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Learning Objectives

(AT 353)

After studying this unit, the learner will be able:

® To understand the meaning and importance of graphical presentation
of data.

® To explain the historical development of graphical presentation from
the Cartesian coordinate system to modern graphical methods.

® To develop understanding of the coordinate system, including X-axis,
Y -axis, origin, quadrants, and scale.

® To understand the proper use of scales and broken-axis symbols in

graphs.

® To understand different types of graphs such as bar graphs, line
graphs, pie charts, histograms, frequency polygons, frequency curves,
and ogives.



Learning Objectives

(AT 353)

After studying this unit, the learner will be able:

® To explain the difference between various graphical methods used in

statistics.

® To learn the process of constructing graphs using suitable scales and
data.

® To understand positively skewed, negatively skewed, symmetrical,

bimodal, uniform, and random distributions.

® To develop the ability to interpret and analyze statistical data through
graphs.

® To apply graphical presentation techniques in research, education, and

daily life situations.



Graphical Presentation of Data: GPD
(TRl T ATCTE T FETm)
®* Meaning: Graphical presentation of data means representing data by

using graphs, charts and diagrams to make it easy to understand.

* In other words, GPD is the method of representing numerical information
visually using graphs, charts or diagrams, so that the data can be

understood easily, compared quickly and interpreted effectively.

> o8 Nfsran 7 o stiwst =t o, 1w a1 o1iv & wreaw & SR foam ST @
1o 375 SATATHY & T ST ¥,
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II.

III.

Objectives of GPD
(FTTAET TAETur = 325 )

To simplify complex data

(ST STicheT ol T SHT)

To make easy comparison of data

(3T ol T T HATHT ST
To show trends and patterns of data

(3TiRST <l TF T T TSRId FHE)
To save time and effort in calculation

(TTUHT H o U S hl S i)
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II.

IT.

Uses & Importance of GPD
CISCRIEIE L E IR RC RS )

Helps in Quick Decision Making
(st o o1 3 were)
Attractive and Easy to Interpret
(3TN U g T STRT)
Useful in Research and Statistics
(3N TS wiflerhr # 3gat)
Helps in Prediction

CIEREINIR K HRED

Created by: Dr. Devendra Pratap Singh



Chronological History of Graphical Presentation of Data
(TS T SATAET FHETUT HT HIATTh e SieT)

» Early Stage (Before 17th Century)
* Data was presented only in tables and written form and no graphical representation
» Foundation: Coordinate System (17th Century)

* French Mathematician ‘René Descartes’ developed the Cartesian Coordinate

System and introduced two perpendicular axes: X-axis (Abscissa)—

horizontal line and Y-axis (Ordinate)— vertical line.

* Intersection point 1s called the Origin (0,0) and plane 1s divided into four

quadrants:
i. (1)
i. (—1)
iii. (=)
iv. (+,-)
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Coordinate System (Fc3Tieh 3727)

Coordinate Axes

[ Quadrant 11 |
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(Ordinate)
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» The length of X-axis and Y-axis should be proportional in

(3:2) or (4:3) proportion.
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Zig-Zag line in Axes

» When the X-axis or Y-axis does not start from zero, a break mark
(zig zag sign // or ~ ) 1s made on the axis line to indicate that a

portion of the scale has been omitted.

Line Graph (Axes Do Not Start from Zero)
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Zig-zag line shows that Both axes do not start from zero.
X-axis does not start from zero. Zig-zag lines indicate that a portion
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Chronological History of Graphical Presentation of Data

» Beginning of Graphical Methods (1786)
"  William Playfair introduced-
* Bar Graph
* Line Graph
" First book using graphs: The Commercial and Political Atlas
» Development of Pie Chart (1801)
® Introduced by William Playfair to showed proportions.
> Statistical Graphics Expansion (19th Century)

* Florence Nightingale used graphs (coxcomb diagram) for

health and social data analysis.
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Chronological History of Graphical Presentation of Data

» Growth of Statistical Graphs (Early 20th Century)
* Development of Histogram
* Frequency Polygon
* Ogive (Cumulative Curve)
» Exploratory Data Analysis (1970s)
" John Tukey introduced-
* Box Plot
* Concept of EDA (Exploratory Data Analysis)
» Computer Era (Late 20th Century)

* Graphs became Easy to create, Fast and Accurate with

Software like Excel and others.
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Chronological History of Graphical Presentation of Data

» Modern Digital Era (21st Century)
" Use of-
* Interactive Graphs
* Dash Boards

* Data Visualization Tools (Power BI, Tableau)
» Summary
Descartes (Axes) — William Playfair (Bar & Line Graph)— William
Playfair (Pie Chart) — Statistical Graphs (Histogram, Polygon)— John
Tukey (Box Plot & EDA ) — Computer Era — Digital Era
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Types of Graphical Presentation
(AT FEquT 3 TFN)

Bar Graph (&9 31'?(@)

Line Graph @@T 31'?(@)

Pie Chart (3¢ 3TR@)

Histogram (311@% CREICEY
Frequency Polygon (3Tdft SIS

Frequency Curve (31T 35h)
Ogive: Cumulative Frequency Curve (GIRUT: €<t ST a5h)
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1. Bar Graph (¥ 37{@)

Definition: Bar graph is a graphical representation of data in which
rectangular bars are used to show different values. The height or

length of each bar 1s proportional to the value it represents.

