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You may recall that we had a discussion on different types of graphics in the last lecture, and
we had concluded our lecture whether discussion on pie diagrams.

So in this lecture I’'m going to address two topics, two more types of graphics one is 3
dimensional pie diagram and another is histogram. This pie diagram and 3 dimensional pie

diagram they are more or less similar, the only difference is in their look, the construction, the

structure and the interpretation, they are the same as in the case of pie diagram.

So let us start our discussion first with the 3 dimensional pie diagram as in case of pie diagram

there are different slices, and those slices represent the absolute or the relative frequencies.



(Refer Slide Time: 01:29)

3 Dimensional Pie diagram
3 Dimensional (3D) Pie charts visualize the absolute and relative

frequencies.

A 3D pie chart is a circular slab partitioned into segments where

each of the segments represents a category.
The size of each segment depends upon the relative frequency.

The size of each segment is determined by the angle

(relative frequency X 360°).

Similarly in case of 3 dimensional pie charts or 3 dimensional pie diagram they also represent
the absolute and relative frequencies. The difference between a pie diagram and a 3 dimensional
pie diagram is that in case of pie diagram there is a slice, but in a 3 dimensional pie diagram
there is a circular slab and this slab is partitioned into different segments or slices, and every
segment or every slice represents a category of the frequency distribution and the size of each
segment this depends on the relative frequency, and this is the same case as it happens in the
case of pie diagram also.

And here also the size of each segment is determined by the angle, and the angle is determined
by the same formula as in the case of pie diagram that is relative frequency into 360 degree, so
a pie diagram is a circular diagram which is partitioned into different segments and the size of
the segment is determined by the angle.

Similarly the 3 dimensional pie diagram this is a sort of circle having a third dimension as its
height,
(Refer Slide Time: 03:00)



3 Dimensional Pie diagram
3 Dimensional (3D) Pie charts visualize the absolute and relative
frequencies.

A 3D pie chart is a circular slab partitioned into segments where

each of the segments represents a @

The size of each segment depends upon the relative frequency.

The size of each segment is determined by the angle
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and same way as in the case of pie diagram we create the slices and the size of the slice is again
determined by the angle.
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3 Dimensional Pie diagram
3 Dimensional (3D) Pie charts visualize the -hsnlutg_ and relative
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3 dimensional Pie diagram
Usage
pie3d(x, labels = names(x), ..)

Need the plotrix library. So we need to install the package

using the commands.

install . packages ("plotrix")

library (plotrix)

So we again now try to first understand how to create a 3 dimensional pie diagram in R
software, so in order to construct the 3 dimensional pie diagram we have a command here,
pie3d, pie that is small letters and 3 number and d, and then here is the data vector, exactly as in
the case of pie diagram.

And then there are certain parameters which are given for different types of options like as
labels and another things, the difference between pie diagram and 3 dimensional pie diagram is
that construction of pie diagram is the part of the based package of R that is inbuilt in the base
package, but in order to construct the 3 dimensional pie diagram we need to install a package or
a library, so in order to do it we need here a library plotrix, PLOTRIX,
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3 dimensional Pie diagram

¥ =y
¥

Usage L e

pi-Bd{;:, labels = names(x), ..)

Need the plntri:; library. So we need to install the package

using the commands.

install .packages ("plotrix")

library (plotrix)



so first we need to install this library using the command install.packages and inside the
arguments, inside double quotes we have to write plotrix, PLOTRIX, and once I do it then I
have to use the command library plotrix.

In case if you execute these two commands on the R console you can get the library plotrix on
your computer and if you try to see I have installed this package on my computer and this is the
screenshot and so on,

(Refer Slide Time: 05:18)

3 dimensional Pie diagram

. —
> install .pachages (“"plotrix™)

Installing pachage into “C: fUsers/Shalabh,/Documents /R/win-1libr$
{as "lib" is unspecifisd)

=== Please select a CRAN mirror for use in this session =-=--
trying URL "https://cran.usthb. dz/bin/windows/contrib/3.4/plot$
Content type ‘application/zip®' length 700282 bytes (683 KB)
downloaded 683 KB

package ‘plotrix’ successfully unpacked and MDS sums checked

The downloaded binary packages are in
C:\Users\Shalabh'\AppData\Local\Teap \RtmpY¥ IWe 71\ download

> library (plotri=x)

Warning e s.scge :

package ‘"plotrix’ was built under R version 3.4.4 .

