users/Dells/Desktop/mrkanal/

> #other matrix 0 B wisippi 2,209,539 PM
> matrix3=matrix(c(1:9),nrow=3,byrow = TRUE) 3 & wistr 22019, 510 PM
> View(matrix3)

> #Create a dataframe D © wisir 3,2019, 1107 AM
> datal=data.frame(gh=a,ij=b,k1=c) &) wisar o

> view(datal)

Now I will actually try to show you how to create a data frame, it is different. In a data frame, we
write data 1, the name of the data is equal to the data dot frame and then I am in this particular

case I am putting these 3 columns separately, [ will not put it actually row-wise I want to put it in



column-wise. So I am writing a is equal to a, b is equal to b and ¢ is equal to c, so these a, b, ¢
the first a, b, ¢ the left-hand side of this small things are the names that you want to put in the

data set and these a, b, ¢ are the vectors.

So you can also write instead of a, b, ¢ you can write okay let us say gh, ij, and kl , so gh is the
column name , ij becomes the second column name and kl becomes the third column name. So if
I now want to see data, gh is the first column name and the entry of the first column name means
whatever was there in the a vector. Similarly ij is the second column name and the entry of these

values is whatever was there in the b vector and similarly, kl is the third column name.

So I am getting 3 columns with these column names and corresponding entries. So this is the
data frame. You will see here the weight is written is also different. In case of matrix it is 1 to, 1
colon 10, 1 colon 3. On the other hand in the case of data set it is saying 10 observations of 3
variables. So the formulation is also different. But I will say what is the difference there. Now we

will try to do a little bit of sub-setting of the data set. (Refer Slide Time: 13:05)
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If you remember in case of a vector we told that if this is my vector which is x, y, z and this is
the entry which is the nth cell I will write X, y, z, n and if you want to know more cells nl and n2
you will write xyz , so that should be the third bracket, third bracket C n1, n2 so his is what you
generally write when there is a vector and that the same thing the same idea is something that

will write it here in case of a matrix also.
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So let us say if this is my matrix, sorry if this is my matrix and I want to know which cell
whatever is there in this particular cell, so this is actually second row and third column, and if the

matrix name is xyz | have to write xyz, and then this is my address, and in the address, there



have to be two entries something has to be written before the comma, and something has to be
written after the comma. So before the comma part is the row number, in this case, it is 2, and

after the comma part is the column number in this particular case, it is 3.

So 2, 3 that gives me this cell, so if I want more cells, let us say I want this cell and this cell both
of this cell. So then I am actually asking you second row and second and third column, so in the
columns space, I have to give two entries instead of 1. So what I will do here, instead of 1 entry,
I will write here in this part 2 entries. I will write C 2, 3 two entries. Now if somebody asks okay,

not only these 2 rows, 2 columns, I also want these values.

So this is my subset, this part is my subset. So if that has been asked to me then I am not even,
you are not asking me 2 columns you are also asking me 2 rows. So here also I have to give 2

entries (Refer Slide Time: 15:11)
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So I will instead of writing this, I will write C(2, 3). So something was written before the comma
and something written after the comma will give me the subset of a particular column and that is

how particular matrix and that is how you actually subset a matrix.
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So we will do the same thing here in this particular case, so if I go here in line number okay I
have to write it, so that is a matrix 1 and then I write 2 comma, so there are 3 variables so 2, 3

and if I run this much it will give me Sachin because second row third column is Sachin. If I



want a little bit more, if I write matrix1 and then 2, C 2, 3 that means see I have written 2, 3 after
comma and before comma there is only 2 that means second row and second and third column if

I run this it is giving me B and Sachin.

So second row whatever is there and second and third column. Similarly, if I write matrix c, let
us say 2 to 4 comma C 2, 3 now check carefully. After comma 2, 3 that means second and third
column, before comma 2 to 4 that means second, third and fourth row, if I run this okay sorry so
there is a so it is a matrix 1 not matrix, so this is how error comes, this is a good thing that the
error come, so the red error it will be written, so it is matrix 1, the wrong thing was there was

nothing call matrix, there was a matrix 1 here.

