NCERT MOST IMPORTANT QUESTIONS CLASS - 11
Statistics for Economics CHAPTER - 6 Measures of
Dispersion

Question 1
Define dispersion.

Answer: Dispersion is the measure of the extent to which different items tend to
dispense away from the central tendency.

Question 2
What is the coefficient of dispersion?

Answer: The coefficient of dispersion shows different data percentage or relative value.
The coefficient of dispersion is known as a relative measure of dispersion.

Question 3
Define range.

Answer: Range is the variance between the lowest and highest value in a series.
Therefore, Range = Highest value in the series — Lowest value in the series.

Question 4
Explain the interquartile range.

Answer: In a series, the difference between the first Quartile (Q1) and third Quartile
(Q3) is known as the interquartile range.

Question 5
What is the quartile deviation?

Answer: Half of the interquartile range is Quartile deviation. It can also be mentioned as
semi-inter quartile range.

Question 6
What is the coefficient of quartile deviation formula?

Answer: For calculating the coefficient of quartile deviation, the formula applied is.
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Q3-Q1/ Q3+Q1
Question 7
Define mean deviation.

Answer: A mathematics average of the deviations of all the principles taken from some
average value (mean, median, mode) of the series, ignoring signs (+ or -) of the deviation
is mean deviation.

Question 8
What is standard deviation?

Answer: The square root of the arithmetic mean of the squared deviations of the items
from their mean value.

Question 9
What is a Lorenz curve?

Answer: Lorenz curve is a curve that shows the actual distribution deviation (of income
or wealth) from the line exhibiting equal distribution.

Question 10
Define variance.

Answer: Variance is another measure of dispersion. Variance is the square of the
standard deviation.

Question 11.

A measure of dispersion is a good supplement to the central value in
understanding a frequency distribution. Comment.

Answer:

Dispersion is the extent to which values in a distribution differ from the avarage of the
distribution. Knowledge of only average is insufficient as it does not reflect the quantum
of variation in values.

Measures of dispersion enhance the understanding of a distribution considerably by
providing information about how much the actual value of items in a series deviate from
the central value, e.g., per capita income gives only the average income but a measure of
dispersion can tell you about income inequalities, thereby improving the understanding of
the relative living standards of different sections of the society. Through value of
dispersion one can better understand the distribution.

Thus a measure of dispersion is a good supplement to the central value in understanding
a frequency distribution.
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Question 12.

Which measure of dispersion is the best and how?

Answer:

Standard Deviation is considered to be the best measure of dispersion and is therefore the
most widely used measure of dispersion.

e Itis based on all values and thus provides information about the complete series.
Because of this reason, a change in even one value affects the value of standard
deviation.

 Itisindependent of origin but not of scale.

e Itisus’eful in advanced statistical calculations like comparison of variability in two
data sets.

e It can be used in testing of hypothesis.

e Itis capable of further algebraic treatment.

Question 13.

Some measures of dispersion depend upon the spread of values whereas
some calculate the variation of values from a central value. Do you agree?
Answer:

Yes, it is true that some measures of dispersion depend upon the spread of values,
whereas some calculate the variation of values from the central value. Range and Quartile
Deviation measure the dispersion by calculating the spread within which the value lie.
Mean Deviation and Standard Deviation calculate the extent to which the values differ
from the average or the central value.

Question 14.

In town, 25% of the persons earned more than ¥ 45,000 whereas 75% earned
more than 18,000. Calculate the absolute and relative values of dispersion.
Answer:

25% of the persons earned more than % 45,000. This implies that upper quartile Q5 =
45,000 75% earned more than 18,000. This implies that lower quartile Q; =18,000
Absolute Measure of Dispersion = Q5 — Q; = 45,000 — 18,000 = 27,000

Relative Measure of Dispersion

Co-efficient of Quartile Deviation

Q,-Q . i
=m where Qs =3rd Quartile, Q,=1st Quartile
_ 45,000-18,000

45,000+18,000

27,000
== = 42

63,000 0428

Question 15.
The yield of wheat and rice per acre for 10 districts of a state is as under
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}isf.rll:t 1 ' 2

15 19 21 16 18 9 25 110
12 23 18 15 12 34 18 12

Calculate for each crop,

(i) Range

(i) QD

(iii) Mean’Deviation about Mean

(iv) Mean Deviation about Median

(v) Standard Deviation

(vi) Which crop has greater variation?