N

U &9 3@ U UHT ™ fFegur @ g stieel <l

AT TIHT (bars) & B H TSId TohIT SITAT 8] Tcdeh TG ahl Halg

T TS STk A (value) 3T S04 &
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Types of Bar Graph
(S ITRE@ & THR)

I. Simple Bar Graph
(RTETROT i 3TRE)

II. Multiple Bar Graph
(g W 3TR@)

III. Component Bar Graph
(e T 3TT)
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Simple Bar Graph (STETT &i¥ 3TRE)

* Simple Bar Graph represents only one variable data means each category has only a

single bar.

*  HIYNU TG haldd Ueh & T & 227 hl Yef3fd hidl @ TUid 390 Tk it o foTw sharet
Ueh TR S 2idT 2

v/ Use: For direct comparison of different items.

v Example: Graph of sales of any three products.

Product Sales

300
Product Sales
250+
A 150
200+ B 300
(7p]
= 1501 € 200
(9p)
1001
50
0 |
B C
Product
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Multiple Bar Graph (57§ ¥ 3T@)
* Multiple bar graph is used to compare two or more related variables. In this, bars of

different colours are drawn side by side for each category.

*  IE W 3 AT 3l Y Ffereh Helferd =i ohl Teh |1 o1 i o [eAQ STANT fohaT SATefT 81 39
ek AT o foTT STTT-37T TN ATt ST HTY-|1Y ST STd 2

v’ Use: To compare between two or more groups.

4 Example: Marks of three students in two subjects.

Student Marks in Different Subjects
100 B Mathematics
A 80 60
60 -
Q B 70 90
o 40 g 60 80
=
20
20 -
0-
A B €
Student
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Component Bar Graph (5125 &3 3TRE)

Component bar graph shows the division of a total into parts within a single bar.

©  TEH WV 3TN, T & & H e AT b fafee=T Tt # formfora vtk wafRia s 2

v/ Use: To show the total divided into sub categories.

4 Example: Total expenditure divided into food, rent and education.

Total Expenditure Total Number of
Breakdown Students
1,000 | 100 |
Boys
800 - M Food 80 - - .y Group  Number
[T Rent M Girls
300 Boys 60
600 { M Educ. 60 - .
= 400 = Girls 40
= 3
3 4001 300 € 40 Total 100
e >
< 1000 Pz
200 - 20
0 0
A
Student Student
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2. Line Graph (& @)

* Line graph is a type of graphical representation in which data points

are plotted on a coordinate plane and connected by straight lines.

* AT UTH I8 3TNQ g SaH B2 iag?:ﬁ RN CAG | (coordinate plane)
o JifoRd fomam SiTdT 8 ue gt oh wiefl Tarett 9 Sirer Sirat 21

» Key Points:

* Horizontal line of graph (X-Axis) usually represents time or

categories .
* Vertical line of graph (Y-Axis) shows values.
» Use:

®* Mainly used to show changes or trends over the time.
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Type of Line Graph
(T ARG & TFR)

1. Simple Line Graph
(ATEROT (T 3TRE)

ii. Multiple Line Graph
(5 el o)

iii. Compound Line Graph: Area Graph
(EIH T ANE: & 3TNE)
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Simple Line Graph (STERUT @ 3NGE)

* Simple line graph represents one set of data. It shows how a single variable
continuous changes over time by connecting data points with a line.

*  HTYNOT {1 TG H shelel Ueh € ST U shi ST ST 8] 30H foigafl shi 1@ o Sigeht
foRElT ek =T o T o G UNad- okl @I ST 2|

v’ Use: Clearly shows the trend.

v Example: Monthly temperature of a city.

Monthly Temperature of a City =~ Simple Line Graph
(FTUROT &I 3ARE)
35 4
30 | Month | Temperature (°C)
O Jan 15
= 251 Feb 17
% 20 A Mar 23
S Apr 28
£ 151
i May 32
10 Jun | 30
Jul 29
10 +—"p—+—m——— —
Jan Feb Mar Apr MayJun Jul Aug Sep Oct Nov Dec Aug 28
Month Sep 28
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Multiple Line Graph (5§ (&I TR@)

®* Multiple line graph represents two or more sets of data on the same graph using

different lines.

* g T ST U 2l AT FATIF ST UL hi Teh & UTh T IHAT-3THT [T o HIEAH H 10
ST &

v’ Use: Helps to compare trends between variables over time with different colours lines.

v Example: Marks of three students in different months test.

Marks of Three Students in Different Multiple Line Graph
Months (a—g T 341'%?3)
100 4
—®— Student A Month ‘ Student A | Student B|Student C
90 - —®— Student B
—o— Student C Jan 85 78 65
80 - Feb 88 74 69
2 Mar 92 82 70
7 4
g7 Apr 81 76 80
60 - May 90 84 73
Jun 90 84 73
50 -
Jun 86 88 79
50 y y y y g T g Jun 86 88 79
Jan Feb Mar Apr May Jun Jul Jun

Month
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Compound Line Graph: Area Graph (Pl'gfﬁi’@ﬁ'q ING: & 31'3:@)

* Compound line graph (area graph) is a type of graph in which multiple data sets are
represented by lines and the area between them is shaded to show the total as well as

its components over time.

o g UTH 2 e s ¥ 3tfrer 227 9 Skl [T g ST 1Al & Ud 3k o< Rl &
BT [ohT ST &, TS 3ot 3R SHeh W shl {H o |1 T TR1d fohaT ST &ehl

v’ Uses: To show total along with its components and study the changes over time.

v Example: Population of a city divided into children, adults and senior citizens over

different years.

