Math 152 — Fall 2006
Professor Hardin
warm-up # 3

Name:

Let Y7 <Y, < ... < Y5 be the order statistics associated with 5 (n) independent observations
X, Xs, ..., X5, each with pdf

fx(z) =3x? O<az<l1
Fx(z) =23 O<w<l1

Derive the cdf and pdf of Y5, that is, the second biggest X;.
Soultion

Fy,(y) = PYo<y)=1—-PYo>y)=1—-P(4X; >y and 1X; <y or all 5X; > y)
= 1—-[P(4X; >yand 1X; <y)+ P(BX; > vy)]

- 1- [CL)P(XZ- >y)'P(Xi < y) + P(X; > y)’]

= 1- [(i) (1—Fx)'Fx(y)+ (1 = Fx(y)’ ] =1-[B+(1 -9y + (1 -¢°)
= 1-[1—=9)' =Gy’ +1-¢7)]
= 1—[(1 -y« (4y®+1)] 0<y<l1

fuly) = =[(1=y)"12° + (4° + DAL — )2 (=3y")] = (1 — v*)*12°(4° + 1 = 1 + o)
= 601 -3 O0<y<l