So if I run this, you will get B second row third row, fourth row and second column, third
column that is how you subset. Sometimes you may want to have all the rows, second column,
and third column all the rows. So to do that, to do that, all the rows you write nothing before the
column. So nothing before the column means all the rows, so I have written a comma here,
nothing before the comma and after comma 2 and 3 that means second and third column but

nothing before the comma means all the rows.

So the second and third column whole second and third column gets printed. Similarly, if I only
want second and second to fourth row but all the columns, if I want second to the fourth row but
all the columns, I will write nothing after the comma. So if I run this nothing after comma,
second to the fourth row, all the rows are getting printed. Another interesting thing is, let us say I
want to print all rows, other than second to the fourth row, all I have to write is minus, minus 2 to

4.



So it is a very interesting thing, so what it does, it does not print second to the fourth row, it
prints all other rows because before comma I have written minus C 2 to 4 and after comma 2 to
3. So it is actually printing all of them. So I would suggest that I am going a little bit fast it is
very good if you pause at it each point and run each line and see what is happening for you guys
also. So that will help you to understand it properly. Now all of these things that I have done here

on the matrix can be done for a data set as well. I can create a subset of a data set by this as well.
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So I can just write the same thing I will just show one, I will write data 1 and then whatever I

wrote here, I will copy and paste it here, everything that I did here can be done here as well.



So again, I am getting second to the fourth row and second and third column in my data set. So |
can subset it like this way. I can subset it also; sometimes, I can subset matrix and dataset also by
putting a little bit of let us say conditions. For example, let us say I told you that I want such
rows to be printed where the first row that means the first column that is gh is between 6 to 10,
you listen to it carefully. So I want all such rows, the whole rows to be printed where the value of

gh the first column in my data 1 is between 6 to 10.

So what do I have to do? I have to first find out where the value of GH is between 6 to 10, use

that as my row numbers, and column numbers have to be everything.
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So for my gh is between 6 to 10, so this is data dollar, data 1 dollar gh that is how you call up at
this is only applicable for data frame not applicable for matrix. You cannot call a matrix’s
column with the name of the column. You can only call a matrix’s column using the location of

the column.

But that means you can write okay, you can write in this one, you can write if this is your X y z, X
y z comma 3 that means the third column of xyz but even if the xyz column has some name in
case of matrix you cannot call it like this whether this is applicable for both data frame and
matrix, but for dataframe, you can also write xyz that is a data frame name dollar some column
name let us say abc, abc is one column name, so this is the data set name and this is the column

name.

So I do not know the location of the column, but I know this column is there I can call it in this
name. So that thing is not applicable here. So here I am writing data 1 dollar gh, data dollar gh

looks like this. Data 1 dollar gh is higher than 6, and data 1 dollar gh is lower than 10. So a



greater than 6 and a smaller than 10 we did it in last class that gives me certain false, certain true.

So there are 3 values that are coming true, and [ want to use this as my row number.

So if I write carefully value c, if I write data 1 and how will I want to subset? I want all the
columns; I want to print the whole row, so I want all the 3 columns, so nothing after comma,
what is before comma? I want only such rows where the value of gh is between 6 and 10, what
will T do? I will just copy this and paste it here. So the false and trues come up wherever the

value is true it will get printed.

Now, if I just run it, you will see that 3 rows get printed where the GH value is between 6 and 10
that means 7, 8 and 9 so these 3 values are getting printed. So that is how we can do conditional

subsetting as well; there are other things we will learn at a later point of time.
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We can also write plot dataframes, so for example the easy one is there is a plot data 1 dollar gh.
If I just run this one, see I am showing you another use of some of the tabs here. So if I use a
particular data 1 dollar gh you will see that this part, oh sorry, so this part you will see I can
actually zoom it up outside. So here this curve has been zoomed up and I am showing it here
right now. So here you will see that 1 to 10 it is a linear curve, no so it has been printed, dotted
lines have been printed, and you can plot something else also, you can plot the line curve also,
you all the thing that you have to do is plot data dollar GH probably type is equal to 1, and if I run

this so you will get a line curve, there are certain warning messages.

