Lsmtistics of location are descriptive
statistics serving to locate specific positions
1 of the frequency distribution of a sample in
Jthe scale of scores of a variablej Some of
! them like mean, median and mode are known
las the measures Sor central values or central
! endencies because they indicate the location
ST some central points of the frequenéy
ldistribution in the scale of the variable)
"Others like percentiles and quartiles serve to
locate positions other than the central ones.

j (Mean is the arithmetic average of the
bbserved scores.) (The sample mean and the
parametric mean are represented by the
symbols X and p respectively.) Where

represents each individual score 0f a sample,
X is the sum OF all the scoses,'and N is the
gample size or the’ total frequency of cases

in the samplc,)

SX
R

| As it follows that X =nX, mean may
be ‘defined as the score which each individual
would have possessed if the total score of
he sample (zX) were equally distributed
imong all the individuals, For a symmetrical
distribution of scores, mean is the most
gliable, stable and widely applicable central
alue. Its important properties are given

AXY
5| all the individual scores from the mean
mounts to - zero.) Thus, where (X -X)
spresents the deviation of each individual
sore from the sample mcém',) Y B

(X - X) =0,
s =0

(‘The algébraic sum of the deviations “)Ffi
i
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This is because the sum of the positive devia-
tions of some scores from the mean equals
that of ‘the negative deviations of the remain-
ing scores from the latter.

AD) L lzllegum of squares about the mean,
i, z(X=X)?, which is the sum of the
squared deviations of scores from the mean,)
is the lowest of the sums of squares about
the measures of central values.

If the individual scores of a sample

a

are all multiplied or divided by aconstant

number _a, the mean also gets respectively

. multiplied and divided by the same number.

sXa_p . 2X_X
i e

-{Mf a constant number a isadded to
or subtracted from each individual'score of a
sample, the mean also gets respectively
increased and decreased by the same number.

_ E“fv+“)=2+a; E(XA;")-=X—¢:.

If a- score, having an extreme positive
or negative deviation from the mean, is
included in the sample, the mean is displaced
towards that score unless it is counter-
balanced by the simultaneous inclusion of
another score with an equal but opposite
deviation. This ‘implies that the mean is
unreliable as a measure of central value in
an asymmetric distribution which has one of
its tails longer than the other due to a few
scores with large deviations in the longer tail,

i If the scores of a variable Y are the
near functions of the scores “of another
variable X, then the mean ¥ of the former
is also a linear function of the mean X of
the latter.) Thus, if a is the vertical intercept
and b the Slope of the straight line formed by

"
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s‘[A‘IISTlC
32 X,+
s of . = 2 1 EX + s
g the ¥ scOres against th° stcofe L n, +n.'4T¥%§“&
plotting e ' . iduals in @ SATP n X, +n,X
he respective 10¢1 Pt R PSR Y
_ B thgt i
y=a+bX; b et d
. bX. or, X =Sleample size)(samp)
AT : S(sample sizgy )
, §
nere are k sets of scores, ViZs 1. Computation from un o i
.,(f!)/ When ¢ he same variable 1n as he dat ¢ Eroupeq g, ¢
X X“......Xln of the f all the For the data not arranged into a fy .ll
1

distributipn, “}eal}‘is coibed
the sum of the individual raw Scom,y il
the total number (N) of in dividual(x) g
s 1

]n ¢

..X,, and ;
Xh Xla k__ﬂ . The Samp]c s1ZES arc the gamplc,

vize, M fav le means.

k .
weights given to the respective samp

X =X
e

Exi-nlxl ) zxa'nsxs; EX!:““I:X& ’

Example 3.1.1.

ute the mean of t
kons 55, 60, 62, 5% 57,

he following body weights (kg) of a sample of men :
61, 59, 60, 61, 62.

Solution *

=X SS+60+62+58+57+61+59+60+61+62
SN 10 -
=59.5 kg.

