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)) Meaning of Statistics Y)

When defined in Plural sense - Nada. o #,( Lol %W W
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> |What topics we are going to cover

» Collection of Data \/

 Presentation of Data /

e Present Data Graphically \/



Statistics is derived from -

Latin word ‘status, A’WWLC(M/\
[talian v!ord ‘statista’ W
German word ‘statistik’ %ﬁd
— — -—

French word ‘statistique’ d’%“f L

/’\.
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>» Application of Statistics

Every field where you need to understand and analyze data is an application of
statistics.
That's why we will limit ourselves to only field related to commerce i.e.,

Economics

Business Management

Commerce and Industry

L ol




D Limitations of Statistics

Y

~—7
(1) Study of@uantitative)data y(i%vﬁffu‘:zst:atistics studies only such facts as can be

expressed in numerical terms. It does not study qualitative phenomena like
honesty, friendship, wisdom, health, patriotism, justice, etc.

(2) Study of(Aggregates only: - Statistics studies only the aggregates of quantitative

(3)

(4)

(5)

facts. It doe L ﬁgy taﬁs%al facts relating to any particular.

Homogeneity of Data, 'an essential Requirement: - To compare data, it is
essential that statistics are uniform in quality. Data of diverse qualities and kinds
cannot be compared. )

Results may Prove to be Wrong: - Future projections of sales, production, price
and quantity etc. are possible under a specific set of conditions.

Can be used only by the Experts: - If we do sampling and the rules for random
sampling are not strictly adhered to, the conclusion drawn on the basis of these
unrepresentative samples would be erroneous.




> Collection of Data

1. On the nature of data, we can define data as -

Quantitative Data- Y\ UnrlAC dakes \\ B NO\% 0Ll N yued ) Mgﬁ

Qualitative Data - hq\,m?j @em% &W&—ﬁ N WML‘QM\S

Qualitative information can be used in statistics by converting it to quantitative
information by providing a numeric description to the given characteristic. For example -
putting it on scale or ranking system



D% Variable

Discrete Variable:-

When variabje taken is countable, then it is called as discrete variable

Example : Money in an account, No. of shares of company

Continuous Variable:-

When variable can obtain any value from the given interval.

Example : Height, weight etc. ( %‘0 (v 19 é%&m/w

H’ﬂ’l&\ox 74 6% [%J%\QB




Y% | On the Basis of Source of Data Y’

Primary Data: - Data collected by the investigator for his own purpose, for the first
time, from beginning to end, are called primary data.

e These are collected from the source of origin.
e Data, originally collected in the process of investigation are known as primary data.

» Interview method \/\/
» Mailed questionnaire me\t%
» Observation method /

» Questionnaires filled and sent by enumerators.



>» | Interview Method

» Direct Interview Method or Personal Interview Method

E.g. - Natural Calamity

» Indirect Interview Method
= .
E.g. - Railway accident

» Telephonic Interview Method

Fastest interview method with maximum non responses and less accurate

— -



\ 74
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[ (
Under this method, questionaires are mailed to the informants.A letter is attached
with the questionnaire giving the purpose enquiry. The informant notes the
answers against the questionnaires and returns the completed questionnaire to

the investigator. - -

S ——

e

Although a wide area can be covered using the mailed questionnaire method, the
number of non-responses is likely to be maximum 1n this method™ N

e




>®» | Observation Method | T achun V’

Direct information is collected by taking the observation by the observer.

Although this is likely to be the best method for data collection, it is time consuming,
laborious and covers only a small area.



>®» | Enumerator’s Method

» Under this method, a questionnaire is prepared according to purpose of enquiry.
» To cover the wider range the enumerators are appointed.

This method is very best for wider range but costly in nature
[ VAVl
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D% | On the Basis of Source of Data Y’

Secondary Data - Secondary data are those which are already in existence, and which
have been collected, for some other purpose.

These data are, therefore, called second-hand data. Because data have already been
collected by somebody else, these are available in Wm of published or

unpublished, reports W o V:/mW
m% LT WW j




> | Sources of Secondary Data

There are many sources of getting secondary data. Some important sources are listed

bElOW: / / / /

International sources like WHO, ILO, IMF, World Bank etc.

Government sources like Statistical Abstract by CSO, Indian Agricultural Statistics

by the Ministry of Food and Agriculture and so on.

Private and quasi-government sources like ISI, ICAR, NCERT etc.

\—’_

Unpublished sources of various research institutes, researchers etc

T —



Scruitny of Data @ W
P 4 y ANl slisid Lot -
Checking Accuracy an@msnstencg A 03/
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Internal Consitency of Data :When two or more related data are present, cross
checking can happen




>®» | Presentation of Data

Once the data are collected and verified for their homogeneity and consistency, we
need to present them in a neat and condensed form highlighting the essenfial
features of the data.

\ 74

» Any statistical analysis is dependent on a proper presentation of the data under
consideration. I

===

» An important method of organization of data is to distribute these into different
classes on the basis of their characteristics. This process is called classification of
data



> | Classification of Data or Organising of Data

e [t involves conversion of raw data into groups in a manner such that some
meaningful conclusions can be drawn out of them.

e Basically, Classification of Data can be defined as the process of arranging data on
the basis of characteristics into the number of groups or classes according to the
similarity of observations ¢ — | Yo



D% | Data may be Classified as

(i) Data Chronological or Temporal or Time Series: -
jQ‘(\ - Mo~
Apn L — Jua

N
(ii) | Geographical or Spatial Series Data: -. A é_
\J

Ol cky
G




)) Data may be classified as

(iii) Qualitative or Ordinal Data: - |

Bodmasin,

Kaom B cuelvark
A
I, Ba s

Wq%

(iv) Quantitative or Cardinal Data: - 0 ,20




V/’7
)) Frequency Data V’

The frequency of a particular data value is the number of times the data value occurs
and data in which we can count frequency is called as frequency data

Example:




>®» Non-Frequency Data

Data where the identity of the each of the individual values has to be kept in view are
called Non-frequency Type data.

