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1. Introduction to
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Biostatistics
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B'iostatistics is the science of collection, analysis and inter-
pretation of facts and numbers connected with Biology.

Biostatistics is also called Biometrics. Biometrics
refers to biological measurements.

A simple example to explain Biostatistics is the estimation of OXy-
gen in a few water samples. The water samples form a population.
The estimation of O, in each water sample is the collection of data.

The amount of oxygen in the water samples is the data.

Arranging values in columns is called fabulation.

In one water sample, the amount of oxygen will be higher and in
another it is lower. It is interpretation.

Table. 1.1: A simple table to explain the science of Biostatistics.

Amount
Water Samples of O, in ml
1 4.5
’) 6.9
3 6.2
4 53

Basic Concepts of Biostatistics
Population
Population is a group of individuals or study elements or obser-
vations.

In the estimation of oxygen, all the water samples form apopu-
lation. The value of each water sampleisa van:ab_le: - i
The population, containing limited number of individuals, 15
A finite population.
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Eg. Number of students ina c.lass.
Number of coconut trees l.n a grove.
Number of Tilapia fishes in ('lp.ond. o
The population, comaimng unlimited number of indiviqy,.
als, is called an infinite pogulatu?n.
Eg. Stars in the sky. Fishes in the sea.
Data

The values recorded in an experiment or 'observation are
called data. The word ' data' canbe used both as singular and pleu-
ral. There is no word like 'datas’.

The data is of two types, namely primary data and secondary
data. )

The data collected by an investigator is called primary data.
It is the first hand information. The person collecting the data is
called investigator.

The data collected from another source is called secondary
data. Eg. Data collected from News papers, journals, etc.

Sample

A small representative fraction of a population is called a
sample.

Getting a sample from a population is called sampling.

Eg. Only afew rice is examined from a boiling pot to arrive
at a conclusion.

One or two grapes are tasted before buying a bunch.

Variable

The value of an item or individual is called variable. Asthe
values vary, it is called variable. It is the characteristic of an
individual.

Eg. The mark scored by a student is a variable.

The marks of many students are variables.

The number of mango trees in a garden.
Variables are of two types, namely

Quantitative variable and
Qualitative variable

'y Vl;heuE a variable is measurable, it is called a quantitatiW
ariable. Eg. Number of students in q class, height, weight, etc-
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The quantitative variable is of two types, namely discontinu-
ous variable and continuous variable.

Discontinuous variables are mcasurable in whole
numbers. They are also called discrete variables.

Eg. Number of mango trees in a garden, number of books in
a Library, number of students in a class.

Continuous variables are measured indecimal numbers. The
values are continuous.

Eg. Height, weight, volume of O2 consumed, percentage of
haemoglobin, length of leaves, elc.

Variables
|
[ !
Quantitative Qualitative
(Attribute)
Eg. Colour of flower
L
Discontinuous Continuous
(Discrete) Eg. Length of leaves

Eg. Number of stu-
dents in a class

Fig.1.1: Variables - types.
Qualitative variable is an unmeasurable variable. It is a
descriptive variable. Itis also called attribute. Eg. Colour of flower
colour of skin, wrinkled seed coat, etc.

Notations Used in Biostatistics

S = Summation (pronounced as sigma)
X= Mean

f Frequency

c Standard deviation

x= Chi - square.

TOTIED
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2. Collection of Data

N 0 o,

The process of getting values and facts from qp
observation or experiment is called collection of data.

The person collecting the data is called an investigator.

The data collected by an investigator by his investigation is
called primary data. 1f the data is obtained from already collected
data, the data is called secondary data.

Data is collected by the following methods:

1. Direct personal interview

2. Indirect oral interview

3. Through correspondents

4. Questionnaire

1. Direct Personal Interview

In direct personal interview, the investigator directly interview

the individuals for collecting the data.

Eg. The blood groups of a class of students can be obtained
by personal interview.

The data obtained by this method is original, reliable, au-
thentic and accurate.

5.Experiments
6.Census
7.Sampling

Itis more expensive and more time consuming.
_ 2. Indirect Oral Interview
In indirectoral interview, the data is obtained from witnesses'.
‘Eg. The number of smokers among college students can be
obmum’! by interviewing the shop-keeper or friends.

This method is economical. But the data may not be reliable.

3. Through Correspondents
me-l‘;o u:;;m d.‘fla is collected through appointed persons called
.o Newsagents of news papers are typical correspon-
- The informations, for news papers are collected by this method.

S
4. Questionnaire
Questionnaire is a paper containing a set of questions to be
answered by the individuals for collecting data.
The questionnaire may be sent through post or through corre-
spondents.
A questionnaire should possess the following characteristics:

1. The purpose of the questionnaire should be given on a cov-
ering letter.

2. The questionnaire should be small.
3. The questions should be simple.
4. 'Yes' or 'No' -type questions should be asked.
5. Multiple choice questions can be given.
6. The questions should be direct.
7. Unambiguous questions should not be asked.
8. The questions should not hurt the sentiments.
9. Questions, related to age, politics, private life, etc. should be
carefully worded.
10.Cross check questions may be included to bring out informa-
tion about age, date of marriage, etc. For example, the year of marriage
can be assessed by asking the class in which the first child is studying.
Model Questionnaire regarding
Food habits of a Village
1.Name

2.Address
3.Father

4.Sex :

5 Married
6.Weight

T.Height

8.Food habit [\’ig_} ‘ Non-\/cg.l

5. Experiments
Data can be collected by doing experiments.
The amount of oxygen present in water samples can be col-
lected by titration experiments.
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Table 2.1: Data collected from an experiment.
Water Samples Amount of O, inmi/
Pond water 5.1
River water 4.8
Well water 3.7
Sea water 4.3
6. Census

Census is a method of collection of data. Census is the
counting of all the members of a population one by one.
Eg.The trees in a coconut grove are counted by census
method.
Human population is assessed by census.
The results obtained in census are reliable and accurate. Datais
obtained from each and every individual.
Itis very expensive. It consumes time and labour.
7. Sampling
Sampling is a method of collection of data.
Sampling is the process of getting a representative fraction of a
population.
Sample is the representative fraction of a population.

. In sampling method a small group is taken from a large popula-
tion. This small group is the sample. Analysis of the sample givesan
idea of the population.

When the population is very large or infinite, sampling is the suit-
able method of data collection.
One rice s tested from a pot of boiling rice to arrive at a conclusion.
Inanelectric bulb factory, the bulbs are tested at intervals how
long they will burn. If all are tested there is nothing left for selling.
One grape is tasted before buying a bunch of grapes.

- Theoxygen content of pond water can be found out by titrating
Just 100 ml of water.
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There are two types of sampling, namely
1. Random sampling.

2. Non-random sampling.

1. Random Sampling

Random sampling is a method of collection of data.

In random sampling, a small group s selected from alarge popu-
lation without any aim or predetermination. The small group
selected is called a sample.

In this method, each item of the population has an equal and
independent chance of being included in the sample.

The random sample is selected by lottery method.

Each individual is given a number. The numbers are written on
pieces of papers. The papers are putin abox. About 100 papers are
picked out. These 100 individuals form arandom sample. The analysis
of 100 individuals gives an idea of the entire population.

Random sampling is of 3 types, namely

1. Simple random sampling

2. Stratified random sampling

3. Cluster random sampling

In simple random sampling, each individual of the popula-
tion has an equal chance of being included in the sample. In this method
the sample is selected by lottery method.

In stratified random sampling, the populationis divided into
groups or strata on the basis of certain characteristics.

Then the samples are selected by simple random sampling.

For example we want to select a sample of 100 students froma
college population of 1000 students consisting of 700 girls and 300
boys. The whole college population should be divided into two strata.
One with 700 girls and other with 300 boys. Now by simple random

sampling method select 70 girls from total of 700 girls and 30 boys
from the total of 300 boys.

In cluster sampling, the whole population is divided into a
number of relatively small clusters or groups. Then some of the
clusters are randomly selected. For example, if we want to survey the
general health of the college student in a state consisting 0f 5000 col-
leges. Here we consider each college as a cluster. Now we can
randomly select several college and conduct the survey.

_ Thelength of leaves of a neem tree can be calculated by mea-
sunng just 10 leaves.

. bThe food habits of all students of a college can be understood
Yy observing only about 100 students,
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2. Non - Random Sampling
Non random - sampling is a method of collection of datq_ In
this method, a sample is collected from a large population baseq on
the convenience, judgement and consideration of the investigatyy,
In non-random sampling, each individual does not get 4 chance
of being included in the sample.

Eg. If 20 students are selected from a college of 1000 sy,.
dents, the investigator selects 20 representatives.
Advantages of Sampling

1. Sampling is an economical method of data collection,

2. Itsaves time, expenditure and energy.
3.Itisreliable.

Disadvantages
1. Sampling needs skill.
2.Itneeds experts.
3. Allthe individuals are not represented.
Primary Data
The data collected for the first time is called primary data
The person collecting the data is called an investigator.

