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Essentially, all models are wrong, but some are useful
- Box



ZRAEAR R A ) T ] A

WEEHE: (X, Y,)i=1....,nx Apx1H 2 &, y A NAE &,
RPN :XiTB+gi’ &~ (0,6%)
y=Xp+¢g, £~ (0,6°l),
W BEIAE— 1B, y U A B B = XB.

FFPINEERE : (Xo, Yo)r XX RLE)Y AR TRI o Yo TY,,..., Y, AL
B ERERRAL:  y, =X, B+ 8, ~ (0,07)

EXET HAX, 1 efL,2,...,n}, B in - sample i) 3 ;
X ANE TR, FRNout -of -samplea] &

WGt & % AR — AN, BL, =x, B Hlly,.




Gl Y B A BT —5 1T, TCHMSESHFEM (B)=EB-B)(B-B)
RATLLY, =x,'B Ty, =X, B+&, I, T 5%

e(¥o) = E (Jo — Yo)* =M(Fp) +0° =X, M(B)X, + 07,
H#5771% % m(¥,) = E(J, =X, B)% = X, M (B)X,.

iE: BEIAR By, =X, p+&,IEO=E(y,) =%,'B, NI
m(T,) = E(F, —0) = Elx, B-x,"Bf = Elx,” (B—B)(B -B)"x,)
=%, E(B-B)B-B) Ko =%, M (B)x,.

HEWBL. BB = (XTX) X Ty ALSHE i, y, HITI B NY, = X, B,
NI R ZEe(Y,) = A+X, (XTX)'X,)o?,
Y7 RZEM(Y,) = XOTNI (ﬁ)xo = XoT(X "X) X0,

ilF: bias(B) =0, M (B) =var(B) =c2(XX)™.




¥ = XBAEHHRY KA (Y = XB+e), FMSEHFE A :
M () = E(F — XB)(¥ — XB)™ = E(XB — XB)(XB— XB)" = XM (B)X .

M2, FESCT BT EEGE T KB T (0> pBXFHEE), ¥, =x, BHI
Y77 R M TIN5 25 5 #5977 B EHEEM (V) = XM (B) X TA %, o

IER: X BliifkRank (X) = p= L(XT) =RP, XJ{Ffi[x, € R®, fffEacR",
5%, = X Ta, ILEy, =%, B =a" Xp =a " yHIMSE :

m(¥,) = X, M(B)X, =a" XM (B)X "a=a"M (¥)a.
Y, =X, BHITINIEE : e(¥,)=a"M (Y)a+ o’

M 2358 B, BT RCHR b O TN A E B e U R L R

REMRE, LIS NEBRAITE EEEEM(Y).




EREAE W R4 WlTER

B e HGE AR AR E A RE R EUE 46 050):
B E4ifiE 7775 (shrinkage) : Fel: B=AB,o A<l
m AL TV RS BN A s X RIEA REOR/DHITA R

B Bayes/7ik: B SEMBENLE, SCBULSE. B> SEIRCR

VE MR IR — A, WA D AR TR
FEZ M0, M5 T YRS B (2) MU AL 7455 T BB Ay Bayes 77 1.




TR B

SRR (EAEAL) © B ikxd, B, :(p—k)x1
y=XBp+e=Xp,+X,p,+& £~ (0,0°)
LSTEiFp=(XTX) Xy, #&MH: y=P,y

TR GRAT B R ) .

y=Xp, +8, 8~(0,7°l ),
LSHiHR, = (X, X, ) ' X, Y, At Bl fhit BB = (B,70)7,
MEM: Y=XB=XB, =Py

%%1!‘]1%?&%1‘%&%51‘%“ AR R IR AR . FE—E T,
-] H D AR B I AR A B AT B 22 AR I AR T S RSOR B A

T R RO TR, RATEEHEM (B)TEM (§).



Al A

1 2

5] 1. &A:( j>o’iE‘A11.2 = A, - A12A22A21 Ao = Ay — A21A1_11A12 U

D) Ars=Ar +ATALALLA AL FIREA, B R,
(2) ALAAL=(ALAALT

(3) Al = ( A1_11.2 o A1_11.2 A12 Az_zl j > {Anl OJ
o '6‘2_21.1'6‘21'6‘1_11 Az_zl.l 0 0

), ()7 A WE . iS4 A is, Alz( Anr —Alzl.z/lw;;}
o A22.1 A21A11 Azz.l
(AT ATA AL ALAT - AlfAlez;.l}
— A Ay A A
(AL O], [ AA AL ALAY —AEAQA;;J}

0 0 _ Az_zl 1A21A1_11 A2_21.1
- A Oy A“A”]Azél(AzAl —I)Z(A; 8]

0O O



52 SEMxeR", x'x<Aoxx <Al

I YRR Bxx RN FERE,  FonfE—JEORAAEAR Aux X,
xx' <A, < xX'"MFTAERER <2 < x'x<2

S| B3 SEEA > 0,5 FEA . >0, [FHExeR", N
XA <A xx' <A

WEEA: EHxTA X <A, Bl (AY20T(A ™)) <A

= (A™?X)(A20T <Al BIA ™ xx"AY2 < Al

= Xx' <A

K2, FHAAZxX, WAL > AxxTA™Y? = (A7) (AT,

= A2 (A"0T (A x) =x" A



%IEEA' 1@&1“%@ ynx1: anpoxl_l_gnxl = X1B1+X2B2+8’ &€~ (O,Gzln),
o B AR 4 M Ak AIp —k, 0P = [Bl} HAB, = (X, X)X, .

