Marketing Analytics
Professor Swagato Chatterjee
Vinod Gupta School of Management
Indian Institute of Technology, Kharagpur
Lecture 02
Introduction to R Programming (Contd.)

Hello, everybody, welcome to session 2 of marketing analytics this is Dr. Swagato Chatterjee

from VGSOM IIT Kharagpur will be taking your class.
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In the last session we have done till this part where we have just started with these two lines

and in this particular class we will go ahead from here. So sequence is the function that we
have used “seq” and I have shown you that if you know the function name, you can run this
help line, help of sequence you can run this line and in here you will get all the overall help

of that particular function.

And if you come down there are also arguments which explains that what are the various
syntax you have to write, what that mean and if you further come down and read all of these
things and further come down you can find out examples as well. And from the examples you
get an idea that what these things are and I have run these 2 line and probably the line number

17 and that created a which is a sequence of 1, 3, 5, 7, 9 and so on till 29.

Similarly, there is another function called repeat function and the function is written as rep.
So, here if I run this function and if I just print b, as I have saved it, it actually repeats 2, 20
times, so repeat whatever you want to repeat, then comma how many times you want to
repeat. And if you want to know about the syntax, you can also write question mark. So,
instead of writing helps within bracket rep, you can also write question mark rep, it will do

the same thing in this area it will give you I would say the help of that particular function.

Now all of these thing is valid as long as you know that okay that there is a seq function
available or there is a rep function available. Now, if you do not know the function name
actually as I told in the last class there are if not millions, probably lakhs of functions that are

there inbuilt, developed by somebody and stored in a package in R, so it is not possible for



anybody to actually go ahead and know all those functions, it is absolutely impossible. But as
I again told that R is an open software so there are lots of helps available online. So the best

choice in this particular case is to go online.

(Refer Slide Time: 3:02)

o
Gor gle  nowtorepeatanumberint v Q i

o Dinges Bhews OSwpg Moo S Teos

R For Dummies.
InR

pea many tmes, b
impracical R makes fe aasie by offering you afuncion o repeating avecor
90

How to Repeat Vectors in R - dummies
i ot

How to Repeat Vectors n R - dummies
i I Gt com» pagraning 12 how o et eclos i =

Recurshel rapest vectordemenis N res e
Repeatng  epeses sequence.

dummies  sowseTopis  Bookshep  Custom Solutions Q
How to Repeat Vectors n L
Related articles: . R For Dummies
inR :
Howto Repeat Vectorsin R == ‘

Howto nstall and Load ggplo2 in R

5 . -

& © 'a

'NATIONAL NSTITUTE OF TECHNOLOGY
ROURKELA

Post Graduate
Programin

BIG DATA e g N
ENGINEERING G s e ol . oo/ \

So how will you go online? You will just open your browser and search in the browser that I
am just writing it down that how to repeat a number in R something like this, so whatever
means something like this, and then there will be lots of results coming in and some of the

results will help you.

So for example, if you just click on the first one, how to repeat Vectors in R and there is

something called R dummies and there are some other pages as well, I am not saying that this



is the only page where you can go and we will see that somebody has written. So there are

lots of helps available online.

That is what [ am trying to say that there are lots of helps available online and somebody has
written that this is how you have to write. Or this is how you have to write and that is the
result that comes so when you write, repeat 007 times 3 that 007, 007, 007 comes up. So
similarly you can get lots of other helps and those helps or something that you can use. So it
is very easy in that way in R that you can get lots of online resources available and you can

actually take help of that.
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Now, as I go ahead, I will try to see something else. So I will clean my console CRTL+L and

Value

then we will try to create a subset of a vector. That means we will try to find out a smaller
part of the vector. So if I just run ‘a’, and I told the third bracket, whenever you write
something xyz let us say xyz and then a third bracket, that third bracket actually stands for a
location within xyz. So whatever you have saved under xyz, within that, you are giving a

third bracket you are trying to actually give a location.

And now that location is nothing but an address so imagine that, so there is a multi-storey

building, it is a long multi story building and something like this I will just try to show you.
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Let us say there is a multi-storey building like this. So, this is the multi storey building and if
many people stay in this building and you want to know that who stays in this particular
floor, in this particular building, so what do you have to give that okay, I have to give the

building name and then within that probably the floor name, floor number.

So similarly here, if the building name in this case is Xyz, you write xyz and if the floor
number is 3, you write within bracket 3, so that will give whoever is present in the third floor

of xyz.
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On the other hand if you want to do let us say a further multi-story building, another multi-
story building which looked like this. Now, you want to know whoever stays in this floor,
this floor and let us say another probably this floor also, so this is the whole building. So, you

want to know this, this and this, these 3 things you want to know.

So, then you have to actually again give the building name and within that you have to give
somehow 3 values. Now if you have to give 3 values within there, you have to write if it is let
us say 2™ floor, 3" floor, 4™ and 5™ floor, you have to write xyz within that somehow you
have to write 2, 3, 5 together so you write C (2, 3, 5) something like this. So, that is where we

will do in our R also.