Primary data gives the first hand information. It is original in
nature. It is accurate and reliable.

It consumes more money and time.

The amount of O, estimated b

: X Y astudent by titration is a primary
data. The rainfall recorded by PWD department is a primary data.
Merits of Primary Data

1. 1tis the first hand information.
2.1tis original.

3.Itis accurate,
4. ltis reliable.
Demerits
1. It consumes more money.
2.Itrequires more time,
3. Itrequires more labour.

4. The investigator must be well trained.
5. Personal bias may creepin.
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Secondary Data

The data obtained from already collected datq is called sec-
ondary data.

They are secondary in nature. They are economical. 1t is not
reliable.

The amount of O, estimated by a student by titration is a primary

data. When this data is used by a teacher, it becomes a secondary
data.

The rain fall data obtained from a PWD department is a second-
ary data.

Merits of Secondary data
1. They are obtained at minimum cost.
2. They require less labour.

3. They are quickly obtained.
Demerits

1. They are not reliable.

2. Errors may be there.

3. The method of collection is not known.

4. They are secondary in character.

Table.2.2: Comparison of primary and secondary data.

SL. Primary Data
No

Secondary Data J

1. Primary datais the Secondary data is the
firsthand information. | second hand informtion.

b Itis original. It is not original.

3. Itisreliable. Itis not reliable.

4. It consumes more money.| Itis economical.

5 It consumes more labour. | It consumes less labour.
6 It consumes time. It is quickly obtained.

FOTIED
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3. Classification of Data

Arranging data into groups according to their characteris.
tics is called classification. It is the processing of data.
Objectives of Classification
1. To simplify the data.
2. To condense the data.
3. To bring out the points of similarity and dissimilarity.
4. To compare the data.
5. To bring out the cause and effect relationship.
6. To prepare the data for tabulation.
Types of Classification
The data are classified in the following ways:
1.Geographical classification 4.Quantitative classification
2.Chronological classification 5.Simple classification
3.Qualitative classification  6.Manifold classification
1. Geographical Classification
Arranging data according to the gec graphical location is
called geographical classification.
Eg. Data of countries, states, districts, etc.
The number of cows reared in diffrent villages can be classified
as follows:

Table 3.1: Geographical classification: Number of cows
reared in three villages.

Name of Villages No. of Cows
Village 1 7
Village 2 6
Village 3 9

11
2. Chronological Classification
Arranging data based on time is called chronological clas.
sification.
Eg. Data on years, months, weeks, days, etc.

The coconut yield in four years in a garden is an example for
chronological classification.

Table 3.2: Chronological classification: Coconutyield in4 years.

O

Years No. of Coconuts
1995 10000
1996 12000
1997 11000
1998 15000

3. Qualitative Classification
Arranging data based on qualities or attributes is called
qualitative classification.
Eg. Arranging data based on colour, sex, literacy, etc.
The fishes captured from a pond can be classified into males
and females.

Table 3.3: Qualitative classification of fishes based on sex.

Sex No. of Fishes
Males 250
Females 270

4. Quantitative Classification <
Arranging data based on quantity is called quantitafive clas-
sification.

Eg. Arranging data based on age, weight, height, price, etc.
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Table 3.4: Quantitative classification: Weight of five A
captured from a pond. I5hey

Sl. No. Weight in gms

—

W oW -
00O X

5. Simple Classification
Arranging data into only two classes is called simp
fication.
Eg.The students in a class are classified into two
namely males and females or vegetarians and non-vege,
or day scholars and hostellers, etc.

Table 3.5: Simple classification: Students of a class
are classified into groups.

le clqgg;,

8roups
ariang

Sex No. of Students
Males 10
Females 20

6. Manifold Classification

Arranging data into many classes is called manifold classi-
fication.

Eg.The students in a class are classified into males and fe-

males. They are further classified into day scholars and hostellers.

They are further subdivided into vegetarians and non-
vegetarians.(Table 3.6)

Methods of Classification
The unprocessed freshly collected data is called raw-data.
The data arranged in an order is called array data.
Theraw data is classified in three methods:
1. Individual series

. 3. Continuous series
2. Discrete series

13

Table 3.6: Manifold classification of the students of a class
based on sex, stay and food habits,

Males \ Females —\
FoodHabit | pay  |Hostellers Day |Hostellers
scholars scholars
Vegetarians 4 2 6 4
Non- 3 1 7 3
vegetarians

1. Individual Series
Inindividual series, the values are written individually.
For example, the weight of 10 fishes is written according to their
serial number or in an ascending order or in descending order.
Table 3.7: Classification of individual series. Weight of 10
fishes in gms arranged according to serial number.

SerialNo. |1 |2 3\4\5\6\7\8\9\10\
Weightingms§4\3\\6\7\9\5\6\4\8\4\

Table.3.8: Classification of individual series. Weight of 10
fishes in gms arranged in ascending order.

B AREUEEREAE

Table.3.9: Classification of individual series.Weight of 10
fishes in gms arranged in descending order.

EA39000anaae

2. Discrete Series . e
In discrete series, the data are given in groups. It is also calle
discontinuous series.
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In discrete series, the items having the same Vavlut:s are Here, the upper limit value is included in the same class Hence
grouped together For example in the above table, three fishes aye is called inclusive method. SIS

having the same weight 4 gms- imilarly, 2 ﬁs!m are having the The open-end class is formed in the following way:
same weight 6 gms.S0 the data are arranged as follows:

i Below = 10
Table.3.10: Classification of discrete series. 10 - 20} 1

Weight in gms
11311

No. of fishes

Above - 20
6l 7 \ 8 \ 9 —\ In open-end class, the value does not give the upper limit and

lower limit.
\ : \ l \ 11 793:93°0)
3, Continuous Series

In continuous series, the dataare presented with class intervals,

In this method, the data is divided into classes. The first class
and the last class are fixed by seeing the lowest and highest values.
The lowest and highest numbers of each class are called cless limits.,
The lowest number is called lower limit and the highest number is
called upper limit.

The class limits are made in three methods, namely

1. Exclusive method

2. Inclusive method

3. Open end class method

In exclusive method, the class intervals are formed in the fol-

lowing method:
0 - 10 0 - 5
10 - 20 or 5 - 10
20 - 30 100 - 15

Inthis method, the value 10 is not included in the class 0-10, but

included in the 'class 10-20. As the upper limit number is excluded
from the class, it is called exclusive method.

In the inclusive method, the class limits are formed in the fol-

lowing way:
0 - 9
0 -
0 - 19 r e 4
20 - 30 =9
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Q 4. Tabulation
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Arranging values in columny iy called tabulation, A columy
of values is called a table. Tabulation |y apresentation o data

A table contains boxes called cells. The cells are arranged i
horizontal rows and vertical columns,

Atypical table has the following parts:

L. Table number 5. Stub
2. Title 6. Body
I Head note 7. Foot note

4.Caption 8. Source

Table. 4.1: Food habirs of N B.S¢ Zoology students.

Eggterians : Egg - eaters
o) D> G

\ .
. Number of Students
Food habitg S———
Boys Girls
-) Vegetarians
e T )
Eggterians
(Egg-caters)

)
|
ne
\_\*\\
i | 7
Census was mae during 2000-200

Source; Datacollecteq by the

Figd.l: Papg of a table,

The table has » number and iy js givenat the top
The name of the table s called title, :

Itis Rive
. S EIven g
Head note refers tothe units of Vitlues given be t

class . leacher

he o
P.
low the title
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The headings of vertical columns are called caption.
Ihe h‘.".iu!l”;'\ of honzontal columns are called stub. s
e values grven in the horzontal and verucal columns ane callex

Iy. o
e Foot note 1s given below the table. It gives explanations on the
™

' lu”. , g .
! Source refers to source of mformation. Itis given at the bottom
ATl TS

of the table. ) '
‘ Tables are broadly classified into two types.,

{. Simple wbles

2. Complex 1ables

1. Simple Tables ‘
In a simpic table, only one charactenistic is shown. Hence this
A . o y § I P

type of table is alvo known as one-way table. Tt has two factors
placed in relation to each other. The following table shows the marks
secured by students in a class test.

Table.4.2: Simple table.

Marks No. of students
0-5 2

5-10 5
10-15 10
15-20 11

20-25 9
25-30 20

2. Complex Tables
Inacomplex table, more than two characteristics are shown. If
there are two co-ordinate . actors, the table is called a double table;
if the number of co-ordinate group s three, it is called as treble table.
Ifit contains more than three co-ordinate factors, then it is called as
multiple table.

The marks of students can be classified according to the sex to
get adouble table,
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Tuble 4.3: Double table.

No . of Students

Marks

Male

—

Female

—

e —

The males and females are further classified according to thej;
residence into hostellers or day scholars. Itisa case of treble tabl,
Table 4.4: Treble table.