Example: \
(hace




)) There are Generally Three

Forms of Presentation of Data

J Textual or Descriptive Presentation S

- Tabular Presentation |-

- \ :
< Diagrammatic Representation of Data




D% | Textual or Descriptive Presentation

In the textual presentation, data is described by paragraph of text. This method is used
in most of the official reports, where the activities, plans or programmers of a project
are described in words, inserting relevant facts and figures in between them. When the
quantity of data in not too large, this form of presentation is most suitable.

Example:

v Unpopular

T —
v Difficult to interpret

e T
v Time consuming

(Paragraph 3.1)

Harvana Power Purchase Centre




> | Tabular Presentation

Data is presented in rows and columns. A statistical table is a systematic presentation
of data is rows and columns. Caliprnn

2&.\3 N\ﬂ——‘—f_‘—\
:w
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“Qéh FORMAT OF TABLE
N H‘J W Table NumDber: ..l y Q J :9
Title: . / 67(-

(Head Note, If any)

\/Caption (Column Heading)
Stub > Total

(Row Heading) Sub-head Sub-head (Rows)
ﬁ?:olumn-hood | Column-head Column-head [ Column-head

Qhl ! | :
tnes
gjw E tnes; '

Total (Columns)

Source Note:
Footnote:




>» | Diagrammatic Representation of Data

Diagrammatic presentation of data is another useful method of presenting the data in a
compact form. There are various kinds of diagrams in common use. But we will have
discussion regarding: -

(i) Line Diagram or Historiagram

(ii) Bar Diagram

-

(iii) Pie Chart

—




>» | Line Diagram or Historiagram

Whenever data vary with time, we use line diagram which is also known as
Historiagram. (Generally, used in time series)

* In a simple line diagram, we plot each pair of values of (t, y,), y, representing the
time series at the time point tin the t - y, plane. snd then the points are joined

a

P [f the fluctuation in data is high, we

o /

2 15 ¥ present the data in form of logarithm vs
33 / time known as Log Chart and Ratio
F 2 Chart

Vi
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D» | Multiple line chart and Multiple Axis Chart

Population (in millions)

« If we have to represent multiple data
(similar data in same unit) varying with
time, we can use Multiple line chart.

B Cower N Lo B T emperature

* [f we have to represent multiple data (with
different unit) varying with time, we can use
Multiple axis chart.

B Error Rate



\
)) Bar Diagram Bar Chart

Vertical Bar Diagram - Used for Quantitative and

Children Favorite Fruit
| | |

Geographical Data ol WW Banar:a .§_.___
m— Apple

N

Horizontal Bar Diagram - Used for Qualitative or swawerny

Orange
Mango

Melon

Watermelon

0| T20 IT60—80—1g) 120




> | Bar Diagram

ple or Grouped Bar diagrams -

8000
For Comparable series 6000

4000
2000

2000 2001 2002

-— \
®Jan mFeb W March

4

Y

Component or sub-divided Bar diagrams - 14
S — | .

Data Divided into Multiple Component 10

Apri June August October

mEast mCentral mWest



)) Bar Diagram

Divided Bar Diagram/ y, 85 ‘ \ Weekly Product Sales

For relative Comparision with whole

0% W 8 evnbocinon EMW
M.




“eted A5+ o+ S HITH IS D Y’
. = oo - : \

Cost of Construction of House

Formula for Angle Calculation :-
Angle - (Segment Value * 360) / Total Value

Used for presenting a part with a whole

*Timber ®Supervision @Steel WBricks @Cement @ Labour



QUESTION - 01

The production of Wheat by different States of India are as shown below: -

Draw suitable diagram to represent the inforthation

Stat Producti *

e roduction 2

Haryana 20 — | ,_Ej;ieb =73°
Punjab 25 = 36 p=

Uttarakhand 25 Y o doe S

U 20 132, .o
Wt " 100% Tos JROTRS
r&ngb" 3 &

Y



QUESTION - 02

The mode of presentation of data are

o Textual, tabulation and diagrammatic \/

0 Tabular, internal and external

G Textual, tabular and internal

Q Tabular, textual and external.



QUESTION - 03

The best method of presentation of data is




QUESTION - 04

For tabulation, ‘caption’ is

o The upper part of the table

o The lower part of the table

e The main part of the table

0 The upper part of a table that describes

N

the column and sub-column.

—




QUESTION - 05

‘Stub’ of a table is the

O Left part of the table describing the columns

o Right part of the table descr)'l{ing the columns

N

e Right part of the table descn{bing the rows
aLeﬁ part of the table describing the rows.

W?’



QUESTION - 06

The unit of measurement in tabulation is shown in




Which of the following statements is untrue for tabulation?

—

ST 4
L

- =

o Statistical analysis of data requires tabulation

—

@hf/acilitates comparison between rows an@ Tl
G Complicated data can be presented /

Q Diagrammatic representation of data requires tabulation. \/)

——=




QUESTION - 08

Hidden trend, if any, in the data can be noticed in

o Textual presentation

0 Tabulation \/
G Diagrammatic representation

° All these



QUESTION - 09

Multiple line chart is applied for

Showing multiple charts

variables are expressed in the same unit

Two or more related time series when the
variables are expressed in different unit ~?

Multiple variations in the time series.

Two or more related time series when the P M"“Qhw e, Uron -

M..zh'*y& apwy UhenS

Y



QUESTION - 10

Horizontal bar diagram is used for

o Qualitative data w
g .
O Data varying over time — 1€ ¥\ Yo

Data varying over space \/
(A)or () ) 7




QUESTION -1

Divided bar chart is considered for

° Comparing different components of a variable

=

o The relation of different components to the table

O woum

o>




QUESTION - 12

Pie-diagram is used for

—

Comparing different components and
their relation to the total

o Representing qualitative data in a circle

e Representing quantitative data in circle

O o




eyl 7 7 7
o 1.2.3.4.69985.11,990.0629.