(Refer Slide Time: 6:53)

Fle Gt Cole Vew P Seon B Debog Pl Tuck Hep

O -0pl&- A Goto fll/function ~ Addins &) project: (None) =
0] wistr (] Environment  History Connections ==
Osourceonsave | Q /7~ AR | %% Hsowce - E @ | P mponaeset - | o st |G-
20 #Repeat vector I Global E e Q
5, s % Global nvironmen
22 ?rep values
23 a num [1:15) 135791131517 19 ...
24 #subset of a vector b num [1:20) 2222222222 ...
25 a[5]
26
27 £=c(5,7,8,9)
28 alc]
29
ig #Eondmcna'\ subsetting Fies | Plos | Packages | Help | Viewsr =0
32 afa7] ap Qs Q
33
R Replicate Elements of Vectors and Lists * ~ Find in Topic
4 alasia) el M T —
length.out takes priority and times is ignored.
211 (Top Level) 3 R Seript 3
Non-integer values of «imes will be truncated towards 2
Conscle [Tems Il en =0 computed quantity it is prudent to add a small fuzz or
C:/Users/Dell5/Desktop/mrkanal/ analogously for each.
> #subset of a vector ‘
> a[5] If + has length zero and 1ength. out is supplied an;
9 are filed in using the extraction rules, that is by an 1
>a for an atomic vector (0 for raw vectors) and HULL for
[ 1357 §111315171921232527 29 -

> Value /

An object of the same type as . A\
rep.intand rep_len return nog
fartar) \‘—
\J ‘
D use
B G Viw P Soion Bl Drbg P ook e
O -l & || A Gotofile/unction - Addins * &) project: (None) *
9 wisir (7]  Environment History Connections ==
Dsourceonsave  Q /*+ run | O Bsouce - T @ [ | 2 mportataset - | st -
gg l:ﬁ:?;,;g;m 7 lobal Environment = Q
22 7rep values
23 a nun [1:15)°1°3 5'7°9°'11 1371517 197 ...
24 #subset of a vector b num [1:20]2 222222222 ...
B as] 3 num [1:4] 5789
27 c=c(5,7,8,9)
28 alc]
29 » .
;(l) #fondmcn'ﬂ subsetting Fies.] Piots | Packages | Help | Viewsr -0
32 afa7] e ds Q
33
R: Replicate Elements of Vectors and Lists * | Find in Topic
length.out takes priority and times is ignored.
301 | (Toplevel) ¢ R Script ¢
Non-integer values of  imes will be truncated towards tinesisa
conscl B =0 computed quantity it is prudent to add a small fuzz, And
C:/Users/Dells/Desktop/mrkanal/ ahalogously for each.
> c=c(5,7,8,9) )
> alc] If : has length zero and Length. out is supplied he values
[17749.13 1517 are filled in using the extraction rules, that is by ar priate class

> ale(5,7,8,9)] 1
[1] 913 1517
> | Value

for an atomic vector (0 for raw vectors) and UL fé

An object of the same type as .

rep.int and rep_lenreturnnoa
fartor)



o "o
B B Code Viw s Souon Bud Debog Pofic Tooh Hep

O - @ Go to file/functio ~ Addins & project: (None) *

9 wistr (7]  Environment History ~Connections =0

;
suceonsave | Q /e Hrun | o Bsource - 2 Import Dataset * | List

20 #Repeat vector i .
o h:er(Z,ZD) % Global nvironment
22 7rep
23 a num [1:15] 1357911131517 19 ...
24 #subset of a vector b num [1:20] 2 22z
25 a[5] < num [1:4] 5789

27 c=c(5,7,8,9)
28 alc]

values

~ o

32 :c;ndmona\ subsetting Files Plots Packages Help Viewer =0
>

2 afa7] o
34 ala>15/a<8] R: Replicate Elements of Vectors and Lists * | Find in Topic
3 e Tlly UIIES @5 15 11ECESSaly WU GIealt @ VEGLOr Ul Uils IeIgul. 1| DUl ale giverl, .

° length.out takes priority and times is ignored.
301 | (Toplevel) R Script ¢ :

Non-integer values of = imes will be truncated towards zg

Console e =0 computed quantity it is prudent to add a small fuzz or
CifUsers/Dell5/Desktop/mrkanal/ analogously for ea

> a7

[1] FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE TRUE TRUE If has length zero and

[11] TRUE TRUE TRUE TRUE TRUE are filled in using the ext

>a for an atomic vector (0 for raw vectors) and NULL for
LS T S350 7 ) 11,13 15117519/ 21 23125127529, /|
>

I

Value

An object of the same type as . r

rep.int and rep_len retum no a
factar)

{ ) |
r
L

CllE @l
So in R also we will do the same thing. So, we write a[5], if I run this it gives me whatever is
there in the 5™ entry of ‘a’, so if you see that the 5" entry of a is is 9. So that is why a[5] is
giving 9. Similarly, if I want to give what are the 5, 7%, 8" or 9" entry of a, I can store this 5,

7, 8 and 9 in a vector called ‘c’ and then call whatever is within a by this name ‘c’.

So you give this particular Vector 5, 7, 8, 9, also a name ‘c’ and call ‘c’ within ‘a’, so if I call
that the 5™ entry is 9, which we have shown it right now and the 7™ entry is 13, the 8" entry is
15 and a 9™ entry is 17. That is getting printed. You can directly write it like this as well.
You can also write a[c( 5, 7, 8, 9)] something like this. You can directly write that as well
instead of creating a ‘c’ vector separately, and you will get the same result. So that is how

you create a subset of the vector.