No . of Students

Marks Male

Female

Hostellers

Day scholars| Hostelle

Is

Day scholars

|

If they are again classified as belonging to different religions, né-
tionalities, states, etc. It will be an example for multiple table.

Table 4.5: Multiple Table.

Number of Students -
Male Female
Hostellers | DayScholars | Hostellers | DayScholars
R
2] IS |5 | § S S | 8
Marksf§.§§§§§'§§'§§§§
~ = I= 'R = 'R
SIFFIS|EIRIE |2 |58 |7
I

YR YC
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5. Frequency Distribution
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Frequency distribution is a statistical table containing groups

of values according to the number of times a value occurs.

Frequency means the number of times a particular value oc-
curs. Itis the repetition of values.

In frequency distribution, the data are arranged in an orderin a
table.

In a frequency table the data are grouped into classes. The
number of values in each class is called a frequency.

There are 3 types of frequency distribution, namely.
1.Frequency distribution without class intervals.
2.Frequency distribution with class intervals.
3.Cumulative frequency distribution.

1. Frequency Distribution
Without Class Intervals

Frequency distribution without class intervals is a table of values
without classes. It is formed in the following way :

1. The data collected by an investigator is called raw data. Raw
datais the ungrouped data. Itis notin order. Itis in a haphazard
manner. The raw data does not give a clear picture.

2. The raw data arranged in an order is called array data.
The data is arranged in ascending order or descending order.
The array data gives an idea about the population.

Table.5.1: Raw data; Number of children in 30 families.

1 4 7 9 10 3
5 0 5 0 2 4
0 3 2 6 3 8
6 2 1 4 2 3
9 1 8 0 1 1
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ith three vertical columns.

i d wi . L
i 1?“ m(ief:rssiz?‘fmn’ the values of all the items are written in the
ascending order.0 : . 3 5 g
0 1 3 4 6 9
1 2 3 4 7 10
Fig.5.1: Array data; number of children in 30 families. As.
cending order.
No. of children Tallies Frequencyj
0 1111 4
1 2ol 5
2 111 4
3 1111 4
4 111 3
5 1 2
6 1 2
7 1 1
8 11 )
9 11 2
10 ] 1
Total 30

5. Inthe second column repetition of items are given in the form
of tally marks (bars). For each variable one tally mark is given.
They are written in groups of five tally marks each. The first four tally
ma.rks are written as straight lines and the fifth tally mark is crossed.
This is the four and cross method.

6. Thetally marks for each item is counted and i given in the
third column. It is the frequency. The frequency for each item is
equal to the numbser of tally marks againsteach item

7. Atthe bottom of the third col .

i u is
given by adding all the frequencies, mn, the total frequency

21
2. Frequency Distribution
With Class Intervals

Frequency distribution with class interval is atable of values with
classes. Itis constructed with class intervals. 1t is a frequency distri-
pution of continuous series.

Jtinvolves the following steps:

1. The data collected by the investigator is called raw data.

2. The data are arranged in an ascending order. The arranged
datais called array data.

3. The data is divided into S to 15 groups called classes.

4. The first class and the last class are fixed by seeing the lowest
and highest values.

5. The lowest and highest numbers of each class are called class
Iimits. The lowest number of a class is called lower limit. The
highest number of a class is called upper limit.

6. The class limit may be made in two methods, namely exclu-
sive method and inclusive method. Inthe exclusive method, the
class limits are formed in the following way:

0 - 10 0- 5
10 - 20 or 5-10
20 - 30 10 - 15

In the exclusive method, the upper limit of one class will be the
lower limit of the succeeding class. Here the values 10 and above and
the values below 20 are included in the class 10 - 20. As the upper
limit value is excluded, it is called exclusive method.

In the inclusive method the class limits are formed in the follow-
ingway:

0-09 0 - 4
10 - 19 or 5-9
20 - 30 10 - 14

Intheinclusive method, values between 10 and 19 are included

i.n the class 10 - 19. As the upper limit value is included, itis called
tnclusive method.
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7.The difference between the lov\./er limitand upper limig
class iscalled class interval. Itis obtained 'by subtracting the o 2
limit from the upper limit. Itis the width or size of aclass. The Sizeqy
the class interval should be an easy number like 5,10,20, 100, ete

8. The number of values falling in a class is called Classf',,_
quencies.

9. The middle value of the class is called the mid-value o Clagg
interval. The mid-value is calculated by dividing the sum of oy
limit and upper limit by 2. Forexample the mid - value of the clagg
10-20is 15.

Lower limit + Upper limit 10 +20

Mid - value =

” =T g wiild

10.A table is drawn with three vertical columns.

11.The classes are entered in the first column.

12.In the second column, the values are marked in the form of
tally marks. Tally marks are given in groups of five each. Four tally
marks are marked straight and one is crossed. This is the four and
cross method.

Continuous raw data: Weight of 30 Tilapia in gms collected
from a pond (Fractions are made into whole numbers).

ook o6
7233 g

23 N
ber of tally marks in each class is counted anditis
m

: 3T:;(;u of thatclass. The frequency is entered in the third
the freqv
. adding all the frequen-

14.The total frequency is obtained by
d. entered at the bottom of the table.
3. Cumulative Frequency
Distribution ; K-
tive frequency distribution is a statistical table
i ¢ are added.

ies of preceeding classes are ad '

Cf requency distribution for the weight of 30 fishesis

cies an

The cumula
where the frcqu.en
A cumulative
ynstructed as follows: .
¢ |. A table of 3 columns1s prepared.
2.Classes are marked in the first columrll.
. i in the second column.
.Frequency 1S noted in ‘ )
i In 11(116 third column the frequency for the first class is entered

such. ‘
e 5. For the second class, the sum of the frequencies of first class

ond class are added and entered. N .
e SCT(c:xble 5.3: Cumulative frequency distribution of weight of

30 fishes (less than method).

23
371200 29 123 . 13
13
I8 31 26 30 33
Tb1§4~ ntinions pogy L 26 14
able 5.2: Continuous Jfrequency distribution
{\__‘
Class Tally marks of
Variables Frequency
\
- .\—_
0-9 11
;3- 19 111 1111 3
-29 1 11 | ¥
30 -39 b 1 4
.
Total frequency e
30

Cumulative
Weight Frequency frequency
10 - 9 3 3
10 - 19 9 12
20 - 29 11 g3
30 - 39 7 30

6. For other classes the frequencies are entered after adding the
preceeding class frequency. .

7. The cumulative frequency distribution containing increasing
cumulative frequency is called less than cumulative distribution.

8. The cumulative frequency distribution helps to find out the number
of items below and above a particular weight. Forexample, itis clear
from the table that there are 23 fishes having less than 29 gms.

FOTOED
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6. Graphic Presentatiop
of Data
Y 222277 22222222

Presenting data in the
sentation of datq,

Jorm of graphs is called

graphic pre.

A graphis the geometrical image of a data.
A graphisa diagram consisting of lines of statistical data.
The graph is drawn on agraph paper.

The graph has two intersecting lines called axes.
The horizomtal line i cal

led X - gqyis. The vertical line is called
Y - axis.

The point of intersection is called ‘0’,

The “0” point is common to hogp, x and Y axis. Hence the
X axis is also called OX line ang the Y axis is also called OY
line.

A suitable scale is given for each axis,

Usually independent variable
dependent variables are marked on

Atitle is giventoa graph.
The values corresponding to X and Y axis are Plotted on the
paper.

The points are joined with straight or cury,

Table 6.1: Monthly fish landing iy

Month | Jan Feb Mar

Catchin| 5, 25 30 10 35 m
tonnes l

$ are marked

nthe X- axis and
theY - axis,

ed lingg,
L& pong

25

504

404

204

10 +

) X

T T 1 T 1 !

Jan Feb Mar Apr May Jun
Months

Fig.6.1: Graph showing fish landing in a pond.
The graphs are classified into two types, namely
1.Time series graphs

uency distribution graphs
e ‘f . Time Series Graphs .
The graphs containing data that vary with time are called time
smes’l’l}i:g‘me units such as year, month, week,, day.s, hours, rrtn(-i
utes, etc. are marked on the X - axis. The other units are marke
- axis.
> lht:l';{e :r):lts corresponding to X and Y axis are plcftted onthe graph
paper. The points are joined by straight or cu.rved lines.
The time series graphs are also called line graphs. N~
Eg. Monthly fish landing in a pond, yield of paddy, in
ent years. .
The time series graphs are of four types:
1.Graph of one variable
2.Graph of two or more variables
3. Range chart
4. Band graph
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(" False Base Line : Normally the Y - axis (verticm
gt

start with zero. If the lowest value to be plotted on the Y - scgje:

very high, then the vertical scale is stretched by using false base ﬁnls
Here the vertical scale is broken. The space between the origin Ze:(;
and the minimum value of the dependent variable is omitted by dray.
ing two zig - zag line between zero and the first unit on the Y- scale
The X - axis can also be broken in a similar manner. '

Y Y

3500 +

3000 L 2
2500 | 15
200 | 10
1500 | 5

° ; —t—t—t—t X0 WA,
5 10 15 20 25 Pk

- 500 1500 2500

:z;caxtl)s with false base. The X - axis with false base. The

i:diczt ztt:vee.n 0 anq 1500 is  space between 0 and 1500
ed by zig-zag line. isindicated by zig-zag line.

