B

Efficiency, LRT),, RAIC and RC),
with biweight p-function

To develop the efficiency (3.20) and other quantities foritiiel’,, RAIC and theRC), with
the biweight estimator with-function (3.15), we will make use of [r*] = % to

compute (even) the moments of\§0, 1), and of

/c r*d®(r) = Ly = —cFLo(e) + (k — 1)®(c) Li—2,

— 0o

with Lo = ®(c) andL; = —p(c). We will need (even) moments up to the order 14, so that
we can compute

Ly = —cp(c) + ®(c)?

Ly = —(c® 4 3¢®(c))p(c) + 3®(c)?

Lg = —(® + 530 (c) + 15¢®(c)?)p(c) + 150(c)?

Lg = —(c" + 7¢°®(c) + 35c3®(c)? + 105¢®(c))p(c) + 105(c)®

Lig = —(c® +9¢7®(c) + 63c°®(c)? + 315D () + 945¢D(c))p(c)
+945®(c)®

Lis = — ("t + 11°®(¢) 4+ 99¢7®(¢)? + 693D (c)® + 34653 (¢)*
+10395¢®(c)®)p(c) + 10395 (c)”

Ly = —(c" +13c1®(c) + 14370 (c)? + 1287¢"®(c)® + 90097 P (c)?
+45045¢3®(c)® 4 135135¢®(c)%)p(c) + 135135(c)®

and therefore
AB(r) =1 20(—c)

—C

Robust Methods in Biostatistics  S. Heritier, E. Cantoni, S. Copt and M.-P. Victoria-Feser
(© 2009 John Wiley & Sons, Ltd



232 EFFICIENCY,LRT,, RAIC AND RCp WITH BIWEIGHT p-FUNCTION

2d(I> /er@(r) — 2/_( r?d®(r) = 1—2¢(c)c — 2®(—c)?

— 00

4d(I> =3 —2p(c)(c® 4 3c¢®(—c)) — 6O(—c)?

/ r9d®(r) = 15 — 2¢(c)(c® + 5 ®(—c) + 15¢®(—c)?) — 30®(—c)*
/ r8d®(r) = 105 — 2p(c)(c” + 7*®(—c) + 35¢3®(—c)?

+105¢®(—c)?) — 2109(—c)®

/C r0dd(r) = 945 — 2¢(c) (¢ + 9¢"®(—c) + 637D (—c)?
+315¢2®(—c)® + 945¢d(—c)*) — 1890 (—c)®
/C r2dd(r) = 10395 — 2¢(c)(c't + 11°®(—c) + 99¢"®(—c)? 4 693> D (—c)?
+3465¢3®(—c)? 4 10395¢®(—c)®) — 20790P(—c)”
/C rtd®(r) = 135135 — 2¢(c)(c"? + 13" @ (—c) + 143c7®(—c)?
4 +1287¢"®(—c)3 + 90097 (—c)* + 450453P(—c)®
+135135¢®(—¢)%) — 270270®(—c)®

For the efficiency (3.20), we have

. = [34 [ raaw -3 [ rase+ [ Ccdcb(r)r /

4 C c
= _Cr4d<I>(7")+/_cr2d<I>(r))

For theLRT),, and using the-function given in (3.15), we have that (3.26) reduces to

(C% /_Ccr4d<I>(r)— c%/_ccr2d<1>(r)+/_ccd<1>(r)>/
(Cig /Ccrmd(b(r) —;%/Ccrsdé(r)+%/ccr6d¢(r)— %/ccr4d¢>(r)+/ccr2d<1>(r))

For theRAIC givenin (3.31), we have

1 [ 4 [° 6 [° 4 [ ‘
a = <c_8 /_(rlodq’(?“) - 6—6/_Cr8d<1’(7”)+ 6—4/_(7"665‘1’(7“) - 0—2/_07”4d‘1’(7”)+/_07"2d(1’(7”)>
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b= (C% /_ccr‘ldcb(r)—C%/_CCer@(r)Jr/_id‘I’(?"))

For theRC), ? show that

2
+p </ <%p(r)) d®(r) +2 %%P(T)%P(T)dq’(r)

and

o 2 B 2 B ?
Ve=p [ 5 (5ro0) d20) [ (5100)) a0 / [ sprtrrine]
For the biweighp-function (3.15), we have
Up—Vp)=n (Cis /_C r0dd(r) — ;iﬁ/_c r3dd(r) + c% /_C rﬁd@(r)>
—-n <;2 /Cc 7"4d<I>(7") — /Cc r2d<I>(r)>
o (C% / ccr14d<1>(r) -&/ 11245 (r)
ey roda) - 5 [ aa() + 5 [ 15 (r)
—g ) rd®(r) + / r2d<I>(r))/
[034 /C rtd®(r) — C%/f r2d®d(r) + /C d@(r)]
+p <§ 1 r®d®(r) — % /7 r0d®(r)

64 [° 16 [¢
—|—C—4 rtd®(r) — g/_c r2d<I>(r)>
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(cls /_ccrlodfb(r)— ;iﬁ/jcrsd@(r)Jr%/jcrﬁd@(r)
—;i? Ccr4d¢>(r)+/ccr2d<1>(r))/
[C% /Ccr4d<I>(r)— c%/ccr2dq>(r)+/ccdq>(r)r

1 ¢ 4 [€ ¢
Vp=p (C—S/ r3dd(r) — 0_6/ r0dd(r) + c%/ rtd®(r)
ar r?d®(r) + / d<I>(r)> (i / r'%d®(r) — 4 / r8d®(r)
2 J_. e & J_. s J_.

i [ an) -5 [ rase s [ raew) /