—
| 3 dimensional Pie diagram

Example :

. Code of qualification of 10 persons by using, say 1 for graduate (G)
and 2 for non-graduate (N).

;: G' Hl Gl Hl Gl Gr G H, G, G
' 1, 2,1, 2,1 2

i

|}qu‘li -:tlj 2; 11 2; 1- 1] 1! 2] 1.! 1}

> gquali
[1] 1 2 1 2 1 11211
i —
> guali = oc(1, 2, L, X, L, L, 1, 2 1L, 1)

> guali
ii] 1 ¥ 1 2 1 1 1 2 1 1

I

now [ will try to take some examples to show you how to create the 3 dimensional pie diagram,
so once again I’'m continuing with the same example that I consider in the case of pie diagram



that I have a data on 10 persons and we have recorded their educational qualification in 2
categories graduate and non-graduate and this data has been indicated by 1 for graduate and 2
for non-graduate and we have this data vector and we have stored the data in a variable name
quali, and so now we have here this data vector quali consisting of two numbers 1 and 2 and
we would like to create a 3 dimensional pie diagram for this data.

(Refer Slide Time: 06:12)

3 dimensional Pie diagram
Example :

> guall = ¢(1, 2, 1, 2, 1, 1, 1, 2, 1, 1)

> pie3D(table (guali))

o«

So obviously as we have discussed earlier that whenever you want to create pie diagram or say
3 dimensional pie diagram you need to input that data in the form of frequencies, so what I’ll
try to do? First I would try to create the frequency table using the data quali, using the
command table quali and you can see here I already had done it in the last lecture, so I'm
simply reproducing here a screenshot, and after this you simply have to use the command
pie3D, remember one thing D here is in capital letter, and then you have to use the data that is
obtained by table quali.

And once you do so you will get here an outcome like this one, so you can see here this is your
3 dimensional pie diagram,
(Refer Slide Time: 07:13)



3 dimensional Pie diagram
Example :

> qguali = (X, 2, 1, 2, 1, 1, 1, 2, 1, 1)

= el s - i1 F 1 F 1 1 1 - ) 1 : | r
> pable (guali) i
qualy

i2

T 3

> pie3D (table (gquali))

the third dimension has been added by this height here, and in case if you want to make it here
more informative
(Refer Slide Time: 07:22)

. 3 dimensional Pie diagram
Example : Adding labels and colours

> pie3D(table(quali), labels = c("Graduate”,

| "Nongraduate”), main = "Persons with

Qualification™, col=c("red”, "blue"))

-
3 Bt

by adding the names to the slices like as non-graduate and graduate and if you want to add here
title of the graphics like as persons with qualification, and if you want to change the colours
you can use the similar commands what we used in the case of pie diagram. For example if you
try to see pie3D table quali this is the same command that we used earlier.

And now in order to give here two categories graduate and non-graduate I’m using here are
parameter labels, LABELS, labels equal to the graduate and undergraduate whatever we want



to give the name inside the double quotes, and these two values are combined in a vector using
the C command.

And similarly if you want to give here that title, this title is given by the parameter main, so I
have to write main is equal to an inside the double quotes I have to write what word is that, title
I would like to have.

And then you can see here one slice is in red colour, and another slice is in blue colour, so once
again [ will use the similar command here COL = red and blue that is the R command for the
two colours inside the double quotes and separated by comma and they are combined with the
C operator and I will mention here the colours of this one. And once you try to do it you will
get a 3 dimensional pie diagram like this.

Now I would like to show it to you on the R console, so first I try to load here the library so you
can see now there is no error, the library has been uploaded,

iRefer Slide Time: 09:17:
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> library {(plotrix)
> gualy = (1, 2, 1, 2, 1, 1, 1, 2, 1, 1)
> |

. .

and now I defined here the data quali, and if [ want to make it here the 3 dimensional pie
diagram I have to first create the frequency table of the quali by, and if you try to do it here I get
here a 3 dimensional pie diagram like this one.
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> library (plotrix)
> gquali = (1, 2, 1, 2, ]
> gquali

[1] 1 2 1 21 11211
> pieldD(table (quali))
> |

And similarly in case if you want to add here more information I can execute the same
command over here, I will try to copy and paste the same command and you can see here that
you are getting the same graph that you had obtained, right.

