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221572138 - Yas o A st E2

A1 CHA Eo| thaa] 7 K H2| 2.2, B 2.6 - 102
& x=(1,2,3,4,5), y = (2,4,5,4,5) 0 y; = by + by x; + &, & HAAFO 2 gk} (a) b,
(b) by, (c) RSS, (d) R2-& Latat. Z=to] ghol 0912 & &Hels}at.

E0| X =3,7 =4, Syx = 4+14+0+1+4 = 10, Sy, = (—2)(=2)+(-1)(0)+0-1+1-0+2:1 =6

oltt. (a) by = 0.6. (b) by =4 —0.6-3 = 2.2. (c) AZH- 2.8,3.4,4.0,4.6,5.20]| 1 F2}=

-0.8, 0.6, 1.0, —0.6, —0.2°]t}, &2 oo|thH(-E4 2] 2.3). RSS = 0.64 + 0.36 + 1 + 0.36 +

0.04=24.(d)TSS=4+0+14+0+1=6°22 R?> =1-24/6 = 0.6°|t}. TEFTA S

B+ 1% = S3,/(SexSyy) = 36/60 = 0.6 = T},

A= @) b =06 () bhy=22 ()RSS=24 (dR2=06

A2 thE3|Re] X|EICH 4 oHH 27 - 68

A1) AN (a) s 9F () hyy & F5}eE. THAL AT o] pot 224 Shelster,

E0| h; = §+(xi —3)%/10°] 22 2] tf= 2 2 0.6, 0.3, 0.2, 0.3, 0.6°]T}. (a) hss = 0.6,
(b) h33 = 0.2. &2 2 = polth(FA| 2.7(a)). 7FF 22 ZEldi= x ol Sl= A9l 1/nolth
(FA 2.7(b)).

_*_IZOSE’-I' (a) h55 = 0.6 (b) h33 =0.2

A3 M| Ee| At K 52| 2.2, H2| 2.5 - 102
X=(11)y =26/ °lch BFEAS Eo () 71871 4, 3+ (b) RSSE Fokek. 227}
X = vt A wahex] shelshet,

20| x'X = (33)9 BB 60122 (X'X) = (5 )OIk f=2(5-9-3-14, -3
Z
A

94+ 3-14) = (0.5, 2.5). AgEE2 (0.5, 3, 5.5), ZFx}F+=e = (0.5, —1, 0.5)°]|2L RSS = 1.5




22|EABH 133 - Y32 Zo|m A Al E

olth.1’e =0, (0,1,2)e = -1 + 1 = 022 F G} A wstth (A7 2.50b)).

XZE (@) B, =25 (b)RSS=1.5

Ad 202 5= QR * & A72|E 2.8 - 128
X9 F4gol1=(1,1,1,1) % x =(0,1,2,3) ©]t}. (a) Gram-SchmidtZ X = QRS =1L
rn S 75k 0)(©) y = (1,3,2,4) ol Hdl z = Q'y S #3512 R = z& AF=2 Y3l 6,

Bo= Fotet.
20l @ry =1 =2 q =1/2, 1, = ¢}x = 3°|t}. x — 3q; = (-1.5,-0.5,0.5,1.5) ]
Zol=/50]8& r,, =1/5, q, = (-1.5,-0.5,0.5, 1.5)/A/5°]t}. (b)(c) z, = q|y = 10/2 = 5,
= qby = (=15 — 1.5+ 1 + 6)/A/5 = 4/\/50]t}. o} AXE b, = z,/r, = 4/5,
Bo = (z1 — 2B/ = (5—2.4)/2 =130t} B2 2 RSS = |ly|? - |z]|> =30 -28.2=1.8
oJtt,
B @ry=15 BB, =08 () f,=13

A5 O|xFdAlo| 71EiZ) HEXZ| 31 - 68

wel Bitel p = (1,2), 384 2 = (}1)eln 4 = (1})°lh Ew'au Fotel.

~—
[®]

1
3
E0| A = (34)°|BR tr(4%) = 10°]t}. A = (3,5) ©] 2L p'Ap = 3 + 10 = 13°]t}. 92
230|th,

Z|EE 23

A6 THXIH|Eetel Waat 24k H2| 3.2(c), M2l 4.7(b) - 62
A AP RGN A n =20, p=4, 02 =29|tt. (a) ERSS®} (b) VarRSSE 512t

Z0| (a) ERSS = (n — p)o? = 32°|t}. o] A2 F4d flol Ak g 3.2(0)). (b)
RSS = 02 - ¥2(16)°| =& VarRSS = ¢ - 2- 16 = 128°|t}. (b) = A FAdo] B si}.

