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FOREWORD

Directorate of Curriculum & Teacher Education, NWFP, Abbottabad is
launching a comprehensive programme of in-service through out the province for
all subjects/categories tor the classes 6th to 12th under the title “Teacher Traimning
Programme”™ scheme Improvement of Learning Environment For Quality
Improvement for the year 2002-2004 as per policy of the Govt of NWFP, School
& Literacy Department, Peshawar. The prime focus otf this manual is tramning
deliverv effectively.  There are two approaches to teacher’s professional
development. the carporate approach and the individual one, but in this guide book
attempts are made to link the both practically.

To make the INSET Programme more effective and successtul a “Survey
Study” has been conducted to collect the feed back, needs of the learners,
requirements of the teaching staft and desires of the concerned managers through,
Interview/questionnaires, survey form and classroom observation forms. Sample
for the study was selected a few middle and secondary/Higher Secondary schools
(Girls boys urban & rural).

The study was conducted by the Deputy Director (Training) and Subject
Specialists of this Directorate.

In the light of above information & facts training strategy and instructional
material has been developed to improve the learning environment for quality
improvement through the innovative methodology and pedagogical techniques.

Instructional material consists on training manuai for lead trainers & field
trainers for delivery of training effectively and modules for each subject (VI —
XII/Science/Arts) to facilitate the field Trainers as well’as trainees of all categories
(SS, SET(SClence/Arts) CT, AT, TT).

The training manual comprises two parts, one for Subject Specialists
training imparted by PITE and the other one for SET/CT/AT/TT training imparted
by RITEs NWFP.

Umar Farooq

Director

Curriculum & Teacher Education
- NWFP, Abbottabad



INTRODUCTION:

Now —a-days the science of statistics has shown its worth to such an
extent that there is hardly any field in which its need is not felt. The
educationists, the biologist, the astronomers, the economists, the businessmen
and many others make use of statistical methods in their own sphere of activity.
As a matter of fact there are millions of all over the world who don’t know any
thing about statistics, yet they make profuse use of statistics in their daily life.
For example. when a man wishes to buy a scooter, he goes through the price list
of various companies before taking the final decision, what he really aims at, is
to know the average prices and the range of prices, without knowing any thing
about these terms. Again we sometimes hear people saying, “As you sow. so
shall you reap™. In fact when they say this, they hint that there is a positive

correlation between one’s action and the consequences.

This clearly shows how important and universal the science of statistics is.
Keeping in view, the importance of the subject, there is dire need of training the
stattstics teacher to teach statistics according to modern of methods of teaching.
Keeping in view, the weaknesses of teacher education this module has been
developed to reform the teacher through better in-service training program. It is
hoped that that the use of module will increase the quality of instructional
competence and will equip the teacher with background knowledgé to refarm

his activities for «itective teaching.



OBJECTIVES

After studving this module as a teacher vou arc expected to teach effectively by
enablimg students to:

Use various methods for calculating important descriptive values ot the data.
Draw conclusion from sample estimate about population parameter.

Count the tield in which important statistical parameters are used.

CONTENTS:

Arithmetic Mean
Median

Quartiles

Topic: Arithmetic Mean

Objectives of the topic: after studying this module you will be able to

L. Define and explain arithmetic mean
2. Calculate arithmetic mean by different methods
3. Know use/applications of arithmean.

CONCEPT AND CONTENT:

Arithimetic mean is a well-known measure of central tendency. which 1s generally
called average.

Arithmetic mean is defined as the sum of values divided the number of values.
Arithmetic mean is denoted by X and the sum of values by £x and number of values
by n. Thus the formula of arithmetic mean 1s:



' .l

X= 2X'n
I-or the frequency distribution the {ormula is:

X=XixX/n
Where 1s the frequency of a value.

When the values are large some special methods are used to reduce the computational
labour.