Fig.6.2: Graphs showing false base line

1. Graphs of One Variable
o iZVn}:Z;( gng c()lne variable ls. to be represented, on the X- axi
L nd on the Y - axis the value of varjab|eg e
e points are joined by straight lines. (Fig 6 wwe marked.
. Graphs of Two or More Variables e

If the unit of measurement is the same
more variables on the same graph. For exa’
agricultural production over the past six y

single graph.

w

> elcan Tepresent two or
ple, the datg about the

ears are represented bya
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2: Yield of grains in tonnes for six years.

Yield (in tonnes)

00 | 120 140 | 160 |120
130 | 10 110 | 140 | 160
160 | 140 150 | 160 |170

Table 6.

Wheat
Pulses
Paddy

180

160
140

120

100

1986 1987 1988 1989 1990 1991

Fig.6.3: A graph of three variables.
3. Range Chart
1tis used to exhibit, the minimum
able. Forexample, tohighlight the range of v
ture on different days; the blood pressure
different days, etc.
Illustration 1 : The following 1a

for five days in a particular week.

and maximum values of avari-
ariation of the tempera-

readings of an individualin

ble shows the temperature
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Tuble 6.3: High and low temperaiure Jor the consecurjy,
five days.

[
Tcmp('mll!fl' (

Days High Low
Monday 50 30
Tuesday 40 25
Wednesday 55 45
Thursday 60 55
Frday 30 20

—-

:,: X axis = Days
c lem =1day
E Y axis = Temp.

lem =20C

Days

Fig.6.4:Range chart showin
five days.

Hlustration 2 : The Jollowing table shows the blood pres:

sure o ' 1 ]
f a hypertension patient for the consecutive seven days.
Draw a range chart,

% the range of temperature for
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Table 6.4:Blood pressure of a hypertension patie

nt for the
consecutive seven days.

— Blood pressure
bays S (mm. Hy) |
. Systolic Diastolic
[ Sunday 99 n
Monday 126 74
Tuesday 108 72
Wednesday 122 68
Thursday 104 64
Friday 108 60
Saturday 116 70
1504
140
1304 Systolic
1204
S 110 Xaus = Days
T
€ 100 Lem =1 day
g Y axs = Blood
= pressure
[+o]

lTecm = 10units

Diastolic

rfa ‘ ‘.‘f 1 4 S
Days
Fig.6.5:Range chart showing systolic and diastolic pressures
of a hypertension patient for the consecutive seven days.
4. Band Graph / Layer Chart '
In band graph, the various component parts are represented in
the form of bands one above the other. 1t is also known as compo-
nent part line chart or simply called layer chart. The various com-
ponent parts are plotted one over the other and the gaps between the

S
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aocessive lines are filled by different shades or colours, ete g, 0
BT I ]

[¥]
of bands

the haert has the appeatance ol aseries
Hisstragion, Draw band graph for the following dus,

Table 6.3 ,n“'l!”l Hon n, Ihh/t,\’, " hl'll’ and « ’HHU'\ i omy

Liowy tomne s

Production n million tonnes

Yeur : ; —d

Paddy Wheat Chillies

.w_l%'? 20 10 5
| 9KR 25 12 8
1989 10 15 10
1990 10 10 8
1991 40 20 15

Production in Million Tonnes

1987 1988 1989 1990 l99ll
Year
Fig.66: Band g
and chillies.

2, Frequency Distribution Graphs

Graphs obtained }y i
quency distribution 4 by plotting grouped data are called fr

raph showing the production of paddy, whed

on graphs,
Frequency distribution ig the grouped datq s
' distribug :
A bution can be represented in four typesof ¢

i
I Hissogram
Y} requency polyvpen
O §reguency < wive
d Ogives
1. Histogram
Histogram v 5 graph « cmtaiming froguencies in the forss of
vertical rectangle s 1w a0 area diapram
It is a graphacal pres @ o frequency distribution
The X - axis s marked wiuth class intervals
The Y - axis 1s marked with frequencies
Vertical rectangles are drawn a per the heapht of the frevuen, )

Urt‘&fh CIJ'\\ T}X‘ necu Ng e are drawn w et ;,”:' pap in ’...1“(,1_

Table 6 6. Marks of students

Marks o0 |1o®|nw | neale v v |w w o ool o el
! i !
i 4
Na.of | | : | | ;
? & X i 2 ' | Y
students 1 | |

The width of the rectangle is equal 10 the range of the clas
The height of each rectangle is equal to the frequency of each
class Y

27

No of students

—_}:L_x

0 10 20 30 40 S 60 70 80 90 10
Fig.6.7; Histogram.




The histogram is a
height and width of each rectangle are as per data.

gram s different froma l?ar diagram. T.he bardi

is one dimensional because in a bar diagram the height alonej, 3
per data and the width is not as per data.

Uses of Histogram

The histo
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two dimensional diagram bec,,

Use lhe

1. Tt gives aclear picture of the entire data.

2. It simplifies acomplex datg.
3.1t is attractive and impressive.
4. Ttis easily memorized.

5. Median and mode can be located.

6. It facilitates comparison of two or more frequency distri,.

tions on the same graph.
7. Tt gives an idea of the pattern of distribution of variables n the
population.
Table 6.7: Differences between histogram and bar chart.
SLNo Histogram Bar Chart

Histogram is a graph. Bar chart is a diagram.
Histogram is two dimen-| Barchartis one dimensional.
sional.

The height and width of

each rectangles are as per
data,

Inahistogram the tota] area
of a rectangles represents

the frequency,

The rectangles are drawn

side by side without any
gap.

Histogram s used to repre-
Sent grouped continuous fre-

The height alone is as per
data. The width has no sig-
nificance,
In a bar chart, the height

alone represents the fre-
quency.

The rectangles are draw?
with gaps,

Bar chart is used to rep®
sent discrete frequency di

tribution,

quency distributiop,
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Tlustration: Draw a Histogram for the following data.
Table 6.8: Marks of the students.

0-10 |10-20 20-30\30-40\40-50\50-60\60-70
No. of 5 7 10\ 15\13\10\ q
Students
Y
16—* 15 X axis = Marks
f lcm =10 marks
14 4 Y axis = No. of students
lcm =2 students
12 5
10
010
=
(]
=8 1 7
7]
B¢ -
2 5
4 -
2
0

10 20 30 40 50 60 70

Fig.6.8: Histogram showing marks of the students.
2. Frequency Polygon
Polygon is a histogram with straight lines joining the mid-
points of the top of the rectangles.
Polygon means a figure with many angles.
Itis an area diagram. Polygon is a graph. Itis the graphical
representation of frequency distribution.
The X - axis is marked with class intervals.
The Y - axis is marked with frequencies.
Vertical rectangles are drawn as per height of the frequency of
each class. The rectangles are drawn without any gap inbetween.
The width of each rectangle is equal to the range of the class.

! The height of each rectangle is equal to the frequency of each
Class,

BST-2



Tuble 6.9: Marks of students.

Marks [010 10X

34

40-50 | 50-60 [60-70

70-80 mm

18 12 9 5 3
Y _

77

N Histrogram

204

18- \

o / Frequency curve
, 14 \(
g 12 /
g 10 \\
: -
2 5
]
Z 6 | \

o N

TN
2 4
5—!—x
0 10 20 30 40 50 60 70 80 90 100
Fig.6.9: Frequency polygon. ;
The midpoints of the topofthe rectangles are joined by straight
lines.

The area of the
Uses of Frequency
I. It gives aclear pi
2. Itsimplifies
3. Itisattr:
4

tions on the same graph,
7. Itgives an ideq o

polygon is equal to the

Polygon
cture of the entire data,

acomplex daty,
ictive and impressive,
- Itis easily memorizeq,

3. Median and mode ¢
6. It facilitates compa

anbe locageq,

area of histogram.

rison of tw o more frequency distrib¥

flhcpallcmor TR b les inthe
population, distribution of variables

the line is smooth.
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3. Frequency Curve
Frequency curve is a graph of frequency distribution where

Itis just like a frequency polygon. In the polygon the line is
traight ‘but in the curve the line is smooth.
- It is an area diagram . - T
It is the graphical rcpresentalwn.of Jrequency .
'll‘h‘c X- axis is marked with class mt?rvals.
-axis is marked with frequenc_:es.
'/l;h;i:;(;’);l;m is drawn. The midpoints of the top of the rect-
are ioined by asmooth line. .
anglc’?ﬁgzjc:ir:;(iln gy and end of the curve should touch the X- axis at
idpoints of firstand last class intervals.
o i Tuble 6.10: Marks of students.