9. Computation from frequency tables

Frequency distributions of the discrete
variables are often arranged in simple
frequency tables in which the frequencies are
entered against single distinct scores, each

- forming a class by itself (Table 2.3). Insuch

continuously. The mean is computeq f
from the frequencies (repetitions) of'-
individual scores. Where f1, fo, s oufs an
frequencies of the individual sco:cak
Xgy oo Xy, and N is the total frequ
sample size,

cases, one or more individuals possess | ,
:dentical scores so that the scores are repeated b. SiXytfo Xt e +fiX k__zﬂé i
in the data ; but the data cannot be classified N N

Example 3.1.2.
Compute the mean of the data presented in Table 2.3.
Solution :

The relevant variable viz., number of chi i
i ild i i i
the data, arranged in a simple frequency table (Tatltt: gelr)famlly, i

- p_=fX;_4%
X N m=2.5.
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Table 3.1. Frequency table of number of children for computation of mean.
Number of childre .
" n (X,) Number of families ( f) SX
o - L
1 : s
! 35 35
: 67 134
; 43 129
: 32 128
: 10 50
3 18
ST Total
ey 197 (N) 494 (=fX)
R 2

3. Direct computation from grouped data

This method is used for directly computing
the mean of 2 continuous measurement
variable whose scores have been arranged
into regular frequency distributions.

The entire range of the observed scores
should be divided into class intervals of either
equal or unequal lengths and the scores should
pe arranged into a frequency distribution in
terms of those intervals. Because the score
of each observation in a class  interval is
assumed to be identical with the midpoint
(X,) of that interval, the sum of the scores
of each interval is obtained by multiplying the
frequency (f) of that interval by its midpoint
(X,) and may be represented by fX,. Thus,
the sum of the fX, values of all the intervals

* Example 3.1.3.
Compute the mean body weight from
weights (kg) in a sample of humans,

Class intervals : 51-53 54-56

Frequencies : 4 7 12

- Solution :
The data are arranged in Table 3.2.
(i) The midpoint (X,) of each class inte
against that interval in the table,

5

57-59

gives the net sum of all the scores of the
sample. Hence,

_ sum of all scores _ xfX,
sample size N

Minor discrepancies may arise in the mean
computed in this way if the scores are

grouped in a different set of class intervals..

Moreover, the mean computed from mid-
points of intervals may differ slightly from
that computed directly from individual scores
of ungrouped data,

The mean cannot be computed in this way
if the data have been arranged in an incom-
plete distribution with some open class

intervals (page 14) because the midpoint is not.

available for such an interval.

the following frequency distribution of body

60-62  63-65  66-68  69-71
25 13 6 3

rval is then computed as follows and entered
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X. =(lower score limit) + 3[(upper score limit) — (lower score limit)]
]

For example, for the interval 54—56,
X,=54+3(56-54)= 55.

Table 3.2. Frequency distribution for computing the mean body weight
by the direct method.

. |

Class intervals X, f Z W o,
g 52 4 -3 -1 208
e 2 7 -2 —|y 385
57—59 58 12 -\ (2 696
_60! —5!2 61 25 © <31ss

i 64 13 +\ 43 832
66—68 67 : 6+ :lﬁ 402

' [2. ~.

Total 70 (V) _j& i 25

(if) Each X, is multiplied by the frequency (f) of cases in that interval to cop,

JX, as the total of the scores in the latter, For example, the sum of the scores of 3J
in the interval 57—59 is given by : fX,=12x 58 =696 . \ 3

(iii) The mean X is finally computed from the sum of the fX, values of ally,

ol

intervals and the total frequency () of the cases in the sample. .

. - Mz amrc
X N =75 = 60.8 kg. : ‘Agl_‘_:q%le_ :
Example 3.14. 261 (-

2 €10

Compute the mean for the winglengths (mm) of houseflies given l?e%
3.9, 4.3, 438, 4.7, 4.6, 4.4, 3.7, 4.2, 4.1, 4.8, 53, 4.9, 4.6, 3.8, 4.0, 5.3

3.9’ 4-5, 3-8’ 4-5’ 5.0. 4.9. 4.8| 3.5’ 4-3’ 501' 3-9’ 4.7’ 5.6, 406' 4-4’ 3.4’ 5-1’ 4. W, / & 1

Solution :

() The data are first arranged into a frequency distribution and ente

Highest score =5.7. Lowest score = 3.4, Range=3.4-5.7.