The frequency of number 9 is: 5

* Frequency Distribution can be defined as the tabular representation of data in which
we distribute total frequency to the number of classes.



>®» |Ungrouped Frequency Distribution

* When we draw a tabulation for the frequency of data where data is in the form of
discrete variable.

Example:

Let's say you survey a number of households and find out ‘how many pets they own.
The results are 3, 0, 1 4, 4, 1 2 O 22,8, 2, O 1, 3, 1 2,1, 1 3. Let’s distribute data in
frequency table.




> |Grouped Frequency Distribution

* When we draw a tabulation for the frequency of data where data is in the form of

discrete variable. G » Courd | trus
Example: | \TY Age Group Tally Marks (No. of People ||
\ = M 5
| W 4 10 - 20 4
e U 34 0-30 [ I :
2\ 30 - 40 1 4
\3\5 a3 A0 hy 10 - 50 L p
50 - 60 || 2
60 - 70 THHL | 6
. 30







>» | Some Important Terminologies

* (Class Limit: Corresponding to a class interval, the class limits may be defined as the
minimum value and the maximum value of the class interval may contain. The

minimum value is known as L (L and the maximum value is known
asthe UV (|
Example : °C°*°’~'\ MW Class - Interval | Frequency
_ﬂiﬁ;{? | 150-153 7
6\ 154-157 7

\“-l 158-161 | 15
Upke, w

fM 162-165 10

166-169 5

170-173




» Class boundary: Class boundaries may be defined as the actual class limit of a class

interval. / Condh vanpua Vow:
For overlapping classification ormutually exclusive classification )

Example: L\\-7 L;uluob, U‘C\O;w&uh |

> | Some Important Terminologies

For non-overlapping or mutually inclusive classification
Example: OCV)ML-—7 [—Ifejtctfjﬁt_ \\J‘C@;‘,U(‘Hjﬁt
o 1

» Please note that for overlapping class interval: Class boundaries and Class limits are
same.




g pees \V4

PR
Find Upper Class Boundary And Lowi‘r‘q,ass Bounqja‘lt“y@_ Lo Faeak

M"’:—Z L-0\" V- ¢ Lto§ | Class - Interval | Frequency
— e [y - 1S3 150-153 7
L, ggs LUSDY 18| 154-157 7
LGB o fonMan | 155 S Tmne e T 1516t |1
ij&n Usop, Lamd | 625 LIBLS = 165 [ 162-165 10
01 vdapureg 'f“ 22— 169 166-169 5
e \le =93~ 170-173 6

V(‘ W Whbey thas, |
01 f wnibing CL: s \gﬁg:m%



>» | Some Important Terminologies

— 16 suprut o nlat & o e Lard,
Class Mid-Point: The class midpoint (or class mark) is a specific point in the center of
the class interval in a frequency distribution table:
M. P | Class - Interval | Frequency
lSo-Hs“;_\g -
Mid-Point = 0V CLt L Y 150-153 7
1 e 5SS % 154-157 7
Example: o~ U \S95 158-161 15
CB+ L ¢
L ¢ B8 \$3"3'__ 162-165 10
L S8 166-169 5
ST 170-173 6




\WA

For the non - overlapping classes 0 -19, 20-32,_})0-59 the class mark of the class 0 -19 is




>» | Some Important Terminologies

* Width or Size of Class Interval: The class width is the difference between the upper-
class boundary to the lower-class boundary of consecutive classes

Class - Interval | Frequency

Example: . | 0-10 A
@-(}&( Qﬁg - 10{;(; 8
T bt = VCOB-LCp 20 - 30 13

= Mo7301 g | 30-40 \ 12
| 130-40 \

40 - 50 6




>®» | Cumulative Frequency

* Cumulative frequency is defined as a running total of frequencies.

Cumulative frequency

N

More Than Less Than Qk) & \pb\

By b
y,




Example:

o oo €8,

CTeTR4+MT ¢

Cl Frequency
o-zo ) 4 -
(920 8
20-30 13
30-40 12
40-50 6
I U3
Class boundary | More than | Less than
= QO N3 Q
> | ( 39 \1
= 5; 3 PH
= 30 <
— M0, § 37
S D U




» Frequency Density of Class
Interval-

Class frequency
C.L.

C L~V CB-¢R=\o-0r1y 10-20

» Relative Frequency or %

—

Frequency of Class Interval

(ool

_ Class frequency

Total Frequency

Y

Frequency Relative ;_
Class |Frequency density frequency(/‘
0_10 4— (%— =0 \‘f '3—3 X\OO\/‘: %37'
% =09 i X (vl
8 o R 184
| .
20-30 | 13 (-\,% =13 %X{“ 2 3o
| % L /.
3040 | 12 | =4 JBX‘OO/ 2219)
40-50 L 206 éﬁ\w <13asy
-~ 2 (0 3 SQML—(DO—‘I—




)) Graphical Representation of

Frequency Distribution

HISTOGRAM

* The areas of rectangle are proportional to the frequencies. o

E We can find the mode from Histogram )“7 (/(OJb vkl
L % sl Umgﬂ

* We can draw frequency polygon by plotting the (x, f) and

then joining it with the line. \ N

OGIVES OR CUMULATIVE FREQUENCY GRAPH

FREQUENCY POLYGON: -

* QOgives help us to find out Median.

* QOgives help us to find out Quartflzs

S ————

— =




) | Frequency Curve Y/

* Limiting form of frequency polygon or histogram.
* Total area of frequency curve is taken to be unity.