X=E (@) 32 (b) 128



A7 Al$o 324K 2| 3.2(a) - 88

x=(0,1,2,3,4,5), 02 = 18l &3] 7oA (a) Var by, (b) Var by, (c) Cov(bg, ;)= (X'X)!

= Tofef

20| X'X = (5 1) BFAL2 330 — 225 = 1050|122 (X'X)! = 105( s o) oIt (@)

6/105 = 2/35, (b) 55/105 = 11/21, (c) —15/105 = —1/7°|t}. & = 2.5 > 00|22 FHAL2
ot 71 717F 3A oW A2 AA 2t

A= (a) g (b) g ©) —;

A8 T BH9|7|Z27| & oA 1.4, H2| 3.3 - 88
ol AP=WFHFUE Holal, Varb,/ Var b, & F5}et,

£0| a=(-1,0,0,0,1)/4°]Ha'1=0,a'x = (2+2)/4=1°|22 Eb, = by-0+b;-1=b;
oltH(PA 1.49] 71&7] ZHE). Varb, = o?|[a|? = 0%/8°]1L Varb; = 02/S,, = 02/10°|t}.

H]:=10/8 = 5/4°|t}. T BH 9 2™ #=0] 25% ¢ = Q5}tt. Gauss-Markov(% 2] 3.3)7}
Dol = Hl= 1H T A

515G

S lwn

A9 Aol 1 72t K 22| 4.8 - 82
n=24,p=42A HF AFLPNA §; = 1.8, s =2, [(X'X)"!];; = 0.09°|t}. (a) SE(B;), (b)
Hy : B; =09 t A, (0) 95% A =7742] §HE-S 16}t (100,025 = 2.086)

Z0| (a) SE = 24/0.09 = 0.6. (b) t = 1.8/0.6 = 3, A}-5-I= 20. (c) 2.086 X 0.6 = 1.252°] 2 &
T7H2 1.8 +£1.252 = [0.548, 3.052]©|t}. 02 oA Fo 2 5% oA Hy & 7| Zst

I

EEE @06 ()3 (c)~1.252

A10 UHIMBITIMO| F s8] 49 - 85
n=30,p=>5% A AGERG| A q = 2719] AlekS 7 BP9 RSS, = 150°0]3L FA|
YO RSS = 120°]t}. (a) F SAZ (b) &= Fotet 2 A-=7 291 F(2,m)
ol nASE-L P(F > f) = (1 +2f/m)~"™20|t},



2|SA 138 - Y35 SolH A AL EE

30/2 15
=0 = = = = pyRe: olm =
£0| (a) F — s 3.125. (b) AHHE (2,25)°]| B2 P(F > 3.125) = (1 +

6.25/25)7125 = 1257125 = 7125108125 o g 061 | T}, 5% o A= 7| ZF5HA] Fte

X=E () F=3.125 (b) ~0.061

A11 R?0IM FE2 % & 410 - 58
Aol e BYoA n =33, p =3, R? = 040t} ALY E RE A5T7H00 S
AASH= F& Folet.

0.4/2 0.2

E0| F= m = = =10°]1 ZHFE= (2,30) 0|t Al109] B FAC 2 {olgE2
(1 +20/30)™1 ~ 4.7 x 10~* o]t}

3B 10

A12 ZLHEEA S hok S5z 5.4 - 68
(a) T ARS4=9] A3o] 0.90]H ZF Al4=9] VIF=? (b) Al A ¥ 49| o] =5 0.50|H

X1 2 Xy, X3 O 2 9FE R2 3} VIF, 29

Z0| (a) H57F So]H R? = 2 = 0.81°]2& VIF = 1/0.19 = 100/19 ~ 5.26°]t}. (b)
r=(0.50.5),Rn = (o %) Rap = —(_§5 ~95)°1E2 R} = —(0.25-0.25+0.25) = -
|3l VIF; = 1/(1 — %) = 1.50]t}. AT 0.5 ] A Bl BARS o 1.SHHUJ 7]

A= () 1090 ~526 (b) 3

A13 ot M S i S TER} Sk IR 7.3 - 108
A19] At 5o A (@) THAA] S wi gh& Ao T -8 &3 At ys — xiBs) 2t (b)
THAl A RO PRESS ) (e;/(1 — hn)) < Fofeh ohA] B3] WAl A1, A29] A et At