Now I will try to show you another feature in the same 3 dimensional plot, you can see here

that here these two slices are joint,
(Refer Slide Time: 10:20)

' 3 dimensional Pie diagram
Example : Adding labels and colours

> pie3D (table(quali), labels = t;{ "Graduate",

"Nongraduate”), main = "Persons with

L] r-_dﬂ E Iihiu_- i I )

Qualification”, col=c

| aoaak

in order to make it more informative I can separate it, so that the graphic will look like this that
you can see here that the red and blue parts are separated.
(Refer Slide Time: 10:35)



‘ 3 dimensional Pie diagram
Example : Use of explode

I > pie3D(table(guali), explode = 0.2, labels =
c("Graduate", "Nongraduate"), main = "Persons

with Qualification", col=c("red", "blua"))

By oy P Clas @Sl @liaen

In order to make this type of graph I can use here one parameter that is explode, so you see here
in this command which is the same as the earlier one, but now I’'m adding here a new parameter
explode, EXPLODE all in small letter is equal to 0.2, actually this 0.2 is the factor that is going
to decide that how much separation do you want for example in this case, this is the space
between the two slices or two slabs, so this 0.2 factor is going to determine this thing, so I’ll try
to show you on the R console so that you are more comfortable and then I'll try to take one
more example and I'll try to show you all those things very quickly, so if you try to see here
now I have used here the function see here explode, and suppose if you want to, well I’ll try to
show you that change here, suppose I try to change this explode value, so suppose if I try to
make it here this explode is equal to suppose here, instead of here 0.2 suppose I make it here

0.8, you can see here what happens. You can see here now the separation becomes more,
(Refer Slide Time: 12:12)
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> library(plotrix)
> guali = (1, 2, 1, 2,
> guali

(1) 1 21 2111211 =
> piedD(table(gquali))
> pieidD(table(gquali), lal
> pieidD(table(gquali), exg
>
>

piedD(table(gquali) , exg

so by increasing the value of the parameter explode you can increase the separation between
the, or I mean the slices.

So now I would take one more example to make you comfortable, so once again I’1l try to use
the same data set which I had used earlier in the pie chart,

(Refer Slide Time: 12:31)
Pie diagram

Example

There are three salespersons in a shop. They are denoted as 1, 2
and 3. Which of the salesperson serves which of the first 100
customers is recorded as follows:

1.. 1'2' 1.2; 3. z‘ z [ 3‘;-3; 3. l .2.3.2.2.3' 1' 1.3] 3] 1: z.i 1.- 3 ratatztzl‘zl:i llz!z! 1! 1!
1,3,2,2,1,2,3,2,2,1,2,3,3,2,1.,2,2,3,1,1,2,1,2,3,2,3,2,2.3,1,2,3,3,.3,2,1,
1,.,2,1,1.,2,1,.2,3,3,1,2.3,3,2,1,2,3,2,1,3,2,2,2,.2,3,2,2

so that was about the 100 values or that was the data on the 100 customers, they were
entertained by 3 sales person, 1, 2 and 3, and this is the data here that was stored in our variable
salesper, and now I’m trying to create the frequency table using that table command,
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3 dimensional Pie diagram

Example :

> table (salesper) —
"l‘sp‘r > table ({salesper)
1 2 3 s

28 43 29 28 43 29

> pie3D(table (salesper))

and now you can see here there are three categories 1, 2 and 3, and if I try to make the simple 3
dimensional pie diagram using the command pie3D I simply have to use the same command
and I have to change the name of the variable which is now here the salesper, so you can see
here this is the standard 3 dimensional pie diagram which is using the default values, so you can
see here this 1, 2 and here 3 they are indicating the 3 classes that is the sales person 1, sales
person 2 and sales person 3.

