
De!nition 13.1. Let Y1, . . . , Yn be a random sample. The random sample ordered in an increasing
order is called an order statistic and denoted by

Y(1), Y(2), . . . , Y(n).

Question Write Y(1) as a function of Y1, Y2, . . . , Yn.

Question Write Y(n) as a function of Y1, Y2, . . . , Yn.

Problem 13.2. What is the distribution function of the random variable Y(n)?

Problem 13.3. Assume that the random sample comes from a density fY . Is the r.v. Y(n) continuous?
If so, what is its density g(n)?

2

M378K : October 19th, 2026.

_

Yu)- mmin
(

Ye,.
…
,

(
on)

Yin} = mat [Yes …

;
(n)

3 : for yER . Fin, (y) -P[Yin) ≤ y] -P[mat (y
,…

(̂ ) ≤ y]

[らい xとな…「 々 い] lindependence(

[と≤ Y]IEY] …[nay]lid>

= (P[Y“ - ( Ely。
”

3: For all y where E, is differentiable :

ginnly ) : Enly) = ( Ely\"-

= nF (ly))
”?
fcly)

I yttdy



Problem 13.4. What is the distribution function of the random variable Y(1)?

Problem 13.5. Assume that the random sample comes from a density fY . Is the r.v. Y(1) continuous?
If so, what is its density g(1)?

Theorem 13.2. Lt Y1, . . . , Yn be independent, identically distributed random variables with the
common cumulative distribution function FY and the common probability density function fY . Let
Y(k) denote the kth order statistic and let g(k) denote its probability density function. Then,

g(k)(y) =
n!

(k → 1)!(n→ k)!
(FY (y))

k→1fY (y)(1→ FY (y))
n→k for all y ↑ R.
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Estimators.

Defin . The bias of a estimator 8 of the parameter O is
defined as

bias ()-E [ O-OJ- E - θ.

Notation from books: #g(.) ,
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,
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¤

We say that8 is unbiased if
bias (O ]- 0 E [O ] -0

for all admissible values ofO
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Example . Let Y
, ...,
Yn be a random sample from NIM ,

02)
w/ both parameters unknown.

Goal : Find a "good" estimator for 02
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