20| YA 7322 y; - xfy = e;/(1 — hy)°lth. (a) —0.2/(1 — 0.6) = —0.5. (b) EW e
—~0.8/04 = —2,0.6/0.7 = 6/7,1/0.8 = 5/4, ~6/7, =1/2°| L AIFHL 4+ 2+ 24 2 4~ =
72 ~ 7.28°|F. RSS = 2.4 9] A #iet. o 2] A2 0.6 FEe] A 7]fdth,

A|=E (2) —0.5 (b) % ~ 7.282



A14 Ridge gt H % Mol 8.4, HH 85 - 8
X'X = diag(4,1), X'y = (8,3)' ©]1L 2 = 1°]t}. Ridge FHF2] (a) A =7 (b) 4 &=

|
ok, FaAF shet vl Zt Aol B ui R E3=A] Azt
20| X'X+D™'X'y = (8/5, 3/2)°]2L H&AF o= (2,3) oItk Hl-&-2 4/591/2E, df = 4,
d3 = 19141 d}/(d} + 1) °IH (B A 8.5). Eolgko] 22 EA4) Wakol o @l EofEth.

AT @2 b2
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H =H
12t SE
LES) BAY EHE AL YT ohA] L) 2L Falg oje] W whle £go] FolEc} (1)
A= FolA 2L ZARE BIZbolth. (2) ©A9] o] §]E Fol Atk (3) At FolXinh, ZA =
golju de|ol He, oF xo] A}, = H1SE &t

B1 Gauss-Markov, 271 7| % () - H2|33- 158

f=Ay7t A@ERAZAHTO|T A, = (X'X)" X', D = A—A,°|th. Covf—Covp = o2DD’ >

(1) AX =I°]3L AX =I°|E& DX = 00|t} HR| 1.4 (MEEMO| £71)
(2) DAj = DX(X'X)™! = 0°]3L ApD’ = 0°]th. (1), Ay = X(X'X)!

SatS AN

CovB = 0?(Ay + D)(Ay + DY 55 HxAP 3.1

= 0%(A¢Aj + DD') = 2470

= Covf + o?DD’ AgAl = (X'X)71, A2 3.2(a)

(4) ¢DD'c = |D'c|]> > 0°] 22 ¢?DD’ > 0°|t}. EK|Q| ™o [T4]

20| W7re] W7k 2A7L 2AT FH ) WMok (k. BHA DX = 00] “HAAF
A% 4,9 2 D7t ARAE 2 8T, 1 FRAo] (el TAFE Aeth e 229
we}aretsoh 2 mapolc,




B2 Cochran®| Hz|, 27 M<7] kK (- "2l 45 - 258
I}’l =A1 + .- +Ak, Ai EH%J, rankAi =ri, Ziri = I’I.O]Eﬂ Z’AiZl:E—O] Aii %%?l }(z(l’i)?:]l%
Hol= Folth. A& A=t

O rank(I—Ai)sZ#irj=n—ri0]1:]'. I-A; =3, A Hxe R271HY
@ rank(I — A;) > n—r; °|t}. col(A;) + col(I — A;) = R"
(3) A; 9] 253k 19] THF7H) AL o] @), * 2|
(@) A2 = A 0lth, 0 otcl 1R 1,77t BE 1
(5) j# i°l® AjA; = 0°]t}, v € col(A) oM |Iv]* = 3 14;v]?
(6) Ay =U U2 2RAU = [U,, ..., U] = AxP o[}, B®RUU;=0,3r=n

() W=UZ9 S5 AFH |UZ|? ol A= FHL x2(ry) It
53] &l 3.8, M| 1.9

20| wizke] Wrk FU7t 2ATE AG 2 N ry = n 5 Rol A 2905k (Dol A -4, 9]

A42 $ol4 P21, (0ol 4 2250 42 wowl 55| nolvt Hlo] YAz @A o]
Ak, A% gol nBek ZW (1)0] £540] HASKA 2, 7 4,7t AFolehs ARE
oA g

B3 Frisch-Waugh-Lovell, 27 x}27| % () - H2|5.3 - 158
X = [X1,X,]7F &7 Aol My = I - Hy ©th. B, = (GM,X,) "' XMy ©] Solch. 27
£ Mt