Population of a City Compound Line Graph: Area Graph
& Ghildran (Fgeh JEia JRE: 87 ARY)
® Adults

—o— Senior Citizens

Senior
Citizens

100 Year Children | Adults

80 2010 20 40 10
2 all" 2012 21 43 1
& 60 = = § :
3 2014 23 46 12
£ 40 2016 23 48 12
S 1 B
2 . 2016 23 48 13
B 20 ———
2 | 2018 29 50 15
a o | 2018 21 52 18
2010 2012 2014 2016 2018 2010 2020 2020 2 52 18

Year
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3. Pie Chart (31 3TR@)

®* Pie chart 1s a circular graph that is divided into different sectors
(slices), where each sector represents a proportion or percentage of the
total data.

* I AN T AT STRE Bl &, [SEH qU S ohi (o= Tt (o) §
forATISTel feRam ST 81 STel Ycdsh WU el HiohS! oh Teh STIUTT AT =T
1 91T )

* Key Points:
v’ Total value = 100%

v’ Each slice represents a part of the whole
v Useful for showing proportions
v Angle of sector = (Value / Total) x 360°
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Types of Pie Chart
(T NG & THR)

I. Simple Pie Chart

(TR I ANE)
II. Exploded Pie Chart

(forewifea g o)

III. Multiple Pie Chart

CRENEIEE)

IV. Doughnut Chart

(SHE ANE: JAThR feo5 @)
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Simple Pie Chart (ST I 3LE)

* Simple pie chart is a circular graph that represents a single set of data, where the

whole circle is divided into sectors, and each sector shows a proportion of the total.

*  IT U AR ARG (T &, SEH hael Th €21 U hi ST STl 2| $6H 9L I
Tt @uet & faTiera foram SITaT & Te Seieh @US 3t ol Ueh T2 ST GRid 2

v’ Uses: Easy to understand proportions.

v Example: Distribution of marks in different subjects of a student.

Distribution of Marks in Different Subjects of a Student

Subject | Marks
English 25
Mathematics 30
Science 30
History 15
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Exploded Pie Chart (fS&®I[ed g 3T@)

* Exploded pie chart is a type of pie chart in which one or more slices are separated
(pulled out) from the main circle to highlight a particular category or value.

o fERIRed 99 3@ 98 UK A1 & SO Uk AT STk @S] hl T 91 § ST (JTeL I
HR Tt @ SIdT €, dTich Tohelt TorRIy T 3ht ST &t ST Hehl

4 Key Features: One or more slices are separated and Highlights important data.

Example: Highlighting the highest expense (rent) in a monthly budget.

Highlighting the Highest Expense
(Rent) in a Monthly Budget

Category ‘ Amount

Food 220,000
Rent { 230,000
Transportation 213,000

Utilities 29,000
Other 213,000
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Multiple Pie Chart (5§ 3 3T
Multiple pie chart consists of two or more pie charts shown together, each

representing a different dataset.

g 91 ARG, I I AH g =1E TH THE €, STEl Tcdish =1e. -3 ST HE i

IITTaT B

Example: Comparison of household expenses in two different years.

Uses: Use to compare the composition of data across different groups or time

periods.
Comparison of Household Expenses
in Two Different Years

Category ‘ 2025

Rent 220,000
Food 217,000
Transportation| 10,000
Utilities 210,000
Other 213,000

2025 2026
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Doughnut Chart (EFZ TE: IR 5 @)

* Doughnut chart is similar to a pie chart but it has a hole in the centre. It represents

the parts of a whole and can also display more than one data set.

* T ARG T UHT UTS <1 St @ fSres sfil § T 183 (hole) BT 21 I8 3The o Fal
W okl SITTAT & T Ueh © 3Tk 821 U ot faam eehar 2|

v Key Features: Has a central hole and can show multiple data series (layers).

v Example: Company sales distribution across departments (with multiple years).

Company Sales Distribution

Department i 2025 ’ 2026

Sales 25 30

Marketing 35 40

R&D 30 30

Production 50 55
@® Sales

IT 20 25

@® Marketing
® R&D
@ Production

o
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4. Histogram (3T 4 @)

® Histogram is a type of graph in which continuous data is divided

into class intervals and their frequencies are represented by

connected rectangles bar.

o TR Uk VT UTH @ TSTEH Tad 821 okl o7 SAdUelt ° farrisrd ook
ITehT ST h ST T (S ST S&T T AT SITaT 2

Uses:

v To study frequency distribution.
v’ To understand data pattern and shape.

v’ Useful in statistics and research.
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Difference Between Histogram and Bar Graph

Data Type | Continuous Data Discrete or Categorical Data
Bars Bars are touching (no gaps) Bars have gaps between them
Representation | Shows frequency distribution Shows comparison of categories
Order Fixed order (class intervals) Order can be changed
Width of Bars | Represents class interval Usually equal width

Use To study distribution and pattern | To compare different groups




Type of Histogram

(R & y&r)

Symmetrical Histogram
(TqfHa feeemm)
Positively Skewed Histogram
(gTcHe farepa feeeam)
Negatively Skewed Histogram
(FHOTTcHeh forepd feeemm)
Bimodal Histogram
(o3 feeerom)
Uniform Histogram
(T feeemm)
Random Histogram
(i )
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Symmetrical Histogram (SFH e

* Symmetrical histogram is a histogram in which data is equally distributed on both

sides of the centre and framing a like Bell Shaped.
o YU fewmmm ag fewemm § e 2271 %% o 3HT IR §HH &9 § faaftd siar & @

ST SR &t Y a8 BIdT 2l

v Key Features: Left side=Right side (mirror image) and represents normal

distribution.

v Example: Marks of students where most students score around the average.