One ot these methods is called ~short cut method™. In short cut method. some middle
value or in case ol frequency distribution the value with the largest frequency is
subtracted from all values. Then the deviations so obtained are averaged. The constant
value 1s again added to the average of deviation to obtain the arithmetic mean of value.

[t DX denote deviation from a constant value sav a from value x i.e.
Dx = x-a
And the sum of deviations is denoted by XDx then arithmetic 1s given by.
X =IDx ~a
n
For frequency distribution

X=3ZDx +a
n |
In case of uniform class interval of a frequency distribution. computation can be
further simplified by dividing the deviation in a short cut method by the class interval
T'he arithmetic ' mean is obtained by multiplying the average of deviations by, the class

interval and then adding the constant this is called step deviation method. If Dx = Dx
h

Where h 15 common class interval then arithmetic mean i.ce.

/.
X ~=hxXXDx +a

i
|

bor Irequency distribution

I
X=hxXtDx~+a
(n)




Properties of arithmetic mean:

Following are the propertics of arithmetic mean

|} Arithmetic mean ot a constant 1s constant,
[{ x=a where a 1s constant then
N TdmdaT..ta N T a
n I
) 1 a constant is added to all values then mean will also increase cqual to the

constant
3y I all values are multiplied by a constant then their mean will inerease by

constant time.
43 The sum of all deviations of values from the mean 1s zero.

Uses of arithmetic mean:
Arithmetic mean is used in various {ietds. some of which are discussed here.

In manufacturing the guality of producis are compared with the average lite of these
products

In agriculture various varicty of crops are compared with the average production ot
these varieties

Effectiveness of various methods is compared with their mean effects. Similariy the
performance of student. plavers and many others are comparcd with thewr average
SCOre.

In laboratory observations, the cxact value is found by taking the arithmetic of
observation. -

In business arithmetic mean is used {or averaging cost. sale. profit. mvestment etc.

In meteorology arithmetic mean is used for averaging tempcrature. humidny and
atmosphceric pressure.
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_Adw-’antagcs and disadvantages of arithmetic mean:

Arithmetic mean is casy to calculate and simple to understood. It uses all the
obscrvations. Arithmetic mean is mathematical term. The values of cmthmutlf. mean
remain relatively stable 1l calculated from different samples.

[ts disadvantages are. firsthv, it is alfected by extreme value. secondly. 1t cannot be
caleulated from “open end” class™ data without assuming the ends of classes.

Examples how to calculate Arithmetic mean:

Find the arithmetic mean of marks by (1) simple (2) shortcut method marks s (x): 70.
9001200122130, 124,

(1) Bv simple method
N =2x=70+-90 120+ 122 + 130+ 140 =672 = 112 marks

n b 6
‘Marks Dx =
(X) X-a
70 —‘S(J -
Q() =30
120 0
122 2
I 50) 1O
140 20
______ E TS
X =3Dx - a a2 =120
1)
n==~6

(2)Find the arithmetic of data in_example 1. By step deviation method: -

Solution:

- Marks 'Dx=x-a . Dx=Dx |

X) é b
70 =30 .05
90 =30 -15
120 ) 0
122 |2 . :
130 10

140 20 110

Y 24
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X =YDx xh—-a
n

N=-8+120= 112 marks.

(3). Find the arithmetic mean of ages given below by ditferent methods.

CLASS 019 30 .29 3039 40-49 s0-59 |
Agein years | - .

: No of PCrsons ! 1{) () 3() 10 5
: (1) g ) _ :

Solution: - By simple methods.