Sample size (V)=40. Number of intervals chosen =5

Length of class intervals (i) = (5.7 - 3.4)/5 ~ 0.5. }

(i) The midpoint X, is computed for each class interval, |

interval 3.9 -4.3,
Xaz 3-9+';‘(4|3"309)-4.l- . .

(#i) Each X, is multiplied by the frequency (f) of that interva

serves as a measure of the sum of all the scores in that interval,
the interval 3.9 - 4.3, for example, is given by :

JX,=9x4,1=36,9.
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(v) The mean (X) i,

finally computed f the fX, values of all the
intervals and the total frequeny (v ) of the ul:n p'l:e. from the sum o SXq

X=X, _1805
N 40

=4.5]1 mm.

Table 3.3, Frequency distribution for computing the mean winglength by direct method.
.__'..4-'-""'-'-—_—____-—‘-—_—_—_‘—‘—'—-—-—-._____

Class intervals X

L fX,
3.4—3.8 2.6
. 6 21.6
3.9—-4.3 4.1 9 36.9
has s 4.6 14 64.4
4.9—'5-3 5.1 3 40.8
5.4—5.8 5.6 3 16.8
eyt e
Totsl 40 180.5
S

4. Computation by code method

This short method is applicable only to
continuous frequency distributions haying
class intervals of equal lengths,

(i) Themidpoint of an interval near the
centre of the distribution is arbitrarily chosen

the assumed mean (A) and assigned a code
a:mber of 0 to show that this midpoint does
:ot deviate from A (Table 3.4).

(i) The midpoints of intervals, rising

ogressivcly higher than that of A4, are
pro! ed code numbers like +1, +2, etc,, in
asslg;;l;-:e].uliﬂg order. Similarly, those of
ia;crvals, running progressively (.ioanards
from the interval of A4, are  given ct?de
pumbers like —1, -2, etc., in a descending
rder. These code numbers (x’) indicate the
;agnimdcs of positive or negative deviations
of the respective midpoints from 4 in terms of

Example 3.1.5.

the interval units or code units which equal
the length i of the intervals.

(#1i) The code number (x') of each
interval is multiplied by the frequency (f) of
that interval and the algebraic sum (=fx’) of
all these products is divided by the sample

size (N) to get the correction term (¢) in
code units,

c=§[£’.'
(iv) Next, ¢ is reconverted to original
units of the scores by multiplying it with
the length i of the class interval.

(v) The algebraic sum of the assumed
mean (4) and the correction term in original
units (ci) gives the actual mean (X).

:Z'-A+ci-=A+z—§cxi

Compute the mean by the code method for the following frequency distribution of

memory test scores in a sample :

Class intervals :
Frequencies 3 9
Midpoints : 19 22

18—20 21—23 24—26 27—29 30-—32 33—35 36—38

13 23 15 10 5
25 28 3l 34 37
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Solution :
distribution is tabulated i_n Table 3.4.
T:he ir;qu"::c’l oint (X,) of the interval 27—29 is take'n as the assumed. feﬂn (),
U °.d _pt is then assigned the code number (x) of 0. '}l'h.e midpoiny ,
‘."'28- Th,ls mi tg::ln 27—29 are then assigned positive code numbers (+ x') fn an ascengj,
?::::a:ﬁ:;;gz;se lower than 27—29 are given negative code number (—x)in a descendin!

order.

Table 3.4. Frequency distribution for computing the mean
memory test score by the code method.

: f'! ! fxr e
Class intervals X FiA x

oy 3638 5T o L e T et e +15
;ﬁuﬁﬁ\ 33—35 34 340 10 ¥ +2 + 122

30—32 SLASIE S 15 e +1 +

497=20 T e

2426 25 3945 13 93 -1

21—23 220 Q. yelnee Ny )2

18—20 1954 0pR7 =15 5815 23

Total =22, ) Pr'=+50 4

(i) The code number (x) of each interval is multiplied by.the.-l'

that interval to give the fx' value of the latter. For the interval 24—
fX'=13x(-1)=-13.

(éii) The correction term (c) is then computed from the the sum of |
all the intervals and the sample size (N).