(1) y=X1h1 + X8, +e°]1 X{e = 0, Xse = 0°]T}. H2| 2.2(a), HEAl
(2) M;X, = 0°]1 M,e = e©|t}. H, X, =X, e L col(X;)
@ My = M X, §, + e©|th. (Dol M, € St (2)
(4) (M1 X,)'e = 0°]th. M, A&, Mie=e Xje=0
(5) frE Miy S My X, & B3 A4S Eo 3)@), 2l 2.2(a)
(6) 7L ofl= Shufitolt). MX,v=0=v=0 (&F A=)

Zo| Hzte] Wz} 247} 2A (5)lA AFEAA shirl & AMS @7 Zo). Tt e
7k A S MyX, o FageHs A(@) T Myy — MyX,6, 7 HHE e2te A () ol
wabA 8 A AR ol e} e 2
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B4 Gauss-Markov, E|2] 0|50t kK (2 - =233 - 258
2] 3.3% SHotet. DA 9] o] FHF Fol Xttt ZF TA| ofefof] At ZFAE Azt
(1) ASHES A=A, + DE LI+ 2HHEE DO Z7OZ HHRLCL

(2) DSt A 7t “Emgtg RoIrt

0|
(1) AX =1,AX = I°|EZ DX = 0. 1.4
(2) DAy = DX(X'X)™' =0, A,D’ =0. ©O)

(3) Covf = 0?(Ay + D)(Ay + D) = 0*(ApAy + DD') = Cov f + 0?DD’'.
53| 2282|371, (2)

(4) Var(c'f) — Var(c'f) = 0%¢'DD'c = g?|D'c|* > 0. [T4]

B5 Cochrang| Ez|, tHA|2] 0|2 &k K (2 - ™2l45 - 358
e 459 « e T

(1) I—A; 9 AE fI0IM F=ECt

(2) I-A;° AISE orzhollM 2Lt

(3) A;°l 1R 19| RIS kHS 5l A, 7L HEJUS Holrt

(a) MELCHE 4;, ;2 F0] 0Y4E 2QICt

(5) 7INE =o} &l

(6) 28 i3l SYel 28 Y

o?é
mlo
o]
rin
o

Z0| LE A7 459 HAY S 2o DAE 2A= B29] Eo|E Ect AR dAE

CHA] 2 rank(I—A;) = n—r; ° |22 (I-A;))v = 0, & A;v = vl v O] F7to] r, 2L o]ty

HAFE 4,9 00] o THGEE FBE Aol A0l T 1 74 1] olu] r Aol B2
_i\_

ThE 0 oby TRt Gith AMET Halol A A = AC|T A2 = 4,0},
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B6 Gauss-Markov, T2kt sk (® - H2l 3.3, S8z 3.4 - 308
= b) “Var(c'f) = Var(c’'f)°o|9H ¢'f = /B & ZH5le)

ol AYPERFATY AL S HaAT Ao 7L A2 teth =8/ o] 2kt
= SaAto] & 274 gho g ZAepint,

E0| Ag] 3.32 B49] Eo|9F 2ot W57 3.4(b): BAte] 22H o?|D'c|> = 0°]B=
¢D = 0ot J18H ¢'f = ¢'(4y + D)y = ¢’Agy + ¢'Dy = ¢'folth. & ¢/ BLUE=

shgw4R A shhmolt

B7 Frisch-Waugh-Lovell, T2} % % (3 - ®2|53 - 30
Sotet. 18| X, =181 Aol o] "B A9 7=7]= TSR A= 9

e}
L

[}
o
=
Hep AA) 292 Aol My 2 =9l Xy = AL "2 Aol Al 279 A de

Jo

Z0| 42 532 B39 HACt 2 X, =1, X, = xC|H Mix =x—X1, My = y—jlo|B2

(x—X1)'(y = J1) _ Sy
”X - XIHZ Sxx

Bl=

otk A4S “WA 3T WL Zlo] WL Wi Hlolck

0%
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LEO] FYE Ao, Jutslsta, gt 2 FAE SRttt 82 LEQ @AY Yo s
2o}, 3t Zo 2t A, Sttt 2 A.
C1 ¥HEE X|Lt= =M BLUE % [T4] - ©H 1.4, 2| 3.3 - 155

=Bx;+¢ (i=1,...,n)°|1 x; 7} R 5F 02 o} @ 2}= Gauss-Markov 7132 THE3H}
33;“?3% P2 N o2& Hojet
(@ Y, wy; 7t 28 = Y wix; =1
(b) 2 woll !isl 3, wi > 1/, xf 1L, 2= w; = xi/ 3, xf & Wii#oltt,
(©) B9 BLUE= ), x;y;/ X, xi oItk