Class X - F fx i
10-19 145 10 L1450
120-29 | 255 120 490
30-39 1345 30 . 1035
4049 14455 10 - 445.0
50 -39 545 3 2725

3 - 75 23875




By short cut method:

Class N -+ + Dx = x—a | FDx
| S s e = —a— —— e 1. [P - - b

0219 145 10 20 2200

20-29

———— g

243 20) -0 =200
30-39 1345 130 0 0
40 - 49 4.5 10 10 100
50-359 345 2( 100

A | -

-

.|
100N
3
{
b4
=
=

X =3tDx - n 4™ 3
n

e
e
T

N =-200+34.5 31.83 vears
75

By step deviation method:

| ? : H :

+ - -

019 14510 5 20
20-29 245 20 -1 -1 =20
30-39 1343 30 0 ) 0
40-49 445 10 10 - 10
5039 545 05 200 2 10

-2
I
b

e — - T E———

220

[ ]
~.]
.y

vaf

f—'iﬂ)}gxhﬂha h= 10.a= 34.3

X =-20(10)+ 34.5=31.83 vears
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METHODOLOGY
Activity No. 1
“(Initiative)

I3 ask student to tell the prices of their books

2y write the prices on the blackboard
31 ask the student to sum these prices and write the sum on blackboard.

4) Ask what is the number of books. whose prices have been written on the table.

3) Write the number of books on the board.
6) Ask the student to divide the sum of prices on the number of books and write the

answer on the hoard. |
7y Ask student what has been calculated? If their answer is “average . Then tell them
that this average in statistic is cafled ~Arithmetic mean | .
Now tell simple definition of arithmetic mean as. “the sum of values ol divided by the number
of values - - L
Tell the student that ar ithmetic mean in symbol 1s wrnitten as X (read as x bar ) and the sum of
the values 1s denoted by Xx (read as summation X) and the number if values by n written on

board

Arithmetic mean = sum of valugs ¥ = XX
No ot values n -

Activity No. 2

Divide the class into suitable groups. As each group to find the arithmetic mean of the marks
ol croup teader in SHC.

Guide and monitor the groups. In the [ast write on blackboard the arithmetic mean of all
roups. Ask student to compare whose arithmetic mean is high.

Activity No 3

Write these on blackboard. Represent prices by X
X(prices in Rs)=20. 30. 35. 50. 60. 80. 90
Ask the students to note these prices on notebook.
Divide the class in suitable groups
Ask them to find arithmetic by

X = LX

(n)
then ask them to make the following table. Also make the table on black board.
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Write the values in column head x. Select a middle value say 50 and denote it by a. Tell the
student to subtract this middle from all the values and write in the column (2) under column
head Dx = x- a

Tell them sum column 2 and write this sum in sum box. in the bottom of the column 2.

Tell the student to represent the sum ot column (2) by ZDx

Write the formulae

X = 2Dy~
I
on the table ask the student o put the values in the tormulae. and calculate the answer. A\ah
them to compare the answer with that of simple tormulae.
Tell them that 1s shortcut formulae of arithmetic mean.

Tell the student that this method reduces the computation labor

Activity No. 4

Ask the student to make the following 3-column table. Write the values of activity # in
column (1) with column head x

Find the values in column (2) as in previous activity. Then divide the values of column of (2)
bv the highest common divisor (if common divisor is possible other wise do not use this

method ) and write values in 3" column under column head Dx =x —a .
h

Sum column (3} Write in the sum box write the following formulae on board.

X=XDxxh a
N
Ask the student to represent the sum of column (2) by ZDx.
‘Write the formulae.

X=3YDx+a
N
On the table.

Ask the student to put the values in the formulae and calculate answer. And compare the

answer of simple and shortcut formulae.
Tell them this method 1s called step deviation method for the calculaﬂon of arithmetic mean.
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Activity No §

Write the tollowing data on the blackboard.

Age group
class

1
persons

| Make the tollowing table:

Write the group in column ().
Find the mid point by dividing the sum ot lower and upper limit of each class by 2 and write

in column 2 under column head x.

Write the frequency of each class in column (3) under f. multiply each value under x by the
opposite value under f, and write in column (4) under head tx and

Sum column (3) and denote it by Zfx:

use the formulae

X = 21X
n
Write answer on blackboard.
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Activity No 6

Writer the data of activity £ 4 on blackboard make tollowing rabic.