Now here I am giving you the location not always I will be able to give you the location
sometimes, we try to find out that which of the guys who has let us say, profitability higher
than 10 percent, margin higher than 10 percent. So, you sometimes the sub-setting is
conditional. So, when the conditional sub-setting you have to give a condition for the sub-

setting we use certain conditional notations as well.

So for example, logical operators we call them for example let us say if I just write a>7 as
written in line number 31, if I enter here, it is giving lots of false and lots of trues, the false
are what? So ‘a’ is like this 1, 3, 5, 7, 9, 11 and I have written a >7. So these 4 guys are not
greater than 7. So that is why the first 4 entries are false. And then 9 to 29, all are greater than
7.



So the rest of the entries are true. So wherever a is higher than 7, it is giving me false,
wherever a is sorry, it is giving me true and wherever a is smaller than 7, it is giving me false,

so a greater than 7 gives me a true-false kind of output, output that gives me true and false.

(Refer Slide Time: 9:41)

E ot
o it Yow ol Tus Qptors lop

=] abocekesslQaQaqg
fo/romxsacp -feNunmaEERE00 W] s =

@)J

y
4

/ \
Ay
e S | é
SEL e ik

Now, if I use this true-false within ‘a’, so if I just write something like this, where let us say

this is my house, sorry, this is my multi story building. And I say that okay, you give me the
person who is living here, living here, living here, and not living here, not living here. So this

part is the true false part.

So this is the true false thing that I am fitting on this xyz building. So, then this is tick, so this
result comes up this is tick so, this result comes up and this is tick, so this result comes up.

So, all these 3 results come up when within xyz I give this true false function.
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This is what I will do it here. So, I will write let us say a[ a > 7], so if | run this what it gives
is a > 7 ,whoever is true in that vector whatever it was coming true corresponding values of

‘a’ is being given to me and all the values who are false it is not been given to me.

Now, I can do it for the other one also so, let us say if I ask you that how to get the same
thing, but a is smaller than 10 print ‘a’, but a is smaller than 10. So, all you have to write is
a[a<10] and all the values who are smaller than 10 is being shown to you. So, at this moment
I would probably sometimes it is my suggestion that you probably pause the video and try to
do a little bit of playing on your own let us say if you want to find out which is higher than

15, how to do that try to do it on your own.

So, next is sometimes these operators are there are more than one conditions and you have to,
we all know that we have more than one conditions we have to join them by AND operator or
OR operator or NOR operator and so on. So I will show you the easiest one and you can
search as I told that if you do not know how to find out this thing you can go to Google and
close your eyes and just search that how to do OR operator in R or how to do AND operator

in R?

And you will find out the results, but I will show you some basic ones. So for example, let us
say if I just write a > 15 or OR is like this sign which is shift and the key which is just above
enter and then a <8. Soa> 15| a <8 and if | just run this, it will give me trues and false such
that, see I have got first 4 as trues because a was like this 1, 3, 5, 7. So these are smaller than

8. That is why they are true.



Again, | got last few values are true because 19 to 28 are higher than 15. So these guys are
also true. In between so 7 to 17 they are neither 7 to 15 they are neither higher than 15 nor
smaller 9 to 15 actually, they are neither higher than 15 nor smaller than 8. So these 4 guys
are coming false. So that is why there are 4 falses. So now if I use these true false in the sub-
setting, if I just run the line which has been written in line number 34, I get all the values who

are in bit.

So all I am trying to show in this particular line is how to write OR function. Similarly, you
change it to AND function, it is just like this. So, a> 6 & a < 10 ; so, that means between 6
and 10 if I just print that, I get the value 7 and 9 because these are the only 2 values which are
between 6 and 10. So, this is how I can subset a particular vector. Now, if I can subset a

particular vector, I can change the values also.
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So now if you want to see that , so I will be using this particular building, and I am saying
that the person who was living in this particular building has changed. And in this building,
whoever was living in the 4™ floor, whatever was the name, you have to change the name to

something else and I have given you the new name whoever stays in the building.

So 1, 2, 3, 4 this is the 4™ floor or actually this is the 4™ floor, the ground floor and then 1, 2,
3, 4 this one is the 4™ floor. So in the 4™ floor I will say that okay, this name, whatever resides
there, I do not care. The name whatever nameplate is written here, you just remove that
nameplate and put a new name, the new name is let us say abcd whatever you want to put

here.

So, what you have to do, if the buildings name is xyz, you have to say xyz and there is a 4™
floor, whatever is a floor number, and this value has to be whatever was the value I do not

care This value has to be abcd something like this. So the same thing we try to do it here also.
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Fle Ein Cole Vew P Seon Bl Debog Pl Tuck Mep

Q -0yl A Goto fle/function ~ Addins * B project (None) +
0] wists 7 Environment History Connections =E
Csourceonsave = Q /° + Run | 0+ Bsouce v = 2 L) | P import Dataset + | List ~ v
o Global - C
Sl a515 121 % Global Environment Q
35 values
36 ala-6a<10] a inu [1:15]70°3 57 27/41 13715736 101, ..
37 b num [1:200 2222222222 ...
38 #change vector c num [1:4) 5789
39 a[5]=23
40
41 a[c(5,9,10)]=23
2
:i ale(5,9,10)J=¢(27,36,111) fles Plots Packages  Help  Viewer =&
45 fcharacter vector N XAIE Q

46 m=c(rep("png",5),rep("hul", 10), rep("narico",5))

47 as.numeric(m) R Replicate Elements of Vectors and Lists *  Find in Topic

Iy UNIES a5 15 1IEUESSAlY WU UIEdIE d VEULUI UL U 1E1IGUL 11 DUU dIe Yivel,

48  length.out takes priority and times is ignored.
451 (Top Level) 3 R Script 3
ook Eee -0 Non-integer values of t imes will be truncated towagds zero, If times is @

computed quantity it is prudent to add a small
analogously for each.