* Graph is between frequency density on vertical axis with class boundary
on horizontal axis




QUESTION - 15

Class

0-10

10 -20

20 -30

30-40|40-50

Frequency

5

8

i £

6 4

For the class 20-30, cumulative frequency is

15 (o)) M o

Cloop, %\u\‘ (~_ﬁ\ <L

2@ ¢ | 5 .
To-do | ¥ —
287 | Ig |

o X |2y

20:%0 3% \1

Tl ey



ittty ot 5 S

Mutually exclusive classification

CH omd (| 0L Surnd
o Excludes both the class limits

Wudes the upper class‘ but includes tﬁa_l_q_w_e_r__class_ljmm_.

G Includes the upper class limit but excludes the upper class limit

o Either (b) or (¢)



QUESTION - 17

The LCB is

o An upper limit to LCL

o A lower limit to LCL




QUESTION - 18

Length of a class is

o The difference between the
LCB of that class

0 The difference between the
LCL of that class

O wow

Q Both (a) and (b)

UCB an
—
U%nd



\V4

For a particular class boundary, the less than cumulative frequency and more than
cumulative frequency add up to _
» [T CF 4+4MT¢e =TLC

.Y Total frequency



\V4

Frequency density corresponding to a class interval is the ratio of =) F)‘})Jl,
r""""—:__

o Class frequency to the total frequency)\ O@m W
Mss frequency to the class length |

G Class leng‘gh to the class frequency /<

Q Class frequency to the cumulative frequency A




QUESTION - 21

Relative frequency for a particular class

° Lies between 0 and 1

Lies between 0 and 1, both inclusive —

d

G Lies between -1 and 0

Q Lies between-1to 1



\V4

Frequency density corresponding to a class interval is the ratio of

£D -ty
O Class frequency to the class length v CX.MX W

G Class length to the class frequency

o Class frequency to the total frequency

Q Class frequency to the cumulative frequency



QUESTION - 24

Mod

istribution can be obtained from

Histogram

e Less than type ogives

G More than type ogives

° Frequency polygon



QUESTION - 25

Median of a distribution can be obtained from

° Frequency polygon /Mm ,

e Histogram
|
Less than type ogives )
° None of these —_— \ \ ———— s




QUESTION - 26

The distribution of profits of a company follows

n

o J]-shaped frequency curve

0 U-shaped frequency curve

Bell-shaped frequency curve

Q Any of these







)) Arithmetic Mean

Arithmetic mean is commonly known as average.

The average of a given set of numbers is called the arithmetic mean, or simply, the
mean of the given numbers. et %y 4 )t.}‘l Ly - = - ¥ iw

i.e., Arithmetic Mean (Mean)= —— —/ ——

Yo

Let’s variable x has n values- x4, X,, X2, X4, Xz, cevueenn X
¥ e Yk ' dage | Aoy n

3 Ky mfh‘
—_—
YV

==,
-—

Then, Arithmetic Mean is denoted by, which is equal to : L el
|V,



\V4

The following figures give the marks of 10 students in a class test: Marks obtained:
12 8 17 13 15 9 18 11 6 1. Find the arithmetic mean.

g - A 4¥F Tt 134V SEQ+[B&) 1 +6
- - -

1O

()
Va i
\

Bl
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>) | Arithmetic Mean

- K,k{)K__ S %tk

« Ifall the observatiorfs assumed by a variable are constants, say k, then the

AMis _k
« [fall the observations are added, subtracted or multiplied by value k, then

AM also gets added, subtracted or multiplied by value K

* The algebraic sum of deviations of a set of observations from their AM is zero

lm \
isgivenby y = : V
Wi

. iA M. can not be represented graphically. ) — W} 7
Feet .

 AM is affected due to change in origin and/or scale i.e. @a + bx, the the AM of y
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. . ot 43 £ B 4}% . |
The arithmetic mean of a set of 5 observations 5, 10, 15, 20 and is 15 However, if

each item is increased by 3, then arithmetic mean will be? -
=S

1211721949213



QUESTION 29 ‘\/7:
The arithmetic mean of a set of 5 observations: 2, 4, 6, 8,

£ 10 is @lf each item is
multiplied by 2, then new arithmetic mean will be? *% & & 42 A2 /



\V4

[f it is known that 2 variable x and y are related by equation 2x+ 3y=5and X =1theny
IS?



Merits. Arithmetic mean possesses the following merits:

 §

N1 > W N

)) | Merits Arithmetic Mean

v

[t is easy to calculate and simple to understand.
B RS

It is based on all the observations.\/

[tis rigidly defined.

[t is suitable for further mathematical treatment.




x;
2.
3.
4,

B

N YAV

- L i
N - 3 '7, 8 A ‘
It is very much affected bylextreme values. ) M — (00}

In a distribution with open-end classes the ™ A Mondy witsdle W
___________/

[t can neither be determined by inspection nor can it be located graphically.

[t cannot be computed for a qualitative data such as honesty, beauty, intelligence

etc. L7 M&AU"*

[t may lead to wrong conclusions if the details of the data from which it is

v

obtained are not available




\V4

Measures of central tendency for a given set of observations measures

< W

"The scatterness of the observations” -~ M0 )

wThe central location of the observations" Mol T

"Both (A) and (B)"

O None of these




\V4

While computing the AM from a grouped frequency distribution, we assume that

v A
o The classes are of equal length oL e
_—-—-——r—_:_‘
e The classes have equal frequency (b-20 (5
Jo-90 | aS
All the values of a class are equal to —T
the mid-value of that class }o— MO [ 3\




QUESTION 33

Which of the following statements is wrong?

o Mean is rigidly defined
Man is pat affected due to sampling fluctuations

e Mean has some mathematical properties

o All these

Y



\V4

If there are 3 observations 15, 20, 25 then the sum of deviation of the observations from
their AM is

ZC“C\L\"AV\):‘D

5

B
0O s
D

None of these




S 05 Umdang
l
Mot -V odra,

e Median, for a given set of observations, when arranged in an ascending order or a
descending order of magnitude. It may be defined as the middle-most value

e As distinct from the arithmetic mean, which is based on all the items of the
distribution, the median is what is called a positional average.