(Refer Slide Time: 13:34)

3 dimensional Pie diagram

Example : Adding labels and colours
> pie3dD(table(salesper), labels = c("SP1l",
"SP2", "SP3"), main = "Salespersons attending

customer"”, col=c("green”, "red", "blue"))

m-ﬂ-_

SP1

3P}

1
And similarly if you want to give here title or the names to this slabs, right, you can also do it
here by using the same command labels, main, colour, but now I have here 3 categories, so now



I’'m using here green, red and blue, 3 colours, exactly on the same lines and you will get here
this type of plot.
(Refer Slide Time: 13:57)

3 dimensional Pie diagram
Example : Use of explode

> pie3D(table(salesper), 'h"Pl‘:’d* = “-3'..:-‘

1‘“1’ —_ c:l‘tsplll‘ "szﬂp "593"1 g II!I.I.Ln -
"Salespersons attending customer",

col=c ("green”, "red"”, "blue™))

|
And in case if you want to use the parameter explode, so for example here I’'m trying to use

here explode = 0.3, then you will get here 3 separated slices, so you can see here these slices are
now separated.

So I’d try to show you on the R console also so that you are more comfortable, so first I’ll try to
copy this data, and then I’ll try to make it here pie3D on the sales person, but I need to give it in
the form of a table, so table of this one, so right you can see here this is the same graphic that |
have just shown you.
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iedD(table (salespear) )

VVV+++Y¥

-

And similarly if you want to make it more clear I can by adding the titles and colours and
legends you can use the same command here and I can show you the outcome is coming out to
be like this, this is the same output that I just shown you.

(Refer Slide Time: 15:00)
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pieldD(table (salesper)) |
pieldD(table (salesper) , |

VYVYVV+++Y

And in case if }Tou want to use here the explode function just add this as one of the parameter
inside the arguments and you will see here, now this is separated,
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2,1 2,32,.2
r DB, 2,2,.1.1
s 2;1,3,2,2,2

piedD(table (salesper))

pieldD(table (salesper) ,
PieldD(table (salespar) ,

VVYVYVV+++Y

and once again in case if you want to make the separation bigger you 51mply have to increase
the value of explode, suppose I make it here 0.8, so you can see here now the separation

becomes more,
Refer Slide Time: 15:35

pieldD(table (salespar) )
pieldD(table (salespear) ,
pieldD(table (saleaper) ,
pieldD(table (salesper) ,

VVVVVVE+Hr++Yy

so now it essentially depends on the choice of the experiment that what exactly he or she wants.

Now after this pie diagram let me try to introduce here histogram,
(Refer Slide Time: 15:48)



Histogram
Histogram is based on the idea to categorize the data into
different groups and plot the bars for each category with height.

Data is continuous.

The area of the bars (= height X width) is proportional to the

frequency (or relative frequency).

So the widths of the bars need not necessarily to be the same

so histogram is graphic but this is used for continuous data, you can recall, we had discussed
the aspect of discrete data, continuous data and so on, so histogram also does the same thing
what a bar diagram or a pie chart does, but the difference is this bar diagram and pie diagrams
they are essentially for that categorical variable where the values are indicated by some
numbers representing the category, but histogram is for continuous data, so histogram also does
the same thing that it first try to categorize the data into different groups, and then it plots the
bars for each category and in this case the data is always continuous or I would say that,
whenever the data is continuous please plot histogram.

Now there is a difference between the bar plot and histogram, you may recall in case of bar
diagram I had told you that the height of the bar is simply proportional to the frequency or
relative frequency, width of the bar is immaterial, so we don’t bother about it which has no
interpretation, but this does not happen in the case of histogram.

The size of the bar is essentially proportional to the area of the bars in case of histogram, so
essentially the area of the bar is given by the height of the bar and width of the bar which have
to be multiplied, so now in this case you can see here that the bars in the histogram had to be
controlled with respect to height and width both, you will notice in most of the cases the width
of the bar is kept the same in case of histogram, but the reason for this is just to make it simple
to understand, means if you have 2 bars and if you have to compare with their area whereas if
you have 2 bars where you have to compare them only with respect to the length or the height
of the bar because the width is same, then which is more convenient, obviously the length or the
height of the bar is more easy to compare than the area of the bar, okay.
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Histogram

Frequency distribution

Class Frequency Relative
| | frequency 1
Go—a, | £y | fi/n
a,—a; | 1 | foln
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Now let us try to see how you are going to create the histogram based on the frequency
distribution, you may recall that we had some data, some continuous data and we had discussed
that these data is divided into different classes, and those classes have lower limits and upper
limits, and this is called the class interval.