90190-100
Marks [0-10 | 10:20 | 2030 | 30-40| 40-50| 50-60| 60-70| 70-80| 80-
3 1
Noof |7 | 14 |20 |22 | 18] 12| 91 5
Students
Y
@ %-1
'§ 207 Histogram
2
2 15- /| e
s Frequency curv
E 10 1
E =
e fTsesrggs
2R R2238 L8 g
Marks

Fig.6.10: Frequency curve. -
; istogram.

The area of the curve is equal to thatof a hlsbta i T
The frequency curve is divided into 3 types bas

ofthe curve. They are:
1. Normal distribution curve. .
2. Positively skewed (Iislrtbttttqn curve.
3. Negatively skewed distribution curve.
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o e is symmetrical and hgg a;
istribution curv I
The normal dis

verted bell - shape.
Normal Positively .
distribution skewed Negatively
curve distribution skewed

curve distribution
curve

Fig.6.11: F requency curves.

The positively skewed distribution curve is asymmetrical, Th

low values of the variables have the highest frequencies.
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77022
8. Measures of Central

Tendency (Average)

7

\‘\\\\\\\\\Q\‘&

The average of a data is called a measure of central ten-

dency. As the average lies in the middle of the lowest and highest
values of a data, it is called a measure of central tendency. All the
values of a population cluster around average.

There are three types of averages, namely
1. Mean
2. Median
3. Mode

[1 . Mean J

Mean is an average.
It is a measure of central tendency .
Mean is obtained by adding all the values and by dividing

the total by the number of items.

Mean is represented by the symbol X (X bar).
Mean is of two types, namely arithmetic mean and geomet-

ric mean.

The average obtained arithmetically is called arithmetic mean.

Normally arithmetic mean is simply called mean.

Geometric mean is obtained by geometric progression.
Mean can be obtained for ungrouped and grouped data.
The mean can be calculated by two methods, namely-

1. Direct method

2. Indirect method or Assumed mean method.

In direct method, mean is calculated for ungrouped data by

k= following formula:
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—_ >x

X =y
X = Mean
Y = Sumof

X = Valueof anitems

N = Total number of items

In indirect method, mean s calculated for ungroupeg dat
the following formula: ]

pXi|
= AiT

>

X = Mean

A = Assumed mean
d = Deviation from assumed mean

>d = Sumofd

N =Number of items

For grouped data, mean is calculated by the following formulx

2 fx Sfm

—_— ——

X =37 or Sf |

= Mean

= Valueofanitem
= Sumof
Frequency
Class mark

Number of items
Merits of Mean
* LMeanis well defined,
2.Calculation is easy.
3.Allthe items are considered for calculation.

g.lt is based on each and every observation.
-Itis used for other statistic

Z 3 "M ox o

al calculations.
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pemerits of Mean
1.Mcan will not be correct if certain values are very big or very

small.
2.1t may give false conclusion.

3.1t gives absurd values. For example, the mean children in fami-
lies is given sometimes as 2% children.
Problem 1

The weight of 10 fishes in gms is given below. Find the
mean by direct method and assumed mean method.
SI.No| 1| 2| 3 415 617 1|8]9 |10

Weight| 12| IS|{ 11{ 19 [ 16| 20| 14|20 | 12| 11

Direct Method
1.1t is an ungrouped data.
2.Add all the values to find Y.x.
3.Dividethe Y.x by the total number of items.

¥x
- = >x =150
Mean X = N N=10
__ 150
10
Mean = 15 gms

2. Assumed Mean Method
(If calculator is not available, follow this method).
I. Itis an ungrouped data.
2. Draw a table with two vertical columns.
3. Write the values in the first column.
4. Consider the value of an item, as assumed mean(A).
5. Find out the deviation (d) difference of each value fro
assumed mean (X - A).
6. Add all the deviations to get Xd.
7. Apply the formula:

mthe



Weight of d= Xon | TRy
fishes =X-16
)
2 B =16 —4 W
5 15 -16 = -
i I -16= -5
19 19 -16 = 3
3 16 - 16 = 0
30 20 -16= 4
14 4 -16= -2
20 20 -16 = 4
1 Ul =16= <3
=21 + 11
Xd =-10
X =A+ .E_
= (V)
= 16+ (10
10
= 16+ (-1)
=16-1=15gms
Answer: Mean = 15 gms
Problem 2
Calculate mean for the following data:
Weight of '
fishes 6 7 8 9 19 !
= |
Numberof | o
fishes 3 17 20 16 19 g
Bl
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1, Direct Method .
. | ltisagrouped data without class interval.
3 Draw a table with three vertical columns,
3. Weight of fishes is given in the first column.

T
Weight Number of "
(x) fishes (f)
6 15 15x 6 = 90
7 17 17x 7 = 119
8 20 20x 8 = 160
10 19 19x 10 = 190
1 13 13x 11 = 143
. Tf =100 Tfx = 846

4.The frequency (number of fishes) is given in the second col-

umn.
5. Multiply the weight by the frequency to get fx and enter in
the third column.

6. Add all the fx to get Xfx.

7. Divide the Y.fx by the total number of fishes to find mean.

X = 2 X = Mean
Xf Y, = Sum
f = Frequency
= 846 x = Weight
100
Answer: Mean = 8.46gms
Problem 3
Find the mean for the following data:
Weight of }
fishes () | 10-20 |20 - 30 | 30 - 40] 40~ 50 | 50-60
Number of
19 13
fishes (f) P i 10




1. Direct Method
I Tt is a grouped data with class interval,
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ed Mean method

/ (39
Y 4

2. Atable with four vertical columns is drawp, 3 Assum : M€
3. Weight of fishes (\ classes) is entered in the firg; 1 1. Itis glgrgliltlt)leg fi::::::il :;;ljrsnlnstfzsr.val VN
4. Class mark or mid - value (m) of each class is ¢g Oluy, 2. Atablewith FEih Tkseok v AUG 2016 1
entered in the second column. Itis calculated by a dd" Culatey 3,Emerthe_ weight o ;S e; (Xl,c a§seii§l) getheﬁrstcolumn, )
limit and upper limit of each class and dividing itby 2 INg the loy 4, Enter mid - value of each class IRt e,} \Sondcolumn, f/
5. Enter thfa number of fishes (f) in the third colump " T Class mark Fre- I; _vigy'gn:;;fq/o Ci:w y
values to get =f and enter at the bottom. - Addy, Class (m) quency} €= %:(hcff/
6. Find the mf by multiplying the mid value and freque ® R=4s
- . ney;,
enterin the last column. ‘ ¥ ang —"] . 30 _ s .
7. Add the values of mf to get 3nf and enter at the bott 10- 20 {10 +20 = e =
om,
Weight of Mid - value N i 50
un _ -45=- .
fishes (classmark) | ;¢ ﬁsl:fﬁn i h0- 30 [20 430 === =25 17 | 25-45=-20 | - 340
(classes) (m) I—
T 30- 40 |30 +40 =2 = 35 16 | 35-45=-10 | - 160
10 - 20 [10 +20==r—= 15 15 15x15 = 225
" 40- 50 |40 +50 =—95°- 19 [45-45=0 0
20 - 30 |20 +30—¥ =as| 17 |25x17= 45
_ 50- 60 |50 +60 =—121—° _ss|  13]ss4s5=10 | 130
30 - _ 170
- 40 |30 sbscommns| B (SsiGe Al g Yf=80 130-950
) i v ¥d = -820
40 - 50 |40 +50=2L — 45| 19 45x19 = 855 /
N % Yd
Vs e X=M
50 - 1 ‘ \1 N =Mean
60 |50 +60 = 110 _ 55 13 55x13 = 713 / Y;‘\\ . ) 820 A =Assumed mean=45
] ‘ e‘u f, ‘;T 45_ S‘b Z = Sum of
=80 Smf= 2780 *" T & ¥ f =Frec!uetncy
Y M-\ t 5 i= 45 -10.25 d =Deviation
X e X = fieam L N = Number of
N 3 = Sum of \ XN Sk 34.75gms observations Xf
= 2780 m = mid value or class mat \ : Answer-: Mean = 34.75 gms.
Mean =34 50 f = Frequency s 5. Seléct an assumed mean (A) from the mid-value. Usu?l!y mid-
=34.75 gms N =Number of fishes: value of the class having highest frequency is selected. Hereitis45.
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ations(d) for each value from the 5

6. Find the devi
Umey
e

(X-A) andenter inthe third column.

