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. MESSERRAR

W1, FHEEE (http://staff.ustc.edu.cn/~ynyang/Im2020/lab/height-weight.txt)
fil& =28 5N W (weight, kg), H (height,m), sex(15,0%), AT W
H5HIPR &R, HllE — M rdE A E IR

JriEL R, A E TR < log(W) = a + bx log(H) + &

loghfy
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iRz IER, log(W)=a+bxlog(H)+&, ¢~N(0,6%)=
¢l o =(log(W)—a—bxlog(H))/o ~ N(0,1)
el o— s s, RATHEIENREREL:

WRFEN N B e ofEAEEIE80%HT N, W& T 1wk, Bl
eloc>0842 < W/H" >exp(a+0.8420)

i EIH/EE]: 4=2599,b=2.930,6=0.122, H5HENHN

W/ H** > exp(2.599 +0.842*0.122) =14.9

FRREGEH? W =80kg, H =1.78m, W / H*** =14.7, iX % A
Jz/\J\mM@h%mﬁ HEIT80%MI N, HLARIER . XEIARAKAEH.
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J7i%2: AERNH A vh 4z i 1) PER SR B . R A O
logW =a+bxlogH+cxsex+¢ logH sex logW

logH 1 074 0.78
‘ X 1074 1 072

sex =1:logW = (a+c) +bxlogH + &, & ~ (0,52) o0W 1078 072 1

sex=0:logW = (a)+bxlogH+¢,¢~ (0,0°%)

X % A P AR B 2 AR Y 25 5 T logH 5 sex Bz ) )R] n P additivity
logH P RN/ 81 VA RS sex BB TE <, [ Z TR,

B, RETERAFER, SHZENAEBUETCR, Flit, 5L
N IR ZE 7 ZE AR A



A, AT 5. Bl EHlogW = a+bxlogH + ¢,
P ZE (b, ST LA A2 1 AR [ £

R z_ — female Ooo
é b 6_ < — male o Oo
male 298 231 0.13 z -
female 3.12 1.83 0.10 - 2
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logH

R FRATTA AT IR P AZ B A L logW = a +b x logH + ¢ x sex + /& P8 24 )



LA R logW = a+bxlogH + ¢ xsex + &, 5 341 K 45 &

Call:
Im(formula = logW ~ logH + sex, data = hw?2)

Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 3.00871 0.11560 26.028 < 2e-16 ***
logH 2.05716 0.23092 8.909  3.55e-16 ***
SEX 0.12408 0.02427 5.113  7.51e-07 ***

Residual standard error: 0.1145 on 196 degrees of freedom
Multiple R-squared: 0.6601, Adjusted R-squared: 0.6567
F-statistic: 190.4 on 2 and 196 DF, p-value: < 2.2e-16



¢lo =[logW —a—bxlogH —cxsex]/ o ~ N(0,1)
eloe— " MrfEtbE, 5EERETLK.

TR PEAEN: /o >0.842 =W /H® >C =exp(a+0.8420 +Cxsex)
LS fitiitd =3.0,b=2,6=0.124,6 = 0.1145, 80% [t H

22.118 female

C =exp(3+0.842x0.1145+0.124 x sex) =
25.038 male

Bt A8OO it ek 1 DI Ay

B BMI =W /H? > 25
oM BMI =W /H? > 22



B2, TRATTIN B ik E B R A T 7 E AR A EYE SR B LS A THATR?
1ex, = logH, x, =sex, y=IlogW, ¥EAE AN X, =0.533,%X, =0.442, y = 4.160,

T EZ RN X, X, Y S S
O. O. O.
X, (0.00274 0.01925 0.00802 S |
X, |0.01925 0.24791 0.07036 2“2 |92
Oy Oy Oy
y 10.00802 0.07036 0.03822
" -1
: LR A A 818 oy © o 2.053
e () RMLS b ca: | 0]=s28 =7 T2 7= |
¢ On 0yl 0z 10.124

b

1S 2 1 1 3
Li10pZ1yer = (o -0y, 10y) (Uly —0,0, O-Zy) =2.05

A A_]_ 2 2 -1 -1
C =2 Loy =(02 =0y 10y) (0, 0,01, 0,,) =0.124

4=9—(Xb+X,6)=4.16—0.533x2.053—0.422x 0.124 = 3.0



Xl X2 y

0.00274 0.01925 0.00802 ou
0.01925 0.24791 0.07036| — | C21
y

0.00802 0.07036 0.03822

(2) SRAELS i1t 62

Gyl

= 0.0382 —(0.00802, 0.07036{b =

n=200, p=3 ATbLS? _n-tls ,yex = 0.0131
n-p
(B)RR* =% 33 /% =0.0252/0.0382=0.66
e 220z, 0.00802

- =0.615, 1, =+/0.615=0.78
S, 0.00274x0.03822 Y



R*~R/ 0.66-0.615

=R}, = — = =0.117,
1-R! 1-0.615
= Y, %R AH I R L, .., = v/0.117 = 0.342(5¢R 5D
S Ll
JI-r2 1-r2  [1-0.74% [1-0.78°
Fgh, RE = Dot 007036

