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BEEFENAEN . IFrPRSSEED

2 AR T v AR B e e I
RSS,

Spy

+ Cy =73 —n+2k, RSS I H ARG T A

e AIC, =nlog(RSS, )+ 2k + # £ I;
e BIC, =nlog(RSS,) + (logn)k + & I .

Fre e CEAE D

o 1ZIFHIR?(adjusted R -squared):

— n-1
R2=1-——(1-R?
(=1-——-(-RY)

o IR ZEFJ7HI (Residual mean squares):

RMS, = RSS,/(n-k)




C,

nxk kx1

o A, Ya = xnxpﬁpxl TEg = X1 B1+ szz TE £~ (O’Gzln)’
W ITAIE A RSS ) = (n— p)o?
o THIM: y=XpB, +8&, 8~(0,7°l,), FKZEFIIFIRSS,.

2B T, = x, BIIEE (HEATX, = X Ta),
e(7,)=a'M (Y)a+ o’

R TE R MR FEM (§), 59 T B METTIS 2, 3ATH M
m(y) =trM (7) = E | § - XB

BARDMEY) TR, FEA g R R/ITRE, HEDX T80
in -sampleill, m(y)&/s < TR 22 /D e t2 X, TR 2 = m(Y) +no?)s



B BRG] B 4Q) RN T kAR &= AR A
m, =m(y) =ko’+ || X, B, II*
SR REMBE, Hol, B AEARE T LS AL
=k&+|| X;B, I,

FATAE E(ﬁz) = le{BE(” Xz‘Lﬁz ”2):” XzLﬁz I +(p—k)o* E(x)=0,fHE(X") # 0°

G5 BIRE(B,) = By, var(,) = o2(X4 X5)™, ALk
5 0 Tv LTy lip Ty LTy L 1Ty L 0 IEE(X) h, var() =2, :
E(I X538, 7)) =EB, X5 X58,)=B, X5 X; B2+tr(X2 szar(ﬂz)) JUE (X" AX) = p"Ap + tr(AZ),

= X, B, I +o’tr(l,.,) =l X;B, " +(p-k)o®

Rl —(p—K)&* A &m, K el tl, &
rﬁké M, —(p-k)o _||X2l32” +2k6* —pO'
N T B Mem,, AT ME M, .



FiHR, /f%%”x;ﬁz = x;y: (Px - le)y :9_y

FTEA X, B, IP=ll (v =) =y =9 IP=lly =D IF =Ny =Y I
= RSS, —RSS, = RSS, - (n— p)&*

B LA, =|| X 2B, |2 +2k62 — p62 =RSS, — (n— p)&° +2ké” — p6?
=RSS, +2k&2 —né?

PR DA 62 (R T THE), I EIMallow's C, =i /62 = "2k 4 2k —n
(o)

Mallow's C fEN|: fEPTA TR rhik FfE 13
RSS,

A2
o

/N TR, Hoh 62 R T R ZE T 2 BILSAf i

C, = + 2K,




E:

PARSSEUR *1f A8 S PR vhE & A e 21, By

HAR BN Z , RSS BN, RAIBOK:

p

RSS, =min|ly =X, ['= min |ly—X,B, = X8, II

2 /r),m? |y —X.B, — X.B, ” = RSSp

’fs AL FETR,

STERAO <K < p-UbikFIR /N, e i PN A 5 K.




AIC. BIC/EN

BRI E Y, ..., Y IR FE SRR (v | 0), IR EN
LO)=]] (v 0)
SHIIW ARG T 0. X T A HIAREEL £ (y|0), KEFEAIC/BICH: /N HIAR AL

AICHEN] (Akaike Information Criterion, Hirotugu Akaike,1974)
AIC = —2log L(8) + 2k
HAL@) NSRBI KA, KNS EAHL

BIC (Bayesian Information Criterion, Schwarz 1978) & —/> 2L ) v I,
BIC =—2log L(0) + (logn)k
HrnZiAE, kKESH M



X T 1IE 25 B A5 Y
AIC =nlog(RSS, ) + 2k + & HIi;
BIC =nlog(RSS, ) + (log n)k + ¥ £ Tl .

o AIC, BICIHSARAMALIELEHEN], A R0 HKIEAZE (LLUnikFEWeibull

A gamma. log-normalf&ify > —)

o N AFKME “f5 R HEN? 545 Elog(f ) HK

e AIC, BIC & —MzH Ay e P (Rl Hh A0 B e 55 ) /), 38 F - — oM 28 i A
o FEIEZMIARELL T, AICHC KL,

o AICHHET5C 2KML, A { F Kullaback - Leiblerih &5 5 & il 1% 2% .

e BIC/&7EBayesianfEZL N3 2N, AHXTFAICECp, EMiH T
RS HOE DR,



fis%: HESFAICHEN
By,,..., Yo B T EHAER g(y), & f(y;0) 9fEikiilz
R EL(O0) =T | f(y,;0), HARMIIRIE .