: M- SRR L
c= X L4 05, N 3
N g 2 28 4
(iv) The length i of the class intervals is used in computing the-m
i=3;
 X=A+¢i=28+0,05x3
=28.15~28.2.

5. Computation by the weighted mean sample sizes (n,, ng, e

method the respective sample mea;
The sample means (X,, X,, etc.) of a ¥ X1 +n,X a4
number of samples may be used to compute

the grand mean (X) of the full set, using the
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B fi

f

I'

Example 3.1.6. : ' l[
The mean systolic blood pressure was found to be 129.4 and 133.6 mm Hg for two ‘
groups of 12 and 15 men, respectively. Find the mean systolic blood pressure of all the

21 men- ‘ i
t
|

Solution :
X,=1294; n,=12,
X,=133.6; ny=15.
X_n,?', +Nn,X
ny+ng
_12x129.4 +15x 133.6
12+ 15

Example 3.1.7.

209% of a group of 80 men and 15% of a group of 120 women were found to be
diabetic. Find the mean percentage of diabetics for both the groups combined.

Solution :

Formen: n,=80; percentage (P,)=20.
For women: ng=120; P, =15,

. _ﬂt-Px +"s£n_
o Xy n,+n,
80x20+120x 15
gov120 " L7*
3.2 \_92{METRIC MEAN AX am.ﬂ—gok\! W2 - ywhere all scores have positive values, X

Geometile: mein (G M) iis: thomth mot’r;e ordinarily either exceeds or equals GM.

the product of all the scores (Xs) of a ‘sample la:ctcr is computed for frequency c}istributio
when N is the total number of scores and with scores mostly concentrated in the low=

none of the scores is negative or 0, It is thus value tail, for measurements in a logarithmit
the antilog of the mean of the logarithms of

+

scale, as also for distributions of growth rates,

scores, provided all of the latter are higher Tise in bacterial counts, reflex reaction tim
than 0 in value. Where I indicates the 20d semsory responses such as differen
product of the terms following it, perception of sound frequencies of match

1
GM=N/X,. Xy .Xg. . Xn=(M@XYW different intensities of illumination.
- Antilog [Z108 1]

Example 3.2.1.

Compute the geometric mean of the following pH values of pan-creatic juice collected
from a sample of humans : 8.0, 8.3, 7.1, 8.2, 7.6, 7.7, 7.9, 8.0, 7.4, 8.2, 8.4, 8.1, 7.8, 7.9,
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Solution : .
The logarithms of observed pH scores (X) are recorded against the Tespectjy,
 scores and totalled in Table 3.5,

o [13.441606
GM = Antilog [Z198 X = Antilog [241C0 ]
=17.87.

Table 3.5. Treatment of pH data for GM.

Serial No.  pH scores (X) log X Serial No.  pH scores (X) log ¥
Lo canal

1 8.0 0.90,0899 Total brought 7.155261;
2 8.3 0.919078 forward
3 7.1 0.8512583 9 7.4 0.8692317
4 8.2 0.9138138 10 8.2 0.9135133
5 76 0.8808135 11 8.4 0.924279)
6 ) 0.8864907 12 8.1 0.908485
7 .19 0.897627 13 7.8 0.8920945
8 8.0 0.9030899 14 7.9

Total carried 13 16

forward 7.1552611 | Total (3 log X)

&&/ lHARMONlC MEAN' H is ordinarily lower )

Harmonic mean (H) is the reciprocal of lower than or equal fo GM. It js .
the average of reciprocals of the observed Imeasurements on a reciprocal
scores (X) of a sample when each X score is applicable to psychological
higher than 0 in value, Where I is (he mMeasurements of time inter

sample size, performances,
N Vel 1
H=;—!—-_, or, E_E‘ﬁzf‘
X
Example 3,3.1,

Compute the harmonic mean of the following 0, percentages in
0 nu
139,127,129, 133, 136, 13.1, 12,5, 12,7, 13.3, 130, ges in hy

Solution ; 3
The reciprocal of 0, percentages (X) are worked o 3
X scores and totalled in Table 36, 3 reed out, recorded ag