Z0| (@ EXwy; = B wix; °|EE BE BofA g ZodH Y wx; = 1°]th (b)
Cauchy-Schwarz2 1 = ()] wl-xi)2 < SwyxelBRE Yw? > 1/ ) xoltt 52+
w=cex g WEOIAL, Fwx; = 1914 ¢ = 1/ F x3 oIt () Var Jwyy; = 0 Y wi°|BE=
(b) 9] 53 270 BAFE AR e}, 1 Aol X xyi/ Y xi ol ]7/13 =x2
F|aAlE st A2 3.39] p =191 495 Cauchy-Schwarz 3t o2

O[N
r&"
SO
o
I

C2 HEHE = A Ak [T1] - BEE2| 2.4 - 155
Pt Q7Fnxn WA H5F Bl col(Q) C col(P)OlH.

(a) PQ=Q2°t QP =QE Xz}

(b) P—Q7} A H5©|AL rank(P — Q) = rank P — rank Q & H o=},

(c) col(P — Q) = col(P) N col(Q)* Y= H oz,

Z0| (a) Q9 €2 col(Q) C col(P)°fl 1, v € col(P)°]H v = PuoflAl Pv = PPu = v
o]BZ PQ = Qolth. MASHH QP = QP = (PQ) = Q' =Q°lth. ) (P-Q) =P—-Q
O] (P-QP =P—-PQ—-QP+Q=P-Q—-Q+Q=P-Q°|t}. RxH 242
rank(P — Q) = tr(P — Q) = trP — trQ = rankP — rank Q°|t}. (¢) v = (P — Qu°|¥

=(P—PQu=vOo|2& vecol(P)°|, Qv =(QP — Qu = 0°| 22 v L col(Q)°]|t}.
AHZ v € col(P), v L col(Q)°]|HPv=v,Qv=0°EZ (P-Q)v=v°|ilv e col(P-Q)
ojt.

10
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C3 AtA3BlO| QoM [T2] - WEX2| 2.3, BH 2.6 - 152

=(1,2,3),y = (3,2, ) ¥4 At= FA y = bx & HLAFO 2 gt} (a) L2

3r2 Foket (b) 1 — RSS/TSS (TSS = 3.(y; — y)A)E okt (o) w548 2.37 PA| 2.6
|

7HAol A=A wralet

b

i

Q2

Z0| b = (344 +3)/14 = 5/7°|ck. AFZL (5,10,15)/7, Z2H= (16,4, -8)/7°]Th. (a)
-2 12/7 # 0°]t}. (b) RSS = (256 + 16 + 64)/49 = 48/7, TSS = 2°] 2.2 1 — RSS/TSS =
1—24/7 = —17/7 < 0°]t}. (¢) F A= 1 € col(X) S 7FATE oI 7] A col(X) &= x 9
HeFio|n g X2t x ot A Wl (x'e = (16 + 8 — 24)/7 = 0) 17= AW 57| ¢t}
T2 TSS = ESS + RSS7H A “AAAS" 71 2471 2 4= ok AT 2E 29 () O]
AHE At AAET whe ol

IZ8t @) 2 () -2
7 7

(e

4\

bt

C4 ZoEl = 2o F AN Kk X2| 4.5,4.9 - 258

col(X,) C col(X)°]1 rank X, = p, < p = rank X ©|t}. = 2 9] hat Y-S H,, H=} 5HA}

y ~ Na(u, 0*I) °t,

(a) RSSy, —RSS = y'(H — Hy)y S Hozt.

(b) u € col(Xy)°lH Z = (y—p)/c21=H,+ (H—-Hy)+ (- H)°| Cochran®] F&&
A A

_ (RS — RSS)/(p = po)

E RSS/(n — p)

~ F(p — po, n—p)
ol-S Hojg},

Z0| (a) RSSy = y'(I—H,)y, RSS = y'(I — H)y (32] 2.5(c)) °| 22 X}=y'(H — Hy)y ©|t}.
(b) C22 H — Hy= A5 p — po & 1A B0l Al BE ] A5 &2 po + (p — po) +
(n— p) = n°|t}. Cochran(3&] 4.5 & Z'H,Z, Z'(H — Hy)Z, Z'(I — H)Z= A& =32l
X*(Po), x*(p — po). X*(n — p)°Ith. u € col(X,) C col(X)°| 2= (H—-Ho)u =pu—p =0,
(I-Hu = o0°]|1, W&tA y'(H — Hy)y = 0?Z'(H - Hy)Z,y(I— H)y = ¢*Z'(I - H)Z
ojtt. HIE AFEE U+W F(p — po,n— p)°Ith(63] 9] 4.1). 2] 4.9+ col(Xy) < Ak
CR=0% & -2 A}
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C5 FAE HE|H gl= A hk [T4] - WEHE[ 3.7 - 208
yi=u+¢g 0l = AR TAT Varg; = o?/w; (w; > 0 L& H)o|tt.