C:/Users/Dell5/Desktop/mrkanal/
> #Change vector

> a[5]=23 If = has length zero and Length. out is sup)
>a are filled in using the extraction rules, that is b
[ Al 30050 70230 1148 05 17°19:21.23) 2512729 for an atomic vector (0 for raw vectors) and HUL}
> alc(5,9,100]=23
>8 Value -
[1]. 4 3 5 7:23 11 131523 23 2123 252729 b9
: :[C(S.9,10)]15(27,35.111) An object of the same type as :.
M 13 5 727 unsBuda2zssan ey and pepLLen UM o8 \

b fartar)

Fle Bt Cole Viu Pt Seion Ball Dibog Pl Tuck Hep

O -l A Gotofile/unction - Addins * &) project: (None) *
0 wisr =[] Environment History Connections ==
Dsourceonsave | O/~ tun | O Bsouee - T @ [ | 2 mportataset - | st -
37 i 5 C
330 #change vector % loval Environment Q
39 a[5]=23 values
40 a nuw [1:15)°1 3 5727 11 1371536 111 ..
41 alc(5,9,1001=23 b num [1:20122222222272 .i:
42 ¢ num [1:4] 5789
43 afe(5,9,10)]=c(27,36,111)
4@

45 #character vector
46 m=k(rep("png",5),rep("hul",10),rep("marico”,5))

:g as.numeric (n) Fles Plots Packages Help Viewer =E
49 mm-as.factor (m) @@ Q
50 as.numeric(mm)

R: Replicate Elements of Vectors and Lists * Find in Topic

51 Hlaly UITlES @ 15 1IECESSlY U UIEale @ VEGIUT Ul Ul IBIgUL 1 DOUI alt give,
52 Tevels (mm) length.out takes priority and times is ignored.
463 | (Top Leve) ¢ R Script ¢
ook e -0 Nonvinteger values of  ire s will be truncated towards zero. If t s is @
computed quantity it is prudent to add a small fu; nd. And
C:/Users/Dell5/Desktop/mrkanal; analogously for each.

> rep("png",5)
[1] "png" "png" "png" "png" “png" If : hes lengih zero and 1ength. out is suppl
> are filled in using the extraction rules, that is by

for an atomic vector (0 for raw vectors) and u;

Value
An object of the same type as

rep.int and rep_len retumn n [ \

fartar)
: AR Y

i
Fie Edt Code View Plots Seson Buld Debug Profie Took Hep
-yl A Goto fle/function - Addins - B project (None)
0 wistr (]  Environment History Connections ==
Osouceonsave | Q 7+ R O BSowce v = 2 L] | P importDataset + | listr (v
7 " 1 Global Envronment =
38 #change vector e d
39 al51=23 values
40 a num (131501 357 27 11 13 15 36 111 ..
41 afc(5,9,10)]=23 b num [1:200 2222222222
a2 c num [1:4] 5789
:i alc(5,9,10)]=c(27,36,111) i che (1201 “poa” "o “pna” 5" "pra
45 #character vector
46 m=c(rep("png",S),rep("hu1",10),rep("marico”,5))
:g as.numeric(m) Fles Plots Packages Help Viewer =E
49 mm=as.factor (m) @R i Q
50 as.numeric(tm) ” v
51 R Replicate Elements of Vectors and Lists * | Find in Topic
& Al 1 ( ) Iy Uiies d@3 13 1IECesdly W Ligdie a Vel Ul uiis [E1IgUL. 1| oul aie givell,
Cvels *  length.out takes priority and t imes is ignored.
471 (Toplevel) ¢ RScript &
Non-Integer values of t imes will be truncated towa If timesis a
Comsole |/ el ote =0 computed quantity it is prudent to add a small fu: d. And
C:/Users/Dells/Desktop/mrkanal/ analogously for each.
> #character vector
> m=c(rep("png”,5),rep("hul",10), rep("marico”,5)) If z has length zero and Length. out is supplie the values
>m are filled in using the extraction rules, that is by al opriate class
[1] "png" "png"  "png"  “png"  “png"  "hul"  "hul" for an atomic vector (0 for raw vectors) and NULL|
B8] hul® hal® thal® Chult hul® hal® hul
[15] "hul" "marico” "marico” "marico” "marice” "marico” Value A g
> class(m) g
[1] "charficter” An object of the same type as
& N

rep.intand rep lenretunnoa
fartor)
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Fle Bt Code Vi Phls Soson Bud Debog Pt Toos Hop

(LR T 2 Go to file/functio * Addins K project: (None) =

9 wastr (7]  Environment History Connections =

;
souceonsave | Q- Hrun | o B source - 2 Import Dataset ~ | List

3 " 1 Global Environment *

38 #change vector

39 als]=23 Values

4 a num [1:15] 13 5727 11 13 15 36 111 .
41 afc(5,9,10))=23 b num [1:200 2222222222 ...