And the size of the interval that will provide us the width, and when every class will have some
frequency or the relative frequency which is the number of values which are belonging to that
particular category.

So now if you try to understand the construction of a histogram what we really try to do? That
we tried to create here 2 bars,
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Histogram

Frequency distribution

Class Frequency Relative
T e = frequency
t>G— @ +—>fh —1—> fi/n
ot Wil - 1 filn
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[Oka— O | I . fu/n
e

say this will have the limits for example this value will be your A0, this will be your here Al,
and this will be your here A2.
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Histogram
Frequency distribution
Class Frequency Relative
o P = frequency
—_—— =%~ % ~f — fifn
[ | fi | filn
2 1 || el o= @y g fi.;, ft.u)‘n
: h " | ' Oea— O | [ | fuln

Now we have got the data X1, X2, XN, suppose N values are there, now I try to see where this
X1 belongs to category Al or category A2 or to the class interval 1 or class interval 2, this is my
class interval 1 and this is here 2, suppose this belongs to X1, so suppose its value on the X axis
inside this bar lies somewhere here, and now I take the second value suppose this values lies
over here, third values which lies over here, fourth value which lies over here, fifth value here
and so on some F1 number of values will be lying inside the bar 1, and similarly here F2
number of values will be lying inside the bar 2.



So one thing what we do that we assume that all this values which are spread around the mid
value, mid value is to determine by this AO + A1/2 for the category 1, and for this interval, for
the second interval Al to A2 the mid value will be A1+A2 divided by 2, so what I’1l try to
assume here that all the values are concentrated in the mid value.
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Histogram
W o L e Fregquency distribution
Class Frequency Relative
T g L frequency
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So what I’'ll try to see here that the frequency of the class interval 1 A0 to Al is F1, so assuming
that all the values are at one place, I’ll try to make it here the frequency F1, and similarly the
height of this one will become here F2, and I’'m assuming that the width of both the intervals
are the same, so this is how the histogram is constructed.
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Now obviously in case if you try to create here a histogram something like which is so thin and

another is so big,
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Histogram

, Ky -

this is not so convenient to compared the two areas, so that is why it is emphasized that for all

Frequency distribution

practical purposes the widths of the bars are kept the same.

And now instead of this frequency I can also have here relative frequency F1/N and say F2/N,

but it depends on the need and requirement what we really want to do.
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Histogram

hist(x) # show absoclute frequencies

hist(x, freg=F) # show relative fregquencies

Now in R software the histograms are constructed by the command HIST and inside the X
which is, we have to give the data vector, and you will see that in this case you don’t need to
create the table, histogram function or the function HIST will automatically create the
frequency table and then it will create the bars, so this is different than in the case bar diagram
or the pie diagrams.

Now in histogram I have two options, histogram can be created using the absolute frequencies
or it can be created increasing the relative frequencies, so in case if I want to use the absolute
frequency then there is no issue this command HIST will take care of it and that is the default
choice, but in case if you want to create the histogram using the relative frequencies then you
have to add here one more parameter FREQ = capital F that means frequency = false, so as
soon as you give the frequency to be false the function HIST will automatically considered that
the function has to considered the relative frequency for the construction of the bars.

Now in case if you want to improve your histogram as we have done in the case of bar chart,
pie chart and so on,
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Histogram
hist(x, main, col, xlab, xlim, ylim)

x : Vector containing numeric values used in histogram.
main : Title of the chart.

col : Set colour of the bars.

xlab : Description of x-axis.

x1im : Specifies the range of values on x-axis.

yv1im : Specifies the range of values on y-axis.

See help("hist") for more details

there are some more choices of parameters which can be given inside the arguments, so
obviously this here X this is going to determine the data vector, the numerical values for which
the histogram has to be constructed.

Now in case if we want to give the title of the chart then this is controlled by main, MAIN, in
case if you want to change the colours of the bar then we have to use the parameter COL, in
case if you want to add any description on the X axis then we have to use X lab, and in case if
you want to control the limits on the X axis then you have to use the command X lim.