(a) 5742 3.7% u o BLUEZ} 1, = 3, w;y;/ >, w; ©1 2L Var 1, = 0%/ ), w; Y= Hojet
(b) FAE FAT p ol £ALS Fotel,

(c) Vary > Varf,, & Cauchy-Schwarz2 2|4 Ho|1 5§ 2712 45z}

0| (a) X =1,V = diag(1/wy, ..., l/w,) 122 'V 1) "11'V-1ly = Y w;y/ > w; ol
A2 2@ v )Tt = ¢/ Y w;olth (b) Vary = iZoz/wi. (c) Cauchy-Schwarz =
Sw; B Uw OB ZF L > Zoojth 55k « 1y, T BE w7t 2

n2 >w;

<
ot} H] Vary/ Var g, = 7719 A= o3 291842 vt

MHH

e

2

S

£

C6 REEtS| B4 23l Kk H2| 51 208
g9 5.19] 7P oA x & A Aol A 102k shal u =Y — x/f* 0| th

(a) Eu=00°]1 x9] &5 A& u o] F&4to]l 092 Hoje),

(b) VarY = Var(x'g*) + Varu g Holz},

() x=(1,X) °]" Var(x'B*)/VarY = Corr(X,Y)* 4= Rz}

£0| (@) A2 51(@Z Exu = 0°]1 1 A AEo] Eu = o°|th. 13 H Cov(xg,u) =
Exu—Ex; Eu=0°]t}. (b) Y = x'8* +u©°]1l (a) 2 Cov(x'B*,u) = *T Cov(x,u) = 00| 2
2 BAbo] gzt (o) x'B* = B +Bi X ©| B2 Var(x'8*) = B32 VarX = Cov(X, Y)?/ Var X
o], VarY & W1 Corr(X, Y)?o|th HEO R?2 = 2 (FA| 2.6, L E 5 2.1)0 24
wolct.

C7 XIZUCH7E10]H 4% [T2] - ©H| 2.7 7.3 - 15&
rank X = polal o oA hy; = 10|t} w; & i 914 S9|H E 2} 54At
(@ j#i°lA h; =042 Ho|1l, BEyollA e; = 09U Hoet,

(b) Hul—u,a o|a, Xv=w; % v#07F S Hojet
() H=iswW AA ]X(i)QJ AG7t pEot 2-5-& Hojeh YA 7.39] by < 12 7H 5=

ol g FO1Q17}?

20l @1 =hy =hi+ 3kl =1+3 kB2 by =0 ( # Dol 1H
Yi = Xjhjy; = yiclil e = 00t (b) Hu,= HO| iA & (hy, ..., hy) = w0t
wtekA u; € col(H) = col(X)©]1l Xv = w; Q1 v7F Utk u; # 00122 v # 09|t} (¢)
Xpve Xv = w; oA iHA] 2 W o2& 00|t} 00] ofd v7F FFte] QleE=
rank X < polth. ¥ i & WA v 3o B Fol A 2] AT, (XX —x;x)) ™! o] EA5HA]
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=

9k=t}. Sherman-Morrison 2] 25 1—h; 7} 0] &&= Zlo] 1 B 50|th(Anscombe 2] YA
A=)

C8 Ridge= 2E WakollM 2412 EQICH hk [T4] - ©H| 8.5, 2| 8.6 - 20
01119 BRYPNA B, = (X'X + D)Xy (A > 0)°]t}.