RATA B FMy* ~ g(y*), [H15 f = f(y*:0) 5 g (Y)HIEEECRE)RE/N.

AR 95 FE R B, g K ullaback - Leibler #7 25 -
PR S BR A
K(g, f)= jglog = [ glog(g) - [ glog(f) >0 e —

g = fiit, K(g, f)=08/N.

majj

BAMEK (g, T) < ALK = K(8) = [ g(y*)log(f (y*;0))dy* = [ glogf

P gz br BB H RS, FA1FEAMTK = K(0).

10



EXTEAUSA ki £ log L(B) = D log(f (y;;0), VERZ

E ('09 L(‘”j - E[%Zlog(f (yi;e)) ~E,.., log(f (y*:0)) = K(6)

n

ﬁﬁwuﬁﬁ%zuog(f(yi;e)ﬁw(e), RN SR 0, FB X B

E(log L(®)/n)= E(K ®) )+ k/n-+o()

AIE(log L(8)/n—k /n)=E(K (8) }+ o(1), 4ne KR, ST
log L(0)/n—k/n=~K(0)

T W RALK (0), 3 AT MY log L(0) /n—k /n, Fell—2n, BIfEZIAIC
AIC =—2log L(0) + 2k.



B A, A SRR, 38R S AIC(EBIC)IE ¥ AE &, R
A/ DAICHTER P AL Y . H PSR

(1). BT EEHEBE 7 (best subset selection)

(2). &P B3 (Stepwise regression):
- [FIETZ 2P [B] 5 (forward stepwise regression),
- [H] J5& 2F [8] I (backward stepwise regression)
- [al §1f- 18] J5 & 25 [B] 13 (forward-backward)

(3). EIETETBX[EIIH (Forward stagewise regression )



1 T HEEFETIE

p-INEAE, H2PATE, DLAICHH

(1) Xk =012,..., p-LIEFTHC, Mk -H A BB Atk ) RSSHR /)N
EEM HR* B K ELAICH /N HI R T,

(2) LB X p AL THEIIAIC, 3% HAICH/INFIFR AL,

AlC ® ®

Wi
3\3/;/;/-

0 1 2 3 4 5 k: subset size



BT ARG R TT R TH R R AR E N 2P R A R A AT BER 2P A Y,
TR IR NO(2P ), RAEpBCK I ANATAT, A ey B i+ B 2 A% 2

(1) I BB RIAT R MR GHREREN0(p®)
B3 2R EA—E w15

(2) Leaps and bound A& 43 UM T sl FEEIRFE VL, (HERE
P2 FREBY, AREALEp R KIIIE L.

14



(3) FIIEAME B S A 3 4R 7 VA TH L 2 2% BE W] [ 2O (p*):
HAR K IR, y | MK BINEIR
INInAE g, w2 pIk BITAT 58 1
y=XB+e=1B8+X B +..+ X, By +& L X, X HHELIER, N
y=Py=1y+P y+. +PB,,Y,RS =5 —a -..—a ,,
FEAIP A E (frﬁﬁzﬁ“ O(p*)):
a,=llPyl>a,=IPyl>..>a,, =P Yyl

-1
E&ﬁiﬁﬁﬁﬁ( 9 j/l\k B AERBI I EUNRSS(K) =5, — 8, -~ 8,

AL R FE STk =1,2,..., p—1,3KAIC, =nlog(RSS(K)) + 2k /IME D 7] .
Bl FE R



2. B 5

H

UEWRrS

%A [B )5 5 12 — P 0 % (greedy algorithm), AS 7 48 & Al A 2P A 145 A,

WEJRAICEJEEiB&j(E’JE%ﬁ(E&
% NO(p?). B0 RIAMS 2 I F AT BE & i

] i v (Forward selection)

ﬁmeﬁ%E$¥mﬂ HEITRIAA

r5, WrlgiAi,

MO B AR & 1 B HF B 45, BN & . BRI I ge iuE &
FE 1128 & (AP 19 RSS b B 22 IR~ 2 &), I JG W SR AIC (B H &
HENNAS /N, )3k % AR B ik N AT