7. Enter frequency () in the fourth column,
8. Multiply the deviation with frequency (fxd = fi)
in the sixth column. to gey £ N
9. Add allfd to get 3fd and enter at the bottom

10. Apply the formula.
Types of Mean

Mean is the average. Itisa value of central tend,
Mean is of three types, namely ex
1. Arithmetic mean
2. Geometric mean
3. Harmonic mean

1. Arithmetic Mean
A:.'ithmetic mean is an average obtained arithmetically,
Itis the common average used in our day today life.lt is &
monly called ‘mean’. Itis represented as X (x bar). .
Itis calculated by adding all the values and dividi
the total number of items. Kigtemny
The simple formula for the calculation of mean is

enlter

7= 22 <
S X = Mean (x bar)
N Z = Sum
x = Value
N = Number of items

Merits of Mean
1. Meanis well defined.
2. Calculation is easy.
3 3 iﬂtdllS t::e items are considered for calculation.
5. o usa::;cllc on e;xch and every observation
. oro isti i -
Demorkts of Moo er statistical calculations.

l . Mcall w' N
smal illnot be correct if certain values are very big or V¥

2. Itmay give false conclusion

3. Itgivesabs

e o urd val :

families is given sometimes :: ;;Aifﬂ?:mp le, the mean children n
n.
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2. Geometric Mean
e. Itis the antilog of the arith-

an is an averag
1 series. 1Uis represented

ic me
cometnic! 8 A e i
G flog of different ifems in

melic average @
GM.

It
e pumbers-
1 GM is calculated bytt

g with ratios, indices orany suchrela-

1 isused when dealin

@ following formula
z ‘Og N\

—

Log GM =

f Geometric Mean

highly defined

all the items of the series.

erages, pereentages and ratios.

ic and business statistics in index num-

Merits ©
1.1tis
2. 1tis based on

3. 1tis usefulinay

4. Itis useful inecononm
ber construction.

5. Itisused for further mathem

6. Itis notmuch affected by flu
pemerits

1. 1tis not easy foran ordinary man.

2 Itisdifficultto calculate.

3. If there are zeros or negative v
be calculated.
Solved Problems

The harvest of cocont
the geometric mean.

atical calculation.
ctuation of sampling.

alues in the data, GM cannot

(ts in S coconut trees is given below. Find

2.8,5.6,4
GM = (XX XX XX XX “5)“‘
= (X X SX 6X Hw
GM =(1920) '®

Log GM =1X log 1920
S

(9]

; x 3.281
=0.2x3.281

)
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=0.6562.
GM = Antilog of 0.6562.
= 4.531

Answer Gm = 4.531
; 3. Harmonic Mean
armonic mean is the reciprocal of the qr
the reciprocals of the individual observ;trio:samhme
Itis represented by HM. .
It is an average. Itis a measure of
j central
It is used when dealing with rates and spced;endency'
Itis calculated by the following formula :

th Meaﬂ(]

N = Number of i
_ N of items
HM = X = Value

z1/x

Merits of Harmonic Mean
1. All the values are included in calculation.
g }: :\I}lel;e bzz(: lf;)sr furt.her mathematical calculations.
ults in problems relating to rates and spezt

4. Itis not affected b 1 .
Demerits y sampling fluctuations.

1.1t ‘is difficult to calculate.
2. Itisdifficult to understand.

3.Itcannotbe
: calculated . ;.
Sitteudinais D when some values are in negativest

4. Ttgi i
g1ves more weightage to smaller items.

Median i 7
arramged ,',,n ’is the middle value of a data when the values®"
iy the ascending or descending order.
1an i )
Midiag (;:‘;’e aver age. Itis a measure of central value-
be equal mumpe. f's adistribution into two equal halves. There*”
M ot items above and below the items
Med'ams represented by the symbol md. |
ian can ) ’
The fonnulat;zrc :lhlzlllatcd forungrouped data and gmuPed dﬂ'f
calculation of median for ungrou ;
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md = median
N = Number of items

[f there arc 0dd number of items, then median is calculated as

follows:
Md= H.ii _ 1_.2_ =6
27 =2 -
Value of the 6™ item, when the

Median =
d in an ascending order.

items are arrange
mber of items, the median falls be-

When there are even ni
f these two items are added and di-

tween two items. The values 0
vided by 2to get median.

If there are 12 items, the median is calculated as follows:

2+1 _13 _ 45
2 2
Median = Value of the 6.5" item.It is obtained by
adding the values of 6" item and 7 item and
dividing the sum by 2.
Median of a grouped data with class interval canbec
by the following formula:

N _ .f
Median =L + (_.-’7: Cf)xc
f

Md =

alculated

L = Lower limit of the median class.
N = Total frequency.

cf = Cumulative frequency prior to the
C = Class interval of the median class.
f = Frequency of the median class.

median class.
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Merits of Median

1. Simple to caleulate.

ss VI

- Itisunatfected by extreme

<. ltcan be caleulated graphically.

Demerits
L. Itisnothased on all the items,

- Itisnotused as a common

LV BV

- Itcanbe caleulated without Knowing

- Itis notusad for further statistical caleu)
Table 8.1:Differences berween Mean ang

the vy
A UCS Qt\-
values. Uty

average.
ation,

Mediay,

Mean

Median

1o

(%)

‘[Meanis the average caleulat-

ed by dividing the sum of all val-
ues by the total number of items.

| Meanis representad by X (x-har).

[Allthe items are considered for

the calculation of mean,

Mean can be calculated by the
simple formula,
2X

N
Itis affected by extreme values.

-| Mean is a mathematic average,

Median is the middle value of
the data when the data are g
ranged inan ascending order.

Median is represented as Md,

Allthe items are not considered,

Median is calculated by

th
(-Nqi) item.

Median is unaffected by ex
treme values,

Median s 3 positional average.

Problem 1
Find the median weight of fishes Jrom the Jollowing dara:

Serial No. 1

2
2 3 4 5

‘ Weightingms | ]2

15 11 19

16

a it“

\
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ddata with odd number of items.
wgedinthe ascending order.

" 3 4 3

jsan ungroupe

ll L -
4 -alues are arm

2, The N

SLNo !

2 |15 | e |19

{ la:

Jly the formu .
N N item

Md= Value of _T

S+1

- 2

6

=72

= Value of 3™ item
Answer: Md =Value of 3"item =15 gms.
nswer:

Problem 2 _ ,
Find the median of the

following data:

awitheven numbers.

. dat .
1. Itis an ungrouped an ascending order:

2. The data are arranged in




J8
3. Apply the formula;

N +] th
Md = Value of (2\)i16m

6+ 1

o< NI

= Value of 3.5% jtem
So, median is in between 3%and 4" jtems.
Value of 39 jtem = 15
Value of 4% jtey = 16

* Median - Ll
2
= 31
2
Median = |55 gms,
Answer: Median = 15.5 gms.
Problem 3

Find the median weight of fishes Jrom

Weight of fish n.n
ingms 7
Number of
fishes 15 17

l.Itisa grouped data withgy
2. Draw a table with three ve
3.Enterthe weight of fis
4. Enter the number of fi
5. Find out cumulative

6. Apply the formula,

the following data:

tclass interval.
rtical Columpg,

hes inthe first Colump,
shes (N) in the secong

Coly
frequency (cf) ang enterin e o -

the thirg column.

59 .
Cumulative
Number of fishes ey (e
cight of fishes ~N)
L in gms -
15 -
6 17 32
: 20 %
B 16 o
) 19 b4
10 "
11
f=100
e N = 100 c
th
:
(I\ + l) item
Median = Value of
100+ 1
= 2
101
72
= 50.5% item )
2 of cumulative
In the data, 50 5“‘itemliesinbetween32and5 o
nthe ,50. )
2 and its correspon
ﬁequenc%a}\ the highest cumulative frequency 52and1
So, take
ing y.'eightS gms.

dian = 8 gms. ' |
' 'SMoerr:edian weight of fishes is 8 gms

‘ing data:

o 1 el fishes from the following

Find out the median wel ght of

l -60
Weight in gms -4 4
No.of Fishes 5 6 9 13
7 1
0 1
i i 1 1
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1. Itis a grouped data wi

ith class i
2. Dm\\' atable with three verticallnct(e)ll—v"alm'n
3. Find the cumulative Jrequency >

4. Find the median class us

1s the median class,

. ing the fi
3. The cumulative frequency 40 fall(;?: gia N2=g

6. So, the class 30-40 have the highest fre

0 -~
t‘VEen 32 an\ 4’0

\,_:j

7. The lower limit of the median class is 3()

e

8. The actual frequency of the media classis 16

Class F
re "
quency Cumulative Frequey,
10- ?
30- 40 i " ;_5 71—
<+—16 — | - |
40-50 19 L8
50- 60 3 67
\
9. Cumulative freq <0
uen -
10.Apply the formy,: €y of the class prior to median class is3
V- 1 (82-cr)
xC
L = Lower lim; :
_ mit of med;
I(\jlf: gotal frequf:ncy dian class = 30
= urnulatlve f]‘equency prior t 80
B Class i median Class 2
f = Fro umterva] of the edian =~ 32
quency of the e, diang] aC;lsass = 10
. w > o= 16
edian_ 30, (Ii{
16 x10
= 30 40-32
(-R“) x10
=304+( 2L
16 ) X10

= 30+ 0.5 x 10)

61
=30+5
n weight of fishes = 35 gms.

