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Definition : Mean deviation about an arbitrary central value ‘A’ is
defined as the arithmetic mean of the absolute deference of the central
value ‘A’ from all the observations.

For ungrouped grouped data

Observations: X1 , X5 , v cev v e e, X

n
1
MD, (x) = EZm Yy
i=1

For grouped data

Observations: X1 , Xy , e vee ver e e, X

Frequency:  f1,/f2, cevreenne, [

n
1
MD,() = 1 ) | — Alf
i=1

Properties:
e Change of base or origin and scale
fy,=a+bx;Vi=1(1)n
Then, MD;(y) = |b| MD4(x)
MDj(y) = |b| MDz(x)

MDy()’) = |b| MDy(x)



In case of grouped data

Proof: By definition
n
1 _
MDy(y) = ;zm =yl
i=1

1 _
= 137 la+ bx; —a— bl

1 _
= |b|= ¥, |x; — |
= |b| MDg(x)

In case of grouped data

Proof: By definition

n
1 _
MDy(y) = sz - yIf;
i=1

1 _
= ~Xi=1la + bx; — a — bx|f;

= |bl < 2 |x; — %I f
= |b| MDg(x)
e Mean deviation is least when taken about median.
Proof: Lemma: For two points P and Q,
|[P—A| + |Q — A] isleastwhen P < A < Q.
Take the observations as x1, X7 , cv vev v e, Xy

Case 1: Number of observation is odd. n=2m+1



Rearrange the observations as X1y, X(2) , e+ ese wev vee 0, X(2m), X(2m+1)
Now using the lemma,
xa1) — Al + |X@em+1) — A| is least when x(1y < A < X(2m41)

X2y — Al + |X@em) — A| is least when x;y < A < x(om)

x3) — Al + |X@em-1) — A| is least when x(3y < A < X2 1)

|x(m) — A| + |x(m+2) — A| is least when x(,) < A < X 42)
|x(m+1) — A| is least when A = x(; 41

Now A = x(n,4+1) satisfies all the above constrains.

So 27 x gy — Al is least when 4 = x(p41)

ie, N7 x; — Al is least when 4 = x(,11)

. 1 2m+1 i =
ie, m2i=1 |x; — Al is least when A = x(,,, 1)

Again by definition A = x(;, +1)is the median of the given data.

So mean deviation about median is least for odd number of
observations.

Case 2: Number of observation is even. n=2m

Rearrange the observations as Xx(1y , X(2) , - e+ wv v 0, X2m—1),X(2m)

Now using the lemma,



xay — Al + |X@em) — A| is least when x(y < A < x(om)

X)) — Al + |X@em-1) — A| is least when xpy < A < X2 1)

X3y — Al + |Xem-2) — A| is least when x3y < A < x(2;m—2)

|x(m) — A| + |x(m+1) — Al isleast when x(;) < A < X 42)

X(m)+tX(m+1)

Now take A = -

X(m)TX(m+1)

Now 4 = satisfies all the above constrains.

X(m)+tX(m+1)

S0 Zizgﬁlx(i) — A| is least when 4 = -

X(m)+tX(m+1)

ie, Zizinllxi — Al is least when A = -

X(m)+tX(m+1)

.1 .
ie, — l-zlnllxi — Al is least when 4 =
2m 2

X(m)TX(m+1).

Again by definition A = — s the median of the given data.

So mean deviation about median is least for even number of
observations.

Combining case 1 and case 2 we can say mean deviation is least when
taken about median.



e Next result
n n
2 ~ 2 _
MD;(x) = — Z (x; —X)OR — Z (X — x;)
nilxi>f ni|f>xi

Proof:

il —-x)=0> lex >g(x; — %) +Zl|x>x (x; —x)=0

= Zl|x >x(xi —X) = l|x>x (x — ) ......... (1)

1 _
Now MD;(x) = ~ il — x|

(Z?lxi>f(xl x) + Zl|x>x (x - xl))

1

n
2
n

l|x >z(x; —X)OR Zl|x>x (X — x;) (from (1)).