(vii) Compare the value of different measures for each crop.
Answer:

(i) Range

(a) Wheat Highest value of distribution (H) = 25

Lowest value of distribution (L) =9
Range=H-L=25-9=16

(b) Rice Highest value of distribution (H) = 34

Lowest value of distribution (L)=12
Range=H-L=34-12=22

(ii) Quartile Deviation

(a) Wheat Arranging the production of wheat in increasing order 9, 10, 10, 12, 15, 16, 18,
19, 21, 25

Q, = N+14th item = 10+14th item = 114th item

= 2.75th item

= Size of 2nd item + 0.75 (size of 3rd item — size of 2nd item)
=10 + 0.75(10 — 10)

=10+ 0.75 X O

=10

Q3 = 3(N+1)4th item = 3(10+1)4th item

= 334th item = 8.25th

= Size of 8th item + 0.25 (size of 9th item — size of 8th item)
=19 + 0.25(21 — 19)

=19 + 0.25 x 2

=19 + 0.50 = 19.50

Quartile Deviation = Q3-Q12=19.50-102=9.502 = 4.75

(b) Rice Arranging the data of production of rice

12,12, 12, 15, 18, 18, 22, 23, 29, 34 item

Q, = N+14th item = 10+14th item

= 2,75 th item

= Size of 2nd item + 0.75 (size of 3rd item — size of 2nd item)
=12+ 0.75(12 - 12) =12 + 0.75 X O

=12
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= 8:25th item- . - ‘ . Q= Mh item
= Size of 8th item + 0.25 (size of 9th item — size of 8th item) 4

= 23 + 0.25(29 — 23) - Mth item
=23+ 0.25x6 4

= 24.5 4

Quartile Deviation = Q3-Q12=24.5-122=12.502 = 6.25

(iii) Mean Deviation about Mean
(a) Wheat

Wheat Production (X) "”:f' i‘s‘“l
9

6

10 5
10 5
12 3
15 0
1

3

4

6

16
18
19
21
25 0
X =155 X|d|=43

—

(b) Rice
Mean=—z—¥-=1§§=155
N 10

Mean Deviation from Mean
MD{f}= E|d|+{X—Aﬂ)‘f}{Ef5—-zfA}
_43+(155-15)(5-5)
- 10

43
-5 =43

5/1
httos:/fwww.evidyarthi.in/



Rice Production (X)

12
12
12
15
18
18
22
23
29
34 16

TX=195 I|d|=57

TR DO WoR DS

(iv) Mean Deviation about Median
(a) Wheat

Production of Wheat (X) |d]=|X-15|
= SR
10
10
12
15
16
18
19
21
25

0 B W = O W 1 W

P
=1

T P e .

Median = size of (%ﬂ] th item = Size of [10; 1]1h item
=size of (5.5)th item

_ Size of 5th item + Size of 6th item
- 2

=1-5+1E:15F5

‘ I|d|+(Median - A)(Zfy —Xf,)
MDysegian = n
_57+(18-18)(6-4) _57 _
10 10

.7

(b) Rice
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N
w

Production of Rice
12
12
12
15
18
18
22

TR OO WDOO

23
29
34 16
T|d|=57

Since nis even.

Therefore, Median =size of [%]lh item

= Size of (mT+1}lh item

— Size of (5.5)th item = Size of 5th item+ Size of 6th item

2
_36
2
=18
_Z|d|+(Median- A} (Zfs -Zf,)
MDptegian = N
=5?+(1B—1B}[6—4]
10
57
=—=57
10 .

