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a = {(a2 — a1)/2}&2 + (a1 + a2)/2 00000 {[h; (€))7 (o, p); (0,) € Di} = {(o/b, (10 ~
a)/b);(o,u) € D} 000, 0/b, (p—a)/b 0000

L~ (1461)/2 <% < k(=872

_az —ay —a<a2—a1

2bo b 2bo
00O00. 00000000,k %2 <0/b< k2,

(1+ &)k~ @-D/2 A (1 - &)k~ E—D/2

as — a —a as? —a

2[)0 b 2b0
00000000,k —oco000000 (0,00), (—o0,00) 000000, (A6-3) 000000,
ogoo,0000000o0oooa0. n

3.4 UogobbOoooooboboooobboao

0000000000000000000000000000000,00000000000
0000000 Tsukuma, Kubokawa (2008) 000 O00000. 0000 X = (Xy,...,X,) O
000 Ny(p, I,) 000,000000 p= (p1,..., ) 00000

D={plrip<ai, i=1,...,¢} = {u|Rp < a}

D0000D00000. 000, R=(r,...,r)' 0 ¢xp00,000000 ¢(<p) 00,
a=(a1,...,a,)00000000000.00000,000,D; = {plw>0,i=1,2,...,p},
Dy = {plpy < po < -+~ <}, D3 = {plpn < gy i =2,3,...,p}, Do = {plp < -+ < pp >
2> ppt, Ds = {p|pigr — i < pigo — piva, i=1,...,p—2}y 000000.

godbdbooouoootdoouobod, oguoooouoooan (REML)D DO0O0O0O00O0
000000000000000000000,0000000000 a%%(X) = [, &f(X -
£)de¢/ [, f(X —€d¢ 00000D0. 00000000000000,00000 D, 00000
O, 0 w1 O REMLOOOOODODOOOOOODODOODOODOO,D000000000O
gooooooooooooooooooboooboooooboobooboobobobooboboboobooooon
O,p00d0d0d00oooobooooooooooooooooooo. oo,ono 3.1040,00
ogoooooo.

oo 3.2 pogoooopoobooooooooobo, bbb xooooooopooo. o
OO0 210 Hertigen O0O0O0O0O, 000000000 ﬁGBDDDDDDDDDD.

Xooooooooooooo,pfPooo0oo000O000O0O0oO0ooO. 00o0ooon
000,p>3000,Stein 00000 g 0o0ooon

~SH p—2 ~GB
B =o+ 91— — (B77(X) — ax)
{ ||HGB(X)—04*||2}
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0000000000000000000. 000, a,=RY{(RR) 'a000.000,a’?00
0000000 DOOODO000000 000000000000, Tsukuma, Kubokawa
(2008)0,¢<pO000 R1,=0,00000,a°%0 p-000000 ¢X)0000 p¢P(X) =
X +Rlq(X)0000,1La%(X)=1.Xx 00000000000, g 000000000
000O0.00 p=1,20000000000 D0 D,0000000O0.

00 3.2p>3000,0000 DpoOOoOoooooooooo g o poooo
oooo. oooo, g ooooooooo00. 00000 Dy, D, 0000000000,

~

p=12000 pf?0O0D0OD0OO.

00000, James, Stein (1961) 000000000000 OOOOOO. 00 DyO,p=1
000000000000 00000D0 Katz (1961) DO0O0O0O0O0OODODO.

4 O0obodooobbooooobobbuoooobobuouoa

gobooboobo,0boobogboboooobo,boobbooboobooboobo
ubdobo,gbobubouboooobobobobobobobobo.bo,bobobobo
gboboobooobooooboooboobobooooo,obobooboboobo. oo,
goog,bgbooboobobobbobbobobobooboobboobboobboo.bobo
gbooobdg,buobodg,ggboboobuooboboobooboboobooboboa.