)) | Calculation of Median - Individual Observations

For ungrouped data consisting of n observations, the calculation of median involves the
following steps:

a. When nis odd, the value is given by liﬁ_:%\_mw

b. When n is even, the value is given by- %H\;Q*\:ﬂ

'\



QUESTION 35

Find the median for the following data:

(i) 19 22 17 20 12

ii) 58 49 64 70 91 34

Vi/
@ 3“\ ) SZ £ WOGHY/
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In case of an even number of observations which of the following is median?

o Any of the two middle - most value

. a
24 (Bt
e The simple average of these two middle values —— ol o~
=

e The weighted average of these two middle values

o Any of these




)) |Properties of Median

(i) If xand y are two variables, to be related by y = a + bx for any two constants a and b,
then the median of y is given by

(ii) For a set of observations, the sum of absolute deviations is minimum when the
deviations are taken from the median.

<\ Xmo\\ =) P v,






)) |Merits of Median

It is rigidly defined.

[t is easy to calculate and simple to understand. AL

[t can be computed while dealing with a distribution with open end classes

 Gmb PN . .
Being a- Wt is not much affected by extreme observations.

[t is the most appropriate average to be used while dealing with qualitative data.

SoB L R A

[t can sometimes be located by inspection can also be determined graphically.

L A g \ O LXEN*Q

"



>) |Demerits of Median

1. Median, being a positional average, is not based on each and every item of the
distribution. — Mddnem avJ«} S0/ ? totel. oo
L
2. Itis not suitable for further mathemati¢al treatment. —

3. It cannot be determined exactly for an ungrouped data consisting of an even
—_— Sy e

number of observations.

4. In comparison to arithmetic mean, it is much affected by sampling fluctuations.
o A

5. For calculating median, it is necessary to arrange the data in order of magnitude.

—_— T

——

—#
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Two variables x and y are given by y = 2x - 3. If the median of x is 20, what is the median
of y?

O » g= -3

Q 40 Tovad = QD

BM: )\”\w-s

O = (20)3 ~Mom3x2Y




)) , Partition Value or Quartiles or Deciles or Percentiles

These may be defined as values dividing a given set of observations into a number of

equal parts. Maguorn = & PM = Se') Sov.
 Quartiles - NG |95 » k

I\l A5y
el | s

0 |

e Percentiles -
— 300 WM B P“\Q\ "M



)) , Calculation of Quartiles — Individual Observations

e For ungrouped data consisting of n observations (not necessarily all distinct), the
calculation of k! quartile Q.=(k=1,2, 3,) involves the following steps:

O (Lo

> S T (Kon + .
IR N
Sbﬂﬂm



\V4

Calculate the quartiles Q, Q,, Q; for the following data: -
23,11,9,8,6

Kes ‘ e'uhe:e\-— 6‘&@ ERY




QUESTION 39

Quartiles are the values dividing a given set of observations into

o Two equal parts

\@) Four equal parts 9\, 02,04




QUESTION 40

Quartiles can be determined graphically using

I8
o Histogram

e Frequency Polygon




* The mode is the value that occurs the most often in a data sét, or you can say the

data with the maximum frequency is called as mode.
EXAMPLE:

1,2,3,4,4,5,2, 3 4 What will be mode?

\/qﬁMw_g:hw#} Mot =

Bi- Modal Distribution Multi- Modal Distribution

AR TSRV A B Y
.I_L.Lx)) Y,

t is not uniquely defined.

* Calculated using Histogra\ \\//

No Mode

\ ﬂﬁﬁ;g

—_—



> |Properties of Mode

» We also note thatify=a + bx, theny,_,=a + bx,_,

'2,-. 0&“’%)&
JM :O\*IQXM

QUESTION 41
Ify=2+ 15(‘: 3md hat is the mode of y?

Knud =S
(oo =3 ST 3OS ) 4TS




)) |Merits and demerits of mode

Merits. Mode possesses the following merits

1. Itissimple to understand and easy to calculate. \/\/
[t is not at all affected by extreme observations and can be calculated even if
extreme values are not known.

|\0moo \

In some cases it can be located merely by inspection.

2
3. Itcan be determined graphically from a histogram.
4

5. It can be conveniently determined for distribution with open end classes.
—————————————————— L —



>) /Demerits of Mode

Mode has the following drawbacks

1:
2. Itis not based on all the observations.
3.
4

. As compared to mean, mode is affected to a greater extent by the fluctuations of

It is not rigidly defined -7 YO 7\"\%‘(& vl

e s ot ki
It is not suitable for further mathematical treatment.

sampling.

The value of mode cannot always be determined. In some cases, we may have a bi-
modal distribution.
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Which of the following measure(s) satisfies (satisfy) a linear relationship between two

variables? \j
(]
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Which of the following measures of central tendency is based on only fifty percent of the
central values? )

©) soth (4) and ()



A :O'“*XXS’ _ “njﬂ %’7

)) | Geometric Mean

GM is best measure of CT for ratio & percentages are constant. For example, with
such data as rates of change, per cent increase in sales, populatior} sizes over

* . . L { L
consecutive time periods etc. :li_; (}é) L;ﬁ \l") )
G.M. of two numbers 4and 9is (WM = v X O‘) } )j fb ol NS
s (112612697 | o
And, G.M. of three numbers 1, 4 and 128 is? 4 ‘N ) % -
- P’
L\ (x: )ll‘hW"’

[t is the most appropriate average to be used in the construction of index numbers.

