S WX WX XX, 2 WX
w - —

W+ W, .+ W 2w
is called the weighted arithmetic mean.

Moving Averages:

Moving averages are defined as the successive averages (arithmetic means) which are
computed for a sequence of days/months/years at a time. If we want to find 3-days moving
average, we find the average of first 3-days, then dropping the first day and add the
succeeding day to this group. Place the average of each 3-days against the mid of days.

SOLVED EXERCISE 6.2

1. Whatdo you understand by measures of central tendency?

Solution:
The specific value of the variable around which the majority of the observations tend to
concentrate is called the central tendency.

2. Define Arithmetic mean, Geometric mean, Harmonic mean, mode and m. G2 n.
Solution:
(i) Arithmetic Means:
Mean is a measure that determines a value of the vanable under study by dividing the

sum of all values of the vanable by their number of observations.

X = 2X (for ungrouped data) and X = EZ—?( (for grouped data)
n

(ii) Geometnc Means:
Geometric mean of a variable x is the nth positive root of the product of the x,. x,. X3,

x, observation. G.M = (X, x X3 X X;3....X,)' "

(iii) Harmonic Means:
Harmonic mean refers to the value obtained by reciprocating the mean of the reciprocal

of x,, Xs, X3.....X, Observations.

HM= -ll- (for ungrouped data) and H.M= k ¢ (for grouped data)
X- £

X

(iv) Mode:
The most repeated value in an observation is called its mode.

(v) Median:
Median is the middle most observation in an arranged data set. It divides the data set
into two equal parts.
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3.  Find arithmetic mean by direct method for the following set of data:

(1) 12, 14,17, 20, 24, 29, 35, 45.
(i) 200, 225, 350, 375, 270, 320, 290.

Solution:
() AM=XoZX_12414+417420+24+29+35+45
: - :
= 196 =24.5
8
(i) AM=X ==X 200+225+350+375+270+320+ 290
n 7
_ 2030 =290
7
4.  For each of the data in Q. No 3, compute aritbmetic mean using indirect method.
Solution: |
(i) Take any constant say 24 and take deviations from it (24).
A=24
12-24=-12
14-24=-10
17-24=-17
20-24=-4 |
24 -24=0
29-24=5
35-24=11
45 - 24 =121
D=4
l
=24-=24.5
2

(ii) Take any constant 270 and take deviations from it (270).

. A=270 *
X D=X-A
200 | 200 - 270 =- 70
225 225 —270 = — 45
350 350 — 270 = 80
| 375 ' 375 =270 = 105
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270-270=0
320-270=50
_290-270 =20

-270+—l-;-9-270+ 20 =290

S.  The marks obtained by students of class XI in mathematics are given below.

Compute arithmetic mean by direct and indirect methods.

_ Classes / Groups _Frequency |

0—9 2
—————'_— -
10— 19 0
20— 29
30 — 39
0—49
50 —§ .59
60 — 69 |
Solution;
Direct Method:
C Iasses/groups Mid- pomts fx
X 2 4.5x2=9.0
LO-"’ 14.5 10 14.5x 10=145.0 |
20 - 29 24.5 5 24.5x 5 =122.5
30-39 345 9 34.5x9=310.5
40-49 44.5 6 44.5 x 6 = 267.0
S0-59 | 545 7 54.5 x 7= 381.5
60 - 69 64.5 | 64.5 x 1 =64.5
n=2f=40 | 1300 |
X=X 139045
f 40
Indirect, short cut method:
Let A=34.5
Classes/ | f Mid- | D=X-A ' D
groups | | point (x) U= 10 |
4.5-34.5=-30 -3 |

0-9 [ 2 [ 45
10-19 | 10 14.5
20 - 29 24.5

24.5 - 34.5 =-10
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-80) -8

=345+( v = 34. o

m 345+40xh

=345 =345+ 510
40

=325 =345-2=325

6. The following data relates to the ages of children in a school. Compute the mean
age by direct and short-cut method taking any provisional mean.
(Hint. Take A = 8)

Class limits | Frequenc

—6 | 10
1—9 20
10—12 13

13—15 7
Total 50

Also Compute Geometric mean and Harmonic mean.