AIC

A

\, -
.\. .;
.\‘:/
0 1 2 3 5 V

TMRAICH K, {511,

FFNIEAZAE T T B s 78R,
B DININA R, (HA R |
AIERE, AIRES HAHHKTH
RSSW A H U

RN Hp-1=5

k 16



] J5 ¥ (backward elimination) :

MR R I 45, 150 5| PR AR & -

TG B AT U A w2 d /NN AE B CRP IR JERSSHE Ml /b)) o WiIER 5B
2B AR AIC (BB AN AN M E S BRI, S0, %Ik,

VE: [ ET B R R IR RIZ D IR AR T AR e iR E A (nested, 353G B,
AIFTL: — DR HYURARA = HRIR .
A JEiL: R HYUGBR A BN o

) B/ — ) J5 ¥
AR ML, e EE, RESDHRNE S G HE O NER

H AL e 75 1 2 ER

> step(full.model, method="both”, k, scale=0, scope=..)
#method: both, backward, forward

# AIC: k=2: BIC: k=log(n); Cp: scale=sigma



fif: RIRTET BBl

Forward stagewise regression :
FRAAT M RTZ AL EE, ARREINS AT ZE A R R B A XTE
mNH A E, BIMEKARBUNTEANSERBRE.

FHAA IR T A, WA Ay ~ XTSI RIRSS = (1-12)s,,
R, B FRSS /N A B T 5 Sy I R IRt (BRI 2

__________________________________________________________________________________

:Stagewise Regression algorithm 7540775 «

BNy, B AR X, X E D bR . SRZEEAIE: e =y

i o REe MR RMBKMHALR: j=argmax<e,,X; >, FlH:e, ~x, = HK¥e =e,—x, B,
o R e A RYOBA 18Rt J, =argmax <ey,x; >, [1:e, ~ X, ke, =e, —x, B,

i#h

| % lley Il< C(HAIREMME), STOP. MBI y=x A +X B, +.+X B,
L

JE: Stagewise regression #& UL IE i (matching pursuit)it)—Fh, VLACIE BEAE(S 5 A0
PUBN T Z . EAERY, PR ERRIE, TAEEEZ HRE (p > n).



N %Gl =

TR EIRFEEFE T E R, EBH SRS 5 S8l it
FATAT LURE A1 [) B i Schmidt IE 224k, PR R e A8 # Jm i IEAC A B PR K

T AT IEAZ AR ? —Fh i A2 A0 FH 3 o0
Yoa = anpB +8’1E§&y’ XE‘EP‘ILVHQ

L (L,

EBXA A A MEX o =U DoV T pep,UTU =VIV =W T =1,
D=diag(y/4,..../[4,), UD=XV&FIFA R

(N—1)S = X " XBIFR#E IEAZRHAE [7] 4% S HES B A FE RV U5 % T XH5]
X'X =VDV', D®=diag(4,..4,,), VV=WT=I_, VIR T XHT -

AR T XAT, S R AL [ 2

B =XV RNER;, HEFIER, X2EFEANBB=V'Z'ZV =D?,
XV, = U2, XU, = V[ 4

4BD*=U,MU'U = Ip_l,JHsz XV =UD= X =UDV'

B X =UDV RN (Ri%A, 2.2 4, > 0), B EMRIR A

ion
y=UDV 'B+¢g = Uy +&,

19



HAdrmx i FENU: ZHIERE, L(X)=LU).
HEA RSy =DV 'p: yHEBp——XN (K ADV A1)

oA
WA[EKIRAN: y=UDV 'B+¢ = Zn+e, HTZ =UD = XVANEHYD

PAAN RS AR R T AR ey B H - BT SR
(B2 —MER I BTHRE U A AT, RS AL EE

___________________________________________________________________________________

AEBMZORY =Uy +& T, BFFRUSIIERS,  LSILE 45 R4 il SRR
o U =(Uy,..,u,), M P =R, =UUU)'U"=UUT :ZL“J“J'T
o yIILSHIHy=UTU)'UTy=UTy, 7, =u,Ty |
o YIEX LB BEE AT AR (7 = u, Ty B ARER, v LS ) |
| p p |
y:ny:UUTy:Zuj{ujTy}=2uj;?j
j=1 j=1