Warning messages is something if it is not something which you cannot understand; you have to
think a little bit about whether it has some meaning or it is relevant; otherwise, you can ignore it

as well. So I get a line curve, there is a very basic line curve that I am getting.
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> plot(datal$gh,datal$ij)
>

data1$ij
6
1

Sometimes we also want to get a scatter plot, so we will write plot let us say data dollar gh, data
1 dollar gh comma data 1 dollar ij and here I get a scatter plot, I get gh as x, ij as y and this is the

scatter plot of that particular thing, and I can put it line plot as well.

So these are there are various types of plots that can be plotted, all I am trying to say is that some
basic plots you should know how to plot. So, for example, the bar chart is something that you
should know, you should go and search how to do it, it should be done in introduction to
business analytic kind of courses, how to plot bar chart, how to plot a box plot, how to plot a Pi

chart these are some of the basic things that you can learn, and I will not go into that.

The next part I will just show you how to save a data and how to read a data, till now we have
created a data on our own but sometimes we have to save our subset of the data that we have
created, and sometimes we have to read our data set from somewhere it is saved. So this is
something that we will show you. First, I will save a data whatever dataset, this datal , I will

save it and then I will read it. So again, good practice is that you put a working directory.
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> setwd("c:/users/Del15/Desktop/mrkanal”)
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> #Read a dataframe
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>

data1$ij

2 4 6 8

Sometimes we also want to get a scatter plot, so we will write plot, So you go to the session, set

working directory, and you can choose any directory, directory means basically a folder in your



system. So you can actually choose any folder in your system by clicking on that, I personally try
to keep my codes and the data set in the same place. The code, this is my personal opinion, you

can choose any other directory as well.

But I generally put my code and the data file in the same place, so chose working directory to
source file location, if you click that remember before clicking that everything has to be closed
here, only this particular file has to be open and this has to be saved. After that, you go to
sessions, set the working directory, to the source file location, wherever is the source location
that means whatever W1S3 dot r is saved, the corresponding location is coming, and that is your

working directory.

The working directory is a folder what the data sets and etc. can be stored, from where it can be
read directly, it is placed where all your work is going on. After setting up the working directory,
what we write is the, to write a data set, we have to write dot CSV, write dot CSV data 1 comma
let us say data 1 dot CSV and row names is equal to false because we do not have any row
names. So carefully see what did I write, the first syntax is the write dot CSV is the function
name, the first syntax is the data set name that is there here data 1, the second syntax is whatever

name you want to save it with data 1 dot CSV or whatever name you want to give that dot CSV.

And then row dot names are equal to false means I do not have any row names. I only have
column names. So row dot names are equal to false I run this one. You will see in the folder
there is a data 1 dot CSV here, I automatically saved, it was not there before, it got saved, it just
got saved now. Now, if [ want to read it back once more what I will do, I will first remove data 1
rm data 1, rm data 1 will remove data 1 from my memory, form my global environment, see

there is no data 1 right now here.



I want to read it back, I write data 1 is equal to read dot CSV and then within quotes data 1 dot
CSV, so this data 1 dot CSV is the name in which the CSV file is lying in your working folder,
and this data 1 is the name you can give any other name is the name in which you want to store it
in your memory, in your global environment. So this is if I run this one, it will read it from the

same, remember before doing write or read whatever you have set working directory properly.

It should be that directory where the data file is lying, so data 1 is equal to read dot CSV data 1
dot CSV, and the moment I run this, this particular file is again read. So in this particular video, I
have shown you how to create a matrix, how to create a data set, how to subset a matrix based on
location, how to subset a data set based on location and based on conditions, how to read, how to
write, how to create certain basic plots. Thank you I will actually continue with a little bit of data

manipulation in the next video, thank you for being with me.