Solufion:

8 x20=160

11 x 13 =143

14 x 7=98
Y fx =451

Indirect, short cut method:

Let A=1I e o :
Classes/ | f | Mid-point (x) D=X-A e D fD n ~fD
groups E) BEY
4-6 |10 5 S-11=-6 | -2 60 | 20

7-9 8 | 8-11=-3 | -1 [ 60 -2

@ CamScanner


https://v3.camscanner.com/user/download

Geometric Mean:
We Proceed as follows:

50

=]11-1.98=9.02

I'IGQ: \
6.9897
180618
15.53807

am ks

;

Togx
IR T S S N T L
0.90309
1.04139
1315 7 14 1.14613 8.02291
>f=50 ' ____}jflagx' = 36.61248 |

GM = Anti Iog(

50

S flogx ] A Iog( 46.61248

2 f

= Anti log (0.9322496) = 8.553

Harmonic Means

-

J

10_,
5 S—
20 B 29—=2..5
I 8
13 |1 1—2:1.18
11
7 14 —7—=0.50
i - ]4E
Y1 =50 Z—i-z().ls
- o - _
HM = “:. - (5?8=8.09
)3 ' )
Ne
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7. The following data shows the number of children in various families. Find mode
and median.
9,11,4,5,6,8.4,3,7,8,5,5,8,3.4,9,12,8,9,10,6,1, 7, 11, 4,4,8,4,3,2,7, 9,
10,9,7,6,9,5.

Solution:
Writing the observations in ascending order
2,3,3,3,4,4,4,4,4,4,5,5,5,5,6,6,6,7,7,7,7,7,8,8,8,8,8,9,99,9,9,9, 10,
10, 11, 11, 12.

Mode:
The most frequent observation = 9, 4
Number of observation = 38

7+7_
2

Therefore, median is the mean of 19™ and 20™ observation = 7

8. Find Modal number of heads for the following distribution showing the number
"of heads when S coins are tossed. Also determine median.

Mode:
The most frequent observation = 2

For median, we make cumulative frequency column.

Frequency Cumulative frequency

W[ w
|

3+8=11
11+5=16
16+3=19
19+ 1 =20

th
) observation.

N3

Median = the class containing (

th
w 20 ;
= the class containing ?) observation.

= the class containing (10)" observation.
Median =2

9. The following frequency distribution the weights of boys in kilogram. Compute
mean, median, mode.
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IR A PP N =
Boundaries frequenc
i esas T 3 T
--IEI
n-_mm 10+4-14
mn—z—m
o le-18 | 2 | 17 | 34 155185
o 19-21 | v | 20 | 20 18.5-21.5

s 24
Mean=x=2% _241 _ 10478
Yf 23
Median:

th
Median class = class containing (g-) observation.

th
= (-253-) = (11.5)" observation.

Median class 1s 9.5 - 12.5
Here [/=95,¢c=10,f=4, h=3

Median =|+-'1(£—-CJ
f\2

3( 23 3(3 9
=95+—-| —-=-10|=95+—=|=1|=95+~-=09, . =10. o
4(2 ) 4(2) +8 5+1.125=10.625
f -f
Mode: Mode=¢+ —"—1— xh
2 ~f -f,
Here =125,1,=6,f=4,f,=2 h=3

;. Mode =125+ ——i_—4-——-><3= 12.5 + -2—!3 =25+ 1=13.5

2(6)-4-2

@ CamScanner


https://v3.camscanner.com/user/download

10. A student obtainced the following marks at a certain examination: Eoglish 73,
Urdu 82, Mathematics 80, History 67 and Science 62.

(1) If the weights accorded these marks are 4, 3, 3, 2 and 2, respectively, what is an
appropriate average mark?

(ii) What is the average mark if equal weights are used?

Solution:
| Marksixi [ We_i_ght (w) - _x.w
73 I 73 x 4=292
* 82 3 82x3=246 |
8 ¢ 3 80 x 3 = 240
¢ .67___!______ 2 67 x2=134
| 62 2 - 62 x2=124 _
L 2x=364 | Tw=14 Yxw=1036
= 2 Xw 1036

(1) X. = S w -T-’M

iy X-ZX 3
) 3

.