(v) Standard Deviation
(a) Wheat
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AX=15 2
Hadlzlgtlon of Wheat (X) e X — AX d
9 -6 36
10 -5 25
10 -5 25
12 -3 9
15 0 0
16 1 1
18 3 9
19 4 16
21 6 36
25 10 100
d =5 zd? =257
Jz a? [Ed]z
=, — = —
n n
_ |257 _( 5Y
Y10 \10
[T =
V10 100
_ /2570-25
Y 100
=504
(b) Rice
AX=18 2
Production of Rice (X) o= X— AX d
12 -6 36
12 -G 36
12 -6 36
15 -3 9
18 0 0
22 4 16
23 5 25
29 11 121
34 ; 16 256
rgd=15 Td2=535 )
(vi) Coefficient of Variation
(a) Wheat
CV=0X = x100=5.0415.5%100 = 32.51
(b) Rice

CV =0Xx100=7.1619.5%100 = 36.71
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Rice crop has greater variation as the coefficient of variation is
higher for rice as compared to that of wheat.

(vii) Rice crop has higher Range, Quartile Deviation, Mean
Deviation about Mean, Mean Deviation about Median, Standard
Deviation and Coefficient of Variation.

Question 16.

A batsman is to be selected for a cricket team. The
choice is between X and Y on the basis of their scores in
five previous scores which are

10
=4/5125

=716
X 25 B5 40 80 120
Y a0 70 65 45 80
Which batsman should be selected if we want,
(i) a higher run-getter, or
(ii) a more reliable batsman in the team?
Answer:
Batsman X
X-X=x
X X-70 x
___________ - — S\ T
85 +15 225
-30 900
80 10 100
120 50 2500
EX=350 N Tx2 = 5750
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7 EX_350_

X 70
N 5
5 x2 [5750
o= = =3391
YN 5
cv=2 %100 =321 100=48.44
X 70
Batsman Y
— 1 3
Y Y-Y=y ! y
T s0 12 [ 144
70 8 E 64
65 3 ; 9
45 ; -17 | 289
80 - 324 B
rY =310 ' % y° =830
F=E=ﬂ=ﬁg
N 5
2
o=y2Y - 830 _irgg
N 5
CV = g 1288

x100 =——x100=20.78
62

(i) Average of Batsman X is higher than that of Batsman Y, so he should be selected if we

want a high scorer.
(i) The Batsman Y is more reliable than Batsman X. This is because the coefficient of

variation of Batsman X is higher than that of Batsman Y.

Question 17.
To check the quality of two brands of light bulbs, their life in burning hours
was estimated as under for 100 bulbs of each brand.

Life (in hrs) ' Mumbar of Bulbs (Brand A} Number of Bulbs (Brand B)
L 5 { =
50-100 20 8
100-150 ! 18 60
150-200 25 25
~200-250 22 1 S
Total 100 i 100

(i) Which brand gives higher life?
(ii) Which brand is more dependable?
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Answer:

For Brand A
. Number of _ i
Life M | A=125 X-A |
Bulbs d="_"__""| 42 2
(in hrs) ) X | X-A=d A fd
050 | 15 25 | -100 2 4| -30 60
50-100 20 75 —50 -1 11 -20 20
100-150 18 125 0 0 0/ 0 0
150-200 25 175 50 1 11 25 25
200-250 22 295 | 100 2 4 44 88
Zf=100 | Zd=19 | Zfd?=193
X = A+§Em’ 125+£x50 =1345
3 f 100
> 2
Tfd Tfd
= = xi
Tf 5f
193 (19 )EXED 193_ 36
1(}[} 100 100 10[100
18939 %50 =685
10000
CV=?><1DD-6&5 100 =5093
X 1345
For Brand B
Number X-A
Life (in hrs) nfBﬂl.}:lhs vad | A=125 d="—=| d* td fd?
0-50 2 25 | -100 | -2 4 -4 8
50-100 8 75 ~50 1 1 -8 8
100-150 60 125 0 0 0 0 0
150-200 25 175 50 1 1 25 25
200-250 | 5 205 100 2 4 10 20
§zr=1m Tfd =23 | £fd?=61
}_{=A+mxi
Ef
23

=125+ —x50
100

=136.5
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