Dy =Da

Class X f N - N — @ I

————— e e - —— e e——
1

Write classes incolumn (1) mid point in column (2) take a value that has greatest frequency
denoteat by aoosubtract this value from all vilues ot column (2) and write in column (4).
Divide the values of column () by ¢lass intarval and denote interval by h. write the divided
values m ecolumn (34

Muttiply cotumn 3y and column (3) and write in column (6,

Add column 5 and column 6

Sothe sum of column 3 is 21 =n

And the s ot columm (6) 15 XX
W rite the toliowmng formulae and put the values.

e .
\'L [e— i E }.‘Hl H-h. E-'i H 4.;

i

this s sten s aton method  of artithmene mean tor data with frequency.




SELF ASSESSMENT

Q. No. 1: Give short answer:

[y Deline arithmetic maan. _
Y} What are the properties of arithmetic mcan’
3 Count four ideas in which arithmeuc mean 15 used”?

Q. No. 2: Mark true or false.

L) Arithmetic mean is simple o undarstand”

Yy Arithmetic mean is suitable average tor data with extreme values? (1.

3 Arithmetic mean is un mathematical”’
41 Artthmeue mean change o constant 1s added to xclluu

3y Arithmetic mean ot o constant 1S 210’

Would vou use arithmetic mean fo’

o,
¥
EJ
'l_“.
J
. |
.-'-{..,

L3 L T m L

(;ive reason lor vour deciston?
Yyox = 208010, 120 and more

Find the arithmetic mean of the following marks:

Marks10- 15 16-21 2237 2833 34-39

———

E T 12 REE

—_—— - = i am —

~ Answer of Q. No. 2

. F{False)
4. T (lrue)
5. T (True)

CiL b

)
B
BT
v b



MEDIAN

Objectives:

1y detine median.
2y caterdate median by ditterent methaods.

33 use . apply median in pracucal iife. -

Contents:

The median is detined as a value. which divides a set of data that has been arranged 1n
the ascending order. in to two ¢qual parts. One part 1s greater than 1t and the other part
is less than it

The median of n observations x1. x2. x3...xn when arranged in order of smallest to the
lareest is the middle value if n is odd. and the average of two middle values of n 1s
even. Hmeans that when nis odd then (n + 1)th observation is median and when n s

-— o ————

7

—r

even then the median 1s the average of n 2th and (n/2 — 1)th observation.

In case of discrete frequency distribution. median can be found by the cumulative
frequency distribution.

For data grouped onto frequency distribution. the median is the value on the hotizontal
axis. through which a vertical line divides the histogram of th distribution nto two

parts ot equal area. thus median is that value on the horizontal axis. which correspond
10 a cumulative frequency n'2.

This value lics in a group called the median group. A single value from the median 1s
calculated by the formula of linear interpotation. which 1s

Median =1+ h/t (n/2 - ¢)

Median can also be read from the group ol ogive curve.
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Median has the following advantages:

It is easily calculated and understood. it is located even in qualitative data. not affected
by extreme values and can be calculated in ~ open end ~ classes as in income and price

data,
In highlv skewed distribution median is a suitable average. However there are fow
disadvantages of median. It is not well defined. it cannot be further statistically treated.

As median requires the arranging of values which is tedious and time consuming tor a
laree set of data.

3  Ask to calculate the median for the two given series of value.

9  Guide monitor the group work.
> Ask each group to present their work.
. 9 Make necessary corrections if needed, encourage the groups.

Activity No 1:

Median from discrete frequency distribution
» Divide the class into suttable groups
» Write the following marks or frequencies on the blackboard.

B.B = activity
X = 50. 55.60.62.63.64. 70
| 3.

——r '

5. 20 7. 30 4

» Tell them to write marks in column (1) with column head x and the
frequencies in column (2) with column head f.

» Tell them to write cumulative frequency in column {3} explain the
cumulation of frequency on board.

