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CENTRAL
TENDENCY
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Definition :

The sum of all the observations with degree as the reciprocal of
number of observations.

It is denoted by x .

Case 1 : Ungrouped or raw data

Case 2 : Grouped data

Observations: X1, X5, X3, «v e o , Xn

Frequencies: f1, f2, 3, v veeenes [
n n

_ 1

X = N zxifi where N =Zfi
i=1 i=1

PROPERTIES:

1. Change of origin or base and scale
fy;,=a+bx; Vi=1(1)n

Theny = a + bx



Proof: By definition,

For ungrouped data

n

__12
Y—n Vi

i=1

1 n
ZEZ( a+bx;)
i=1

n n
1 1
250 1
n n
i=1 i=1

= — na + bx

n

=a+ bx

For grouped data
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2. If all the observations are equal to a constant then the am is equal to
the same constant.

Ifx; =k,Vi=1(1)n
Proof:

For ungrouped data



For grouped data
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3. AM.of all the observations lies between the minimum and maximum

observations.

Proof:

Observation: xq, x5, X3, .t «uv ... , Xn,
Toshow x(1) < X =< x(p

X(1) = Min{ Xq,X2, X3, «un eee oo , Xn } and

For ungrouped data
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For grouped data
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Combining we can say,

=
II

4. Combined or composite arithmetic mean

Set 1: observation: x11, X172, X13, «e cer o ) X1, With am=2q
Set 2: observation: x51, X9, X323, cev wer .. ) Xop, With am= 2,
: v n1xX1+nxy

Then the combined AM, X =
ni{+ns
Proof:
By definition,
1 ’nz
_ _Zl —1 X1i n_zzi—l 21
X =



_ Tl1X_1+ le@
X =

nq +n2

. — 1 nq S 1 ny
Since, Xx{ = - Yic1X1; and x; = - Yisq X2

5. Then the combined AM, X lies between X7 and X,
Proof:

Without loss of generality take ¢

n1ﬁ+nzﬂ < nlx_2+n2@ .
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nq +n2 n1+n2

HenceX; < X < X3

6. If any number of arithmetic mean be included be as observation
in the given set then the arithmetic mean of observation remains the
same.



Proof:
Observations: xq, X7, X3, cev . ... , X, Witham = a

Suppose k number of observations be included in the given set of
observations then the new set becomes as

Observations: x1, X3, X3, «v veu .. , X, 4, Q, ... ... ,a
. . . . Y o x;+ka na +ka
Then the combined arithmetic mean is = == = =a
n+k n+k

7. Sum of all the differences of arithmetic mean from all the

observations is zero.

Proof:
To Show
n
Di-n=0
i=1
LHS= Y™ (%, — %) =Y x; — Y1, &

=nx— nx=0=RHS
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