L L3
Symmetrical Histogram
(Marks of Students - Most Students Score Around the Average)
Marks Number of Students A Symmetrical Histogram
(Class Interval) (Frequency) 25
10 - 20 2 »
=
20 - 30 5 g 2
=
o
30 - 40 9 ]
£ 15 15 15
40 - 50 15 g
50 - 60 20 & 10 9 9
[ k]
60 - 70 15 B
£ 5 5
70 - 80 9 3 5
2 2
80 - 90 5 ]
Y >
90 - 100 2 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
T =il = Marks (Class Interval)
Total 82
Created by: Dr/D¥etstdentssereaound the average (50-60 marks). |




Positively Skewed Histogram (Wl%@_cr %@W)

* Positively skewed histogram is a distribution in which most of the data values are

concentrated on the left side and a long tail extends towards the right side.

*  eTHh foeha ey g forawor 2 forat s1ferenisr SoT A o118 o7 shisd Bid & Ud Ueh el
9% TTE 3T el Bt 21
v Key Feature: Mean > Median > Mode.

v Example: Income distribution where most people earn less and few are earn very high.

Ll L L3
Positively Skewed Histogram
(Income Distribution — Most People Earn Less and Few Earn Very High)
Income Range | Number of People A Positively Skewed Histogram
(X in thousands) (Frequency) 60 4
0-10 50 50
10 - 20 35 =901
1 [—
20-30 25 S
30 -40 15 &
o
40 -50 10 g 30 1 25
[ 7]
50 - 60 6 % .
60 - 70 4 & =
[ 10
70 - 80 3 2 10+ 6
a4
Y >
90 - 100 1 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
Total 151 Income Range (% in thousands)
Key Ob tions:
. et\Xost ::;;Iae Ie(:lrr‘: in the lower income ranges. In Positively Skewed Distribution:
» Frequency decreases as income jncreases. . Mean > Median > Mode
Cremteaiay O ne RIS MakeanD FaapsSingh




Negatively Skewed Histogram (FUITcHh ﬁﬁ e

Siefl 4 ST ST et Bl 2
4 Key Feature: Mean < Median < Mode.

v Example: Exam results where most students score high marks and few are score low.

Negatively skewed histogram is a distribution in which most of the data values are

concentrated on the right side and a long tail extends towards the left side.
RO forehd TeEeimmy a8 forawer & fSrem STfeshisT Se1 7 18 3T hisd 8id & 31K Tk

Marks Range
(Class Interval)

0-10
10-20
20-30
30 -40
40 - 50
50 - 60
60 - 70
70 - 80
80 - 90
90 - 100

Total

Negatively Skewed Histogram

Number of Students
(Frequency)

2
3
5
8
12
18
22
25
28
30
153

Key Observations:

« Most students scored in the higher marks ranges.

Number of Students (Frequency)

35

30

25

20

15

10

5

A

0 I

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

3

(Exam Results - Most Students Score High Marks and Few Score Low)

Negatively Skewed Histogram

12

18

22

25

28

30

2

>
>

Marks Range (Class Interval)

+ Frequefigydnreastsoymdtis ildmasendra Pratap Singdean < Median < Mode

« The tail is on the left side - indicating negative skewness.

In Negatively Skewed Distribution:




Bimodal Histogram (f5-3fi¥f fexemm)
* Bimodal histogram is a distribution that has two distinct peaks, indicating that the
data contains two different groups or clusters.

o fefid e o= faawor 2 fored o @ firer 2 8, S 3% ewiid © for 21 & o 3rerT-
3TTRT T AT FAEL HISE o

v Key Features: Not symmetric usually and show mixed population.

v Example: Marks of students where one group scored low and another scored high.

Bimodal Histogram
(Marks of Students - One Group Scored Low and Another Scored High)
Marks Range Number of Students Bimodal Histogram
(Class Interval) (Frequency) 10 4
0-10 5 -
' g 25 25
= }=
10- 20 | 12 g 22
20-30 20 g 20
S £ 20 18
30-40 25 P
40 - 50 15 g 15 D L
e S S 3 12
50 - 60 8 L 10
. 5 10 A 8
60-70 | 10 ]
70 - 80 18 E 5]
‘ z
80-90 22
0 .
- 90-100 15 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
Total 150 Marks Range (Class Interval)
( Key Observations: . o
« Two distinct peaks are visible. In Bimodal Distribution:
« First group (low scorers) has more marks between 10-40, Two Modes
« Second group (high scorers) has more marks between 70-90. (Two Peaks in the Histogram)
LCEtE Bt A EE Pratap Singh




Uniform Histogram (F9 &)