» Guide / tell that cumulative frequency of value 50 is 4 1.¢. 1its own

frequency because no value is less than 50 in the given data frequency ot

35 is equal to the sum of previous values and its own i.e. 4 +3 = 7.

Ask student what will be the cumulative frequency of the other valucs.

Check and guide |

Ask from cach group to tell the c.f of the last value 70 and ask iem

whether it is equal to total frequency or not. .

v VY



Activity No 2:
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Activity No 3:

Divide the class into suitable groups.

Provide each eroup with odd number of sticks of different sizes.
Tell them to arrange these sticks according to their sizes in
ascending or descending order. -

Ask to sclect the stick. which occur 1n the middle according 1o the
length.

Tell them that thr.. height of thl% stick represents the median height
of the sticks.

Ask the students that what will be the median 1f one stick 18
increased to make the number of sticks even.

Tell them that in even case the two middle sticks. average height
will be the median of these sticks.

1ell them now that median is defined as the middle value of the
data arranged in ascending or descending order.

Tell them that mathematically median for n values. when n is odd

18 given by

Medmn n-o th value
2

In case when n 1s ¢cven
Median = 1 [ nth + (n + 1)th]

—_

s .

— - -

2 Divide the class into suitable groups.
a2 Provide cach group with (1) odd number of values (2) even number ot values.
o Tell the students that cumulative frequency of a value shows the positional

ranks on which that value talls.
Write b.b that of 50 is 4. which means at 1™, 2" 3" and 4™ position is value 50 then

c.fol 55187

Activity No 4 from book: ~ calculation of median lor orouped data.

v Divide the class into suttable groups.

v Ask to open the books and write the question on page no.

v Ask to write the ¢lasses in column 1. |
v Tell the students that write the class houndaries in column 2
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Using the following steps:

a. Tell students how to {ind class boundaries.

b. Write on the board for demonstration.

¢. Ask students to find the successive class boundaries. and write on
blackboard.

d. Ask to write the frequencies in column (3)

Ask to find the cumulative frequency and write in column (4)

f.  Write the tormulae for finding median in grouped data on board. explain
cach term ot it. 1.c.

Median = | = h ¢
f
Where | = lower class boundary of median class
h = class-interval ot the median class
[ = trequency ol the median class.
¢ =cumulatve frequency of the class preceding the median class.

SUMMARY:

Median 1s the middle value when the data 1s arranged 1n ascending or
descending order '

Median 1s sunple to calculate and casy to understand

Median 1s not atlected bv extreme value

Median can be calculated for qualitative data
‘Median 1s not mathematical in nature

ﬁ

[-J }:i
“Se—

Self-Assessment:

Q.1) Detine median how it 1s calculated from odd and even values?
Q.2) how the median 1s calculated for grouped data?

Q.3) what are the situations in which median is used?

Q.4) mark the true and false. -

1. Median 1s aifected by the extreme values in the data
1. Median 1s used to describe the qualitative data
1. . Median cannot be calculated tor open-end classes.
iv.  Median is used when there is gre:t variation on the data.

|

l Anb()4) VE. o)y T, (uy Foov)y T,

Q 5) find the medlan h'om the gwen data;

R bl T RAE TR

Class {40 — 44 4‘5—49 50—54 55-59 6064 65 — 69
F 10 16 21 15 11 8

—_—— . .am rr -
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TOPIC QUANTILES

Objectives:
After studying this unit students will be able to

|. define quintiles and knows its various kinds.
2. calculate quintiles.

3. apply quinales in daily lite.

Introduction:
This unit inciude

|. definition of quintiles
2. varitous kinds .

3. relationship between quintiles.

Content:

When the number of obscrvations is very large, the principle according to which a
distribution or an ordered data divided in to two equal parts may be extended to ans
number ot divisions. ;

The three values. which divide the distribution into four equal parts. are called
quartiles. The values are denoted by Q1. Q2. and Q3 respectively. Q1 is called first or
lower quartile and Q3 is known as the third or upper quartile.25 % values are less than
Q1. 50 % less than Q2 and 75 % less than Q3 in a data set. Similarly the nine values.
which divide the distribution into ten equal parts. are called deciles and are denoted by
D1. D2. and D3...DY. While the ninety-nine values dividing the data into one hundred
equal parts « - called percentiles and are denoted by P1. P2...P99.