4.1 0OD0OU0O0O0OobDOOOOoOoOobbOboooooboon

Casella, Strawderman (1981) 0, X 0 M(x,1) 000000000, 0000000000
000 x000000000.000,x0 By={u||ly<d000000000000.000
d00000000. 000,000 p=+d000000 Plpu=—d =1/2, Plu=d =1/2
00000000000.000000000000

e | edX X
(4.1) p-Y =dtanh(dX) =d

edX_i_ede
000000, Casella, Strawderman (1981) O, OO0 pfY 00DO0O00DO0DO0OODOOOOOOO,
d<10567 0000 pPV 00000000000 OOOOOO. 000000, 000000
0 X0000ODODO00O0O000ODO0O00.00000000000000000, Bickel (1981),
Berry (1990), Marchand, Perron (2001, 2005) 000 0000000000000 0O0O.

pBY 0 D0DD0D0D000O0O0dO00000, 00000000 B, 000000000000
googobooboooboboboobooboobboobuoobooboobbooobooboo.
b, 0000000000000000000000000

o Jlanrep{=(X =2k [ sexp{=27/2}ds
JLqexp{—(X — w)?/2}du % exp{—2?/2}dz

OD0D0DDD. Hartigan (2004) 0 pfY 0 X 0000000000, Marchand, Strawderman
(2005), Kubokawa (2005b) O, 000000000000 X 0DOODOOOOOOoOooooooO,
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DooDo pfY 0000000000 o00. R 000000000000, 000000000
00,0000 d0000 Xooooooo.

00 0 B;,000000000000000 ML= min{max{X,—d},d} 000000. O
00000000 gMloo0o00000000000000000000000000000.
00000,00000 gMoo000000000000. 0000, Iwasa, Moritani (1997)
0,000000 |f—-y 00000 ZM000000000000000000000000
00,00000000000000. 00000,000000000 gt0o0000000
0oO000O00O0O00O0O0o0ooooooog.

4.2 Moors 00O

Moors (1981) O, 0000000000000 O00O0,00000000000000C0O00O
O0000000000000. Marchand, Strawderman (2004) O, 0000000000000
O0000000. 0000 XO00ooooooooooo f(e—pO0O00,peBg 00, f() DO
o0o0o0o0oooooooO.oooboO0O0000oobooobooooooo,

(4.2) He(X) = o(|X|) X/|X]

0oo0O00. 0000, |X|0000000b000000000000000, ke, 000000
gooooooo.

00 4.1 00O0O ﬂ(bDDDDDDDDDDDDD,
~ 2 2 2
R(p, ig) = Blp® — {ajx|(n)}?] + B{o(1X]) — ax|(1)}]
O00000.000,a,(p) 00000C0O0O0O.

 flw—p) = flw+ p)
) = B~ ) T Fw )

00 4.1 00 A(w) O A(w) ={aw(p)| —d<p<d}000. ¢(w) 0 Alw) D00O0O0O0 ¢p(w)
000, ¢o(w) 0000000 (4.2) O figy, 000. D000, Ry, fig,) < R(ufip) D0D0ODT.

000000000, ay(p) = ptanh(pw) 000, aw(p) O | 000000000000,
A(w) = [0,dtanh(dw)] 000. (41) 00,000000000000000000000000
O, 7BV =dtanh(d|X)X/|X| 000000,00 A(X))DODO000O gV oooooo000
0O0000. 00 4100,(42) 0000000000 @AY 000000000000000
dtanh(dw) < ¢(w), w >0,000. 00,000000 pME=min(|X|,d)X/|X| 000000
O,pPY 0 pM000000000000,d<1000000000.

Marchand, Perron (2001) 0, 0000 X 0 p-000000 N, (g, I,) 0000000000,
000,p 0,00 d00 By, ={peR’||p|<d00000000000.0000,000
000000 pye(X) = ¢(IX|)X/IX|000,00000 " = min(d, | X[)X/(|X|| 0O
0000000, Marchand, Perron (2001) O, By, D0000000000000000000
000 g?Y0000,000000000000000000000d<,p00000000
0000. Marchand, Perron (2005) 0, 0000000000000000000.
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4.3 0O0O0OOQOOOO

gooooooo 02DDDDDD,DDDD,DDDDDDDDDDDDDDDD,
(4.3) {(mo)llul <d, 0 <o < oo}

0330000000,000000000000000000000 (Kubokawa (2005a)). O
gboopooobooboboobdooboboo,boobobooboboobooboobooono
oooo0o0ooo0oooOo0oooOoUoO.oo0oo,p0OOoO00, /e 00000O0OOODO
gbooaboboon.

