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N N -
tr(B -B)'A(B -B) B M inimax ,
, ( Ridge regression estimation) , Stein
M inmax
10212 1 A

a b=min(a b),a b=max(a, b), x, =max(x, 0).

A nxn , A =PDP’, P n xn ,D d;,
i=1,2, ,n :D, =diag((d, 0), (¢, 0), ,(d 0), ,(d, 0)).
Y =XB +E (1)
vec (E) (oW ® 1)
Y nxgq , X nxp , k(X) =p E=(a,e, ,§) nxgq JW =
(w;) q .B pXxq , tr(B'X'FXB) <p, F nxn
© ={B|tr(B'X'FXB)<p}. (1) Bie = (X'X) X', L
(B.B,A) =tr(B -B)'A(B -B),A pxp , B (B.B,A).
1 B’ B M inimax , infsupE_(BA,B,A) :BSJGPE_(B*,B,A), | B
A
R 1B ©
={B:B =CY,C pXn }.
M inmax
X : X=UDbV'. U,V nxn, pxp ,D nxp . D (i)
A
d(d=d> =d >0), 0, X'X=VD'DV'=VD?V". D = diag(d, b, ), d =A 2\,
X'X , A=2A,> =A, >0
Z=U"Y,D =U'XV,R=V'B,€ =U'E,u=XB,nN =EZ=U"'u=0,.N,, ,r]q), Ni=0u.N2.
npiloa 10),1 (1)
{Z = DR +£& (2)
vecE ) (oW ® 1,)
N
(2) Rs=(D'D) 'D'z2 z=(z) =(z,2, ,z) =(Z'*), z=(z,2, |,
Zq)vzi:(a.il%ii !4i),iz z pxq . szeij):@1182! 1sq):@,*)’ €
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=€.€, £4)Ei=€4E, Eu)E € pxq R=(r)) =(n, 6, 1),
Z =DR +€
{ (3)
vecE ) (ow ® 1,)
R (3) , D (3)
{vecz = (1® D) vecR + ve€ (4)
. vecE ) (ow ® 1)
L(B,B,A) tr(B'X'FXB) , A F -
A=VAV' A=diag(a,a, ,a),a>0F=UFU', F=diag(f,f, ,f, ,f), ;20 F=
diag(f., f,, ., f,). <
© ={B| tr(B'X'FXB) <P} ={R| tr(RD'FDR) <p} ={ R| tr(RD'FDR< P} =
p_ g A
{R‘ DDA <p) =0,
=1 j=1
A A A A A . A A
L(B.B,A) = tr(B - B)'’A(B - B) = tr(R- R)'/A(R-R) = 2.(5 - 1)'A(y - 1) =
P q A A A =
D Da (- 1)’ =L(RRA).
=1 =1
1 M inimax
1 (3) cz =dr +€; Ey =0 covE € y) :Wjﬁki; i=12 ,pj=1
2, ,q
1 k=i P g <= P g 2
8, = ~ e, :{R‘ DN fih<p} L(RRA) =D D>a(y-r)’
0 k¢ | i=1 j=1 =1 j=1
, a >0, f=0Q G C i . M inmax :/;\,lyij:q* z,,j=12 ,p
* - fA | ? S SN S
fi > 0,¢ = d1]1-h—] ) h Z)\ifi(zrij) =p , (Zrij) =
a, . =1 i=1 i=1
q ¥
ijjdi- _1 _a1 - ; fi = O-eo I lci :_1'
=T hl A . d
¢ pXp Z=(z, 2, ,2),z=(z2,2, ,%), (3) Minmax
P q )
szfR&é%Etr(CZ -R)'A(CZ-R) = IQfR%%E;:;& (cz - )" =
P q . ) P q 5 f?\l I
ap>>al g0 = 3w ad’ (1 he ),
oi=1j= i=1j= i
(1) Seckman C c (i) G

{ = (gid - 1)236

)\ifi

3(C) = "gPE(CZ - R)'A(CZ-R) =

_SUp vecR[ | ® (CD - I)'A(CD - 1) JvecR + tr(w ® ACC')

q
ap D' 1'(CD - k)'A(CD - k)1 +w;tr(ACC') }
oj=1

= maxt.