| P p
o 1Y IP=> 7RSSy IF-N9IP=lYIF D7,
| j=1 j=1

' DV'B=y=p=VD'§=VDUTy =(X"X)" Xy

___________________________________________________________________________________

20



A E N Al E

gt b, 32 Ry el e U Rk A FH SR SR (RTKAN 77 22 e KK 5 5y, 77 2293 il 9
A =22, KB b B ARe 77 Z ] (4, +.. + A (A +...+ A,) > 0.8 E o

e 4t i) = i [ VA 4k FH o K KA B o3 A - T30
¥ =Fpn 7000007, 7=y

k k
y* =Uy=2u;7;=> u {UjTy}: Pl
=

=L

5 EEAMSE AR m(7™) =ko? + 3 /2B 1, MSESLSL SHFHIA > > 4,

j=k+1

B BT A,y =02 A J00%, T S5 1 FER IS EE U B0 2 B RNy A 5K o
R Ay voe{y; 1< ) < pyi/NEk - p M, YERIMSEA /).

FITLL, ARGeH T RIT B BR 1 G B 32 5o 25 2y R 2 Ak, AE TIN5 T i A L35

21



FE R IEFE(BATIR)

RS < {L.2,..., ph| S =k By Bttt v = y,) ' Het

y. = 7i=u;'y, #jeS
: 0 Fij &S

4 V(S):U?:Zujﬁj:Zuj{ujTy}, B 5 #4, w5

jeS jeS

.S c{1,2,..., ph| S = k

O FOREITREMFGD) ko + Y 12

jeS

(2) 2y 7; <(p-K)o'Hf, mFD)<m(y)=po? yNOLSHIA .
j&S

(3) 6%C, =RSS® +2ké? —n&*Em( Y)W T fmAdi it



C MM =RSS® /6% +2k—n=> 7i/6% +2k—n.

jeS

WIRTHTIA (pl5), RSS®VRI 747 1HIAN, et T G AT PRI 7 i

w0 T e R
L K175 =y 1 HER S A7, 217, 207,

P
Zﬁ/&%zk—nj

j=k+1

k=0,1,.,p

2. k=arg min[

THEE AR N0(p?).

VEL FHSL b, BXEHATERNZ = XA (AR .
i
Y=Xp+e=XAAB+g =Zy+e, y=A"p

L &Ry 3 (Partial LS) 72 55— Pk B4 5 i o0 328 B i o A2 e R I OR R U7V



L2E N /D 2. I[EIH

WAt T R B AT Y 2 R e B AR B R LR, LSRN TT ZE KINIL R .
IR ME: A (XTX) /A (XTXO)REK, BIX T XA AT 386 sl e AN v 3,

P, y=XB+g,e~ (0,021 ) T XIRFhTT(ridge estimator)
B = (XTX + A1) Xy
HAA>0N%% (Hoerland Kennard, 1970)

JH LRI (ridge)? 2477 7E 7 28 5 Sk I, 1525 7 A Y
IS E - X TXEEE AT, var(B) = o (X TX) K,

BLER BR BB 0 1R 2 T 7 FIEE B i 45 B P A — A Ll T
g — A LA (ridge), MO S ARME—BUR Fa e

24



5 R A8 MR 455 BRAE 7 05/ — e 9 FE B PR i
BT B = (XX + A1) X Ty J 1 SR R

B9 — argmin{ ||y — XB|> +A|IBI |
< BRI —argmin|ly — XB|?, ZIH||Bl<t

BT LA A TH 2 FE 5T (penalized) 5t/ — 3R Al B4k (regularized)
LSAH 1. BRI BRI AT 7AW, S Al vh 2 I i flivh .

i 2.

(a) WAttt 2 At | B Bl B=(XTX) "Xy
(b) 7E7EA > 0, fH75m(B &) < m(p),

(©) fi1E2 >0, f3m(F = XBE* )< m(y = )

B EE T LEIS A T EEJE T LSAG TH RO TI 3R 22 BE /)8



UEI(C) : X XHEAT AT B A X =UDV', KD = dlag(f s )
U'u=1,vV=Il, itU=(,..,u,),

WA A7 6 BL I AL : Y = XBRO) = X (X TX + Al )X Ty

p A,
=UD(D?+A1 )'DU'y=> u. u
( >) y ,Z;‘ {z ) ,y}

LS E1E: y=Xp=P,y= Zp:uj {ujTy}, m(y) = po?’,
j=1

MSE: m(y) = E||y - XB = tr(var(y) }+ || bias(y) ||*

2
p A P A
=0’ ‘ +pTXT
J-Zl:{/lﬁﬂj b J-Z;‘(ﬂj +

A LABRE, —EfETEA = A(B,o2) >0, fHfEm(Y)<m(y). iFte.