Kubokawa (2005a) O, u/oc 00000 000O0O0O, Marchand, Strawderman (2005) O O O
D0000D0000000000. X,S000000000000 X ~N(u,0?), S/o? ~ 2,
000000, %%, 0000 mODDOOO0OO000O0000. 00000000 (57— p)?/0?0
0000000000000.00,d>00000,00000

By ={(n,0)|l|p] < do, 0 <o < oo},

O00000000000000. 000,0000 pw/o00000O00O0O0O0O |pu/ol<dO0ODO
O000000000000. Kubokawa (2005a) O, 0000000 ¢(-) 0000

(4.4) —X - \Fm (1x1/V5)

O0000,000000000000000000000, Marchand, Strawderman (2005) 0 O
OO0 IERDOO0OOO0OO0OO0OOOoOn.

00 4.2 ¢(w) 0000000000000,
(a) ¢(0)=0
(b) (w) DODOOOOOOO.
(c) p(w) < ¢V(w), 000 ¢V O g(w) =/w?/1+w?) 00000000000,

vw+d vw—+d
/ /f —u2/2, (m-1)/2, “/2dudv/ /\[ o= 12/2,m/2,0/2 4w
Vvw—d Vow—d

(14w )_(mﬂ)/2 i {@dg(w)\/g _ e—dg(w)\/E} L(mA1)/2-1,-2/2,
f e —(m+3)/2 [ edg(y)VZ — e=dg(u)vz] H(m+3)/2-1e=2/2ddy

0000, p 0 XO0O00O00.

000000000D000000 XO0O00o0ooooooooo.

Noooo oY% o) 0000000000000 afY. 7Y% u,e) 0,02 0000000 u
00000000, {ul-de<pu<dey0OO0ODODDODO,e?0000 ¢ 2de?2 0000000
ooo.o0oo00,pfYoooooooooo.

Jo /% 0 o (M9 e—{(X=p)?+5}/(20%) 4y d o2
[ 97 G t9) (X5} oD d o ?

~FU
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210000 #BY(u,e) 0000000000000 gBY. 7BV (u,eo) 0,02 0000000 u
00000000 Plu=dolo]=Plu=—dolo]=1/200000,¢?0000 o 'de?000.
oooo,pfYooooooon.

By _ f —(X=do)?/(20%) _ o=(X+d0)?/(20%)] 5= (m+3) o =5/ (20%) 4 2
a f = <X'da PP/20%) § o= (X+d0)?/(267) | —(m+4) =5/ (207) 12

oooo0,Xb0obdd<L1bo0boboonD.

Blooooooo g’k e, =T((m+1)/2)/{V2I'(m+2)/2)} 0000, 0000000
oo0.

_rr | min{X, de,vS+ X2}, if X >0,
| max{X, —den,VS+ X2}, if X <0,

X| X2
=X - \F—max | demA/ 1+ —, 0
X (\/§ 5 )

00,0000 B;00000,X000000000 p%f=d?1+d*»)"'X0000000,
000000000 X 000000000, 00000, X 0000 dooo0o0oooooon
O000000000000o00og.

5 Uoooboobooooobb

gboboo,o0boobooboobooboobobbobobobooboobbobob. obo
gobooooboooobooboboobobooboboobobooboboboobg,bo
21,00 3200000000000 00O000DO0O0DOOOODODOOODOODOO,00D00DO
OOo00o00obOOoO0ooO0bOo00oOOo0oDoOOoboOOoOoOooDOoOoDbO. Ooo, Kubokawa
(2012), Kubokawa, Strawderman (2011a, b) 000 0000000000000, 000000
goo.

5.1 Ooggbobobuooooboboboooon

X;,...,X,0000000000000,0 X;000000 fi(z;—p)00000,00000
000000000,0000 g>0,i=1,...,p000. X =(X1,...,Xp),, z = (z1,...,7,)},
=, pmp)s fle—p) =TT, filzi—p) 00, E[X7]<oco0DD. 0000, 00000
0=>" au=ap00000000000.000,q000000,a=(a1,...,a,)! 00
D.q:EMfﬁdDDDDﬁ?:ngﬂ]MDDDDDDDDD0U P a9 06000
0000000,000000000000000.00000000 D= {(1,---,4p)t|u >0}
O000,Dp0000000000O0DOODOOO0000

0% = ati" = [ aef(x - pag/ [ 70X )
D D

oooooo.

