STAT 583 Sp08
Solution, homework 5
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1. (a)T(F)= % #F,'(t)dt= # xdF,(x) usingz = F,(x) . This is the average of
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the [n(1! 2")] middle order statistics.
(b)From homework 4.2b wittM (t) =t /(1! 2") we get
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Weiting D(F) = #F'*(s)ds+" F'*(" +)+ " F'*(1! ")this simplifies to
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(c)The measure M now puts masats=! ands= 1D! ,and is uniform in between,
ie.,

(F*@r ")t b(F)), x>F*ar ")

W(F)=(1-2x)X, + o, ]+ax([1an]

and
W(F)= (! 2)T(F)+"F (") +"F'@l ")

.(d) Again using 4.2b we get
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This is linear betweef''(") and F'*(1! " )with jumps of sie—————at F () and
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of size————— atF'*(1! ").
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(d) The influence of extreme observationsWdifr,) is smaller than that df(F,). The IC
for T levels out atF' (") andF'*(1! "), so the influence of more extreme observations

is exactly that of the! [n]+1™ and the [(2! )n]™ order statistics, respectively.
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which is the Winsorized variance, multlplled (1;,4. 2" )’2

(g) Note: Chris noticed that there was a typo among the data: the value 36 on the first line
should be 26. My calculations are for this revised data set. Here

X, ! X=21.75 X,=25.44 X,=med(x)=25.5 W,=25.25 H =25.5(usingb =2

MAD = 8).

(h) The mean is heavily influenced by the val#. The other estimates are reasonably
consistent, and all biased by about 8 psec.

2. (@) C(A! F+"#)=C(F)+"(x! C(F))so
x! C(F), C(F)(X'C(F)! ||C(F)||) X||C(F)|| I C(F)X' C(F)
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(c) sup 10| = sup|> where" is the direction ok and" is the direction of

X" x=1

T(F)..This is the largest|C(F)| ", the gross error sensitivity) wheris orthogonal to
T(F). The GES is bounded sin€{F)! 0, soT is B-robust. The most influential
direction is for observations 90; from the mean direction.

4. (a) x = (cost,sint)", u! (cos”,sin")".So using the



exp(x cogt —0)). Taking logs and

polar coordinates we géft;0) =
2rl (k)

" dnt,
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differentiating we ged_sin(t,

fo= (21’22)
(b) The likelihood equation isA(! )+ $ cos(r," B =0, so6= A(ESP cogt, " A).
Since# sin(t; ! ) =0 this is indeedA'*(| &) = A*(|C(F,)) -
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(c) To prove the hint, note that
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By the cjain rulelC(x;! ) = ()| eieey ICOG[C(F)| - Now,
. (x! C(F)' C(F> o d 2 X %
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. X' T(F)" |C(F)|
P =3

11" [C(R) "
Remark:Problems 2 and 3 are from Ko and Gutt@pnals of Statistics1988, pp.609

618.