¢ value of the variable which occurs most fre-

Answer: Media

Mode 1s th
a distribution.
alue which occurs many times in the table is the mode.

sented by the letter Mo.
is a positional average. Itis a mea-

quenrl.\' in
The v
Itis repre
Mode is an average. It

sure of central value.
When a data has on€ concentration of frequency, it is called

unimodal. When it has two concentrations, it is called bimodal.
When it has 3 concentrations of frequency, it is called trimodal.

Mode can be calculated for ungrouped data and grouped
data.
To find out mode of an ungrouped data, the values are arranged
in an ascending order. The value which occurs maximum number of
times is the mode.

18, 21, 23, 23, 25,25,25, 27,29, 29.

In the above data, 25 occurs maximum number of times. So 25

is the mode.
The mode of a discrete distribution is the value of the vari-

able which shows maximum frequency.

No.of Count trees |10 | 11| 12 | 13 14115 | 16
No. of

o.ofcoconuts | o | 415 |04]26]7 | 1
(Frequency)

In the above table, 14 is the mode because the values are maxi-

mum here.

Merits of Mode
1. Mode can be easily found out.
2. No calculation is needed.
3. Itis not affected by extreme values.
4. Tt can be calculated graphically.
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Demerits of Mode
. Itisnotclearly defined.
2. Itisnotbased on all observations
3. ltisnot reliable. '
oro ‘;e lrl‘:s 111()( used for further statistics

Fl-”l[ ”“.' ’”()'! ) (
(('QI"("" r,“' ()”U 0
ﬁ.‘“h(n\'_- J b “‘H ‘,(,r(, ‘\‘hu”'i"q

1\l calculation,

ll't'ig[ |

Number of fishes | 10 | 14 11112
2 | 13 nn

1S anungrouped data,
frange inan ascending order.

" l? 4
. I4 E

3. They
Problem 2

Find the
2 mode
fishes. from: the Jollowin g

. It
2.A

alue 14 s repeated 3 ¢;
repeated 3 times So, 14 js the mode

data showing weight of

Weighl of fishes

in gms 18
20
Number of fishes | 30 35 ~ 22 -
g 28
2 26
L.Itisag > - -
. wmu!x(}dum without clygg ;
q. e m.odu 18 fixed by inspec ion. el
3. Thereisam bt

aximu
g m M number of 35 fi
8ms is the mode ishes with the

&ms. Therefore |
Problem 3

Calculate mode

weight 19

Jor the ﬁ)llowing da,
a:

Irisitd ini

, ;
( [= Lower lin

A, = The ¢
and the frequency of

63
vithclass interval.

v
equenc

(he highest 1T y is the modal class

o prouped data
ing
gy is 20~ 30,

Al
AI"' A,!

' . formula. ;
3, Apply the! = ""( ) b

sitof the modal class = 20

(ween the frequency O
ncy of preceding mod

"the modal
_'The difference be f lht‘.lllcmq;
lcluss () and the freque ¢ S8
(t.n): Al = I| = In' s
lifference between the fre
the succeeding modal ¢l

quency of the modal clas:
ass (f,); A, = f,-1,

C =Class interval of the modal class =10
f, = Frequency of modal class = 0
[ = Frequency of proceding modal class = 3
f,=Frequency of succeeding modal class = 4
Weight Number
0-10 2
Preceding class — —# 10- 20 3 — fo
Modal class —»20- 30 - f1
Succeeding class —»30- 40 —-» 2
40- 50 1
50- 60 2

Mode = 20 + (———6-3 x 10
6-3 + 6-4

=20+( 3 ) x 10
KL

8]
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=20 + (0.6 x 10) ®
= 20+6 y
™ = =
Answer:Mode = 26 gmg o
) =4.1cm

Problems

1. Find the harmoni mm  =4Icm
- ‘ - nic mean for the following data; | Anr;:: ;ollowing table gives the length of fishes. Calculate har-
20 R Tl ke
40 4 ponicmean-
1 \ by \ 1 i 68 | o1 |12-14 |15-17
X 10 20 — 1
Ll \ 20 30 15 2 4 3 1
X 0.1
D'OS 0.033 | 0.025|y 4 HM = xf
N — ' 1
HM=—_ z |fx r’ﬁ'
Z1/x
4
=0.208 Length |Frequency | Mid value| 1 i L
=19.27 in cm ® (m) ’ m m
2 mefouﬁsg‘?se{;”@l =19.27 6-8 2 7 0.143 | 0.286
Weightof 10 fishes, Riilout . 9-11 4 10 0.1 0.4
harmonic mem 12-14 3 13 0.077 0.231
5 | 6 15-17 1 16 0.063 | 0.063
HM = 2T . 1 zf =10 for—:f 950
. = il u
Wt. in gms| Freqm\
3 x1/x 950
2 0.950
5 g 3-25 10.67 =10.53
.20 .00
6 1 0.17 0.60 Answer HM = 10.53 cm.
e — 0.
Zf=10 Zf*— SOBID
—\\XIIX\—
=2.44

BST-3
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Measure of dispersion 5 the
wes around the e

rad vatye
I is also ¢

alled me
vanation of the nemy,

leviatiy
of a dagg,
asure of Yariation,

The megys

sure of v
of COCONYL,

ariation js casily

understoqg by see
inj Coconut tree

S fordg seasons,
Id of coconug iy, all the treey
Yield of coconyy |
N four sengopg Total Average
10 10 10 40 10

ing the y;
Tuble.9 Fie

\
Tree | 10

i

|

Tee2 |12 |y | | a0 | 10 |

Tree3 | 25 2 13 3
: 40 10

The average vie \J\"_—‘

Idis 10in all the treeg,
For the firgy tree, the valye of individua
individual val

For the secong tree,
from the average.

For U'xc U_urd tree, l{lc mdmdua]'vcﬂu S diffey much from the av-
erage. This difference jg called Yariatiop ispersion
The measure of variation has the followip ﬁigniﬁcam.: -
L. Ithelps 10 determine the rcliahililyof;m ay i
2. Itservesasa basis for the contro| of e

Vang;
3.Ithelps to compare two or more data re

1s similarto averag
ues slightly differ or scatter

- y i a‘rin)\n e i(
The measure of dispersion is of the followip,, ‘)’Dcsg anability

67

J 'IN‘H
f " l"l‘ !H\\ (1] \'d[il( ””‘II“K
ren wiween In
}1’ "I’-!’:l'u’.’."r e
ange

{ data
b Of @ 3l Of
i

mallest value
o . = Largest value - Smal
Range = 1.4

R=L-§

b p ‘ C dC’
1 an ld(«l( 1 l'
measure ”fdl" criion. “ !‘ () B ) ¢
. a L4 ! v
RRIHEL | ) -
pre¢ Of v 1 In: AlUcS
! t 'lllilhllllb in J\!“f \ =
\ Id('ful‘. X Tut € On D OCCas bodoy Dy &
. g 4 9 5
Thﬁ. 1€ OCOr . tr ( § 1S10ONS 18 h ] ‘”Nl
l } [lleld““ ‘l\ ] UL as [odow
. CL Cak l“]l t W

Largest value = 22
Smallest value =5

= L - S
Range - 7.5
R&ngt‘ — ] /

} rang l7 l,’ mo ‘hl’ extreme ‘ﬂl"l‘.
12€ IS dl v'fl!ed ) 1€ Su f S
“ hl’” the ra <

; range.
e co-efficient of )
the resulting figure is called Lg;cst value - Smallest value

KRR = Largest value + Smallest value

L-S
L+S

Coefficient of Range =

erits of Range .
" L DisesyOolior S o wsetiifvaloss.
. R _-nsllld)'lng g tes ween dg!l.'l-' ‘
“ hdp.f »study the \-;mahlhl). - ‘fcomnnxhuc-\‘-
3 Mhelps tostudy incrase inpice
51O S
4. Ithelps
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ﬁ. Mean Deviation]

Mean deviation is the average of the deviations of the indi-
vidual values from the mean. It is also called average deviation.
It is represented by MD. The negative sign is ignored

Each value in a data deviates from the mean. The difference 1s
called deviation. The difference above the mean is called negative de-
viation. The difference below the mean is called positive deviation.

The deviation is zero, when the value coincides with the mean.
Mean deviation is calculated by the following formula:
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D

MD ="y forungrouped data
YD

MD= N for grouped data

D = Deviation

f = Frequency

N =Total number of items

Merits and Demerits

1. Ttis easy to calculate.

2. Ttisbased on all observations,
3. Itis reliable.

4.Itis not significant because the negative sign is ignoreq.