¢°B 0000000 00000000,00 p=2000000000. 6980 fi(¢) =
X;—¢(X;) D000 (¢, ¢2) = arfin(d1) +asfia(¢2) 000DDDO0000000000 (2.2) 0
0000.0000,000000000

15



00 5.1 :=1,20000, ¢(w)00000000ODO.
(a) ¢i(w) OO OO0, limy—e ¢i(w) = ¢
(b) éi(w) = 678 (w) = [*_ ufi(udu/ [* filu)du
0000, aiae <0000, 6(¢1,¢2) 000D00D00OODO.

0O0. Y 000000000000,60Y 0 6(¢,¢,) 000000000000. 000,

R(p1,p2,0Y) — R(pua, pio, (¢, ¢2))
—G R, AY) — Ry, 1 (60)} + a3{ Rz, 7Y) — Rpa, fa(62))}
— 2a1a2E (i1 (1) — pa] Bl (¢2) — pa].

000,00 2200, R, 2Y) > R(ui, fi(é:), i=1,2,000000000. 00 Effii(é:) —
il = E[Xi — pi — ¢i(Xi)] = ¢; = El¢y(Xy)] 000,00 (a) 00 Elui(¢i) —ps) 2000000,
oooooon. [ |

00,00000000000000,00 2100, 4 =00 R(0,3Y) = R(0,7¢F) 000
0o,
R(ana éU) - R(()?OvéGB) = _2a1a2E0[ﬁ1GB]EO[ﬁ2GB]

gboog.obg,boooobogoa.

00 52000000000 698 = a1pfP + aep$? 00DDODOOD0OO0OOD0OODOO0
a1a2§0|:||:||].

D00 pO00000, Ay = {ila; > 0}, A_ = {ila; < 0} D000 0y = Y0p, asui, O =
—Yen @ 00000,00 =6, -6-00000000000,005200000,00
ooooo.

00 5.3 000000000 3 00000000000000000 p=10000 p=2
0 ama<0000.000,p>3000,0°80000000000.

5.2 UUOUgoobbObooooobo

¢000000,0000000 M =max{X;-¢,0} 00000 §TE =" oplf000
000000,00000000000000000000000000000000. 00,00
0000000, 0 ¢00000000000000,00000000000000000
000000000000. Fi(z) =7 filu)du D000 Bi(u) = [T (2 —ci+pi) fi(z)dz =
O Fi(2)dz, Li(u) = — [“ M (z = ¢i)Fi(2)dz 0O 0.

o)

00 54 0000000 ATR00000000000000000,00000000 Cy C Ay,
C_cA_0OO00OO,

> Y aiaBi(0)By(0) <2 ) a?Li(0),

1€Cy LeCy b1 1€Cy
(5.1) ,
> Y ajarBi(0)Be(0) <2 Y aiL;(0)
JEC_ £eC_ #] jel-

gboooooooog.
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00, fi(z) =---=f,(2) = f() 00000, K; =2L(0)/{B(0)}*+10000,00 (5.1)0,

(5.2) ()Y <k, (Ya)/Y <k

1€Cy 1€Cy 1€eC_ €C_
00000000000, 000, |a|=--=e =« 0000000000,00 (52) 000
goooooog.
00 5.5 fi(z) == fo(2) = f(2), las] = - =|ap| =« DO0D00D0. D000, 0000

000 ¢R000D00000000000000, max{py, p_}<K;000.000, py, p_
00000 A, A 000000, py+p_=p0000.

000000000000, 00000000000 ¢(-),000000 &) 0000 B(),
L(-) O B(ui) = é(pi) — wi®(—pi), L(ps) = {®(—pi) + i B(pi)}/2 0000 0. B(0) = 1/v2r,
L(0)=1/400, K =2L0)/{B(0)}*+1=7r+1000.

00 5.6 0=Y7 4, 000000 M 00000000000000000 p<7+100
0.0000,p<40006MLOpOO0OOO00O0O0O,p>5000000000000.

1.6

14
i

=

@

1.2

ratio of MSEs

1.0

0.8
1

0.6
L

location parameter

0 1: 00000000000000000 R(w0M%)/R(u,0Y) (p=1,4,5,8,0 < un < 4)

p=--=p,=p00000,0000000000

R(p, 0ME) = p — p®(—p) — puB () + p(p — 1){B(p)}?