1< i< p
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J(diagC) = weezl:za‘(ql - 2 IJ2 + ZZW”ELQ,
P
RSJ@B“:Z;,»:Z;\ i fit rij + i;:j;:wjjaqi < tp o+ i:zl:jzzl:wjjaiQiz
J P_a b g
R iE kO, n = Q J (d|ag:) > Rajepo.ZL:)\ « fktkrka + .Z.ijjaiqiz - + ‘Zl:vzl:wjjaiqizl
i= <1< <

noD Sh
J (C) zlrp_a)é (cid - 1)231' + ZZWjjai Qiz = J(diagC)
=EP i=1j=1

q
ie) = sp Z{ ('(CD - 1b)'A(CD - ) 1 +w,tr(ACC')} =
q P p
] OB,ZJZ“' 6'(CD - 1,)'A(CD - k)g + J_:Zl',w,-j_zl',aI:Z;q.z >
1 .
(9 =—"[al(gd -1)°+ Zaqj d’ 19, = maxd. R ciEm o =0)

At

S e eSS -
0 p

max [a (gd - 1) + Zain djz] + _zl:Wjj_Zl:ailzl:le 2 ) (C)
# j= i = =

1< isp
C C

(2)EZ(M )’ = Z{var(qz,» - n) +[E(az - )]} = __Zl:qzw,.,. + __Z:rf(diq - 1)°

d(z

= i=12 ,p

G = i
_Z(Wjj + di2 rijz)
w ;\ZWU-S Q_lemz,ﬁi Q_le(wﬂ +d’r’) =w +d’s, 30 IanZa ¢z - ) _Rsé%ZE_s =
v
S , Zaé.o_s v? : L agrange V2
h>0i=12 ,pG(s h) = Zm—a*s SR s, Bls.h) a0 d WS B,
i=1 Ei i=1 as Ei Ei
G(s. h) _ ce _1i42 JG(s.h)  2adw’ ..
o5 =0, (s) =Wd { h{ f?\J 'J- azs = - Eis ) s (s)
a?%ss’h) <0, s = (s) % < 0 G(s, h) . s
2 X 1 ) P q >, f [ a p .
0d 7 ¢ ’: Fon. L ovis SSwadt@-ne®yh n Shns =p
A =11 a, =1

s (*) q“:d{{l-{%j :
a) | .

supEZZa(cZ, -r)f 2 |nf supEZZa(qz, 6)° 2 30 |cnfEZl:Za(GZ, i)’ =V’
%o o=l

I’lj i=1j=

q_q,|—1,2, . P

supEZZa(q - 5) = SUPZZ“J (WA a) + Zzwjja"di»{l_ {irj )
o', i=1i=1 a .

i=1j-=
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(1)
SJ%EI_Z:JZI:a(Q z - 5) =vis SUDEIZ;J_Z:MQZJ - 1) < SPEL(CZ - R)'A(CZ - R)
1 R =C'Z R Minmax . C =diag(c,q, .c).
2 (1) B O ={B| tr(B'’X'FXB) <P}, A F 1 B
M inimax By = (I- h(XFX)?A?), Bio h StV e (XX) T (hAZ (XTEX)? - XYEX) L)
,ZZW F(h @A )T A ). =
M inimax :SiquaJ(PE{ tr(SY-B)'A(SY-B)} =Bsué)E{ tr(BAM -B) 'A(BAM -B)} =tw- tr

{OXX) (A - BAZ (X'FX)Z) . )
T pxn

Z=U"Y,D =U'XV,R=V'B,A =VAV', F =UFU".
1 i 1 1
Az =V'A?V, (D'FD)? =V'(X'FX)?2V

< . , A}
1 Mi=6Gz=4d]1- a z,i=1,2, .pj=1L2 ,q

1

N a1 1 1 4 1
R, = (I- h(D'FD)2A?), (DD) 'DZ = (1- h(D'FD)?A2), (D'D) 'D'Z =
V(- h(XEX)ZA?), (X'X)'X'Y = V'B,
N a1 - N
By = (I- h(X'FX)?2A2) B, h
P q . p q ) _ I
:Z)\ifi(zrijz) :ZZWj?\il(hl(aifz\i)z -Nif). =
i=1 j=1 i=1j=1
j Lo i B
tw- t{ (D'D) " (h'A2 (D'FD)? - D'FD).} =
-t (X'X) " (h A7 (XTEX)? - X'FX). )

