STAT 583 Sp08
Solution, Homework 4

1. (a) From class we have

IR I (t,R)= ?#(x$t+%dFo(x)+%(&)
F(?l(xfs?%
IR ItE)= ' #(X$t$ %dFR,(X)$ % ($&)
$&

so that! (t+ ", F)# "|[$] %! (t, ) %! (t# ",F,) + "|$ |where|! |=/ (" )#! #").If

I (t,F,) has a unique zero &t T(F,) and||/ |is bounded we get that

I(TF),FH" 0=I(T(R),R)soT(F)! T(R)as!/" 0.

(b) Let! (X)=x,F.=(1#")$ +"%.. ThenT(F)=12-T(#)=0.

(c) The idea here t® get a sequence of roots moving about in the interval of zeros. Here
ﬁ;o X,0" x" %

is a quite silly example. Let (X) =sgn(x), F,(X)=$ %, <x" % and
s+2x7<x"1

F(x)=@Q" NF,(x)+!#,,,,wherec(!) is the first norzero digit in the decimal

expansion off . Then s ! T(F,)! 7 butT(F.)= )+ c(e)/40 which does not converge.

2. (@) T(F,) = £ {(t)dM(t) = #dM(F,(u)) =" a,x,, wherea, = M (%Iﬁ)

s! Ax<F'Y(s))

(b) The IC forFtis so, sincél(F) is a linea functional ofF*, the IC

f(F'(s)
for T(E) is "S- HXSFE) oy 2w SIM(9) |y AM(s)
f(F'(s) FFS) e FF(S)

(c) Letb, (/)= sup{T(F) d (F,.R)" !} . First note thal(F) is monotonically increasing
for stochastically increasirig Hence

b,(!)=T(F)= $:l"l(s)dM (s)=! +1‘§Fo"l(s+ 1dM(s)

1-a

Likewise b () =—¢+ J F,'(S\DM(s) . Clearlyb, (1) =+! , sob(l)=! . Hence we

, , , #",u<o0 _
must find for what! b(!) <" . SinceF,'(u)=§ , we see thab(/) <" if
0% ,U>1
1! " +#<1,i.e., if I <" . Hence the breakdown point is at mfst Since no points

outside(F'*("),F' (1! ")) can contribute td@(F), the breakdown point is at ledst



3. From class,
I (x;T(F))

" Q AT (F))F(y)

IC(x:T(F)) =

and
#CXT(F)AF(X) v
2 = HC*(x T (F))dF(x) = - — ) 7
j4ad &y T(F)AF(Y)
To see that the inverse is convex, note thatv) = u?/vis convex for positive, i.e. if
x=(u,v)andy =(s,t)we havef(! x+@1" I )y)#! f(x)+(1" ! )f(y) ,whence theesult
easily follows.

)
4. WLOG lets, =1. ThenY(! ,F,)) =inf s *lﬁzmdF(x)(*l(y)dF(y)o 1, since

lﬁgi&( /' (x) ass! 1.
(b) Let x =ax soF (x)=F (x/a). Hence
Q::S(!,Fn*):inf?s:%) .ﬁax /( b/ —|nf’+s =— —) ﬁ (b = as)

(c) From (a)S(! ,R,) = ;J:,ﬂ(x >a)DF,(x) =1$ F,(a). Hence
§ = inf%:%! (x >as" 1# Fo(a); = inf{s:l# F(as)" 1# Fo(a)}
= inf{s:F, (a9 * Fy@)} = 2 F(Fu(a) = = Ko

Remark:Martin and Zamar (JASA 1989) sho that the estimate in (c) ismaibias
robust with breakdown poimin(F,(a),1! F,(a)).