000000,0000 p=1,4,58 0<u<40000000000 0 1000.0000
0,000000p=1,4000000000000000 p=5,80000000000000
00000000000000000. 00 5.6 0, Shinozaki, Chang (1999) 00000000
Fernandez, Rueda, Salvador (2000) 0000 00000000000. 00000000000
000000 K;00000000000,000000000000000000000000
0.00000000000,01000000000.
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0L Ky0ooooooooooooooooooooooooooooo

00 K 0000000 (00000000
N(0,1) T+ 1 p<4 p=>5
T3 2/2+1 p<5 p>6
0o0oDoo 5 p<5 p>6
000000000 | 72/{6[log(2)]?} +1 p<4 p>5
U-1,1) 11/3 p<3 p>4
oooo (e —1)2 p<2 p>3

5.3 Uuugobbbuoodobobbooodabbb

00000,00000000000000000 p0000000000000O00OO0O
0000000.0000,0000p00000000000000000000000000
0000000000000 0D0.

00,000000000000000000000,60Y =34, afl¥, Y =3 ,cx a:fi¥ O
000, 678 = max{f¥,0}, 477 = max{0Y,0} 0O O,

n"TRx _ pTRx* nT Rx*
TR — TR _ T

0000000000000, 0000, 678 00000, R, 078 = E[(0TR —6,)% +
E[(0T7 — 0_)2 — 2E[0TF — 9 JE[9TR* —9_) DDODODO. OO0, 64 >0, 0- > 000,
E[(017 - 0,)%) < E[(6Y - 0+)%], E[(0T" —0-)*) < E[(0Y —=0-))) 000, E[§Y] =6, DD

E[TR — 0, = B[0T* — V] = Elmax{0Y,0} — Y] = F[max{0, —0Y}] >0
000,00000 ERTR~—¢_]>000000,000000000.
00 5.7 0000000 #TR* 00000 p>1000000000O000O000.

TR 0000000000 000,0000000000000000000000. 000,
00000000, 000000000000000000000000. ¢=1,...,p0000
Xi~ N(piy1), i >0,00000. = (pug,...,0p) 00000 7%(pu) 000,i€ Ay 0000
00000 w=aiéy,j €A 000000010 p;j=6;¢6- 00,00 &,6- 0000000
0 {(&4,¢)64 >0, >0y 0000000000000. 000, ai =Y jen, 3/ Djen, 95
Bj = ajsen_ i/ Yiea a7 D00, Ay = iy, 0f, Be = Yiep a7 000, 21 = 0Y/V/ Az,
%»=0Y/yB,000.0000,0000 #0000 00000000000

(G B :fp(\/fT2§1 — V/Ba&s) exp{—||€ — z[|?/2}d¢
Jpexp{—l§ — z[?/2}d¢
=/ Ax{z1 — 6P (21)} — V/Bafza — 0P (22)},

00000.000, ¢9P*(w) = [*_ uexp{—u?/2}du/ [ exp{—u?/2}du 0O O,

(5.3)

00 5.1 0000 «+4*000000000O0O000O0 éGB*D,DDDD p>100000000
gboobobooboobooan.
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54 000 SteinO0O00O0OOO

oob,00000o0o0bobooboooboOoD,b0on Sstemoooooooogono, DO
OO000O00DbOO000O00DO0ODbOOO Sstein0DOO0OO0OOOODOOOOOODO.

0000000000 y=XB+e0000.000,y0 n000000000,X 0 nxp
0000000000 p, B0 p-00000000,000 ed N(0,6%1,) 000000. 80O
00000000 8= (X'X)"'X'y000,000000 §S=(y-XB)(y—Xp)000.
m=n—p0000,020000000 6% =8/mDO00, 020 Stein 0000

525 = min{S/m, (S + B X'XB)/n}

OD00O000. Stein (1964) DOO0O0O, Stein 0000000000000 00000 6290
6V 0000D0000000000000. Rukhin (1992) 0, 00000,000000000
00000000 0000000000000D0D0D000000000000000DonononQ
0.00000,

Bl)p=n—dy, d, >0,d, =0(n°),0<6<1

(B2) X'X/n 00DO0OO0O0DOO0,000000000 000000000000,

lim mB'X*X3/(no?) = V20
n—oo
YO N(,1)00000000000,0000000000,

Vm(6?Y —62)/o? = —V2(Y —0),
Vm(6% — %) /o® = — V2(max{Y,0} — ).
0000,00000000000000000000.

