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S RF- R R B - BRSSP - 2K, Y), =10 0 AT
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B AR R Y = By BNt G =Ll 0 R i R e R R BT 2 M

o H B fE i A FEREIELEN G i.i.d. N(00%)0®>0F 3 ke @ A

Py =147,3 7 y2 =2021, 3 Xy, =58ue

(-)EB I E Al £ 0= (8, fuo )iathii 38 (likelihood function) - (104 )

(2 )@ K02 5+ iz # (maximun likelihood estimator) * 2 f=(8,,0) & L3 &
3% (least squares estimator) - (104 )

(Z )0 a4 2 »’%‘ﬂﬁwﬁi > 2 #R? & - (104)

(w ) ‘T'\ﬁ’—(ﬂo,ﬂA’l) 2_95% & 2 ¥g 3¢ (joint confidence region) » P X F#ifz@Ey

2 R AT F? (104)
( Fo.025,1,9 =17.21, F0.025,l,10 =6.94, I:0.025,2,10 =5.48, I:0.05,1,10 = 4.96, l:o.05,1,9 =5.12, I:0.05,2,10 =4.10,

Zy9s =1.65,254,5 =1.96 )

% I

(- )Likelihood function :
L(Bo,BlyGZ) = (27‘[62) 2.e 207

()L ==2(n2r+In®) == 377 (v, =By EPBY

‘Z'EL ZZ_l(v. Bo ~Bix,) =0
0
aa'gL zz, | (%5 ~Bo ~BiX)(x;) =0
1
olnL 1 n
822 :_%'?+ 2(62)2 Zi:l(yi _BO _[E;l)(i)2 =0
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n BO+Z[ XiBl=Zi1Yi
Z—l |B0+Z|1 i z—l iYi
o2 = Zizl(Yi —Bo _lei)

n

Z(Xi -X)(Y; =Y)
Z(Xi -X)?

()X %x;=0, x7 =30

x)? 0’
sxxzzxf—szso—Ezcao
ZX-y- _ (ZXI)(ZyI) -58-0=58

171 n

va =

SSTO=Syy =Dy} _(ZTYJ = 2021—% =220.25

2 2
SSR = Skv _ 58" =112.1333
« 30
SSE =SSTO -SSR =108.1167
(1) ANOVA table
Source SS df MS F — value
Regression 112.1333 1 112.1333 F=10.37
Error 108.1167 10 10.8117
Total 220.25 11
(2) R? = SSR _ 112.1333 05091
SSTO  220.25
(1) By = Sxy _ 58 =1.9333
Syx 30
147

Bo =y—[§17=ﬁ—1 9333x0=12.25

(1) By 7 Bonferroni C.1.

- 1 X
=B0it0,05(12_2)' —+S— -MSE
n

2x2 XX

2
=12.25++/6.94 \/(i+2—0j><10 8117

=12.25+2.5=(9.75,14.75)
(2) B, 7 95% Bonferroni C.I.

~ MSE
=Pt tg5(12-2)-
2 XX

-2
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=1.9333+£/6.94 10 8317

=1.9333+1.5815=(0.3518,3.5148)
(3) By CLT W0
sreject Hy iBy =0 » A x Ry S Yo ad ! & | FiED
L D I
1 (- )(Z )R EMLE 42« & % % %D 6 :
2. (2 )ANOVA table # %% % = EfFi# & % - ¥Ps31 :
B ()M EC L SR AN AR Y - PP L e C

=

e _‘?_ﬂ”%&% AR EL i reft * EVICETRTE E S (x) 2 B S ag s B2 B o %S
REES PR BRI R A RETYEC R YET 2L %ﬂf*“”ﬁrﬁ-‘”“

EN

(= )d >t i B B> 4l iy > BEERR FALTS > 2 AN T U= #Fq%ﬂr%& (indicator
variables) (X,,X3 )% 2. » 40 % TS M2 (X,,%;) =(0,0) > ;é’é, IH 2 B R (X, X )™
‘\: o (8/,,\)
(= 15 X = (X, X5, %) 12 2 S HET] y(X) = ﬂ0+ﬂlxl+ﬂzx2+ﬂ3x3+e CER N (124)
I.FLLﬁirﬁ:"Hﬂ}‘i’ 9:1%’**3‘\1&@ B 2 BRI 1.e. H 5 H '/ﬁi,l— w3 T A
i ?