H 2 f? 0765 = 13.07,
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Table 3.6. Treatment of O, percentage data for harmonic mean.

erial No. X 1/x Serial No. X 1/x i
1 e 138 0072 | Total brought 0.454 |
ol 12,7 0.079 forward !
3 12.9 0.078 7 12,5 0.080 l
4 133 0.075 8 12.7 0.079 '
5 13.6 0074 9 13.3 0.075 |
6 13.1 0.076 10 13.0 0.077 |

otal carried 1 ' |

Tl 0.454 Total( x) 0.765 |

. PERCENTILES AND QUARTILES

/ Percentiles (P;) are those points in a
equency distribution, below which lie
ecific percentages of the total number of
ores of a sample.’\ Thus, the 50th percentile
o) is that score-below which should lie the
west 50% of the scores; P,, is identical
ith Mdn. Similarly, P, and P, are the
,ores below which lie respectively 25% and

o, of the total scores.

Quarr:les (Q) are those points in a
equency distribution, below which lie the
vecific numbers of quarters of the total
requency. | Thus, Q,, 0., O and O, are the
cores below which lie respectively one-fourth,
alf, three-fourths and all of the total number
f scores. Qs=‘P50=_Mdni Q1=Py5; Q5=
2T Q;=P100=N;)

Example 3.4.1.

Compute  the 25th and 75th percennlea of the frequency dlstnbutlon of i

veights (kg) given in Table 2.8,

Solution :

The cumulative frequency distribution of Table 2.8 is reproduced in Table .

1. Computation from cumulative
frequencies

Percentiles and quartiles are computed
from cumulative frequencies (cf). ¢ 4

Py=X,+ix2N-ch

[

where P, is the required percentile, cf; is the
cumulatwe frequency of all the intervals below
the true lower limit X, of the class interval
containing P,, f, is the observed frequency in
that class interval, i is the length of class
intervals, and pN is the number of cases
be counted off in reaching P, from the |
score—pN is the product of the s s_fi. ¢
size¢ N and the proportion of total
below gt 3
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Table 3.7. Cumulative frequencies of body weights,

: True limits A
Class intervals Tower (¥;) UpPeF (X) i of
51—53 gac- 308 53.5 R
54—56 53.5 56.5 7 12
57—59 56.5 59.5 14 26 -
60—62 59.5 - 62.5 28 54
63—65 62.5. 65.5 15 69
66—68 65.5 68.5 8 77
69—71 68.5 71.5 3 80 ()

(i) The length i of the intervals is obtained by subtracting X,, of any inter;a_;;“\
that of the next higher one. Using the X, scores of 65.5 and 62.5, -
_ i=65.5-62.5=3.
“(if) For computing P, :

p=0.25; N=80; .. pN=0.25x80=20.
So, 20 scores are counted off from the lowest class interval, thus re:

interval 57—59 in which P,, lies. The true lower limit X; of this interval
the cumulative frequency cf; upto 56.5 amounts to 12, and the frcquency » in th
amounts to 26. g

X;=56.5; ¢fi=12; fo=14; pN=20; i3

Pgy Or Oy =X;+ix E%,:ﬁ-'ss.s +3% 2"1; 12 _ss.2kd
; .

(iii) For computing P, : .
p=0.75; pN=0.75x 80 =60.

In counting off 60 scores from the lowest interval, the mtcrval 63. :
which lies P ;. .

X,=625; cfi=54; [o=15; pN=60; =3

P,y or Q,=X;+ix pﬁ}"cf' =62.5+3 x.ﬁo s 63.7 kg
0 15
2. Graphical determination from ogive dropped to the X axis. The p
Percentiles and quartiles may also be tion of this ordinate with 1
obtained graphically from ogives (Fig. 2,10), the required percentile or qua:
A line is drawn paralled to the X axis from : ;
hat point on the Y axis which corresponds

:o thIf: cP for the required percentile—the cP 3.5 P EBCENTILE RANKS
amounts to 25, 50 and /5 for respectively P, ,, A percentlle rank (pR)
P,o and P,,. From the point of intersection graded position of a given sc
of this line with the ogive, an ordinate is 100 among all the scores of ;
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estimated from the percentages of scores
lying below it.
\1/ PR from cumulative frequencies

Where the given score X belongs to a
class interval having the length i, the true
lower limit X; and the frequency f,, and the
cumulative frequency upto X, amounts to ¢f;,

cf;*‘&%’-ﬂ'&

N .

