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0 trimmed sum 00008, 0000000000000000000 trimming 00000
O trimming 0000 000000000000 00000000000000000000

trimming 000000 », J00000O0OOlight trimming (r, = r), moderate trimming
(rn — 00,7n/n — 0), heavy trimming (r,/n — c€ (0,1))0 300000000000000
0000000000000 00000000000000000000000000000
0000000000000 00000000000000000000000000000
oooooo
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n—oo

000000000000000002100 E[|X:|]=0000

limsup S,/n =00 as.
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n— oo
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lim (T)Sn/nl/a —cn=0 as.
n—oo

goboocooooooooo

/Oo 2D g (2) e < 0o
0

0000000 ¢ 00
{0<a<1DDDDDDcn:O

l1<a<2000000 ¢, =nE[X]
0oooo

gogooooooooobobobobbbbbodoooooobbbbbbooogo
trimming 0000 000000000000 O0O0OO0OO0OOOoOoooDO

00 2.5.0 Baum and Kat4] 1965 Dil0<a< 100 ¢t>10000

Znt*2 P{|Sn| >en'/*} <00, Ye>0

00000000000000E([|X]*]<cc0000



Trimmed Sums 49

Hill<a<200¢t>10000

Znt_zPHSn—nm >en'/*} <00, Ye>0

n

00000000000000E[|X[*]<cc00 E[X]=,0000
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|z|<nl/e

n— oo

oooo
o000 WS, 0000000000000

00 2.7.0 Hatori et al[d 1979, 19801 0<a <200 ¢t>10000
0i0 {c,}00000

O Zntﬁp{ |8, — e >en'/*} <00, Ye>0

gooboooboooooo

oo
/ 2O (2) e < 0o
0

gooo

00 P{™8,| > en'/*} =0 (n'"t), Ye>0
0000000000000
(2.6) lim n*"tYH(n) =0

000250 0000000000
0000MiMO000 t=1+(1+7)3, 4>0,00000000000

022 0<a<2 8>0,r>100000000
P{|(T)Sn| >€nl/°‘}:c)(rf(p”)ﬁ)7 Ye>0
goooooooooooo
P{[Su| >en* Y =0(n"?), Ye>0

gooo



50 o00000 52000 100 2004

ooo0.0t=1+(1+rp0000000260 r0000CCOOOOOOmD 25000
Ur-rooboocoooocooo

00 g=0000000000000000000 light trimming 00000000000
0O00ooooooon

0o0o0o™Ss,/a, —e, 00000 relative stability 0 0 0 0 00 O O Morid 19760 1977C1
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3. 0000 MM moderate, heavy trimming[]

U000000OFelled 19860 0000000000 ODOODOODOONOOOmoderately O O
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(3.2) liminf 75, = -1 as.
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goobbooobm43tobogoo41to42ogoog

Ud 4.1, D43l 00000 booooobooobob@obboooom100go
goobobooobobooobom4iobm42goboogbbbobboo x
gooboooiroboobbooobbooobbooo

ob410000430 0000000000000 O0O0DO41OO0oO0O0OO0OoOOOn
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o
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o0 r->10000000000000000043000000000000 0 Mori
43 0000oooooobooobooobooooooooonoooooboonn
gobooooooobooooobooooboooboboOoobooOooooooo

5. 0000 moderate trimming(]
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OO0 5.1.0Csérgé et alll 198610 0<a<20000X 0 o«-O000000000O00O0O
gog
0000000000 10 {c} 00000
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00 5.3. 0000 @wg, 0 emg 000000000 000000 XO0O000O0OO
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00 5.4.0 Griffin and Pruittd 198911

[({ra}) ={Z = Nir(N2), 000 N, N, 0O0OOD0O00O0D0O0D0
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00O 5.5.0 Griffin and Pruittd 198911

T({ra}, {pn}) = {Z = N1 + f(N2) — g(N3) +, DOODO
Ny, No, NsO O OO0 oooooooo
€>0, peROf0¢g0000D0D0DDOOO0O0O 0}.
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000000000000000000000000000000000000000000
000000000000000000000
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00 5.6.0 Griffin and Pruitt] 198900 Z € [({r,)0 20000000 0000 Z ~ 7
00000000 XeD,({ra},Z2)0000000000000000000 » 000000
0000000000000000x eRO 7(z0)>00000000000

@) _ @) vog
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oood

00 5.7.0 Griffin and Pruitt] 198900 Z € [ ({rn},{ps}), 200000 Z ~ (¢, f,g,p) O
00000000000000 n 0000 20,90 € ROOOOO00g (o), f(yo) 000D
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000000000000000000000000000
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LHrad, {pn) ={Y : X, an >0, ¢, eROOOOD S, Jan —cn -5 YV}

oooooo0ooo0o0ooooooooooooooo0oooOo0oooo0o0obooO0ooO0oo0O0
ooooooO0o0oo0ooOooooooooo0ooooO0 rm,p, 00000OO00ODOOOO
00000000 L{ra}) =1({r}), LA} {pn}) = 1{ra}, {p,}) 000000 7n,p, OO
oooooooooo0drm,p, DO0OOOOOOOOOOOOOOO

LUra}) GUHraY) s LUra} Apa}) G 1({ra}, {pa})

000000000000 £({r}) 0000000000000 {r,}00000200000
00000000000000000 (5)0000

() 000000 me,ng —oo 000000 7my, /mk = ray /1 + O(ral? /ng)
0000 me/ne — 10000

gooooooooboboe>obbOnO
rn/nlfswtn

0+, 00000000 {r}0($)00000000 ra/n~t. 0 t, 0000000000
($000000000000000000000000 r, = [n/logn]0 (S)00000
[r./[logr)]0 0000000000 (5)0000000

00 5.8.0 Griffin and Pruittd 199111 », OO0 O0O0OO0O
gigog (s)ooooogoo
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0i000 (S)000000000
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oooo{r,}O00000D0DO0O0O0000O00O0ODDO0OOO00000ODOO0O0O0OOO000
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Trimmed Sums

Makoto Maejima
(Keio University)

Let {X,} be ii.d. random variables. Let X be the j-th largest in absolute value
among Xi,..., Xy, and X,; the j-th smallest among X3, ..., X,,. Thus |X,(L1)| > |X,(L2)|
- > |X,(l")| and X1 < Xpo < -+ < Xy {X,,;} is called order statistics. Let \S,, =

2?21 X;. For rp,,p, € N, let )G, = G, — Z;Zl X, and (P, = 3, —Z;”:'l Xnj—

Z?:n—pn 41 Xnj. These are called trimmed sums and this procedure of excluding extreme
terms from the original sum S, is called trimming. The question is how trimming affects
to the asymptotic behavior of the trimmed sums.

There are three types of trimming depending on the behavior of 7, (and p,) as a
function of n. If 7, = r (independent of n or more generally bounded), it is called light
trimming; if r,, — oo but r,/n — 0, it is called moderate (or intermediate) trimming;
and if 7, /n — ¢ € (0,1), it is called heavy trimming. As to the limiting behavior of the
trimmed sums, we can consider almost sure convergence such as the law of large numbers
and weak convergence such as the central limit theorem. In this article, we survey several
important results in this area.

Y

Key words: Trimming, modulus trimming, natural-order trimming, light trimming, moderate trim-
ming, heavy trimming.