42 3 num [1:4] 5789

43 afc(5,9,10)]=c(27,36,112) = chr [1:20] "png" "ang" "ang" "prg" "prg

45 #character vector

46 m=c(rep("png",5),rep("hul", 10, rep("marico”,5))

47 as.numeric(m) Files Plots Packages Help Viewer =0

49 hm-=as . factor (m) &

50 as.numeric(mm)
R: Replicate Elements of Vectors and Lists * | Find in Topic

IH1ally UHIES d 15 1E0ESSaly WU LIEalE a VLT U s [E1GUL 1 DU ale giver,

52 Tevels (mm) ° length.out takes priority and tines is ignored.

491 | (Toplevel) R Script ¢ :

Non-integer values of «:me s will be truncated towg

Console  Terminal Jobs -

C:/Users/Dell5/Desktop/mrkanal) analogously for ea

> as.numeric(m)
[1] NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA If : hes length zero and

warning message:

WAs introduced by coergion

>

Value

An object of the same type as . /

Tkl ) wﬂh/
So we write, you will see that a5 is equal to 23 means whatever is the 5™ guy in the vector ‘a’
change it to 23. So, if I now see ‘a’, ‘a’ gets changed here, there automatically 23 comes up.
Similarly, if I want to change more than one value more than one places where I want to

change I will write 5, 9, 10 that means 5", 9" and 10" entry all of them changes to 23.

Now, if I write ‘a’ it will say that here 5" value is 23, the 9™ value is 23 and 10" value is 23.
Instead of 23, I can have multiple values as well different values as well. So, what I will do, I
will write 5, 9, 10 is there are 3 entries we are changing, so, 27, 36, 111 something like that
some values. So, the moment I put that and again I print a I will see that okay, the 5" entry is

27. The 9™ entry is 36 and the 10™ entry is 111.

So, this is how I can actually change the values in a particular vector as well. We have dealt
quite a lot of time with a numeric vector not all vector will be numeric. So let us say I will be
creating a character vector. So, just check line number 46 carefully. So line number 46 what
this part does, only this part? it will create repeat function, so it will create 5 pngs, png, png,
png, png, png. So if I just copy that, copy that part and paste it here and run it, it will create

something like this.

So what I am doing, I am creating 5 pngs and then I am creating 10 huls and then I am
creating 5 marico. And then this ‘c’ what this guy doing, it is joining all of them 5 pngs, then
10 hul, and then 5 marico joining all of them and creating a vector and then it is putting that
vector in a name called ‘m’, some ‘m’ name I have given. So in that name it is getting saved.
So ‘m’ is equal to this, so, if I just run ‘m’, it will be like this first 5 pngs then 10 huls and

then 5 mericos.



So, if what is the type of ‘m’? So what is the class of ‘m’? Class of ‘m’ is a character variable
it is a character variable. Now, what does that mean? If I try to forcefully change a character
variable to its numeric form, it will give me NA values, it will give me not available values
error, some form of error, so if I write as dot numeric within bracket m and run this, you will

see lots of NAs are coming.

That means there is a character vector you cannot change it to numeric it cannot be changed
to numeric. But what happens is that sometimes R actually tries to compress this character

vector is some form, which can be remembered and which will take less space.
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For example, let us say that there are lots of states people are coming in my class, let us say
people are coming from lots of different states and some people are coming from let us say
Andhra Pradesh, Andhra Pradesh, West Bengal, West Bengal, West Bengal, Haryana,
Haryana somewhat it is a huge long list is there, so this long list is there each of them is a text

and text you know take more space than numbers.

So, if there is a long list and this list of 100 students, then it takes a lot of space. Instead of
that if I create a small list that ok ap is equal tol, wb is equal to 2 and Haryana is equal to 3
and some 4, 5 code numbers and if [ write 1, 2, 3, 4 so 11 222 33 and so on, if [ just create
this particular thing as code number with hundred numbers then my problem is solved, then I

have, I can actually put the same information in less space.

Because this number column will take much less space than a character column. So, this kind

of formation will actually help us in further analysis as well in lots of places. So, this is called



a factor form. So, what we do in a factor form is try to change so, we generally try to change

it in a code word kind of a form.

(Refer Slide Time: 19.36)
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I o P Secion Bl D Pl Took i
(RN TIR= 2 A Gotofile/function ~ Addins ~ ) project: (None) »
0] wistr [  Environment History ~Connections ==
sourceonSave & /v *Run | O Source * @ |72 mport Dataset + | List » i
40 i
Global E i
41 ale(5,9,10)]=23 kil cvtonch
42 values
43 alc(5,9,10))=c(27,36,111) a intim [ 1215171 37517°27 .11 113115 1367111 ..
44 b num [1:2012222222222 ...
45 #character vector c num [1:4] 5789
46 m=c(rep("png",5),rep("hul",10),rep("marico",5)) ¢ L e
47 as r(\um'ejgig(ri) R et . okl 20 oo 9
¢ mm Factor w/ 3 Tevels "hul

49 mm=as.factor(m)
50 as.numeric(mn)

5 Files Plots Packiges Help Viewer ~o]
52 Nlevels(mm) A}
53

R: Replicate Elements of Vectors and Lists *  Find in Topic

54 Tevels(mm)[2]="nestle"
55 Tevels(mm)=c("swagato","arpita","anubhab") 3
521 | (TopLevel) + R Seript &

HTalY UHIES d 15 1EUESSAIY WU IEALE d VEGUT O U [EIGUL 1 DOUT dle yiver,
length. out takes priority and t imes is ignored

Non-integer values of times will be truncated towards zey
computed quantity it is prudent to add a small fuzz or us

Console ~ Terminal = Jobs = m]

C:/Users/Dell5/Desktop/mrkanal/ analogously for each.