R N L e e

[t is the most suitable average to be used when it is desired to give more weightage to
: . e ——
smaller items and vice-versa.



If all the observations assumed by a variable are constants say K > 0, then the GM
of the observationsisalso K. — \< ' < ’ Ke oD M= .

GM of the product of two variables is the product of their GM’'s i.e. if z = xy, GM of z

= & = )f)( \6' '2—_\&\66; 0)*\}‘:%.63?‘\8
NL= OR »
W C\N\ej “X‘> W= AN

o,
GM of the ratio of two variables is the ratio of the GM’s of the two varlableé'l.e. 2=

X/y
GM of z=
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Which of the following measure of the central tendency is difficult to compute?




A ™M - ool el %’7

—

) | Harmonic Mean S 9;3 LTl ,3 sy -

« [fall the observations taken by a variable are constants, say k, then the HM of the
observations is also

* [fthere are two groups with n, and n, observations and H, and H, as respective HM's
than the combined HM is given by
'“\ AL M < AN AN
AN Ty N e
MM AN
 Harmonic means is used for reciprocal relatlonshlfi\average of speed,\finding P/E
ratio.

-



QUESTION 45

Find the harmonic mean of 5 numbers 4, 5, 6, 10 and 12
\b“\:.{ M = g

Lol el ) 7

N S &6 0\

\ Ag

G — \sya

\':'§:\
763 ar
Tlo

2
Yo o2
s
x=0R
3o T2 Ky
oy



1

2.

ATELTAN /7

C AM AM HM= & \j

'I%o&ﬂ‘m.ﬂw\w Qv — AN 72 Gy T M

If all the observations taken by a variable are constants, say k, then the HM of the

observations is also k. PR D S
UM - _ﬁ-——— . U=
Aedelel - —/ A
243 a &

[f there are two groups with n; and n, observations and H; and H, as respective
HM'’s than the combined HM is given by -
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An aeroplane flies from A to B at the rate of 500 km/hour and comes back from B to A at
the rate of 700 km/hour. The average speed of the aeroplane is
Bt s ool ciati s, Sl

o 100 km per hour -_— \
| Sookwmihr
A&-/
i e 583.33 km. per hour ’ N09 Kmlht &
G 100 V35 km. per hour "”‘1' L ~ —axX\ -‘-’S‘Z)}
N S >V )
o 620 km. per hour. Q/O; 700 o) Vi
/A
(9&&\- |=Seox
e
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Which of the following measure(s) possesses (possess) mathematical properties?

e —




)) ) Important Pointers

* Positional Average i§ Median and Mode )

* Quantitative Average is AM HM and GM :
+ AM>GM> HM —ﬂAH70\M7W’1 =) whim, ViLug o e

AH!_O\M“. n M "/) % M VN $MM
Empirical Relationship :

¢ GM = VAMXGM ’l‘y Mg M= (MM”*)
(St 0 )

* Mode = 3Median - 2ZMean
or Mode -Mean= 3(Mode - Meazt)




Y®» | What s Central Tendency

HARMON

ARITHMETIC MEAN GEOMETRIC MEAN IC MEAN MODE
Individual emD + X2+ X3+ >+ X5 GM =(x; XXX X3 ... .XXp )}/ ™ HM.= ‘,."l The value that occurs the
Observation n Logarithm of G for a set of L(;{,) maximum number of times
. observations is the AM of the —
7 = &i=1 Xi logarithm of the observations; D
n 1€.

2 logx
n_
G.M. = Antilog L 08X

\ n

gGM =




What is Central Tendency

Frequency

Distribution

¥ =

ARITHMETIC MEAN

X\ H+xfo+x3fs+ -+ x.0

hth+f++h

v

GEOMETRIC MEAN

GM =

(x1fiXx2f2Xx3f3 ---xxnfn)lln

/

HARMONIC
MEAN

- fo~h1 .
Mode =1 + (5222—) xc

Where
|, = LCB of the modal class i.e. the
class containing mode.

f, = frequency of the modal class
f_, = frequency of the pre-modal
f, = frequency of the post modal
class

C = class length of the modal class




)) | Central Tendency

< P.—d
e
<

Relationship variables

ARITHMETIC MEAN

if z = xy, then
GMofz= (GM of x)X

of y)
if z= x/y then

GEOMETRIC MEAN

(G
7

HARMONIC
MEAN

DE

Weighted Mean

Weighted A.M = =X

Weighted
H.M =22

(&)

|

Combined Mean

Combined A - Mx,, =

n,x,+n,;x,

ny+n;

Combined
HM . n1+n2

Ri 72

Hy Hj;

gy



Partition Value

Y7

MEDIAN QUARTILES (Q1, Q: & Q1) DECILES (D4, D2,D3...Ds) PERCENTILES (P4, P2, P3,...., Pos)
Discrete Series | o 4i 0 — Size of (ﬂ )"‘ item Q: quartile is given by the % (N + 1) th | The Dy Decile is given by the ;% (N + T‘he Py Percentile is given by the
: value 1) th value — (N + 1) thvalue
\/ the Q, quartile is given by the :—'-(N + | Dy, Decile is given by the :—O(N + 1)th P: Percentile is given by the
1) th value N value sV +1) th value
Group N_cr (N'p—CF,) N-p-—CF,) (N-p—CF,)
=l + xC Dy, =1l + xC Po=14 + xC
Frequency Median = I; + (7 )XC Caie f S ( f m f
Distribution I f I' = lower class boundaty of the l; = lower class boundary of the Decile | [; = lower class boundary of the
- | PR SR Quartile class i.e. the class containing class i.e. the class containing Decile. Percentile class i.e. the class
s T I Quartile. N = total frequency. p = N = total frequency. containing Percentile.
median class i.e. the class 123, : 1 2 3 9 N = total frequency
containing median. ¢4+ 107 Q1. Q2, Q3 respectively P=15'T0' 10"~ 1p 1oF D1. D2 .S RS »
D3, ....., Dg respectively P= T06"706" 106" 700 'O" 11
N = total frequency. CF = less than cumulative frequency CF = less than cumulative frequency P2, P3, ..., Pog respectively
corresponding %o {1. (Pre Quartiie corresponding to l4. (Pre Decile class) ;
CF = less than cumulative class) F=fr f th . CF = less than cumulative
3 = frequency of the Decile class. 2
frequency corresponding to [1. frequency corresponding to .
(Pre median class) F = frequency of the Quartile class. C = I — l; = length of the (Pre Percentile class)
f= frequency of the median class Dl thasa F = frequency of the Decile class.
C = [; — [ = length of the Quartile C = [; — [} = length of the
C=L-1 class. Percentile class.
= length of the median
dass. \ 8 -
Vme = @ + bXpe
Note:- 1.yme =a+ bXpe