BAM B M inimax
R, R Minimax | 1 ap Etr(R, - R)'A (R, - R)< ap Er(R- R)'A(R-R). R
R . Ew(B-B)'A(B-B) =Et(R-R)'A(R-R).B B CEt(B, -B)'A(B, -
B) =Etr(R, - R)'A(R, - R), BSJ(QEtr(é\M -B)'A(B, -B)SBSJGpEtr(é\—B)’A(é\-B).
1 BAM B M inmax . 1 IQM M inimax :
Cinf up Etr(CZ - R)'A(CZ - R) = Zzw“ad { {iJJJ =
g R Of =T a .
tW- t{ (D'D) ' (A - A (D'FD)?),} =
Wt (X'X) (A - hAZ (X'FX)?) .}
BSJ(sz)Etr(BM -B)'A(By -B) :Rs%[:()jEtr(F\’wI -R)'A(R, - R), M inmax

N N
S'QfB&JJ) Etr(SY - B)'A(SY - B) = BSJEPEU(BM -B)'A(B, -B) =
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W- trf (X'X) " (A - hAZ (X'FX)?) .} .
X =1 ( n=p),A=1I :

3 L V=B TE B © ={B|tr(B'FB) < L@
| vec(E) (WO’ =t =P} ’
B.,A) =tr(B -B)' (B - B). T>0 (I-T)20 n T, F=(1-T)2p =tW{uT-
T}, TY B M inimax
T T=# P [ =diagy,¥Y., Y.),1<y, <1 i=1i=2 ,p
:(|'T)2 :P(]_-F)ZP'_ f; :(1'yi)2|p = ZZWjj(yi' ZZW”(fZ - )
i=1j=1
2 h=1 SY=(1- F?).Bs=TY B M inimax , DWW T
[0,1] n T.B=TY maq{Etr(B-B) (B -B): tr(8’
B (
(1- T)?B) < tw (trT - trT) } . { B , Etr(TY-B)'(TY-B) =tr
{(B'(T-1)’B} +tw- trT°, e © ={B:Etr(TY-B)'(TY-B)< tW- trT}.
2 M inmax

B/:/I =VeC(BAM ) :BIT_S zveC(BALs)- B/:/I = (|®(| - h(X'FX)_%A__; ). )B/T_s
16, =10 (- h(XFX)2IAZ),) Bis B N @B, <RI, B, 8.
2 w>0Q, B

N -
1  A=XXF=1 ,By =(1-hBsh=""7—, By Stein

M inimax o SP. Etr(XBM XB)'(XB, - XB) =—F—. p=p Iminf ap

p-o C tB'X'XBS p *

Etr(CY-B) 'X'X(CY-B) =

AN
lim . p Etr(XBM XB)'(XB, - XB) =——.

p-o tB'X'XB< . d
P+ ZWJJ
j=1
poow ,C , M inimax M inimax
2 A = X'X, F = UdiagQ ;" A", ,Ap-l,fwl, U i=p+1 ,n
N i < T 2 =
X'FX = |, By = (1- h(X'X) 2), B, h ZZW,}\ (hA2 -1, =p, By,
i=1j=1
.. N , A
. Minimax | 2D Etr(XB, - XB) (XBy - XB) sz,,(l ?) +.%
3 A = XX XTEX = (X'X)° B, = (I - h(XX)7). B, h
5- a1 < N
ZZW,?\ A 2ht -1, =p, By ., Minimax : sup Etr(XBy -
i=1j= B’ (X'X)9B<p

XB)'(XBM - XB) = _Z_ijj(l - R i%l)p
( 525 )
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Optimal aufficient conditionsof a class of
multiobjective progranming about B -preinvex function

ZHANG Qimao

(College of M athematics and Camputer Science, Chongging Nomal U niversity, Chongging 400047, China)

Abstract: Under the assumption of B-preinvex function, thispaper studies a class of multi-objective progran-
ming problems, and obtains Kuhn-Tunker ufficient optimality conditions

Key words multiobject progranming; optimal conditions B-preinvex function; efficient ©lution; weakly effi-
cient lution
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N
Abstract: In thispgper, amultivariateM inimax estimation in all linear estimators under the loss function tr(B

-B)'A (é\ - B) isderived We consider its properties In gecial case, the multivariate M inimax estimation in-
cludes powver Ridge regression , Stein’ s estimator and  on

Key words multivariate linear regression model;, multivariate linear M inimax estimation; multivariate Ridge
regression estimation