®* Uniform histogram is a type of histogram in which all class intervals have

approximately equal frequencies, resulting in bars of nearly the same height.

o UM fewemmm ag fewemmm ® e oft ot Sfauat i sTaha o 99 Bid! 7, e

gufl ST T Tk GH ST8 o fe@Ts 2d 2

4 Key Features: No clear peak and no skewness.

v Example: Random distribution where each interval has similar number of

observations. . .
Uniform Histogram
(Random Distribution — Each Interval has Similar Number of Observations)
Data Number of
(Class Interval) | Observations (Frequency) ~ Uniform Histogram
30
0-10 20 =
2
10 - 20 19 ?T 25
20 - 30 21 o) 21 21 21
S T 20 4 20 s 20
30 - 40 20 8
40 - 50 19 £ 15
50 - 60 20 3 o
60 - 70 21 g
2
70 - 80 19 £ 5
' Z
80 — 90 20
90 — 100 21 ¢ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 ”
Data (Class Interval)
Total 200
Key Observations:
« All class intervals have nearly equal frequencies.
- Bars are alm_ost of the same hgigr]_t.
Created by| DinBesendraRudtrp®ioghidata. ]




Random Histogram (ﬂﬁ'ﬂﬁlﬁ %@W)

* Random histogram is a histogram in which the data does not follow any clear pattern

or shape. The frequencies vary irregularly across class intervals.

o Iffufya fewemm g feseum 2 fSaw a1 foreft fAfera e o 1R st gret =12 shea
fafiy=r ot it errafrat sttt &9 9 seerd Tt 2

v Key Features: Bars have uneven heights and no symmetry or skewness pattern.

v Example: Random data such as daily temperature changes or irregular survey

responses. Random Histogram

(Random Data such as Daily Temperature Changes or Irregular Survey Responses)

Temperature Change | Number of Days ) Random Histogram
N
(°C) (Frequency) 16 -

-10 to -8 4 - 14 4 -
-8 to -6 9 e
g 124 11
-6 to -4 6 g 10
= 104 9
-4 to -2 11 = 8
> g
-2t0 0 7 5 * 7
\‘o— 6
0to2 13 = B 5
3 4
Qo
2to 4 5 g 4 3
4t0 6 10 < o]
6to8 3 0 >
8 10 -10to-8 -8to-6 -6to-4 -4to-2 -2to0 Oto2 2to4 4to6 6to8 8to10
5o Temperature Change (°C)
Total 76

Key Observations:
« There is no fixed pattern in the data.
Frejjenaes vary irregularly acros: mterv s. No specific shape or trend.

Created by Dﬁ S/ 6l hch gfﬂtap lng Frequencies are uneven and unpredictable.

« Represents random or irregular distribution.

In Random Distribution:




5. Frequency Polygon (3Tt g4

* Frequency polygon is a graph made by plotting frequencies at the
midpoints of class intervals and joining these points with straight lines

to show the distribution of data.
* ST SEYS Th UHT AT & ISTere o SAawredl o wed foigafl o s
CATe Y STt & 31T 32 St Wareti § STigeht €21 okl forawor griaT a2
Key Features :

v’ Based on class intervals and frequencies.
v’ Uses midpoints of intervals.
v’ Points are connected by straight lines.

v Can be drawn with or without histogram.
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Difference between Frequency Polygon and Histogram

Representation Uses rectangular bars Uses lines (joined points)
i Class intervals on X-axis, Midpoints of class intervals plotted
Data plotting , : ..
frequencies as bar height and joined
Appearance Solid blocks (bars) Broken line (polygon shape)
i Difficult to compare multiple ,
Comparison Easy to compare multiple datasets
datasets
) ) More detailed for individual .
Visual clarity Better for showing overall pattern

classes

Gaps

No gaps between bars

Lines connect points directly




Similarity between Frequency Polygon and Histogram

* Both represent frequency distribution.
® Both use class intervals and frequencies.
® Both help 1in understanding shape of data.

® Both are used in statistics and research.
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How to Make a Frequency Polygon
(Step-by-Step)

> Step 1: Prepare Data (Make a table with class intervals and frequencies)
> Step 2: Find Midpoints (Midpoint = (Lower limit + Upper limit)= 2

> Step 3: Add Two Extra Classes (Add one extra class interval at both ends with

zero frequency)

(To make the frequency polygon touch the X-axis and form a complete and closed shape)

> Step 4: Draw the Axes (X-axis— Midpoints and Y-axis— Frequencies)
> Step 5: Plot the Points (Plot each midpoint against its frequency)

> Step 6: Join the Points (Join all plotted points using straight lines and ensure that
first and last points touch the X-axis)
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Type of Frequency Polygon

(AT TS o T
I. Simple Frequency Polygon
GIERUECIEISEREE))
II. Multiple Frequency Polygon
(5§ ST )

III. Superimposed Frequency Polygon

(TR AT SgH)
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Simple Frequency Polygon (STEMRUT ST )

* Simple frequency polygon is a single set of data graph by plotting frequencies at
the midpoints of class intervals and joining them with straight lines.