Coefficient of Mean Deviation
Coefficient of mean deviationis the ra

: ng data obtaine4 byt
mngms,

8,10, 12,13, 14, 16, 18
1. The mean is calculated using the formula,

X = —
N
91

X = 13gms.

tio of mean deviation ang

\'

i
|
l
5
|
i

|

|

oefficient of mean |
he weight of fishes |

73bt-chcn each valueand the mean
’ﬂmdcviulion (dil'fcrcncu) f—j
. aed - -
is‘c:ﬂcul.llo . ) — - N
I e ]
13 3 |13 | T
L L.-—T 1| 3] 5|18
-1
L'—-_—-_——_

i a:
ation is calculated using the formul

2D

e

N
18
7
MD = 2.57 gms. y
4. Coefficientof mean deviation is calculated by the formula:

3, Mean devi

MD =

Coefficientof MD = _B—I/\IA%
= 251
18
= 0.14 gms.
Answer: MD = 2.57 gms.
Co.MD = 0.14 gms.

] : Vi shes.
Problem 2 : The following table gives the weight of ?5 ﬁ she

o .0 : >, on.
Caleulate mean deviation and coefficient of mean deviati

1
Weightingms | 6 | 7 | 8 [ 9 | 10 ll
&mber of fishes \ 2 4 5 4 3

1. Atable with 5 vertical columns is drawn. )
2. The weight (x) and number of fishes (f) marked in the first
two columns.
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b 3. The weight is muluplied by the numbe.
it is entered in the third column. -
! o ¥ Frie nbias
B x LIX1S obtained by adding i
_ ) ngall fx v
the bottom of the thurd column. -

i
sheg |ugqr

xiuu

<

ull "8
T

¢

v

MD =

Cﬂ-of MD

-
=

Co.of MD

219
/
19
|_|5 gms
MD
Mecean
1.15

P

8.3

nonn

149
8.3

MD =

Mean =

0.14gms.
1.15 gms.

wer: MD
ns\ul‘. h\ :
Co.of MD 0.14 gms.
problem 3 Calculate the mean deviation and coefficient of mean
data which shows the weight of fishes

5. Meanis calculated using the 1
s edusing the following formuly,
X = _‘_‘_ x =57
; N =19
— 157
X= 19
X=8.26=8 3gms
\\L‘l\-:‘hx ?L)hvf \ !
y 1shes fx X-X=
1 l X-X=D fD
6 2
6 2 12 6-8.3=2
: : . J=:23 23(2} =4
7 : B 783=13 ) a3 2
- ; s 8-83=03 5x0.3= 1;
9 : 6 1983207 407= 28
- : 3 10-83=17 3x1 7-;.
0 Jusisay| pazons
‘\' . N - = -
19 =157 ¥p-9g| gp
6. Deviation (D) 1s ‘ ——
)1s calculs
the fourth column. “ulaed by subtracting X and X i
et | g ) X enteredin
0[4nmmg ned by adding al) deviations ;
and entered at the

= S‘E. Deviation (D) is multiphed wigh (
5% column. 3D is obtained by
tom of the 5* column. o

[ ”
m}:;,,a (D) and entered in
0 2 entered at the bot-

9. Mean deviation i
on 15 calculated by the lulkr.n.,? f
“Eiormula

b ) .
MD = ;n..).. D = 219
N N= 19

deviation for the following

jn grams.

weight of 0-10 |10-20 20-30 | 3040 40-50
fshes 1 gmMs

No. of fishes 5 7 8 -4 3

1. Draw atable with7 vertical columns.
2. Enterthe weightinthe first column.
3. Enter the mid point (x) in the «econd column. Ex is calcu-

lated by addition and entered at the bottom.
4. Number of fishes (f) s entered in the third column. Xf is

obtained by addition and entered at the bottom.
S. The weight (x)is multiplied by 1o get fx and entered in the

4* column fx values are added to get vfx and entered at the bottom.
6. Mean is calculated by the following formula:
-i: = ‘2":{_‘_ Yix = 605
ot sr o= 27
605
27

Mean = 224 gms.
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. NO\\’ dL ’i' 1 's [¢ y trv
B dc

from the mean and entered i i
e mean and entered in the 5% colump, g the y .
B3 B &1*
Weight | Midpoint| Number of \\
(X) fishes () fx D=Xx-X
0-10 5 |
# ) 5 '\\
1020 | 15 1 =20 174 \
20-30 25 e 7' i
9 4
30-40 | 35 3 200 26 |,
40-50) 45 3 o1 12,6 iy
- 35| 226 | oot
. < 7.8
M=27 |Bx=605 626 | 2774
. .8
=

8. Thedeviation i
ation is multipli
column. fD values are added t(I) ;i‘: gl;m PR e ey

9. M N and ;
ollows
2778 N =27
27
MD = 10.29 gms
Coefficient o
ntof Mean Deviation = MD
MD Mean
= 10.29
Mean =
_ lo29 =, . 204
224
= 0.46 gms.

Answer: Mean Deviation = 10.29
CoefTicient of Mean .Devgi:::?;
n=
Standard deviatiof 'tandard Dewaﬂon
the square root of me e sapames e .
an of the squares of deviario:; Fix defined as

fro
™ the mean.

gms.
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Jeviation 18 rcprcscmcd by

viationis ¢

Spord (Sigma)

following formula.

grandd alculated by the

Shmd.mi de

tandard deviation
1 observation

D=5
x = Value of ar
5 = Mean
N = Number of items

g =Sum of

Merits
1. Standard deviati

2. All the values arc cons
3. Squaring makes the nega
4. Itis less affected by sampling.

5. Ttisused for further calculations.

Demerits
|. Calculation is complex.
7 T1tis affected by the value of each item.
Problem 1: Calculate standard deviation for the following data:

Weight of fishes
in gms

on is rigidly defined.
idered for calculation.
tive signs into plus signs.

8,6,7,5,6,10,8, 6,7,7

1. Draw a table with three vertical columns.
2. Enter the values in the first column. Addthe total to get X

and enter at the bottom.

3. Find out mean using the following formula:
3=
N X = Values of items
_70 N = Number of items
10
X =7 gms.

eviation of each value from mean (x-x) and

4. Find out the d
enterinthe second column.
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5. Square the deviatio X
ations (x-x)?
Add the squared deviati and enter
iations to get X(x-x)2 In the et o i
Weight in £ 2R and Cnter g l:]aSt Coluy, |.Drawd table with SIX vemcal. coumh 1
iy (X-X) Cboty, - "writethe length of fishes (x) in the firstcolumn.
ams (X) X=7 (xX)? X L write the number of fishes, frequency ()1 the second col-
8 | BAdd he values to ¢t s and enter at the bottor.
| J - Vultiply f with x t0 268 £ and enter in the third colum. Add
° -1 l the r(;ducts to get Efx and enter at the bottom.
-{ 0 1 5. Calculate mean (X) using the following formula.
2 : 0 x= Ifx
6 = N
4
10 -1 | = 160
8 3 o 20
6 1 1 X=8cm
-1 6. Subtract the values fromXfor to get the deviations (x-X)and
! I
i 0 0 enterin column number4.
S " e
Zx =70 \~O\ 0 L
RRELES. L ength |Frequency f (x-X) e -2
6. Calculat \J Z(x-X)?=18 fnem(x) ® ) x=38 S o
10 1
— nusing the formula 5 1 5 3 9 9
S (’;")2 6 2 12 | -2 4 g
7 5 35 +d 1 5
-JB 8 5 40 | 0 0 0
10 9 3 27 | 1 1 3
=slig 10 3 30 2 4 12
Answ =Sl -3gms " : 11 3 9 9
er: SD = 1
Proble s -3gms 1
which Sl',n 2.' Calculate standarg gp,; =20 fx = Ef(x-i')z - 46
10Ws the length of fish eViatioy, for g L 160
es,
e following data 7. Square the deviations to get (x-X)*and enter in the 5" column.
x-X)? and enter in the 6" col-

8. Multiply (x-X)* with f to get f(
umn. Add all the values to get >f(x-%)?and enter at the bottom.
9. Calculate standard deviation using the following formula:

| X
SDN""%¢
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:\IZT .
_2? 1
-3
Answer: SD = 1.5 cm,

Problem:3: Calculate standard deviatioy Jor the Jollp

which shows the weight of fishes in gms.
Weight in

gms

Win 8y,

0-10 | 10-20 20-30 | 304p

405
Number

of fisheg 2 4 6 3 3

1. Draw a table with seven vertical columns,
2. Write the classes (x) in the first column,

3. Find the mjq value (m) of each class and enter in the secqy
column,

4. Write the frequency (f)inthe
get Zf and enter ot the bottom,

third column. Add the valuesty

Classes

—_— =
Midvalye Frequency
(m)

(x) ®
0-10 | 5 [ 5

10-20
20-30
30-40
40-50

(m-x)

f(m-x)
L [F=235

(m-x)?

2

15 q
25 6
5

3

924.5
529.0
13.5
361.25
1026.75

462.25
132.25
2.25
72.25
34225

11.5
150

175
135

35
45

me=530

Zf(m-'}f)2

\IZSSS.OO

X)

81) fromX 10 get (1

wes (M) 7 ) <. Addall the
ith fto get f(m-X t column.
SR values ‘:;1 pottom of thelas

i atthe

.o the formula

_[14275

_ 11.95 oms.
Answer:SD =11.95 ¢ SOTIED