2
/J u,u, Xp



0% 7] )9 5 James-Steinfd 11

X @ L XTX =1,

HEIRL. X TX =1

AT,

(B(rldge)) —

— I Myvariance ¥, & —Tjibias? T, #15 _F=ik 25/ E/jﬂ*opumal

p? )H\IJ m/z\’fﬁﬁ* E(ridge)
0'2 yE
(1+2)° (1+ 2)

mse

bias?

-
- -
v ’
r
o
.
-
o ~ .
-
Is
o
-

L
.
“

--variance

LS

0.0

05 10 15

r

2.0

A vF B A 18] H I MSE :

=B/(L+2), ELSHHFBHIE ST A

_B'B (2

po’

IBIF

plug-in LSftit, 15 “Hft” fhit:

,__ B {1 (p— 2)&2}3’
, P IBI°

IIBII

B ndge< ﬂ,

‘optimal

B[l James — Steinfli 11
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%-;E_ALS\ [‘[lé\ H UEI\ E‘EE’E% H UEI

w5, JEREZBILS, PCEIJAFE B =/ & ETE—u T,
A T BRARAR UAS R HY IR 45 EE B A 1A, +¢)

~(C)—Zp:u /lj u.’
Y= j/Ij+(:j i Y

1
o ix/N 3 c; =0
o I [A] 1 C, A

0, j<k
e PClH]IH: Cj={ J

28



3. L1TES] & /N — 3 - LASSO

Least Absolute Shrinkage and Selection Operator (Tibshirani,1996)

—
]

LASSOffiif: pe= =argmin{%lly—><l3ll2 +A (B, }

< B = argmin ||y — XB |12, LI || B |, <t ,
HrL & ull,=>"|u; |, A5t (8110 5

L1 (HE) 52 (&) HER
26 01 B PR AR

\ N

29



LASSO 548 — S8 [m 1 S Hfli it ov0, #0Nyie —MAR BRI k.

EE—YE G, p e R RETHH
f(B)=Ily-xB|’=x"x8* —2x"yB+y'y =aB*—2bB +c
Hra=x"x, b=x"y.

O R R S
f(B)I2 a=|| x|
LZ.WAIEIEI f(p)2+ Ap° (a+ﬁ),b’ b b/(a+ﬂ) a+l>a

L1:lasso  f(pB)/12+A|p| af—b+Asgn(p) sgn(b)(§|—ﬂj a+0(0)>>a

— IS (Hessianf5 (%, R BEE)EON, EREGEEEN, LA 5 -
o IXEIHK —Fr S#a+ AKTLSH —Fr $%a=x"x;
o LASSO[R|HI1] —pr S2A/E S = 04b 555 Ko

LassolfJ A AE T AR /ME IR R %L aB? —2bB+ A | B|+¢C
ZERBEOS AL I ST 55 .



LSHI F AR EL ||y — XB =l y — XBI* +(B—-B)" X "X (B—B),
min ||y — XB [|><> min(B—B)" X "X (B-B),

T X 3853 B LA ) AIL2(F )2 R X I8, BAELSTit
LM B AREREL(B - B)T X X (BB 2R

Ia,séo Vo a
_..-"’.-' // ‘J,

Lassofii i1 B ”/
Bl v \ [[I/‘z\ ’f E _i/ +

FIGURE 3.11. Estimation picture for the lasso (left) and ridge regression
(right). Shown are contours of the error and constraint functions. The solid blue

- . P i 22 a2 e .
areas are the constraint regions |51 + |B2] < t and 37 + 37 < t2, respectively,

M55 20 R X V) 5 R AR, ELAEAS H AR R B0E B e/
(EE: REERZ SHERGLS], A =0

31



XA AT, LASSOftit A Wik ik

B =sgn(B)( B, 1-4),, HHx =xl, o B, =%,"yIX,"X,
i B2 R >

fp gl =1 0, AV ARY:

Bi+A AB <A

TAR, LASSOTFEIIAL AT LSO T 4
2| By BN, R4 A0
| B | BKEE, [FO0JT AR A

1. LASSOX B H RELHILIBL AT LI, Fr LU R 4afdi it .

2. BH RS EH R (ANMUFEEEE) HEATA0R, X, yESRRE SO,

V3. LASSOH % FHfEvE:  least-angle regression (LARS) , 2845 T F&v, ...