* TR AT SEYS Teh €l S U TT TG W B S8 ot Aawredi o qe foiget
T AT WATE hieh Irc AT {@TAl ¥ SAIST I 2

v Key Features: Represents one dataset only and Uses midpoints of class intervals.

v Example: Marks of students in one class grouped into intervals

L3
Simple Frequency Polygon
(Marks of Students in One Class Grouped into Intervals)
Data Table ’ Simple Frequency Polygon
Marks Midpoint Number of 20 A
(Class Interval) (X) Students (f) 18
18 A
0-10 5 3
[ 16 A
10 - 20 15 7 =
o 144
20 - 30 25 12 €
8 124
30 - 40 35 18 3
il (0]
40 - 50 45 15 ‘G
50 - 60 55 10 2
! ! g "
60 - 70 65 . 7 =z
70 - 80 75 5 4
80 - 90 85 3 21
90 - 100 95 2 0 T T T T T T T T T —>
0 10 20 30 40 50 60 70 80 90 100
Total | 82 Marks (Midpoints)
Key Points:
Mldpomts of each class interval are taken on the X-axis.
rrespondln equencies are taken on the Y-a;
foh@ at @ ebw Ell&hdﬁ@sveﬁ'atﬁaf:pﬁa\tm@v&ﬂ h
To close the polygon, join the first and last points to the X-axis W|th zero frequency.




c

] o
Multiple Frequency Polygon (I AT STg¥S)
* Multiple frequency polygon is a graph in which two or more frequency polygons are

drawn on the same axes to compare different datasets.

*  §E AR TS 98 U & FSrem a1 ar ol § fereh STTafel sIgeTst ek &1 37&fi X 1Y ST &,
e ferf¥= 21 9 shl TerT shi ST Hehl

v Key Features: Represents multiple datasets and Drawn on the same graph with

different colour lines.

v Example: Marks of boys and girls plotted on the same graph.

.
Multiple Frequency Polygon
(Marks of Boys and Girls Plotted on the Same Graph)
Marks of Boys
; Marks Midpoint Number of Boys MUItip'e Frequency P°|yg°n
(Class Interval) | (X) (Frequency)
| o0-10 | 5 | 4 18 -
10-20 | 15 } 7 16 16
20-30 | 25 12 16 1
30-40 | 35 } 16 = 14 14
40 - 50 45 | 14 2 141 13
50-60 | 55 | 10 g 12 —e—-Boys
60-70 | 65 6 g 121 —=— Girls
70-80 | 75 | 4 w 10
80-90 | 85 | 2 & 104 9
90-100 | 95 1 S 8
Total | 76 S 8 7
Marks of Girls 2 i 6
Marks [ Midpoint | Number of Girls S 1 5
(Class Interval) | (X) (Frequency) g 4 5
0-10 5 2 g 8 3
10-20 | 15 5 3
20 - 30 25 9 2 2 1
30 - 40 35 14 I
40 - 50 45 16 0 . . . . . . . . . —
50-60 | 55 13 0 5 15 25 35 45 55 65 75 85 95 100
60 - 70 65 8 sy
et | o = Marks (Midpoints)
80 - 90 85 3
90 - 100 | 95 | Key Points: Observation:
Cla rki
Tota! ) Cliéeated byF( u%dgzé&dfée P.ng(é)rj SI ngh : I::: r’:nakk (230): Z ot )eg":oh feeqmor :req ney.
TW"‘ ncy polygon: n the same graph. « Both reach the same total number of students (76).
« Different color: /ymbl df asy comparison.




Superimposed Frequency Polygon (ﬂﬂﬁﬁﬁ 31131'% YD)

* Superimposed frequency polygon is a graph where one or more frequency polygons are
drawn on the same axes, usually over a histogram or overlapping each other to compare
distributions clearly.

*  SFHRINUT SR T8 I8 UTh & SHH Teh AT AT4eh AT g U & A&l T, T
EECTITH o S AT Ueh-GHL oh U ST ST &, Tieh fofeTor sh T8 qeiT sh ST Hehl

v Key Features: Drawn over a histogram or overlapping each other and Uses same axes
(X and Y).

v Example: A histogram of marks with a frequency polygon drawn over it.
Superimposed Frequency Polygon

Histogram of Marks with a Frequency Polygon Drawn Over It

Data Table
Masls Midpoint Superimposed Frequency Polygon
(Class Interval) (X) 20 j
0-10 5 18 [] Histogram
10 - 20 8 15 18 1 —e— Frequency Polygon
20 - 30 12 25 3 16 \1‘5
30 - 40 18 35 5
o 14 1
40 - 50 15 45 o 12
13
50 - 60 10 55 o 12
c /' 10
60 - 70 7 65 3
s 10
70 - 80 4 75 2 8 N
‘s 74
80 - 90 2 85 o 8
@
90 - 100 1 95 2 " / N
Total 80 2 \4‘
44 3
Key Points: 2
e Class intervals are shown on the X-axis. 21 1
* Frequencies are shown on the Y-axis.
* Histogram is drawn using class intervals 0
and frequencies. 0 ® >

« Frequency polygon is drawn by joining the 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

midpoints of the top of each bar. Marks (Class Intervals)

* The polygon touches the X-axis at both end:
(before the first class and after the last class;{: rea te d : 1 65 75 85 95

with zero frequency. Midpoints (X)




6. Frequency Curve (3T ash)

®* Frequency curve is a smooth, continuous curve that represents the
distribution of frequencies of a dataset. It is obtained by smoothing a

frequency polygon.

