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Distribution of ordered statistic
45 yall dilanl) cilay 5 gill

Let x4, x5, ..., X, denote a random sample from a distribution of the continuous stype
having p.d.f, f(x) which is positive .

Provided a < x < b, lety be the smallest of these x,, y; , be the next x; in ordesd of
magnitude ... and x,, the largestx.

1- The order statistic of the random sample x;, ..., x,, then the joint p.d.f.
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Example :- Let y; < y, < y3; < y, denote the order statistic of r.v sample size 4 from
distribution having p.d.f & P(% <y3)

Flx) = {ZOx for 0< 3;_V<‘,1

Solution :-

F(x)=Jf(u)du=>f2udu:»[u2])(;
0 0

F(x) = x? A A

i=3 , nl=4! 4l s
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3- The smallest p.d.f of any order statistic
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4- The largest p.d.f of any order statistic
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Example :- Let y; < y, < y3; < y, be the order statistic of R.S of size n=4 from a
distribution havinga p.d.f f(x) =3x? 0<x<1

a) Find the Jointy, <y, <y; <y,
b) Find the p.d.f of y;
c) Find P(0.5<y < 1)

Solution :-
X
X
(x) = j 3u? du = [u?] 0> F(x)=x3
0

a) Find the Jointy, <y, <y; <y,
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b) Find the p.d.f of y;
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¢) Find P(0.5 < y; < 1)
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= 0.58618164062




Example :- x;, x5, x3~ U(0,1) find the p.d.fof z; = y; — y; & find f(y,, y3).

Solution :- n=3 Because x4, x,, X3

i=1 , j=3Because f(y1,¥3) = ¥,
1
x~UO,D) = f(x) ={

Since x4, x5, x3 ~U(0,1)

1 0<y; <1 1 0<y; <1
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gi.j()’i»)’j)
! i n—i—1 n—j
e om0 FO) —Fool T = FOI £ £
0

0.W fora<y; <y;<b
3!

9:;i(viy;) = 1-1DI'G-1-1)!(3-23)i i]' " ys =y P =y P2 (D (D)

0

o.w

fOuLys) =3 ]’y =yl [1—y5]° . (DA) , 0<y; <y3<1
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