> mm=as.tactor(m) 5

> mm I has length zero and Length. out is supplied and
[Lpng png png png png  hul  hul  hul  hul are filled in using the extraction rules, that is by an 2
[10] hul  hul  hul  hul  hul  hul  marico marico marico for an atomic vector (0 for raw vectors) and nULL for a
[19] marico marico

Levels: hul marico png Value s

> as.numeric(mm) //
)33t 0ok Anobjec ofthe same fypeas

> class(mm)

[1] "factor” I rep.int and rep len retum no attrib

e | factn g [

o ~ b

C Von P Soin il Doy P T

O - @ A Go to file/functio = Addins & project: (None) *
0 wisir [T Environment History ~Connections =E
sourceonsave | Q run | 5| B oure - 2 5| 2 mportDataset » | st~ | (e

2% alc(5,9,10))=23 “ 1 Global Environment *

43 alc(5,9,10)]=c(27,36,111) values

44 a num [1:15] 13 57 27 11 13 15 36 111 .

45 #character vector b num [1:20]2 222222222 ...

2? m=c(rep("png",5),rep("hu1",10),rep("marico”,5)) < num [1:4] 5789

o as.numeric (i) Y chr [1:20] "png" "png" "png" "png" "png

49 nn=as.Factor(n) mm Factor w/ 3 levels "hul","marico",..: 3.

50 as.numeric(mm)

51

Gl evels () Files Plots Packages Help Viewer =

53 INE.

54 levels(mm)[2]="nestle"
55 Tevels(mm)=c("swagato","arpita","anubhab")

R: Replicate Elements of Vectors and Lists = Fi
Hlally UGS a3 15 116CESSalY W GIEalE @ VEGUT U1 Ul 161gU1. 11 DOUI ale givel,

n Topic

o Length. out takes priority and tines is ignored.
541 | (Toplevel) R Script ¢
P -0 Non-integer values of « imes will be truncated towards Zego, If tinesisa

computed quantity it is prudent to add a small fu;
analogously for each.

CifUsers/Dells/Desktop/mrkanal/
> Tevels(mm)

[1] "hu1"  "marico" “png" i
>

If  has length zero and 1 t i . the values
are filled in using the extra i ropriate class
for an atomic vector (0 for raw vectors) and HUL:

Value

An object of the same type as .

rep.int and rep_len retum no \
fartar) v 1 \

So what we do here is, if I write mm=as.factor m, mm still looks like this, it is still the names
are coming up, but internally inherently R has stored these as code numbers. What kind of
code numbers? R knows that there are 3 levels hul, marico and png, hul is code 1, marico is
code 2 png is code 3, so in his mind it is numerical it is actually alphabetical order and it
knows that it is 33333 then 1111 10 times then 2, 5 times that is how internally in his memory
it has stored it like this.

And it is showing it to you with the corresponding values. How will I know that whether I

am saying it is correct or not? Now if I change this mm to its numeric form as dot numeric



mm, you will see that this internal code numbers are coming up. And this will have lots of
usage at a later point of time we will talk about that. But I am just asking you to understand
that class of mm is factor not character. And factor and character are 2 different things in R,

character is not something that is numeric. Factor is internally saved as numeric variable.

What are the levels? What are the groups, various groups in a factor variable? As it can be
shown using the levels function, hul, marico and png. Now the advantage is I can change this

thing.
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& Youmal
e B yew Joumal Tuos Qpturs o

o
d abloekesdaaaans
[Po roomuscod e IRRRERARA00 M swwm o

1

/Y

So if you remember here if there was let us say 11 222 333 and so on and 1 is ap, 2 is West
Bengal, 3 is let us say Haryana and so on, I can change West Bengal I can say that okay I
have written wrong name. This is not actually West Bengal these should be, let us say Odisha
and all of a sudden, all that places where West Bengal was there changes to Odisha I do not

have to change each of them individually.

So I can change the label name, the code number and corresponding value for that code

number and the whole column gets changed. So that is what we can do here as well.
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O -0 A Gotofile/function ~ Addins ~

0 wistr

Source on Save.

a[c(5,9,10)]=23

FRun | 4%

Q -
2

afc(5,9,10)]=c(27,36,111)

#character vector
m=c(rep("png",5),rep("hul",10),rep("marico",5))
as.numeric (i)

mm=as . Factor (m)
as.numeric(mm)

Tevels(mm)

levels(mm) [2]="nest]e"
Tlevels(mm)=c("swagato","arpita", "anubhab")

(Top Level) =

Console  Terminal - Jobs

C:/Users/Dell5/Desktop/mrkanal/

> Tlevels(mm)

1] "hul"  "marico" "png"
> Tevels(mm)[2]="nestle"