* TS sk Tk smooth T continuous 35k BIAT & ST €21 hl AT i o Teraur
I TRITAT & T AT SIZHS T smooth T T ITH BT =

Key Features:

v’ Smooth and continuous curve.

v No sharp angles.

Uses:

v’ To understand shape of distribution.
v To study normal distribution.

v Useful 1n statistics and research.
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Difference between Frequency Polygon and Frequency Curve

Basis Frequency Polygon Frequency Curve
Shape Made of straight line segments Smooth continuous curve
Nature Angular (sharp turns) Smooth (no sharp angles)

, Joining plotted midpoints with Smoothing the frequency
Formation ,
lines polygon
o More realistic and
Accuracy Less smooth and more rigid
representable
Use Simple representation of data | Shows overall pattern clearly
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Frequency Polygon and Frequency Curve of Same Data

FREQUENCY POLYGON AND FREQUENCY CURVE

DATA TABLE
Class Frequency Midpoint
Interval (f) (X)
0-10 3 5
10 - 20 8 15
20 - 30 12 25
30 - 40 18 35
40 - 50 15 45
50 - 60 10 55
60 - 70 7 65
70 - 80 4 75
80 -90 2 85
90 - 100 1 95
-10-0 0 -5
100 - 110 0 105
KEY POINTS

e Extra class intervals (-10 - 0 and 100 - 110)

with zero frequency are added.
» Midpoints are plotted on the X-axis.

» Frequencies are plotted on the Y-axis.

» Frequency Polygon is formed by joining the
midpoints with straight lines.

¢ Frequency Curve is a smooth curve drawn
through the points of the polygon.

20 1

18 -

—
o
:

—
i

Frequency

[y
N
4

[y
o
4

(For the Same Data)

FREQUENCY POLYGON AND FREQUENCY CURVE
—&— Frequency Polygon

Frequency Curve

18

5 15 25 35 45 55 65 75 85 95 105
Midpoints (X)

-10-0 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 100-110

Created by: Dr. Devendra Prataidsisiigitervals




7. Ogive: Cumulative Frequency Curve
(3T Gt Tt 5)

* Ogive is a graph that represents the cumulative frequency distribution of data. It
1s drawn by plotting cumulative frequencies against class boundaries and

joining the points with a smooth curve.

* Q0T o€ U & TSeH derdl ST i ot WHTST o Qi wiie foma Sirar ¢ uef foigal

T smooth TTET ¥ THTR SHRIT SIT4T 2

Key Features:
v’ Based on cumulative frequency and a Smooth curve.

Uses: (Statistical Output of Ogive)
v" To find Median and Quartiles.
v’ To find Percentiles and Interquartile Range (IQR).

v’ To Make Comparison of Distributions.
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Type of Ogive
(TN)

I. Less Than Ogive: Cumulative Addition
(FH 9 T qIOT)

II. More Than Ogive: Cumulative Subtraction
(3JT1eTeh W AT AN

Created by: Dr. Devendra Pratap Singh



Less Than Ogive (7 & & TR0

* Less than ogive is a cumulative frequency curve where cumulative

frequencies are plotted against the upper class boundaries.

* W H FHH dAsh, I dsh © oG Gl SAGRIAT bl HUL T HHISTT <k

1Y A Te forar Sirar 2l

Key Point:

v’ Curve moves upward (increasing order).
Uses:

v’ To find Median and Quartiles.

v’ To Make Comparison of Distributions.

Created by: Dr. Devendra Pratap Singh



Creation Process of Less Than Ogive

(T © T qRT e SRt wfskam)

> Step 1: Take upper class boundaries.
> Step 2: Add frequencies cumulatively from top to bottom.

> Step 3: Plot the upper class boundary value on X-Axis and related

cumulative frequency value on Y-Axis.

Class Upper Class Cumulative Frequency
Frequency
Interval Boundary (Less Than)
0-10 10 5 5
10 —20 20 9 5+9=14
20-30 30 14 14 + 14 =28
30 -40 40 8 28 + 8 =36
40 - 50 50 4 36 +4 =40
Created byt Dr. Devendra Pratap Singh




Less Than Ogive

LESS THAN OGIVE

Less Than Ogive

(40, 36)

(30, 28)

(20, 14)

(50, 40)

Data Table 45 4
Cumulative
Class Upper Class | Frequency
Interval Boundary (f) A IRCEEY a3
(Less Than)
0-10 10 5 5 e 9]
2
[
10 -20 20 9 14 @ 30 A
O
20 - 30 30 14 28 =
>
) 25
30 -40 40 8 36 &
8 20 -
40 - 50 50 4 40 e
2
g 1%
Points plotted 7
(Upper Class Boundary, Cumulative Frequency) 3 10 -
e (10, 5)
e (20, 14) ) (10, 5)
* (30, 28)
* (40, 36)
0 l
(50, 40) 0 10

T T T

20 30 40
Upper Class Boundary

Created bv: Dr. Devendra Pratap Singh
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More Than Ogive (3fere & ek qRom)

®* More than ogive 1s a cumulative frequency curve in which cumulative

frequencies are plotted against the lower class boundaries.

v O\ [ (l‘

o Jfreh © 3fereh Tk o it TG sk © TS w=rit st et &
w13 % BT WAt Y It &

Key Features :
v’ Curve is downward (decreasing).
v Showing how many observations are more than a given value.
v’ Starts from total frequency (N) and ends at zero frequency.

