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Statistics

The word ‘Statistics’ is derived from the Latin word Status’ which means ‘A Political SY“QbUS

State.” A political state had to collect information about their citizens to facilitate

governance and plan for the development. Statistics is used in both singular as well as © Collection and Presentation

tir
of Data 1h

plural sense. . o 4,
() In singular sense, Statistics is a Science which deals with the collection, presentation, . S;%Tgai P 1 I
analysis and interpretation of numerical data. © Modsives of Contral T ﬁ

(#2) In plural sense, Statistics means numerical facts or observations collected with ]

definite purpose.

Then in course of time, Statistics became main branch of Mathematics which deals
with collection, classification and analysis of numerical data.
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Graphical Representation of Data k-

We know that with the help of pictures or graphs, study of data Example 2. Represent the fo]lowing ffequency
becomes much clear and convenient, even if the data is  distribution by means of a histogram.

2y
complex. To represent the data through the pictures or graph  Marks ,,_102029'30—:30“4()"405(")&9@9*@0\70\ 08 i

is called the graphical representation of data Numberof = 7 5 e e
students ‘

- : ; : 2

Some of the pictorial representations of data are

P R Sol. We represent the class intervals along the Xink

; . Histoerams . Fre i ol. p . - on
P grams 3 quency polygo suitable scale and the corresponding frequencies along e

Y-axis on a suitable scale. We construct rectangles wig, =

intervals as bases and the corresponding freunndcs :

1. Bar Graphs

A bar graph is a pictorial ] heights. :
representation of data in g Thus, we obtain a histogram as shown below
: i Y 1
which bars depxctmg the GSJ- 16 S
2 (3]
variable of uniform width are & 12
drawn with equal spacing RETTrT T A @ 5
between them on one axis Observation —— 5 }(‘)
(say X -axis) and heights of ?‘5 9 ‘
bars shown on another axis (say Y-axis) depend on the values S 3 1
of the variable or frequency of corresponding observation. -é g
=0
Example 1. 70 students from a locality, use different = 2
modes of transport to go to school as given below 1
T 0 X
Modes of transport Car Bus | Moped | Bicycle | Rickshaw 102 ':0 k40 50 60 70 80
e it Pl o, ol SR b arks /=il
Number of students 4. & 97 12 19 8 !
Drow o ber g e e eumasaas e wtistidgidmevhen Classiplervals ‘
Draw a bar graph representing the above data. are of Unequol Size
: : Y i
Sol. Here, the variable is | 35 We know that in a histogram, the areas of the rectangles
the mode of @ 3 27 z ¢ : : }
e & are proportional to the frequencies, but in this case the
b e e ;’g 19 widths of the rectangles are varying. So, we need to make 1
X-axis choosing any ¢ 15 . certain modifications in the lengths of the rectangles (ie.
scale and the value 510 8 frequencies), so that the areas are became proportionalto
of variable is the E s 4 the frequencies.
number of students 3 0 _ , X Y 4
to be raken along Car  Bus Moped Bicycle Rickshaw We calculate the adjusted frequency by using the formula
die ¥oric Mode of transport —
All the bars should be of the same width and same space should be Adj usted frequency
left between two consecutive bars. Minimum class size = i v
be drawn as shown below = - requency o
These bars may be drawn Class size of the class

Note Width of the bar is not important but for clarity, we take equal

widths for all bars and maintain equal gaps in between them.
v HiSfogr am children of various age groups playing football
match in a park was found as follows

A histogram is the graphical representation of a grouped |
frequency distribution in exclusive form with continuous Age (in years) ! 12| 2-3| 35| 5-7§7—10!i 10-15| 15-17

8

Example 3. A random survey of the number of

classes in the form of rectangles with class intervals as_bases and N e | | 1zi Ten
the corresponding frequencies as heights. There is no gap ehildian 5 l 4 % 101‘ | l |

between : i les. ;
SRYA0 conseoutive Iome e Draw a histogram to represent the above data
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e following freqy, Class size of the class - | reduency of the class

histogram. €y

Frequency distribution after adjusting frequency

£ Number of childre i
i vgars) ._(frequency) n Wld(t:ll’l of the | Adjusted
= SIS | cless | trequency
’ : .
en'a].? along the X ax5=5
ponding Frcqucnciq‘ ‘ = : ; i
construct rectan, ! ol
corresponding frequ o8 . : 1
—x10=5
s shown below & = : %
: =il —6
5 2
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| 2 lx8=4
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The required histogram is as follows
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¥ frequency Polygon

 frequency polygon is the polygon obtained by joining the
aid-points of upper horizontal sides of all the rectangles in the
stogram. Frequency polygons can also be drawn independently
shout drawing histograms. For this, we first find class mark of a

sinterval by using the formula
Upper limit + Lower limit
Mpper Mg el -

2

Class mark =

Now, take the class mark along the horizontal axis
(i.e. X-axis) and frequencies along the vertical axis
(i.e. Y-axis) and join all the class marks to get required
frequency polygon.
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Note To complete frequency polygon. we assume that
there is a class interval with frequency

first interval and one after last interval

Zero belore

Example 4. Draw a frequency polygon
representing the following frequency

distribution.
Class | 30-3| 353| 404 454 505 | 555
intervals 1L 4 9 1.4 Q 4 9
Frequency ‘1 12 16| . 20 8 10 4

Sol. Given, class intervals are discontinuous, so we make
continuous by subtracting and adding 0.5 in lower and
upper limits of each class interval.

We take the imagined class 24.5-29.5 at the beginning
and 59.5-64.5 at the end, both with frequency zero.
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Class intervals | Class marks = Frequency
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opnoge |- oo 0
25345 | R 12
gess | 9 16
395445 | i
445495 | a7 g,
e 1 W
545-59.5 Py

62

59.5-64.5

Along the X-axis, we take class marks 27, 32, 37, 42,47,
52, 57 and 62 with a suitable scale.

Along the Y-axis, we take corresponding frequencies 0,
12, 16, 20, 8, 10, 4 and 0 with a suitable scale.

the points A(27, 0), B(32, 12), Q37 16),
E(47, 8), R(52,10), G(57, 4) and H(62,0).

Now, plot
D(42, 20),