PR=100 x

PR from ranked scores

When the given score has been assigned a
numerical rank R in a descending order of
magnitude in a sample of size N,

Jﬁmp!e 3.5.1

Find the PR of the score 64 of the data presented in Table 3.7 of Example 3.4.1.

Solution :

The score 64 belongs to the interval 63—65 with the true lower limit (X;) of 6 | .,.:
a length () of 3, and a frequency (fo) of 15; thie cumulative frequency (¢f;) upto the X; of

62.5 amounts to' 54.

N ‘. 5
"y 59+(£i__6§2.'.5)_l§f 3
-10‘0!( \. - -76o90

\ﬁ.émple 3.5.2:

Find the percentile ranks of students occupying the 3rd and 20th ranks in ¢
descending order of merit in a Biology examination involving $0 students. ' -

Solution :

(1) For the student with rank 3,

100R - 50
PR'IOO-—T_

(i) For the student with rank 20,
PR=100-

: PR of the given score.

X=64; X;=625;i=3; fo=15; ¢f;=54; N=80;

. PR=100x:

=100~ ——

100x20-50 _
'———ST'—" 75-60

100R - 50 ,
PR- 100 ———-'——"‘N ’

but where the ranking is in the ascending

order,
Sl

_100R - 50
.N 2

PR

3. PRfrom ogive '

An ordinate is raised on the X axis of an
ogive at the given score X. A horizontal line
is drawn from the point of intersection of the
ordinate with the ogive. The point of inter-
section of this line with the Y axis gives the

~

in_l_______‘fX—}X’;)f; '

-~ .80

100x3-50_gc o

>
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3.6 MEDIAN &

i i int in the

Median (Mdn) is that poin :

frequency distribution, above and below which
lie equal numbers or 0% of scores or cases
of the sample. Mdn is identical with Py, _and
Q.. Some of the properties of Mdn are given
below.

The ordinate, drawn on the X axis at
the Mdn, bisects the area of a frequency
distribution into two equal halves.

In symmetrical unimodal distri-
butions, Mdn coincides with the mean and the
mode, and the algebraic sum of deviations of
the observed scores from the median amounts
to 0.

In asymmetric distributions, the
median differs from the mean and the mode,
the mean being located further than the

 §
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median fowards the longer tail of the distribu-
tion. | In such distributions, the algebraic sum
of deviations of the scores from the medjan
differs from 0 in value and’ its positive or
negative sign indicates a longer positive or
negative tail, respectively, of the distribution,
The degree of asymmetry (skewness) of a dis-
tribution is estimated from the difference

between its median and either its mean or its.

mode—extreme observations ‘predominate on
that side of the median where the mean is
situated, or on that side of the mode where

the median is located. qu the number of scores in that set.
Because the median is less d¥Hecte tomputed by adding to the lower lir
than the mean by extreme deviations of a few -

observations, the former is more reliable and
representative as a central value thap the
latter in an asymmetric distribution ; e.g,,
distributions of blood pressures or body

Example 3.6.1,

Find the median for the follow

: ing
movements observed in a sample of at

111 strengths (in degrees of
etes: 19, 2], 22, 23, 38, 30, 3}; 33, 35

weights of aged humans, miqimum eﬂm*
doses of drugs, and bacterial (:onmsh

drinking yvater. !
M;edian can be computed evep fop

frequency distribution wi-th open class inge \
(page 14) which are unsuitable for Coﬁnﬁ;
the mean due to the lack of knowledge aboy
their midpoints.

Median, however, finds very limited use
further statistical work.