The second quartile or the fifth decile or the fiftieth percentiles are identical with
median.

Quarttles, deciles and percentiles are collectively called quartiles.

All the quartiles are percentiles. e.g. the third quartile is the seventy fifth percentile
and the sixth decile corresponds to the sixtieth percentile therefore all the quartiles are
calculated on the pattern of percentile. Thus any jth percentile denoted by Pj for an
ordered set of n values is

1. Py= [n] +1 when_n__is not an integer.
100 100
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2. P1=1{(m )+ (n+ 1)when nis integer.
{00 100 100

thus in the same manner

Q1 = (| n_} + 1)th value for n s not an integer
3 4
Ql=1"!nth+(n-+ 1)th} fornis integer

————r—

4 1 4

In grouped data to find a particular quartile first the group containing that quartile 1s
found and then a singlc value is calculated by using the formulae of linear
interpolation for example Q3 is found by first finding the class corresponding to

cumulative trequency 3nv/dand then single value of Q3 is tound as

Q3=1+h(3n -¢)
t 4

Activity No.1

X=13.12.21.14.9.8.25.3 find Q1
Arrange the values in ascending order and find ranks

Ranks | Ist  2nd 3rd kh T 5th 6th Tth Bth 9th

i | . _ i

A 3 S 9 12 13 14 17 2t 25 .
Asn=29
Note the value. which has 1/4" less than it. and 3/4" greater than it is 3" value. which
59,
SoQl =9,
lﬂ ta{:t ([ 9 ] -+ l)th — (2"” 1 )th =31‘L|

4
where [9/4] means retain integral part i.e. 2 and omit fractional part i.e. 0.23

ws when n/4 1s not integer then
Ql = ([n/4] + 1 )th

HIRD QUARTILE Q3 :

A value which has 3/4"™ of values less than and i/4™ of values greater than it is called
third quartile, denoted Q3

In above case 7™ value i.e. 17 is Q3. This 7" is in fact obtained from n. using

following relation:



1Y

1
thus when 3n/4 1s non-inteeer then

Q3= 3n}+ 1rith

—_——

4
DECILE:

Definition:

These are values. which divide the data into ten equal parts. There are nine deciles 1.¢.
X | : | - :
17, 2% 37...9% denoted by DL D2, and D3...D9 respectively,

D3 is defined as 3n/10" value after the data is arranged in ascending order

Find Q1. Q3.
From the following data
x=12. 8.7 111621, 27.18. 2. 4. 3. 20

arrange the above values i ascending order: X

1 =1 -'_'}“I.'l'..i_ ‘:!"Li 4['] ;.{h (}lh_- "'-'r_lhw _g_iﬁ 9-’['1 1 'l)lh l l th , 3 th

x= .2 3 47 R 2 d6 18 20 21 7

J— —_

Thus Q1 1s the average of third and tourth value 1.e.
Ol =172(3% 4"

O} =4-7= 1} =53
2 R

In tact 3 value = 124" = n.4" and
4" vidue = ( 1274 ~1 )th=(nd ~] jth

thus when n/d 1s mteger then

Ql=11{nth - (n~ t)th]
2 44

simifarly when'3n/4 is integer then -

Q3=1 [ 3nth+(3n~+ I)th |
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Lxample of Decile:

A value that divides the data into ten equal parts i.e. there are nine deciles
3. D2. D3 DY where

- 3
)2 = 2n 10
D3 - A 107 - /2 Th e D3 s equal to median.,
Find D4 for above data. In analogous to yuartile
Check 4n/10 18 mteger or non-inleger.
4( 9 )= 3.6 non mteger
[