> m

[1] png
[10] hul

hul
hul

png hul hul

hul

png
hul

png
hul

png
hul

[19] nestle nestle
Lei/e'\s: hul Ies:'le phg
>

|
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A Gotofile/function ~ Addins ~

9 wistr
Source on Save *Run | O%

a[c(5,9,10)]=23

Nz
41

alc(5,9,10)]=c(27,36,111)

#character vector
m=c(rep("png",5),rep("hul",10),rep("marico",5))
as.numeric(m)

mn=as . factor (m)
as.numeric(mm)

Tevels (mm)

Tevels(mm) [2]="nest]e"
Tevels(mm)=c("swagato","arpita","anubhab")

(Top Level) ¢

Console  Terminal Jobs

C:/Users/Dells/Desktop/mrkanal/
> levels(mm)=c("swagato", "arpita”, "anubhab")

> mm

[1] anubhab anubhab anubhab anubhab anubhab swagato swagato
[8] swagato swagato swagato swagato swagato swagato swagato
[15] swagato arpita arpita arpita arpita arpita

Levels: swagato arpita anubhab

hul

=D

# source ~

RScript 2

=0

nestle nestle nestle

=F

+ Source *

RScript &

EE

& project: (None) *

=0
s lste |

Environment  History  Connections
2 | | 57 mport Dataset *

% Global Environment ~

values
a inum - [1::151547°3 57 7727:90 13015 3671177
b mum [1:201 2222222222 ...
< nun [1:4] 5789
n chr [1:20] "png" "png" "png" "png" "png
mm Factor w/ 3 levels "hul", "nestle",..: 3.

Files Plots Packages Help Viewer

&

=0

R: Replicate Elements of Vectors and Lists * Find in Topic

11y UHIES d 15 (1EUESSAlY WU UIEALE d VELUT O Ui [E1GUL 1 DOUT dle giver,
length. out takes priority and t imes is ignored

computed quantity it is prudent to add a small fu;
analogously for each.

Iz has length zero and 1
are filled in using the extraction rules, that is by,
for an atomic vector (0 for raw vectors) and 1u;

Value

An object of the same type as :.

rep.int and rep_len retum p
fartar) \

& project: (None) =

Environment  History  Connections =0

ust~ | &~

2 & | " Import Dataset ~ .Y'

% Global Environment -

values
a num [1:15] 135727 1113 15 36 111 .
b num [1:2012222222222 ...
< num [1:4] 5789
m chr [1:20] "png" " P
mm Factor w/ 3 levels "swagato","arpita",.

Flles Plots Packages Help Viewer

@i

=0

R: Replicate Elements of Vectors and Lists = | Find in Topic
THTally UHHIES a3 15 116CESSalY W GIEals @ VEGUT U1 Ul 181Ul 11 D0UI ale giverl,

Length. out takes priority and times is ignored.

Non-integer values of = i will be truncated toward;
computed quantity it is prudent to add a small fu;
analogously for each.

If z has length zero and 1. .out is supplie
are filled in using the extraction rules, that is by
for an atomic vector (0 for raw vectors) and NULL

Value

An object of the same type as .

rep.int and rep_len returm no
fartor)

So we can just say that levels of mm, what is levels of mm? These values, what is the second
entry of that, second entry of levels of mm is marico this value, so whatever is the second
entry of levels of mm, change it to Nestle. So if I change it to Nestle what happens, mm
becomes like this, see, all of a sudden the second entry was marico that will be changed to
Nestle. And wherever merico was coming up, Nestle has coming up now. So I just changed

the level name, the underlying coding is still the same threes and then ones and then twos.

If T can change one level, I can change multiple levels as well. So I can change the whole
thing as well. I can change set levels of mm instead of it is hul, marico, Nestle, blah, blah,

blah, it will be Swagato, Arpita and Anubhav. So if I click it, and now I enter mm, see the 5



Anubhab and then 10 Swagato and then 5 Arpita comes up so it will change it like anything.

So that is what I wanted to just show that you can change it like anything.

So, this is how you can deal with a factor variable. Now, if we can do little bit more on this
thing. So, we have shown you till now the repeat function, we have shown you the sequence
function and I will show you a few more things on Vector. So, let us say that I want to find
out that how I will find out if very basic statistical analysis on the numerical variables that I

have till now. So, for example, I have let us say ‘a’ and ‘a’ looks like this 1, 3, 5, 7, 27.

So, there are certain inbuilt functions available also, which can be used on this particular
vectors or variables which can help you to find out something basic statistical analysis. For
example, I want to find out the mean the basic statistical analysis of a vector is called let us
say means, standard deviation if you know, so mean, mean is the average, the arithmetic

average of a numerical vector.

(Refer Slide Time: 24:16)
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(LR R 21 ~ Addins ~ & project: (None) »
0] wisir [  Environment History ~Connections ==
sourceonsave | O /v SRun | | Hsource * o  Import Dataset + | & List «

3% afe(3, 9, 100123 " 1 Global Envronment
43 alc(5,9,10)]=c(27,36,111) values
44 a num [1:16] 13 57 27 11 13 15 36 111 .
45 #character vector b mum [1:200 2222222222 ..
46 m=c(rep("png",5),rep("hu1",10),rep("marico”,5)) G num [1:4] 5789
2; as.numeric(m) " chr [1:20] "png" "png" "png" "png" "png
49 nn=as.factor(n) mm Factor w/ 3 levels "swagato","arpita”,.
50 as.numeric(mm)
g% Tevels (o) Files Plots Packages Help Viewer =0
53 o
54 levels(mm)[2]="nestle" = Py
55 levels(mm)=c("swagato","arpita","anubhab") ReAnthmetic Mean = (_Find in Topi
56 mean(x, trim = 0, na.rm = FALSE, ...