2. ¥ (x; — A) is minimum if we choose A as the median.




>®» ) Measure of Dispersion




)) What is Dispersion?

Dispersion in statistics is a way of describing how spread out a set of data is.

Consider the following three sets of observations, each containing 9 items:
Total
SetA 20 20 20 20 20 A\ A\ A\ A\ 180
Set B ) 16 17 18 19 20 A 22 23 24 180
Set C 12 14 16 18 20 22 24 26 28 180

&

20

20
0

Therefore, we can say that, we need some more measures in addition to central tendency

to describe the data completely.



\V



D®  Measures of dispersion For\ Lavhotwogan
03( W}'Q

ABSOLUTE MEASURES OF DISPERSION RELATIVE MEASURES OF DlgPERSlON

— "

 Absolute measures are dependenton |e ‘Relative measures of dispersion are

the unit of the variable under unit free.
consideration « For comparing two or more

 Easy to comprehend and Compute distributions, relative measures of

————————
— j/dispersion are considered.
\ —

Different Measures ways: -

Different Measures ways: -

« Range - ) Coefficient of Range.

o Meai Deviation =7 Coefficient of Mean Deviation

e

e Standard Deviation . ‘J)- Coefficient of Variation

e Quartile Deviation . ___ % Coefficient of Quartile Deviation.




QUESTION 49

Dispersion measures /’ k.s_—:%
QT/

he scatterness of a set of observations
o The concentration of a set of obgervations/
© Both (4)and ()
0 neither (4) and (B) |

Y
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When it comes to comparing two or more distributions we consider

\

0 Absolute measures of dispersion

e Relative measures of dispersion \_~~
Y

0 Both (4) and (8)
@) Either (4) or (B)



_3:!'0%2\3’% W

. " <
¥ |Measures of Dispersion > a0-52 (¢
CoR = A9-S )Goo ,ﬁ;muo- 6o/
- ryd

Absolute Relative Ify=a+ bx
RANGE (R) Range = Largest (L) - | Co efficient of Range = ——x100 | R, =|b| xR, «7

Smallest (S) | s
MEAN DEVIATION | M. p, = =Y |x — A| Co efficient of M.D from A M.D D,, = |b|x M.D D,
(MD) about A n = M.D about A %100

A
MEAN DEVIATION | M.D about Mean Co efficient of M.D from A.M M. Dy = |b|XM - Dy
(M.D) about A.M (X) _ lzm _x) _ M.D afbout %100
n

MEAN DEVIATION | M.D about Median Co efficient of M.D from Median | M.D Dy = |b|XM - Dy
(M.D) about Median | — %2 | x; — Median| |_ MD a/ll)out A <100




)) |Properties of Range

* Range remains unaffected due to a change of origin but affected in the same ratio due

to a change in scale i.e., if for any two constants a and b, two variables x and y are
related by

+ bx,

oy i

The range possesses the following merits:

* [tis simple to understand and easy to calculate.

L IR

* [trequires minimum time to calculate the value of range.
 ——

e [tis metbased on all the observations onsiders aonly the extreme values



%’7

It is not based on all the observations. /

Range is a poor measure of Dispersion. It considers only the extreme values

[t is very much affected by fluctuations of sampling. Its value varies widely from

sample to sample

[t cannot be calculated for grouped frequency distribution withﬂopen-end classes. J

It is not suitable for further mathematical treatment.

S




\V4

If the relationship between x and y is given by 2x + 5y =10 and the range of x is 5, what

would be the range ofV\‘

o



)) | Mean Deviation

YO LAY

* Mean deviation is computed about mean or median because mode is ill defined

* Mean deviation about median is beneficial because the sum of the deviations of items
from median is least - C -
2 \ N y\m\ =) P Dmpuen

* Mean is more frequently used in computing the average deviation

* Mean deviation remains unchanged due to a change of origin but changes in the same
ratio due to a change in scale
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[f x and y are related as 3x + 4y +7 = 0 and mean deviation of x is 6.40, what is the mean
deviation of y?

\
LUy t7=20 \%': ok G
HD)‘_‘-‘- 6\* | - HDa" \B\Xri-b
MDS: %ﬁ‘ ) =3 —_ X
| A w .
3By }:X_Z’-k




)) | Merits of Mean Deviation

[t is easy to understand and simple to calculate. /
[t is based on each and every item of the data. g
[t is rigidly defined. v

As compared, it is less affected by extreme observations.

v

il o L o



Y®» | Demerits of Mean Deviation VI

1. The major drawback of mean deviation is that algebraic signs are ignored while

taking the deviations of the items.