2.F A A LR 2 BT Ho & Hy e
3 WY B R X B Xy, Xy X T IT R 5 e 0

P

g :
o[V 15V i
(- )’IJ Xy = » X3 =
0, o.w. 0, o.w.

where (Xz,X3) = (0,0) A3V~ 7 i/l
(1,0)% 37~ *E'FWPJ
(0,1)A20= 7 i
(Z)E(Y X, =0,x3 =0) =By +ByX;
E(Y | X, =1,X5 =0) =By +ByX; +B,oX,
E(Y X, =1,X5 =1) =By + ByX; + BaXs
1 {HO B, =P3=0
H, : T = £0
Mo WS 17 TR g B
My S ) [ 2

{
oo
{

J

Hot T~ AU 9T A1 et ey e (s, ¢
Hyt 8 T8RS Y T s Sl ikt 1
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Q{H(J: Y R 1 T NS A IR 2
WY R AR P P g

3,57 %ﬁ#ﬁg@ﬂm S SR T S TS B R R,

e w1

=
—

1AL R A S EFREY 2w PSS
2. (1)(2)5 ] RE oL R BcfE ANOVA > 3294 A = £ i % = w P51 Acit 2 HI4E 8 » :
BRI RIS S PR S R P A2 Y N E
2 h-TF MM o e BRI R, TR BIE R (y) c AR
Bt B Tl R A B (x) ~ AR ()RR () 2 AP M o 111 S dedh o Ay PRACE
AT ERT > ik - Yy Fa‘*zfﬂ'ktﬁ?il
Yi = By + X + BoXip + PoXist+ €
B A FILT X, X, Xy 2 48 B 4B (correlation matrix)

1.00#2:0.94 0.35
R={094 1.00 0.03
0.3540.03__1.00
(- )@ &R © K& 292 ¥ L WEFS (yvariance inflation factors, VIF) 2z @& o
(104 )
(Z)wmp x, 2% 254 (nulticollinearity) ? %3 £ & > $fiE = b33 P B E 0
(104)
(Z)R =T % 8 #~ 74 (ANOVA table) - (104 )
%% (Source) I = 4o (SS) Podwg(df ) == (MS) F
@ fF 202. 59
(Regression)
X 183.92
X2|X1 9.42
Xa| X1, % 9.25
%% (Error) 28.79
& qe (Total ) 231.38

() tear=0.05 K T & T X,, X, $ 13 Wllzew» 597 § 26 2 (104)
T THy B =5=0 v.s. B, #0 orwfe#0:°
( Fo.ozs,z,e =17.26, I:0.025,2,7 = 6.54; I:0.05,2,6 =5.14, I:0.05,2,7 =4.74, to.025,2 = 4.30,
to.0057 = 2.365, t 5, = 2.92, 1y 45, =1:895 )

-l
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)
1 003 0.94 0.03
WAL=| 0 =0.9004, Ay =—| " |=-09295
0.94 0.94-70:35
A, = =-0.3218, A, <= =20.9295
035 0.03 003" 1
1 035 " 094
A,, = =0.8775, Ay == =0.299
035 1 0.35 0.03
094 0.35 1035
A, = =-0.3218, A, == =0.299
1 003 0.94-0.03
1 094
Ay = =0.1164
094 1

0.9994 -0.9295 -0.32187-
adj(A) =| -0.9295 0.8775  0.299
—0.3218 0.299  0.1164

0.9994 -0.9295 -0.3218
=1-0.9295 0.8775 0.299
-0.3218 0.299 0.1164

det(A) =1+0.00987 + 0.00987 —0.1225 — 0.0009—0.8836

~0.01274
Joay [ 734458 92950 2550

A1=3A) | 95950 68.8776 23.4694
det A

—25.259 23.4694 9.1366

78.4458 —92.959 —25.259
(2)C=(X"X)"'=|-92.959 68.8776 23.4694
—25.259 23.4694 9.1366

@ X; =By +BX; +B3X;
VIF, = C,, = 78.4458

@ X, =g +BiX; +P3X;
VIF, =C,, =68.8776

©® Xz =By +BX; +BoX,
VIF, =Cy; =9.1366

()
(1) Xy 2 X, iyl H
Xy % Xy (5%
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Xy 22 X [ 17 H 360

(2) HPASLE] o 7 AR

= i E s F — test == ]| RAR Lt — test i £ 57«
QHI|L[THR? 4 ERLT™ 2t R B ATl T RF B0 =
OHIAIEFTHR® Sl o (7 % (AR At <
OURLATTI B MBI 4T
CJffF 1YRE D - SLALEE T FHAE S -
(= )SSE(x,) =SSTO —SSR(x,) = 231.38<183792 = 47.46
SSR(X, | X;) =SSE(X,) — SSE(X,X,) =47.46~SSE(x,X,) =942
= SSE(x,X,) =38.04

Y5 SS df MS F
55 (Regression) 202.59 3 67.53 16.4191
X, 183.92 1 183.92 18392
F_—47.46 =34.877
11-2)
X, | %4 9.42 1 9.42 _ 9.42 _
F 38.04 1.981
11-3)
X3 | X;X, 9.25 1 9.25 2.249
= (error) 28.79 7 4.1129
A (Total) 231.38 10

(P1) SSR(X,X5 | X;) =SSR (X;X,X3) —SSR(X, ) = 202:59~183:92 = 18.67
®{Ho By =B3=0
Hy :B, # 0pyB; # 0
@C={F|F>F,(2,11-4) =474}
e SSR(X,X5 | X1)/2 _ 18.67/2
SSE(X;X,X3)/7  4.1129
~.Notreject Hg, X, - X3 %ﬁﬁg@ﬁgqﬁﬁ RG]

=227¢C

9. %M VIF: g4+ 54k ¥ 2 v PIT3ET4m

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