And similarly in case if you want to control the limits on the Y axis also then you can use it
here Y lim, and there are more options but I would suggest you that you please try to look into
the help using the command, help HIST inside the double quotes, inside the arguments, that will
give you more information.
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Histogram
Example

Height of 50 persons in centimeters are recorded as follow
166,125,130,142,147,159,159,147,165,156,149,164,137,166,135,142,
133,136,127,143,165,121,142,148,158,146,154,157,124,125,158,159,
164,143,154,152,141,164,131,152,152,161,143,143,139,131,125,145,
140,163

> height = c(166,125,130,142,147,159,159,147,

165,156,149,164,137,166,135,142,133,136,127,143,
165,121,142 ,148,158,146,154,157,124,125,158,159,
164,143,154 ,152,141,164,131,152,152,161,143,143,

139,131,125,145,140,163)

Now let me take herein example to show you the construction of histogram, so herein this
example we have the heights of 50 persons recorded in centimeters, now you can look in these
values, do you think that way? In the first glance are you getting any information whatever is
contained inside the data? It is very difficult and that is the advantage of using the histogram
that it will try to reveal the information contained inside this set of data, so I tried to stored all
this data into a variable here height using the command here C,
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Histogram
Example Histogram of height
> hist (height) e
¥
g - 1
- r T = T T : 1
120 130 140 150 1680 17D
hﬂ!i}l‘.‘

and after this if I try to use here the command HIST over the variable height HEIGHT we get
here this type of data, so you can see here this is trying to give us the intervals here 120 and
125, then here is 130, 135, 140 and so on, and once I said what are the values which are



contained inside this bar, so all those values which are less than 125 they are stored in this bar,
and I can look at the height of the bar which is here, so since the width of each of the bar this,

this, this, this and so on they are the same, so by looking at this value I can say that there are 5
values which are smaller than 125.

(Refer Slide Time: 27:30)

Histogram

Example Histogram of height

> hist (height)

Similarly in case if I try to look at this interval, the frequency here is 2, so I can say here there
are 2 values which are lying between 125 and 130.

Similarly in case if I try to look at this interval, this is starting from 155 to 160 and the
frequency here is say close to 7,
(Refer Slide Time: 28:00)
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so that is indicating that there are 7 values between 155 and 160 and also this is the same height
of the next bar which is here, so these two bars they have the same frequency, so I can say that
the number of persons having the heights 155 centimeter to 100 centimeters, and 160
centimeter to 165 centimeter they are the same, so this type of information is revealed from this
type of graphics.

Now in case if you want to improve the look by adding colours or by adding say legends or
controlling the limits you can use the parameters, and how to use those parameters I will try to
show you here some of them,

(Refer Slide Time: 29:00)

Histogram
Example: Adding colour to bars and labelling
> hist (height, main = "Heights of persons”,

col = "green", xlab = "Heights", ylab =
“"Number of Persons")
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but I would request you to have a look on the help and then try to see. So for example here I am
trying to give the calculate of the chart as say heights of person, and I have changed the colour,
colour of the bars and on the X axis [ am trying to give here a legend say heights or title,
heights, on the Y axis I'm trying to give here the title number of person.

So in order to get a graph like this one I simply have to add the parameters inside the hist
command, so I’'m trying to use here the command here main, heights = heights of persons, so
that is going to give me the outcome of title of the graph.

And similarly this green colour, this is controlled by this command COL, so I'm trying to give
here COL = green inside the double quotes, and this title on the X axis heights that is going to
be controlled by X lab, so I'm trying to give the name of the height inside the double quotes.

And similarly the name on the Y axis is controlled by Y lab which once again I’'m trying to give
it inside the double quotes. And similarly if you try to add some more parameters over here, you
can make it more informative depending on your choice, depending on your wish, depending
on your requirement, so now I stop here in this lecture and once again I would request you that
you please try to choose some dataset from the book which are continuous and try to create this
histogram, and similarly you try to practice for the 3 dimensional pie diagram and try to use
different types of parameter, try to give them different values for example I have shown you
that one, that when we try to use the explode is equal to 0.2 to 0.8 then how much is the
separation between the two, so that will give you a more idea that how the graphics can be
controlled and or how the graphics can be made more informative.

Similarly in the histogram also there are some other parameters which we have not used here,
but I would request you to have a look on the help menu and try to see how they are used, and
try to experiment them, so keep on practicing and we will see you in the next lecture, till then
good bye.
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