iE‘y:Xi‘j:)<1‘l‘3'1"6‘:()(1 Xl)_lxl X,, W
LM (E) = (O-Z(Xlo X )_1 OOTJ'*‘(_AI j B, BzT(AT,—| )-

(2 M (y) :Gszl + Xjﬂzﬂszzﬂ’ m(y) = k0'2+|| leBz ”2 -

k=pHf, §=XB, M(9)=0"P,, m(y) = po’
M () =var(§) = X var(B)X T = o2X (X TX) X T
m(y) =trM (y) = po”




iEEU%: (1) E(El) = E(xlTxl )_1X1Ty - (xlTxl )_1X1T(X1|31 + Xsz) = Bl + ABz
= Bias(B,) = E(B,) - B, = AB,,

o B.) (B.) (AB,) (A
MRz b2 EQB)-B=E "™ |-| 't |= =

&b, var(p,) = var((xlTX1 )? XlTy)z JZ(XlTXl ), BT A MSESE %

M (B) = var(F) + bb” = [“Z(Xlo %) gH_A, Jp. 8

(2) KA )7 = Xlﬁl = Xl(XlTxl)_lxlTy = ley’ FITLL,
{7 b(y) = E(Y) — XB = P, XB— XB=—-X; B,

var(y) = var(P, y) = 0P, ,
= M (y) = var(y) +b(y)b(y)' = Gszl + X5 B,(X; 8"



(@)t () 5
A= (X, X)X, X, RQ)E R

M (¥) = XM (B)X T =(X,, XZ)(GZ(XlTXl) OJ(XlTJ
0 0' )\ X

2
T

+(X,, Xz)[_AI JBszT(AT’I){ilTJ - Gszl T leﬁzﬂzTXzLT

2

= M) =tr(M (@) =o’trP, +tr(X;B,B, X; ) =ko’+]| X;B, II".



A2 ARBRE y = X B o +E0a = XiB+ X B, +& £~ (0,0°1,),
o X X, 5 B n < kFInx (p—k). 4§ = XB = X, B,, FeHp = (%}
B, = (X, X)X, 'y. APALSHT, y=Xp. N

(1) var(B,) < var(B,), var(p) < var(p).

(2) #51 X5B, ll</p—ko, Mm(y) <m(y) = po”.

(3) & X3P, <o, MM (F) <M (§) = o*P, AM (B) < M (B)-

VEL: (1) 5GMEEIEATIE, FAB,, BB fhfhit.

Ll 112
¥2:- H. B. = 0K ISF = ||X2B2” .
121 Ho 1B, = ORI TR
KAF)1 11X, < p ko KBEFI TF <L,
1

AIEQ): IXB, I o RERATF <=

12



UEM]: () B TR R 40 0E HAREARTE T,

o’ (X, Xl)_l 0

FH 2] 1, var(B) =[ X

J <o?(XTX)™ = var(g) = var(,) = var(B,).
i Var(ﬁl) = Var((xl Txl )" XlTy): o (X, TXl )" < 02()(1LTX1L)_1 = Var(ﬁl)'

(2) H X B, lI<yp—ko, W
m(y) =ko*+ || X; B, [’<ko” +(p-k)o* = po® =m(y).

(3) M (¥) = E(XB — XB)(XB — XB)" = XM (B) X,
M (9) = E(XB— XB)(XB—XB)" = XM (B)X ",
FTELM(B) <M (B) = XM(B)XT < XMB)X T & M(T) <M ().
FHERAUL AL E%ETF, M) <M()



131 5H4(2), M(3)=0°P, +X;B.B, X5, M(9) =P,

M(F) <M(§) < XiB,B, X;' <o?(P —P, )=0?P, . =X (X3 X3) X}
) 5 2 2 2
T 2 T _
<PBp, <o (XzL XzL) ' (B[R 2C X 1T AT X )
2 ! 2
513

T T
< B, sz XzLﬁzgg2

R B — R | X8, 1< o U5



M (B) < M (B)F 5% &b BLBEIE (R A FAZ5 HY (KIM (B) 63 2R):

HFM(B) = [ (X X) J ( jzﬁz (AT,—1), EA= (X, X)X, X,

OB = (X, X D)™ BIIMSERFE: M (B) = o (X TX) ™ = a{(
02[(X1Tx1) OJMZ(ABAT —AB]
0 0' ~-BA" B

. . ABAT —AB) (A
P - = o? - T(AT,-
FTEA M (B) - M (B) 0[_BA, 3 j [_JBZBZ (A1)

2 A T A T T
=o (_JB(A ,—l)—[_ljﬂzﬂz (A1),

RIS, 0 X5B, IP=B, X5 X;B, <0’ < BB, <o’(X; X;)'=0"B,
i EAM (B) — M (B) = 0.

...........................................................................................................................................................................................

1
xlTxJ +ABAT - AB
—BA' B