32



FVETA SR ARBR TR Bk (Corrdinate Descent Algorithm)

H#s: minf (x) = minf (x,...,X_)

Aetn NIRRT KRG € Fe B n s, X e — o mEiiih.
k =0, ¥4aHx®

K=k+1

For 1=12,..,p

x D =argmin £ (xV . xEP 0t xE) L x D)

-1
teR?
EULE

33



AAR T B SR LASSOfd T

Ry R E 2 bk FAREAL CHEAD
[BRIR T B2 A ICE R REIB, ) = (B, BYY, BB .
TR REXHOSE I UBAINX ), TR ER EON B, — YRR L

1 1o
R(ﬂj):E”y_X(—j)B(—j)_XjIBj ”2 "‘ilB(-j) |1 +ﬁ“|ﬂj |:§||y _Xj:Bj ”2 +2‘|ﬂ(—j) |1 +/1|ﬂj |

1 " . S
:Eﬂf—xfy B+ 2| B;|+C. Sty =y =X By BT HHC =21y I +21Be, -

ib=x;"y" = (x;'x))7"x;'y", WHERR(S))IE B Fe/ )R-

(b—-1 b>A,
B =argmin R(B,) =sgn(b)(|b|-2). =1 0 |b[< 4,
: b+ b<-4,

Horbu AurgIESS, sgn(b) AR5 RAL. e
XHTA]=1,..., pi T LR iR, =R, BB bw»%bo,m{uwﬁ



3T X EIE(Cross-validation, CV)
C,/AIC/BICHEN #8525 -5 Zedfe ) 7l i 722 BUMSEf In-sample
flithe ®REE: A RER AT IR s CRnE T DU TH A

AT B ] SR T VER M AR (out-of-sample) Ml AY
He~ AhvE AR 22 . B -0 R, KB 4 e R 4

WZRFEA (training sample):  FH S & S AR RN F5i ) 5 i3
R 56 AR 7S (testing sample): FRPEAT I Zr 15 21 B T st A .

W2k AR/ 5k

(training) (testing/validation)

35



I l:lRuni
[ B T 1Run2
[ T T 1. [_JRun3
[ T T 17 CJRunk

K -fold Cross- Validation :
O B 5{L,2,...,nBEHLEI N KAD,,..., D, (BAFEA R ~ n/K),
(2 Xtk =12,...,K,
(a) SEHFR 1 D A IR S,
(b) N FH 245 A4 TN D, A A R Hi B AR 5, 45 31 TR R 22 CV (K),
Hr CV(k) = Z(yi -V )Z/nk

iEDk

Y RARD A SN FEA S N AR g, s B

K
(3 CV=) CV(k)/K
k=1




BEHLIL FEHLIL o HEEHLAL

WLEEHETT

MIES R —» 2 RS K - BRIXHARZA B
PIREAR I — B R TE T, F - PIRIER DT Z 04, FIORTt

— EEEEE AR E
— [\F54T, F It
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o KREKGRR GHR5ZM/MRAHIO
— FEAMRIERI I RAZ 2 2 [RFR, HEIEp AN S B2 EZ 7y
— MRAZEBS R, BHRH SR ARBUNELL: gt
= t? =nr?

— AR RS 2 EA M. BHA R

-------------------------------------------- S 7
Simpson’s paradox: y \
PRI D5 25 5 R R \\xg’
HIEL, x5y A AT RS AN A \ﬁx
;ﬁ%ﬁ%ﬁaiﬁ@w\m?@wﬁ%&%ﬁ L ’\\
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[5] V= PRI ERCE (y | x) =0+ B X

— DAx P25 1 o8 & 3l i Ny, AT = A2 [B] VB0 S (regress to  the

mean)” .

— A R T RARAE S 2 B AR B s F R RET
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XFRR [E] I RS fry Hx (AN B AR EAE
WAMEBER IR ES 5 A1) 5 error-in-
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o B/ IE(LS)
— LSEMIEARZ# RS, #4122 &R Gram-SchmidtiEAZ 4k ;

— LSt e, &L (Gauss-Markovie F)
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o TR g 2 OB ST B AS Cover-fitting)
— PR ZE = B JT R ZE + WP AR =) Ty £
— 7R ZEE = J7 7 + bias?
— ATt LT R, ZEZEIFR AN LR R R I R, BRI A FT
— Cp#ENe =, R [BlEE 3 pl sy
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