(a) Efy = (X'X + AD)™X'XBE Hol1, g # 0°]H AH L& Holz},

(b) Covf, = > (X'X + A X'X(X'X + AI)"1 & Hojg},

(c) EolZt B3l X = UDV' & Covp — Covp; > 02 Hoje},

20| () Ey =XBE Y=ttt XX+ ADIX'XB = BOIH X' XB = X' XB+AB, = B = 00|t}
(b) B, = My, M = (X'X + AI)~1X" 0] 11 53] HZA ] 312 o2MM’ o|t}. (c) X'X = VDV’
o]B& Covp = o?VD2V', Covg; = o*V diag(d}/(d} + A)*)V' ©Ith. ZH= o2V diag(c;)V’

1 d? @+ —df  22d}+2)
C;i = — — = = >
Todz (@ +Aar (i +22 dAd+ Az

olR=Z FAHAIH. Ridge® w4<= BE WA E0]aL A+ HorEdo. 2 8.6
o
=)

C9 2409 F O[xFA H X [T2] - EXH2| 4.3, ®2| 4.4 - 208

Z~Ny(0,D)°13 Q =2} - Z3, Q, = Z} + Z3 oIt

(a) X2 43292 Cov(Q,Q,) = 0= Hojz},

(b) P(|Q1] > 1) > 0, P(Q; < 1) > 0%1E P(|Qy| > 1, Q; < 1) = 0= HoliL, Q¥ Q, 7}
ol obdS A&7 ol

(C) ;ﬁfq 4.4(0)—‘4 011:_ 7]—;@ O] Wﬂﬁl&7]’? AB= 7:“/1\_]_'6’]-31-

£0| (a) A = diag(1,—-1), B=I°]EZ Cov = 2tr(4B) = 2(1 — 1) = 0°|t}. (b) |Q;] £ Q,
o]BRE Q, < 1°]¥H |Q,] < 1°]1 WHFL FHFolth A P(Q, < 1) = P(x2(2) <
1)=1-e12> 003, P(|Q)| > 1) > P(Z} > 2, Z3 < 1) > 0°|t}. 5§o|H P(|Q,| >
1,Q, < 1)°] & 950 Folojof 5tE & =o] ot} FEA 02 58 3] Y=t}
(©) A = diag(1,—-1)°] &9 FAA7} ofYth. AB = A # 0°]t}. Craig-Sakamoto 73 2]
(=29 2 AB # 00122 Sgo] ohfek ARo] 192 et @9 F3°] &
“H(AB) = 0= AB = 0" & FHA L W o,
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2ls
= O
ofg] o] EHE Q= T AT WY At A Q1, LEE YN Frf, RS PE =
A= Z58E et dRot
D1 Mt e BE A hkk Ma| 3.6, 4.4, =H2| 4.8 - Hgt 408

Vi = by + bix; + €, € v N(0,0%) o]t

(@) (bg,by,0?) 2 MLES F5}2t.
(b) by 7 y7h =P AL Bole,

(©) (By —by)/(s/\/Sex) ~ tn — 2) S Holah 2 = RSS/(n — 2)°] Tk,

@) A19] ARAA x, = 6] A7t 9, = Fotet.

() 22 oA A BZ yy 9] 95% A5T7] HHE-& S5t (130,025 = 3.182)

20| (a) B2 3.6(@) & (by, by)S H4A|F o] 62 = RSS/nolth. (b) by = Y ey ¢; =
(x; = X)/Sxx O] J = Y yi/nolth. T APA7RS] FEAZ 02 Y ¢;/n =00 (X (x; — %) =

0). (b, )€y Agago|ng Aol (58] A 3.8), F/AdTo|BE Eqo|th(5
3] 2] 3.11). (0) A7 47@ZE by ~ N(by,0%/Syx)°1 2, Al 4.7(b)(0) 2 (n — 2)s?/0? ~
xA(n—2)7F AT Sdo|ct, B3It FE /x2/(n — 2) 2 W t(n - 2) tH(-E4 2

4.89N4 ¢ = (0,1), [(X'X) ]y = 1/Syy). (d) g =2.240.6-6 = 5.8. (e) s> = 2.4/3 = 0.8
(6-3)%
10
S = 5.8 +4.125°]t}. x, = 6-2 A& Ho|o] A (xy — %)2/Syy = 0.97} =2 7|8t}

]_1_1+ + —

A=Y d) o =58 () ~4.125

= 2.10|B2 HFEZ .2 31824/0.8-2.1 = 3.182 X 1.2961 ~ 4.125°]|t}.

