[6.5] Order Statistics

Consider a random sample of data X,,...,X,,.

Often it is useful to consider the "ordered” random sample,

denoted by:

Xl:na XQ:np e vXn:n

where Xl:n < XQ;n: i Xn:n

The joint dist of X;.,, X5.,, ..., Xsn 1S nOt

the same as the joint density of the unordered variables

We will also use Y_{i} as a label for the order statistics as well. The
next couple of items illustrate that. (It's only for ease of writing)
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9y, Y2, yn) = 0l f (Y1) f(y2) - f(Yn)

EX: | Suppose X, X3, X3 represents a RS from o by (\__g“) I@“}(H})

a population with pdf

f(x) =2xIpq)(x)

9(Y1,y2,y3) = 31(2y1) (2y2) (2y3), 0 < y1 < y2 <y3 < 1
= 48y1y2y3. 0 < y1 <y <yz <1

= finish this problem on your own!
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(smallest order statistic) Y;
(largest order statistic) Y,

(sample range) R=Y, — 1]
1+ 1

(sample median) Yy, where k = (n odd)




Similarly, to find the joint pdf of X; and X,;, where ¢ 5& j
"-'h .

(smallest order statistic) Y} 5 2]
(largest order statistic) Y, (sample median) Yy, where k =

(sample range) R=Y, — Y]

(n odd)




pdfs and CDF's of Special Order Stats:
Smallest order Statistic

=n[l - Fy)]" " f(y), a<y<b
Y
Gi(y) = 1—1— ., a<yg<h
y = b
Largest order statlstlc
=nlF 1fy), a<y<b
f/ < a

(;n U U ; } = Z
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