2. Itis notsuitable for further mathematical treatment.

3. It cannot be computed for distribution with open-end classes.

0Mag MOD oich G . Gty fon s, 1oy
% (e, 3y, Qprandids, Daviedin







>) ) Quartile Deviation

O
Inter-quartile range = @ 3 - @ | Q-Z) 3

S —

* (Quartile deviation, also called semi-inter-quartile range,

* (Quartile Deviation (Q.D.) = ®> - @ \
e =TT

L



)) . Coefficient of Quartile Deviation V/

* The coefficient of quartile deviation is a relative measure of dispersion defined by

Coefficient of Quartile Deviation = @3- 0) Y\os
@3‘\' S\

* Coefficient of quartile deviation is a pure number and can be used to compare two
distributions expressed in different






\V

* Like other measures of dispersion, quartile deviation remains unaffected due to a
change of origin but is affected in the same ratio due to change in scale.

é —atbn 05) , 25+ 251 284
L -L—‘—-——,—r ( ’ )
Merits @DQ:KQ\KSDK 9 0 Oy 9
W

* (Quartile deviation provides the best measure of dispersion for open-end classification.

 Itis also less affected due to sampling fluctuations .~

* Quartile deviation is useful specially when it is desired to study variability in the central half
part of the data.

,
S

* (Quartile deviation is not based on all the observations.

* Quartile deviation is not suitable for further mathematical treatment.

* I[tis affected considerably by sampling fluctuations.
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[f x and y are related as 3x + 4y = 20 and the quartile deviation of x is 12, then the
quartile deviation of y is




>) |Measures of Dispersion

%’7

NS

RANGE (R)

Absolute

Range = Largest (L) -
Smallest (S)

Relative

- _L-S
Co efficient of Range = L+S><1OO

Ify=a+bx
R, = [b] x R,

MEAN DEVIATION
(M.D) about A

1

Co efficient of M.D from A

M.D about A
= y X100

M.D D, = |b|x M.D D,

MEAN DEVIATION
(M.D) about A.M (%)

M.D about Mean
1
=;ﬂn—il

Co efficient of M.D from A.M
" M.D a})out b4 %100

X

M. Dy = |b|XM - D,

MEAN DEVIATION
(M.D) about Median

M.D about Median
= %Z | x; — Median |

Co efficient of M.D from Median
B M.D about A

X100
A

M.D Dy = |b|XM - D,




)) ) Standard Deviation Yl

[t is the positive square root of the arithmetic mean of the squares of deviations of the
observations from their arithmetic mean.

Ko om Sajanad duviohien,




i()\/ %«7
)) | Coefficient of Variation ‘\«3/» 2 O prvgien’s gl
Lo = Qb plen & Ao

* The coefficient of variation,, is a relative measure of dispersion and is given by (ot feart

J Meru -
Coefficient of Variation= — “~ \ 0V 3

Pl

* This is a pure number independent of the units of measurement and hence can be
used to compare the variability of two distributions expressed in different units.

A distribution for which the coefficient of variation is smaller is said to be less
variable or more consistent, more uniform, more stable or more homogeneous.
=SS
—y e ——
* On the other hand, the distributionfer-which-the-coefficient of variation is greater is
said to be more variable or less consistent, less uniform, less stable or less
homogeneous. -




\V4

The algebraic sum of 10 items about 8 is -5. Find its arithmetic mean. Also find
coefficient of variation if standard deviation is 1.5.

{73q) Mé WQNL&



)) | Properties of Standard Deviation

 Standard deviation is suitable for further mathematical treatment.

« Standard deviation is independent of change of origin but not of scale, if y = a + bx for
any two constants a and b, then — Q t bW

SD ofy = 972 :lbl)ﬁ SO?&-‘

This result applies all measure of dispersion

* The standard deviation of first n natural numbers is =







FindSDof 1, 2, 3,4,5,6, 7, 8! : )




)) | Properties of Standard Deviation
720z ¥

. . >
* If frequencies of all observations are same, count them once only.

S.D. between 2 No.'s = Ia;bl Sp = ?— A :o%_:—}\so

._____________-'

2

* Relationship between MD,
4S.D.=5MD =6QD

&S.D. ( 63"“‘
Mean

Median = Median

Skewness . M«:df'

Mode — " Mean

Positive Skew Symmetrical Distribution

Median

Mean ==+ - Mode
.

Negative Skew



QUESTION 56

For any two numbers SD is always

o Twice the range

=¥ Half of the range



QUESTION 57




>) | Standard Deviation

Absolute

Relative

Ifv=a+ bx

Standard
Deviation (o)

Y(x; — X)?
0’==V n \‘,/
l
o= |25 _ g2 s
q n

Co efficient of Variation =

O

%100
- 1

gy = |b|Xaoy

Standard Deviation for Two number|
= 2

Standard Deviations for firyNatur l
nZ-1

12

numbers, o =

Combined Standard Deviation, 0,, = J

Whered; = X; — X;,,d, =X, — Xy5

nyof+nz05+nydf+nd3
n,+n,

Variance (¢%)

Variance means Square of standard

Deviation




Ol
[f all the observations ade Increased b}/ 10, then \2, @ p S 7(0

o SD would be increased by 10 1
Moy = MOn
o Mean deviation would be increased by 10 }
¢, OU 2 90
uartile deviation would increase by 10
‘7 Oz ’/sﬂ‘n

\
All these three remain unchanged. >

Y



QUESTION 59

[f all the observations are, multiplied by 2, then

@) New sD would be also multiplied by 2

w

e New SD would be half of the previous SD

G New SD would be increased by 2

O New SD would be increased by 2



QUESTION 60

The best statistical measure used fQr comparing two series is

o Mean absolute deviation

e Range

G Coefficient of variation

o Standard deviation




QUESTION 61

Which of the following is a relative measure of dispersion?

G Standard deviation
Coefficient of quartile deviation \/
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The standard deviation for the set of number{ 1,4,5,7, 8, is 2.45 nearly. If 10 is added to
each number then new standard deviation is \)

N $07L=2“4\’

- Ut1O

L 4

é% - 6079 = LNS
—_—







