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A discrete random variable X ~ Bin (n,p )
PROPERTIES:

5. Mean deviation about the mean
MD,, (X) = E |X — np|
=2 Y r—ks1(x —=mp)f(x) , where k=[np], ie, highest integer
contained in the value of np.
2 Yr=kn1(x(p +1—p) —np)f(x)
= 2 Yi=kenn(x(1 = p) = (n —x)p)f (x)

! xl_ n—x | xl_ n—x
=2 T {x(1 - p) L — (- 2 B

(n—x)!x! (n—x)!x!

Tl!px(l—p)n_x+1 n!px+1(1_p)n—x

= ZZ;’CL=k+1{ (Tl—X)!(x—l)! (n—x—l)!x! } ............... (*)
_ n!px(l—p)"_x+1 _ n!px+1(1_p)n—x
Lety, = (n—x)!(x—1)! = Y41 = (n—x—1)!x!

So from (*) MDy, (X) = 2X%—kia{ va — Vau1}

= 2Yk+1

_ n! pk+1(1_p)n—k
(n—k—1)k!




5. MODE OF THE RANDOM VARIABLE X.
Mode is defined as observation which contains maximum probability.

So at mode f(x) = f(x — 1)and f(x) = f(x + 1)

Simplifying f(x) = f(x — 1)
= ne,p*(L-p)"™* = ng_p* (1 -p)" !

n!px(l_p)n—x S n!px—l(l_p)n—x+1

(n—x)!x! - (n—x+D!(x-1)!
- 2> P
X n—x+1
SM+D)P ZX e, (*)

Simplifying f(x) > f(x+ 1)
= ne,p*(1—-p)"™* = ne, p*(A-p)"F!

np*A-p)"* o ntptla-p)"
(n—x)!x! - m—x-D!(x+1)!

Combining (*)and (**), (n+1p—-1<x < (n+1)p



Casel: When the distribution is unimodal and mode lies atX =k, then

fO<f@ < <flk=-D<fk)> flk+1)>- >f(n—-1)> f(n)
Then mode is at X=K where, k= [ (n+1)p]

Case2: When the distribution is bimodal and mode lies atX =k, then

fAO<f@) < <flk=D=fk)> flk+D > >f(n-1)>f(n)

Then mode is at X=K-1 and X= k where, k= (n+1)p which is an integer.

6. RECCURSSION RELATION OF CENTRAL MOMENTS

fx) = nep*(1—p)"™*
d
= 5 £ = ng G (L= p)" ™ = (=0 (A = p) )
=nep*(1—p)"*( %— E )

_ G—np) FOO) i (*)

"~ p(1-p)

Now u, = E(X —np)”
= 2x=0(x —np)" . f(x)
d

Tty = ool —nr (x—mp) LG + (e = mp) T £} (from ()




Putting r = 2 in (**), we know that u, = np(1 — p)and u; = 0

Souz =np(1—p)(1 - 2p)

U3 (1-2p)
Hence the measure of skewness = 3=
n gz )
2

1 <0 =>p> % = X is negatively skewed.

1
y1>0 =2p< 2 = X is positively skewed
1 : .
y1=0>p= 5 = X is symmetric.

Putting x=3 in (**), we get u, = 3n?p?(1 —p)? + np(1 — p)(1 — 6np(1 — p))

_ 3= (1—6np (1-p))
np (1-p)

So, kurtosis Yy, =

= |"2
oro|

So depending upon the values of n and p we can determine the kurtosis of the
distribution.

7. MAXIMUM VARIANCE OF PROPORTION OF SUCCESS

In case of Bin(n, p), the proportion of success is %

V(f)z np(1-p)

m — = v (say).



d 1-2
Now —v = d
dp n

d*v 2<0
dp? n

d 1-2p 1
—v=0=>—=0=>p= -
dp n p 2

1.,. ,
Soatp = > V is maximum.

1

So maximum v = —.
4n
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