
STAT 583          Sp08 
Solution, Homework 4 

 
1. (a) From class we have 
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so that ! (t + " ,F0) # " $ %! (t,F0) %! (t # " ,F0) + " $ where ! = ! (" ) # ! (#" ) . If 
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! (T(F

0
),F) " 0 = ! (T(F

0
),F

0
)so T(F) ! T(F0)as ! " 0. 

(b) Let ! (x) = x, F" = (1# " )$ + "%1/" . Then T(F! ) = 1 " T(# ) = 0. 
(c) The idea here is to get a sequence of roots moving about in the interval of zeros. Here 

is a quite silly example. Let ! (x) = sgn(x), F0(x) =
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and 

F! (x) = (1" ! )F0(x) + ! #
c(! )/40 where c(! )  is the first non-zero digit in the decimal 

expansion of ! . Then 12 ! T (F
0
) ! 3

4  but T(F
!
) = 1

2 + c(!) / 40which does not converge. 
 

2. (a) T(F0) = Fn
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(b) The IC for F-1 is 
s ! 1(x < F! 1(s))
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 so, since T(F) is a linear functional of F-1, the IC 
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(c) Let b+(! ) = sup T(F) : dL (F,F0) " !{ } . First note that T(F) is monotonically increasing 
for stochastically increasing F. Hence 
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Likewise b! (") = !" + F0
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$ . Clearly b±(1) = ±! , so b(1) = ! . Hence we 

must find for what ! b(! ) < " . Since F
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, we see that b(! ) < "  if 

1! " + # <1, i.e., if ! < " . Hence the breakdown point is at most ! . Since no points 
outside (F! 1(" ),F! 1(1! " )) can contribute to T(F), the breakdown point is at least ! . 
 
 



3. From class, 
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and 
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To see that the inverse is convex, note that f (u,v) = u2 v is convex for positive v, i.e. if 
x = (u,v) and y = (s,t) we have f (! x + (1" ! )y) # ! f (x) + (1" ! ) f (y) ,whence the result 
easily follows. 
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(b) Let xi
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* (x) = Fn(x / a) . Hence 

 ösn
* = S(! ,Fn

* ) = inf s:
1
n

!
axi

s
"
#$

%
&'

( b)*
+
,

-
.
/

= inf s* =
s
a

:
1
n

!
xi

s*

"
#$

%
&'

( b)*
+
,

-
.
/

= aösn  

 

(c) From (a) S(! ,F0) = 1(x > a)DF0(x)
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Remark: Martin and Zamar (JASA 1989) sho that the estimate in (c) is min-max bias 
robust with breakdown point min(F0(a),1! F0(a)) . 
 
 
 
 
  
 
 