00,20000000 vy, = XuB; +€, ¢ ~N(0,021,),i=1,200000. 00O B;,
S, 000000000000000000 p=o03/0;000000000. ¢2000000
0 62V = S;/m, Stein 0000 625 = min{627, (S; + B;X!X;8,)/n} 00, 00000 200
0000 pV =62V/63, p° =625/62° 00000, Kubokawa (1994b), Kubokawa, Srivastava

(1996) 0 p 0 pY 00DOOO0O0O00000000. 000 (Bl)OOOOOOO.
(B?)i=1,20000,X!X,/n0000000000,000000000 ¢00000.

lim /mB XX 6;/(no?) = v26;

0000 Y;0Y~N(@,1),i=1,2,0000000000,000000000

vm(p” = p) = (03 /o]){(Y1 — Ya2) — (61 — 62)},
Vm(p® = p) = (03/07){(max(Y1,0) — max(Y2,0)) — (61 — 6)}

oooboObO.0o00,00000 stemddoooobobOo0oobOoOoobOoOoobobooobobooo
gboooooobooo,oobooboobboobobooboobooobobo. bbobbobobo
0,00000 Stein0000000O0OOOOOOOO,00000D000O000OO00O0,O000
gbbooobooobbooobooobbo,gobbooobboobbooobobogaa.
OO00DOOoO0bOOo0o0Do, Stem0000O0O0OOOO0OOO0OO0ODOOOOOODOODOOOOD.
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6 Uodu

googobo,0ooobooobooboobooboobooboooboobooobooboooboon
ugb,bo00oboooobbog,oobboooboboooboooboboono,bboabboo
oooooooo.

goooooobobooo,o0obobbobboodoooo, bbb b0o00ooooo
u.ooo,booboobbbobooooo, bbbl ooobn
00 0. Tsukuma, Kubokawa (2011) 0, 0 0000000000000 O0O0O0OOOOOOOO
god.0ooboboboobooooddddg, oo obooOo, O
00000000 Srivastava, Kubokawa (1999), Kubokawa, Tsai (2006) D0 000O00OO.

0000,000000000000000000O4d0d, Fourdrinier, Marchand, Righi, Straw-
derman (2011) 0, 0000000000000 00O0O0OO,000000000000000O
do0oddooobOooboo0oooooOo. o0, 000000 bOoooOooDoOooboooa
0ooddoodooooodooooooooo. o0, 00obooooooOoooOoooa
O000000000000000. Kubokawa, etal. (2012) 0, 000000000000 0O0OO
0000000, 0d0o00dbb0o0b0oobobDbOoo0oOooDoOoboDoOOoDoOoooO.oooa
000do0bOO0odoOodobOodoOoooDbOo0bOoOooDDbDOo0ooboDoOoooDooo.

2000000000, 00b00bO0obDOO0bDO00obOo0bOobDbOobbOO0obOoobOoobo
gboboboboboboboobo0o0ob0obobO0obO0bO0D Hartigan OO OO IERD OO
00000, Hartigan DO OO ODOODOODODOODODOODOODOOOODOOOOO0OOOO
goboooobooobobboooo. bbbooobbooobobooobbooobboo
gboda,bgaboobobaan.

ugb. bodobooobobboboobuooboobob.boboobooboobo. oo
O0,00000000 19200020, 21540114 00 00000000000O0.

good
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Estimation in Restricted Parameter Spaces
Tatsuya Kubokawa
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Abstract

In estimation of parameters in restricted spaces, several interesting and surprising results
have been developed from a decision-theoretic point of view. For instance, in estimation of a
normal mean with a known variance, the sample mean is minimax in the case that the mean is
bounded from one side, but it is not minimax in the case of the mean bounded from both sides.
Nevertheless, the sample mean becomes minimax even in the case of the mean bounded from
both sides if the variance of the normal distribution is unknown. This surprising example inspires
us to study more about estimation of the restricted parameter. In this paper, we review several
topics in estimation of restricted parameters and explain the interesting results and phenomena
derived in the literature from a decision-theoretic aspect.

Key words
Restricted parameter, minimaxity, Bayes estimation, generalized Bayes estimation, admissi-
bility, statistical decision theory, Stein identity, unbiasedness, invariance, location-scale family
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