561 (Top Level) 3 R Script

Arguments

Console  Terminal - Jobs =0

C:/Users/Dells/Desktop/mrkanal/ An R object. Currently there are methods for numeric/logical vectors
(e S e e 5 A M e ) and date, date-time and time interval objects. Cornplex vectors are

> mean(a) allowed for trin = 0, only.

[1]_2? SNA) trim  the fraction (0 to 0.5) of observations to be trimmed from each end

; :‘t a of x before the mean is computed. Values of trim outside that range
[ 1 3 5 72711 13 15 36111 21 23 25 27 29 are taken as the nearest endpoint.

[16] na na.mm 8 logical value indicating whether ] values should be stripped

> mean(a) before the computation proceeds.

[1] NA

> 7mean

further arguments passed to or from other methods.
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Fle B Code Viow Pids Souon Buld Debog Pofic Tooh Hep

[+ Go to file/functio ~ Addins & project: (None) =
0 wislr =[] Environment History ~Connections =0
Sourceonsave | O/~ +run | o H Source - 2  mport Dataset ~ | List =

2% afe(5,9,10)]=23 * 1 clobal Environment -

43 afc(5,9,10))=c(27,36,111) Values

44 a num [1:16] 1357 27 1113 15 36 111 .

45 #character vector b num [1:2012222222222 ...

46 m=c(rep("png",5),rep("hu1",10),rep("marico”,5)) c num [1:4] 5789

2; as.nuneric(m) " chr [1:20] "png" "png" "png" "png" "png

mm Factor w/ 3 levels "swagato","arpita”,.

49 mm=as.factor(m)
50 as.numeric(mm)

ol Tevels () Files Plots Packages Help Viewer ==
53 &

54 levels(mm)[2]="nestle"

55 Tlevels(mm)=c("swagato”,"arpita”,"anubhab") R Arithmetic Mezn *
56 mean(x, trim = 0, na.rm = FALSE, )
561 | (Toplevel) R Script ¢
Arguments
Console  Terminal - Jobs —5
Jsers/Dell5/Desktop/mrkanal An R object. Currently there are methoj jogical vectors
Lib] NA 5 and date, date-time and time interval vectors are
> mean(a) allowed for trin = 0, only.
[11 s trim  the fraction (0 to 0.5) of observations to
; '.“r:::r(\a na. rm=TRUE) of 2 before the mean is computed. Valug
o] 2.6 2 are taken as the nearest endpoint,
> sd(a) a.rm  alogical value indicating whether>~
[1] NA before the computation proc
> sd(a,na.rm=TRUE) r \
[1] 26.39751 if ... further arguments passed ' d \
> _d = \
RIS N\ \

So, you write mean of ‘a’, that will give you the basic arithmetical average, but often times in
a particular vector, there will be missing value. So, you will see that in the data set when we
create there are missing values available also. So, let us say that I actually add a missing
value in my ‘a’, I say a=(c,a, NA) that means whatever ‘a’ values were there, at the end of
that NA one missing value, that means not available value will get added. So now if I press a,
see wherever a values were there addition of that at the end, there is one single not available

value.

So, if there is one single not available value, how the problem comes is if [ write mean of a, it
will give me NA, so for that particular one single value it is creating a problem, it is a very
common mistake that we generally do. It is a very common mistake that when we deal with a
vector, we write mean(a) and it does not come. So, if it does not convert, will you do again

you can either go to Google or you can search mean.

So, if I just search help of mean it will say that, so there is something called na.rm=false that
means this is default. By default it is saying that na.rm is equal to false means na.rm stands
for whether I want to remove any illogical value indicating whether NA value should be
stripped before the competition process. So, should I remove the NA values before the

competition process? And the answer is yes.

In this particular case, yes, default is no, default is false, but in this particular case I want to
do that. So, I will write na.rm=true and if I press an enter I will get the mean value. Similarly,
I can do it the similar thing for standard deviation as well, I can find out the standard

deviation of this particular value as well. So, what will I do? I will do sd, sd stands for



standard deviation, sd of a and sd of a is still given me na. I can still do na.rm=true and I will
get certain amount of some standard deviation. Similarly, there are other functions which is
called median, median is the middle value of any variable when it is ordered in either
ascending order or descending order you can find medians you can find on quantiles, 1%

quantiles, 3™ quantiles, 2™ quantiles.

And you can also find out probably the percentile values. So some of these particular things
you should learn on your own, I would strongly suggest that is something that we will not
cover separately, [ will strongly suggest you go to Google and search for them and search for
the particular function which helps in doing this. Median is easy, mean is easy, sometimes

percentile is also something that you can do.

And that 1s all for vector. In the next session, we will talk about matrix and data frame and we
will do a little bit of manipulation also. So, thank you for this particular session. Thank you

for attending this particular session I will see you in the next session.