< = =0.523,
I 0.24791x0.03822

2
RZ, =R?-R?=0.137,R2, =z 0137 _5g7
1-R; 1-0.523

y, XFIfmAH 5 R #r,, ., = /0.287 = 0.536



/D IR T RITE R

E(x?) = var(x) +(E(x)),
XiE = EQORITE AR Al T, EXCASZ 4 T R A o1

S| B BocAn < FEHL A &=, E(X) =ps  cov(X) =2,
AN x ni EFERE,
E(xTAx)=p" Ap + tr(A%)

WEH: xTAx=tr(x" AX) =tr(Axx') = E(Xx' AX) =tr(AE(xx"))

ME=EMXx")—pp'
FITLAtr(AE(xx")) = tr(AZ + App")
=tr(AX) +tr(App') =tr(AX) +n' Ap
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AR Yog = XooBoa + & €~ (0,0°1), e HX MAL
LSk B=(XTX)XTy, HH% var@|X)=o?(X"X )"
_RSS _|ly—XB|P

n—p n-—p

o LSt 67

EFL. Tfm i E@|X)=B, E(G%|X)=0"

WFEH: @) B=(XTX)IXTy = (XTX)IXT(XB+e) =B+ (X X)X g
FRAEB| X) =B+ (XTX) X TE(e| X )=
e — 5 R R oNe 5 XS = BT AE(e] X )= E(g) = 0.
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(2) He=y-Xp=(1,-P)y=(l,-P)(XB+&)=(l,-P)e,

FiLLE(Te| X )=E("(1, - P, )e| X ) E(e| X) =0, var(e| X) = 521

5 #1
= tr‘((In o PX)Var(Sl X)): Gztr(ln _ PX) = (n_ p)GZ

FrLLE(6% | X)=E(e"e/(n—p)| X) =c?

W, HUEEL SHEMIpSIE BOEREA, LEME4LAABRAB ML Akl
ReAH, B2 BT R At

16



& X (Loewner's 7). XALAR AN XTFR nx nFEFEA, B, A> B
E X NA-B>0(HEE) © SHEfx#0eR", x"Ax> X"BX

M. FHA>B, NIXHE{Tk xnFEfH:C, CAC' >CBC'

& 1 2(Gauss - MarkoviE ). /N — e fh i1 & BLUE
(best linear unbiased estimate, F L To w2 P4 Ak 11), BRAE BT BHY
ZeME T m AL T, LSBT 2 &M LoewneriE XL F)s
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Gauss - Markov & F 1] 1F BH

WP =C, yRBIHE— LRI fh i, FiLh
B=E(B|X)=E(Cy|X)=CX,

AR, HCX =1,

KINL, -H =081 >H, ATl

CCT > CHCT =CX(X"X)XTCT =(X"X)?,

B i — D RRACK =1,

Lk var(B| X)=Cvar(y| X)CT =5°CC”
>c2(XTX) L =var(B| X).
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RUNHFEA > 0 < XHARfT[A] &@X, X' AX > 0.
Fir LAGM 52 B BUA 4 «

GME B : fEfr ¢ prIZ It LAttt (c e R?),
c'B=c"(X"X) X TyHIT RN

R, B EBMBLUE, B, — B2 p, — BiMIBLUE, %%,

GMEH: HRA,, (k< p)iTitk, i 240, = Ap
A FEABHIBLUE

*%Dr%']iﬂj,, %A: (O’ Ik)! AB — (O, Ik)L::l

2

):pz,m\x = (X, X,),

NP, = (X X)X,y =B, IBLUE
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EHI. MR RZERMMNIEDS A e~ N(0,0°1,), N
1) B KUSAMEITB =B (LSTHIT);

2RISR A T 62 = % Rss=""Ps2

n

(2) FE T BRITC At v (R b 2 e S 1),
LSAiti v+ 5 22 B/

ERH: (D)e~N(0,021), y|X ~N(XB,o?l, ), yHIHEZR ]
SRR BN (C = (27) ™) :
L(B,o?) =c(o?) ™2 expl~(ly - XBI* /1257 ))

log- NSRBI AN -
I(B, %) =log L =log(c) —nlog(c?)/2—||y — XB || / 20°



R -FH
5'(5102)_ T (v _ 2 _
o =XT(y-Xp)/o?*=0
= X T(y—XB) =0, SLEP IE N J7 #2

= WRARE B = (XTX) X Ty = f

2
a'g}’f ) _ni267)+ |y = XBIP 120" =0
(o)

=52 =|y—XB|? /In=RSS/n



(2) 120 = ( b 2), Fisher {5 5. %4
O
T 2 X' (y - XB)
[ 62|(9)j X Xlo i
1(0)=E| -——= |=E ; :
0000 (Y-Xp) X n lly-XB|
o* 20" o’

(X'X/e* 0
0 n/2c*

HC-RAZER, E%ﬁeﬁ’ﬁ%ﬁﬂﬁﬁﬁ:(ﬁ JE‘J?‘?%%(%%X)

~2
O

0 20 /n
Bivar(B) = o2(X TX) ™ = var(p)

var(8) > 1(8) ™ = ["Z(XTX)l 0 ]