11. On a vacation trip a family bought 21.3 liters of petrol at 39.90 rupees per liter,

18.7 liters at 42.90 rupees per liter, and 23.5 liters at 40.90 rupees per liter. Find
the mean price paid per liter.

| ' had XW
- 3990 | (21.3)(39.90) = 849.87

42.90 (21.3)(39.90) = 849.87

Dl e TR — e = = T e

40.90 (21.3) (39.90) = 849.87
Zx\\{ = 26!_3.:?5

2613.25 .
= = 41.15 rupees per liter.
63.5 St
12. Calculate simple moving average of J years from the following data; B
Years 12001 2002 { 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
i — e — +
Values | 162 | 108 | 130 | 140 | 1158 180 | 196 | 210
L J._._J_'- | l 1 | . T
Selution:
B T | j-y_e;-rs#nmvi;lg_* J - years moving
. Years | Value |  Total | Average J
T B | - ]
2002 | 108 00 3403 =113.33 |
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37873 = 126,00

428/3 = 142.67

2005 158 478/3 = 159.33
534

2006 | 80 534/3 = 178.00
2007 196 586 586/3 = 195.33

2008 210 626 626/3 = 208.67
2009 220 g 660/3 = 220.00

13. Determine graphically for the following data and check your answer by using
formulae.

(i) Median and Quartiles using cumulative frequency polygon.
(il) Mode using Histos

20—30

th th
. 27 .
Median class = [-g-) obsrvation =[—) = (13.5)h obsrvation.

ﬁ

F o

Median =/ + E[E-c]
fl2

Here /=30.h=10.f=9. n=27c=7

7.c
7
Thus median x = 30 + I;)[ 22 - 7] = 30 + 190( lj)= 30+7.22=-37.9

To find 01

th
We have to find 3( E) observation.

.4
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n)" R
Q; Class =3 [:J observation = 3(-;—} observation

=3 (6.75)" observation = (20.25)* observation.
Q] Class is 40 - 50

h({ 3n
Now =]+ —| =~
Qs f[4 c)

Here, /=40,h=10,f=6,n=27¢c=16

10( 3x 27
Q, =40+—6—(-—";——-—|6)=40+-'63(2o.25- 16)

\ .
=40 + _3(4_25) =40+7.08=47.08

Measures of Dispersion:
Statistically, Dispersion means the spread or scattemess of observations in a data set. The

spread or scatterness in a data set can be seen in two ways:
(i) The spread between two extreme observations in a data set.

(ii) The spread of observations around an average say their arithmetic mean.
The purpose of finding Dispersion is to study the behavior of each unit of population around

the average value. This also helps in comparing two sets of data in more detail.
The measures that are used to determine the degree or extent of variation in a data set are

called Measures of Dispersion.
We shall discuss oty some important absolute measures of dispersion now.

(i) Range:
Range measures the extent of variation between two extreme observations of a data set.
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It is given by the formula:

Range = Xmex ~ Xmio = Xm — Xo

where X, ax = X = the maximum, highest or largest observation.
Xmin = X, = the minimum lowest or smallest observation.

The formula to find range for grouped continuous data is given below:
Range = (Upper class boundary of last group) — (lower class boundary of first group).

(ii) Variance:
Variance is defined as the mean of the squared deviations of x; (1 =, 2, .....

observations from their arithmetic mean. In symbols,
et T
5(x-X)

Variance of X = Var (X) =8’ =
"

(iil) Standard Deviation:
Standard deviation is defined as the positive square root of mean of the squared

deviations of X, (i=1, 2, ...... n) observations from their arithmetic mean. In symbols
we write.
— 2
(X -X)

Standard Deviation of X = S.D (X) = S =
n

Compautation of Variance and Standard Devistion:
We use the following formulae to compute Variance and Standard Deviation for Ungrouped

and Grouped Data.

Ungrouped Data
The formula of Variance is given by:

X’ _[zx)’

n

Var (X)= S* =

And Standard deviation is given by:
2 p.
SD(X)=S= 2 X -(-};-)-(-J J

n n

SOLVED EXERCISE 6.3

1. Whatdo you understand by Dispersion?
Solution:

Dispersion:
Dispersion means the spread or scatterness of observations in a data set. By dispersion we

mean the extent to which the observations in a sample or in a population are spread out.
The main measures of dispersion are range, variance and standard deviation.

2. How do you define measure of dispersion?

@ CamScanner


https://v3.camscanner.com/user/download