Uses:
v To find Percentiles and Interquartile Range (IQR).

v’ To Make Comparison of Distributions.
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Creation Process of More Than Ogive

(31TereR © SAfereh qvoT Ao <ht fsham)

> Step 1: Take lower class boundaries.
> Step 2: Add frequencies cumulatively from bottom to top.
> Step 3: Plot the lower class boundary value on X-Axis and related

cumulative frequency value on Y-Axis.

Class Lower Class Cumulative Frequency
Frequency
Interval Boundary (More Than)
0-10 0 5 40
10 —20 10 9 40-5=35
20— 30 20 14 35-9=26
30-40 30 8 26— 14=12
40 — 50 40 4 12-8=4
Created ye D Devendra Pratap Qingh




More Than Ogive

MORE THAN OGIVE

More Than Ogive

Data Table -
Class Lower Class | Frequency | Cumulative Frequency 40
Interval Boundary (f) (More Than)
0-10 0 5 40 . 35
g
10-20 10 9 40-5=35 ';304
2
20 - 30 20 14 35-9=26 as, OE
()
=
30 - 40 30 8 W-1d=12 |2
@ 20
(s
40 - 50 40 4 12-8=4 4
£ 15
g (30, 12)
Points to be plotted 3 104
(Lower Class Boundary, Cumulative Frequency More Than)
(0, 40), (10, 35), (20, 26), (30, 12), (40, 4) 5 (40, 4)
0 1 1 I I 1
0 10 20 30 40 50

Lower Class Boundary

o " 1l o F=N 1 o, 2 FX 1
CrCatCT O oy DT DCTvVCTIara T ratap orrTgrt




Learning Outcomes

(AT qform)

After learned this unit, the learner will be able:

To explain the meaning and importance of graphical presentation of
data.

To describe the contributions of René Descartes and William Playfair

in the development of graphs.

To identify and label the X-axis, Y-axis, origin, quadrants, and scales

correctly.
To use suitable scales and broken-axis symbols properly in graphs.

To draw and interpret bar graphs, line graphs, pie charts, histograms,

frequency polygons, frequency curves, and ogives.
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Learning Outcomes

(AT o)

After learned this unit, the learner will be able:

* To differentiate between histograms and bar graphs, as well as
frequency polygons and frequency curves.

®* To construct less than ogive and more than ogive from cumulative
frequency tables.

®* To identify and interpret positively skewed, negatively skewed,
symmetrical, bimodal, uniform, and random histograms.

® To analyze graphical data and draw meaningful conclusions from it.

* To apply graphical presentation methods in statistics, educational
research, and practical life situations.
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Self Assessment Questions

Who developed the Cartesian Coordinate 5.  Which graph uses adjacent rectangles?
System? A. Bar Graph B. Pie Chart
A. William Playfair B. John Tukey C. Histogram D. Ogive
C. René Descartes  D. Florence Nightingale
Which graph is used to show parts of a whole? | 6. A frequency polygon is formed by
A. Histogram B. Pie Chart joining:
C. Ogive D. Frequency Polygon A. Class intervals B. Midpoints

C. Frequencies only  D. Angles
The horizontal axis in a graph is called:

: .. 7. Which curve is smooth and continuous?

A. Ordinate B. Origin e c N,
C. Abscissa D. Quadrant - FIHEeRey LUIVE B, Bat D

C. Histogram D. Pie Chart
The point where X-axis and Y-axis intersect is

8. Less than ogive is drawn using;:

called:
A. Midpoint
C. Boundary

B. Origin
D. Scale

A. Lower class boundary B. Midpoints
C. Upper class boundary D. Angles




Self Assessment Questions

C. Symmetrical D. Negatively skewed

9. More than ogive generally forms: 13. In a positively skewed histogram, the tail
A. Increasing curve  B. Decreasing curve extends toward:
C. Circular graph D. Straight line A. Leftside  B. Right side
C. Centre D. Bottom
10. Which graph is best for comparing categories? | 14. Which symbol shows a broken scale on
A. Bar Graph B. Histogram axis?
C. Frequency Curve D. Ogive A. x B.//
C.+ D. O
11. A histogram ts:
SO represen 15. Pie chart values are represented in:
A. Discrete data B. Continuous data
. ' — l A. Angles B. Length
- rercentage only - atio only C. Frequency only D. Width
12. Which histogram has one central peak and
¢ 16. Who introduced bar graph and line
symmetry?
graph?
A. Random B. Bimodal

A. René Descartes B. William Playfair

C. John Tukey D. Pearson




Self Assessment Questions

17. Which graph helps to find median graphically? | 19. Which graph may become misleading due
A. Pie Chart B. Histogram to distorted scale?
C. Ogive D. Line Graph A. Frequency Polygon B. Gee-Whiz
Graph
C. Pie Chart D. Histogram
18. Frequency polygon uses: 20. Which graph is useful for showing trends
A. Smooth curves  B. Straight lines over time?
C. Angles only D. Circles A. Line Graph  B. Pie Chart
C. Ogive D. Histogram
Answer Key
1-C 2-B 3-C 4-B 5-C
6-B 7-A 8-C 9-B 10-A
11-B 12-C 13-B 14-B 15-A
16-B 17-C | 18-B 19-B 20-A




Thank you for your time, attention,
and valuable support.
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