1. Computation from ungrouped data

In an ungrouped set of data, the media,
is the (N + 1),2th score, counted from Cithey
the lowest or the highest score of the sample,
(#) If thereisan odd number of scores i
the sample, i.e., N is an odd number, My
coincides with that observed score which
belongs to the (N +1)/2th individual. @) 1
there is an even number of scores in thy
sample, the (N +1)/2th score falls midway
between two observed scores and is giw by
»the average of those two scores (Example

data, the value of the Mdn is found b
polation, For this, all the observed
scores of that set are assumed to occ
unit interval extending from 0.5
score to 0.5 above the latter. Ea
the set is assumed to cover that fra
this unit interval as is given by the re

unit interval as many of these fract
interval as the number of identical
the set covered on counting off 0.5
starting from the lowest score of |
(Example 3.6.2), |

{618
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Solution :

N=10. Mdn-i\%"—lth score -=-m; ! or 5.5th score. ![

Thus, the Mdn lies between the Sth and 6th scores counted from either the lowest or ik
the highest score. . Counting from the lowest score of 19, the 5th and 6th scores amount t0 i
28 and 30 respectively. - : _ (A

‘ I
<+ Mdn = 5.5th score = 28"2'30 = 29°, 1

Find the median for the following body weight (kg) data obtamcd from a sample of

. i
Example 3.6.2. | ‘
i
men : 55 57, 58, 59, 61, 61, 61, 63 67 68, 70. |

\

Solution : y | ' ) | I

| N =11, .. Mdn = N; 1th score = “;1 or 6th score.

Thus, five scores lie below the Madn and the remaining five above it. But in countin;
off five scores from the lowest one, the first of three identical scores, viz., the fir
included in those five scores. The three identical scores formmg the set of
assumed to occupy one unit interval extending from 60.5 to 61. 5, each score o
0.33 of this interval. On counting off only one of these three identical scores.
at the Mdn, the upper limit of that score is reached at 60.5 + 0.33 or 60.83. '1'11

 isthe Mdn. .. Mdn=60.38.

r 2. Computation from grouped data - proportion of the total freq ency |
-' counted off from one end of the¢
to reach the Mdn. '
Such  computations netim
problems, (a) The Mdn may f

Fora continuous frequency distribution,
Mdn is computed as P, or O, from cumu-
lative frequencies. 3 -

0.50 N —cf;

Jo cases, the true upper limit X, of th
where ¢f; is the cumulative frequency of all those two intervals is tak n as
class intervals below the true lower limit X; (Example 3.6.4). (5) The- Me
of the interval containing the Mdn, f, is the a vacant interval containing 10
observed frequency in that interval, iisthe point X, of this interval is th
length of class intervals, and 0.50N gives the Mdn (Example 3.6.5),

Mdn =X, +1i x

(L

1

Example 3.6.3. |
Compute the median of the following frequenuy distribution of body,

Class intervals : 51-53  54-36 57-59 60-62  63-65 '.-.
Frequencies : 5 a. 14 28 15,4
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Solution :
(i) The data are arranged in Table 3.8, The true lower and upper limits (¥
X,,) and the cumulative frequency (¢f) of each interval are computed (pages 13-15, 25,27): iy

Table 3.8. Cumulative frequencies of body weight data. .

Class intervals True limits f cf"x\
lower (X;)  upper (X,) : '
51—53 50.5 53.5 5 5 i
54—56 53.5 56.5 7 12
57—59. 56.5 59.5 14 25
60—62 59.5 62.5 28 54
63—65 62.5 65.5 15 69
66—68 65.5 68.5 e 5% 77
69—71 68.5 71.5 3 80 ()

——

)
(ii) The length i of the class intervals is obtained by subtracting the X; ofan,’
interval from the X; of the next higher one. Thus, i=59.5- 56.5=3.

reach the Mdn, is given by 0.50N.

: 0.50N =0.50 x 80=40.

(iv) The counting off of 40 scores with effect from the |

the interval 60—62 in which the Mdn lies. The true lower |

59.5, the interval has a frequency ( f,) of 28 cases, and the cumul
the X; of this interval amounts to 26.

X,=59.5; ¢f,=26; fo=28.

(v) The Mdn is then computed as follows :

Mdn=X,+i x_____o.so;; al e U

[ 1

40 - 26
=59.5«.+ 3x = 61.0 kg.