D2 EMO| 0217} %Kk H2| 4.9, 2X2| 4.8 - M 358

A19] ZF= Ol A Hy @ by = 0= 7 HH o= A7
(a) 94 Ay= FAlo g gh& RSS2 5}t
(b) A7) 490 FE £5}2},

(© F9&&Es Folet Ak 321 ol tis P(IT| > ¢) =1— %[arctana+ 145%]’ a=ch3

olt.
@ b9l t TAFE 2] 482 WE 5| F = 292 &elstet. o] Zo] gptzoz
dHsteE ol#E A4 49(b) 2 dgstet



20| (a) Y xy; = 66, Y, x? = 550|22 h = 1.20]t} A= 08, 1.6, 1.4, —0.8, —
O]3L RSSy, = 0.64 + 2.56 + 1.96 + 0.64 + 1 = 6.8°|t}. (b) g = 1, n — p = 30|E&
(6.8—2.4)/1 4.4 o 2

F = — == 5.50]t}. (c) F(1,3)2 t(3)20|B& ¢ = /5.5 = 2.345, a =
ch3=1. 35401%1 P=1- —(o 9349 + 0.4779) ~ 0.101°|t}. 5% ===l A 7] Zt5}A] 3t
dw = g + B =11 o]Ei SE(by) = 1/0.8-1.1 = 0.938°]1 t = 2.2/0.938 = 2.345,
t> = 4.84/0.88 = 5.5 = Fo|t}. 2] 49(b)oll4 g = 1°]H RSS, — RSS = (CR)?/W o]
F = (CA(Ws?) = (CAISE(C))’ ©] 23] 20|tk (e A4 449} 22 AD).

A=E (@ RSS; =6.8 (b) F=55 (c)~0.101

D3 ™S XLt ZMo| M F=FE hokok [T4] - &2 3.3 - M3t 35
yi=Bxi+e, x; =i (i =1,...,10) 0] 1L 22}= Gauss-Markov 7H4 S THE3Ith A =47
H| w gt

filo

Al A4 #o] BT AFEHEYS Hol1, (a)-(c) 9 BARS g2 o] A= Falat.
(@) Varf () Varfy (o) Varfy (&2F=)
(d) Varfg/Var = 52,

(&) BE ¥ xy,...,x, A Varf < Var fr < Var f, 92 Hojet.

20| Al FAHZY Ade w; = x5/ X xF, wy =1/ 3 x5, wy = (nx) °l L BF Fwx; =1
o|Bz HFEHo|H E42 0% ) w} OlEP i =55 Yi% = 385 (a) 1/385 ~ 0.002597.
2/605 770 14

(b) 10/55% = 2/605 ~ 0.003306. (c) i Z 1/i* = 0.015498. (d) =— = — = — ~ 1.27.
/385 605 11 5

() R BS54 33 3301@(57} BLUE). 57 nVarfy/o® = = 3 x7% 2 (- LX)
(@aFo] 0 o1, ranoly, Ate-x8t BF BT - F Xl 20/ Tx & AR (n/ T xp) =
nVar fp/c? o]/go|tt, %E% BE x; 7t 2E gt} HlE9 B2 22 x; 9 y,/xE A
WOl A 7P L},

2 7
B @ = )2 () ~00155007 @
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2lSASH13%] - /I35 S0l D 2¥

D4 = HEHWE MYDHOZ hk*k 2| 4.9, 63| M2| 5.4 - 3t 358
- - iid
Ak 19] B20] (3,5,7), A 29] #50] (6,8,10,12) 01T yji = uj+ ek, € ~ N(0,0) 0],

(a) A& BAIE 9= o= 7 x 2 A4 X5 231 g7} RSSE ot

(©) Ho : i = 438 C = (1,—1)Z 230 3] 4.9(b) 2 RSSy — RSS = (g — 7%/~ + =)
= Kot

(c) FE& 3t oAl §& ¢ SAZF

(d) FolgtES okt (P(|ts| > 2.213)2 AXE7|2)

Qls}et.

)

R

Jot

20| (a) X'X = diag(3,4), X'y = (15,36)°|2& 8 = (5,9)©|t}. RSS = (4 + 0 + 4) +

(9+1+1+9) = 2807 s = 28/5 = 5.6°|h. (b) CA = 7, — Jp, W = % % = é
O|BL2 RSS, — RSS = (CAYW =16 = = Z2o|th. A4 AMSE 35 BE 51/7 5
#] 9] Al Fo] RSS, = 427 — 2601/7 = 388/7°]1L A= 388/7 — 28 = 192/7 & 2t} (¢)

192/7 240 _ 9-5
= 1927 ="— x~4900°|t} &5+t = = 2.213°]|3 t2 = 4.90 = Fo|tt(6

5.6 49

+

2 /5.6(l + l)
5] A2 5.49] &% o). (d) P(FQ,5) > 4.90) = P3(|t5|4> 2.213) ~ 0.078 °]t}. 5% =0l A
71 Z}5}A] St

X|ZEE () F = % ~ 490 (d) ~0.078
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