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Name:

Let Y1 < Y2 < . . . < Y5 be the order statistics associated with 5 (n) independent observations
X1,X2, . . . ,X5, each with pdf

fX(x) = 3x2 0 < x < 1

FX(x) = x3 0 < x < 1

Derive the cdf and pdf of Y2, that is, the second biggest Xi.

Soultion

FY2(y) = P (Y2 ≤ y) = 1 − P (Y2 > y) = 1 − P (4Xi > y and 1Xi ≤ y or all 5Xi > y)

= 1 − [P (4Xi > y and 1Xi ≤ y) + P (5Xi > y)]

= 1 − [

(
5

4

)
P (Xi > y)4P (Xi ≤ y) + P (Xi > y)5]

= 1 − [

(
5

4

)
(1 − FX(y))4FX(y) + (1 − FX(y))5] = 1 − [5 ∗ (1 − y3)4y3 + (1 − y3)5]

= 1 − [(1 − y3)4 ∗ (5y3 + 1 − y3)]

= 1 − [(1 − y3)4 ∗ (4y3 + 1)] 0 < y < 1

fY2(y) = −[(1 − y3)412y2 + (4y3 + 1)4(1 − y3)3(−3y2)] = (1 − y3)312y2(4y3 + 1 − 1 + y3)

= 60(1 − y3)3y5 0 < y < 1