Example 3.6.4.
Calculate the median for the following frequency d

scores in a group of students.
Class intervals : 67-76 77-86 87-96 97-106 |
Frequencies : 8 13 18 19 8

Solution :

The data are arranged in Table 3.9.

(i) The true lower and upper limits (X; and X, )
of each interval are computed (pages 13-15, 26-27), _
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(i) The length i of the cjag, intervals is obtained by subtrating the X; of any |
igterval from the X of the next higher ope, Thus, i=86.5-76.5=10. ;
Table 3.9. Cumulatiye frequencies of achievement test scores. 1
e clis True limits ; x s 1
intervals lower (X;) upper (X,) : ] ;
M TR i
17-126 1165 126.5 5 42 (0 18(N) &°_ !
107116 106.5 116.5 15 « 5.3 \8 HH
| 97—106 96,5 106.5 19 o ‘g 58 (o) 3,1 ’
| 87—96 86.5 96.5 B -l 483 g il
; 77—86 76.5 86.5 132 o962 5% i
| 67—176 66.5 76.5 B w38 (i gg F ‘ !
(iif) The number of scores, to be counted off from one end of the distribution to . [ 1l
reach the Madn, is given by 0,50N. IR
0.50N =0.50 x 78 = 39,

(iv) The counting off of 39 scores, starting from the lowest interval, leads exactly
upto the X, of the interval 87-96 which hasa cf of 39. The Mdn, therefore, falls be
the intervals 87-96 and 97-106. So, the X, 96'5 of the last interval
§7—96, is taken as the median. Thus, Mdn = 96.5.

[ The same result is also obtained on applying the formula used in the Iz

Min=x,+ix %W ¢,

o

=96.5+10x 2= 965

Example 3.6.5.

Calculate the median of the following frequency djstribution of
in 32 humans. 14

Class intervals: 97—106 107—116 117—126 127—136 {
Frequencies : 2 5 8 0 -

Solution :

The data are arranged in Table 3.10. -
. () The true lower and upper limits (X; and X,,) a
of each interval are computed (pages 13-15, 26-27).
(ii) The length i of the class inte
interval from the X; of the next hi
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Table 3.10. Cumulative frequencies of serum iron data.

Class True limits f ‘f\
intervals lower (X}) upper (X,)
97—106 96.5 106.5 e 3 \
107—116 106.5 116.5 5 8
117—126 116.5 126.5 8 16
127—136 126.5 136.5 0 16
137—146 136.5 146.5 11 27
147—156 146.5 156.5 5. 2W)

(iti) The number of scores, to be
reach the Mdhn, is given by 0.505.
: 0.50N =0

counted off from one end of the distributiop to

N

.50 x 32=16.

(iv) The counting off of 16 scores starting from the lowest interval brin
upto the X, of the interval 117-126 which has the ¢f of 16, The next higher in
in which the Mdn should fall, is a vacant interval with no case.

gS Us exactly
terval 127-136,
So, the midpoint (X,) of

that interval is taken as the Mdn. For this interval,

X=X;+3X,- X))
=126.5+3(136.5-126.5) = 131.5,

Mm ‘ |
@hc mode (M,) is that score of the vari-
able which belongs to the largest number of
individuals in a sample.) It 1s, therefore, the
most frequent score in the sample and coin-
cides with that point on the X axis of a
frequency distribution which corresponds to
the peak of the latter. . A distribution is
called unimodal, bimodal or multimodal
according to the presence of one or more
peaks and as many M, values.} In a perfectly
symmetrical unimodal distribution, M,, X
and Mdn are identical. In an asymmetric
distribution, Mdn . lies between M, and X
while M, lies on that side of the Mdn which
leads to the shorter tail of the distribution,

e e

R

Mdn=131.5.

The amount and * algebraic
ation of the mean or the m
mode indicate respectively |
direction of asymmetry of t

In a symmetrical or s
distribution, M, =3Mdn -2

a mean of 73,12 and a medjs
givenby: o - T
Mo=3Mdn-2x\
=3x73-2x 73,
In grouped data, A1,
-given by the midpoint X, of
having the highest freque
ungrouped data, the most fr
approximate measure of the
" .

4 0

Mo - +\
‘f’l:‘
fam

)

=

-l

v