_ - . _ . Lh ,

thus D4 (] d4n |~ Dith - { 3+ 1nh = 4" valuc
F()

whichis 7 D4 7
. 1 S PR TR TR P
similarky analogy of quartile 1s used tor integral value of any decile in/ 107 =integer

then D4 =1 [nth + (Jn~+ 1 jth |
* 200 1y
Percentile:

A value that divides the data into 100 equal parts. There are 99 percentiies.
Denoted by Py,
Le. Pi.P2.P3. P99, e e o
Lising the analogy of quartile for any Py 11" Jn/ 100 1s non-intcger.
[ hen
Py = Jn | 1nhvalue,

100
it In 100 = integer
then Py = 1{jnth~ (In - T nh] .

2 100 100

find P6 for the above data.

Quartiles for discrete frequency distribution: .

Find Q3. D7. and P60 for the data given below:

—_— P e mr e e e ——— —— e -—I
1

X
Marks 110" |
| 16 27 24 50 18 15 10 3

—_——

27 54 61 72 87 95

_ LA
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Solution:

NEA Y 5(3}

N h_ I':_ _;LI )
H) 16 i O
1S 27 43
J %:4 (v’
S350 117
fr | | | X 35
70 > {30
710 160

For Q3
>n = 3( 163 y=122.25 which s non-integer.
4 4
Thus Q3=1¢] 3n |~ jth = (122 = Dith = 123" which is 61
1
For D7 =

n=70163)=114.1 Non-intezer.
1) 10

thus
D7 =( 7n]~ Dth= 115" which is 34
1)
tor P6{)
i 60n) =160 (163)1=(97.8 ) non-Integer.
00 100

Ouantile for the continuous data:

Find Q1. D&. and P40 for the following marks.

- Class

Marks 3039 40-49 5059 60-69 7079 80 -89
Ot |
Studenmts 1 10 20 22 15 12 8




T

T Bl

Solution:
FUrea S 1*[1*
A e ) )

30-39295-395 1010

40
50

| O

70

Rul)

~49 3954935 120 3¢

~-597149.5-359.5 22 |32

~69 595695 15 167

79 69.5-795 12 74

-89 /95895 (& .89

Find the class of O1: -

2 T . i . _ 3L LI 1. - : :
Which is n/4™ = 87 = 21.75" which corresponds 1o the class 39.5 - 49.5. for single

value ot Q1

use linear Interpolation tormulae on the same pattern as for median. Similarly find D8
and P40 quantiles are used as reference value (or the values in the data for example the
marks ol the student can be viewed with reference to the Q1. median and Q3. Those
below Q1 may be grouped as the weakest and those between Q1 and median are
grouped as weak and between median and Q3 as good and above Q3 as excellent,
Simtlarty percentiles are used for expressing the marks in percentile ranks.

Self-Assessment:

Q.1) Give short answers:

a) What

are quantiles”

b) Define quartile decile and percentle

Q.2) Find the percentile rank of marks 60. 84. from the data on marks of 120 students.

Class
(marks)

—r— armpr T T, R T T LT A [ il O - rr—

10 -19, 20 29, 30 -39, 40 -49, 50 -39, 60-69, 7079, 80 -89

P ey T N AR

l'l
- R -4_,.!.._..-

20 18 21 IS 12 8 10 9

——p—— Lampr T



(0.3) find Q3. D8 from the data in (Q.2)

Q.4 1ill 1n the blanks from the choices given for each blank.

. PAO0isequalto (1 Ql. median. Q3. D7)
1. Adecile divides the datainto (4. 10, 20,100 parts)
m.  borlIn/l0as integerthen Dy = (n/10 tho (/10 + 1) the 17225(n/ 10)th ~
(n/ 10 —1)th]
. Pd0aslessthan (Q1.D4. D7)

Answers of Q.4) (1) median (i) 10 (i) “A[(jn/10 Y th+ (in/10 + 1 wh] (iv ) D7
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