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A B;| 10 1557  -5.57| 1450 1.07| 13.00 2.57| 11.50 1193 -043| -1.50
13 1557 -2.57| 1450 1.07| 13.00 257| 11.50 1193 -043| 1.50
B,| 14 1557  -1.57| 1450 1.07| 1433  124| 13.00 1326 -026| 1.00
12 1557 -3.57| 1450 1.07| 1433  124| 13.00 1326 -026| -1.00
15 1557 -0.57| 1450 1.07| 1433  124| 13.00 1326 -026| 2.00
11 1557 -4.57| 1450 1.07| 1433  1.24] 13.00 1326 -0.26| -2.00
By| 22 1557  6.43| 1450 1.07| 20.00 -4.43| 20.50 1893  1.57| 1.50
19 1557  3.43| 1450  1.07| 20.00 -4.43| 2050 1893  1.57| -1.50
A, By| 15 15.57 -0.57| 17.00 -1.43| 13.00 2.57| 1450 14.43  0.07| 0.50
14 1557  -1.57| 17.00 -1.43| 13.00 2.57| 14.50 1443  0.07| -0.50
B,| 16 1557  043| 17.00 -1.43| 1433 124| 17.00 1576 1.24| -1.00
18 1557 243| 17.00 -1.43| 1433  124]| 17.00 1576 124 1.00
B;| 21 1557  543| 17.00 -1.43| 20.00 -4.43| 19.50 21.43 -193| 1.50
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SAS/GLM [Z KA R LB

2K BEBHE| FA¥M FHFEA Ff{E|l Pr>F
Model 5 1454286 29.0857 8.95 0.0039
Error 8 26.0000 3.2500
Corrected Total 13 171.4286
R2 F T &){%Z%# i Root MSE| Y () FE
0.8483 11.5775 1.8028 15.5714
ZH BEHE Typel Type lI Type Il | SE5FIDEHE
A 1 21.4286 + 16.1333 + 13.0909 21.4286
B 2 108.8000 = 108.8000 =+  105.2000 114.0952 &~ %
A*B 2 15.2000 = 15.2000 = 15.2000 16.0952 ~—%
7 151.6190 +~—%
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A 1 13.0909 | # 21.4286 | = 21.4286
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A*B 2 15.2000 | = 15.2000 | # 16.0952
EF )L 5 133.4909 | + 145.4286 | # 151.6190
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@ 1 Al Bl 10 1 1 1 1 0
@ 2 Al Bl 13 2 1 1 1 1 0
@ 3 Al B2 14 3 1 1 0 0 1
e 4 Al B2 12 4 1 1 0 0 1
0 5 Al B2 15 o 1 1 0 0 1
0 6 Al B2 11 5 1 1 0 0 1
O 7 Al B3 22 7 1 1
O g Al B3 19 8 1 1
—+ 9 A2 Bl 15 9 1 -1
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LT —H TYPANATHN X (Z—T AT DT —T)V)
A[A1] A[A1]
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User’s Guide, The GLM Procedure,

® https://support.sas.com/documentation/onlin
edoc/stat/131/glm.pdf

o Little R.C., Stroup W.W. and Freund R,j.
(2002), SAS for Linear Models, 4th ed.,
SAS Institute.
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o -BEEI— FIM<FLAES>TH AV
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®Excel D1THIRE#ZFHWNVTT EIZHFER.
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DEI
Ciary BHE SES#
)L 5 145.4286
ERE 8 26.0000
PAERUEERH) 13 171.4286
ZhERDIRTE
EX HBHHE Dysyil RS
A 1 13.0909 13.0909
B 2 105.2000 52.6000
A*B 2 15.2000 7.6000
RALTI3DOFEFI
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3.2500 piE(Prob>F)

FiE@ pfE(Prob>F)

4.0280 0.0797
16.1846
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Z2H SESF
A 13.0909
B 105.2000
. A*B 15.2000 —_
JILETIL AZFRWNE=FETIL
*
A+B+A*B B+ A*B
= BHHE EHH CPS| BHE S aLil
E5)L 5 145.4286 EF)L 4 132.337 ZI
L= 8 26.0000 S0~ 9 39.0909
PAREERH) 13 171.4286 2R(EIEEH) 13 171.4286

SA =S E5/L (A+B+A*B) ~ S E7/L (B+A*B)

=145.4286 — 132.3377 = 13.0909
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B 105.2000

A*B 15.2000 e

JILETIL BN =FTI
%* %*
A+B+A*B A+ A*B

22X HHE SESF 2R BEHE I
EF)L 5  145.4286 T 3 40.2286
P 8 26.0000 AR 10  131.2000
2R(EIEEH) 13 171.4286 R(IEIEE ) 13 171.4286

SB =S E57/L (A+B+A*B) ~ S E7/L (A+A*B)

=145.4286 — 40.2286 = 105.2000
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22X Uyl
A 13.0909
B 105.2000
A*B 15.2000 —
JILETIL AxBZRULN=ETIL
*
A+B+A'B A+B
2R BHHE SES 2R BHE EHFH
=)L 5 145.4286 =)L 3 130.22857
L= 8 26.0000 = 10 41.20000
PAREERH) 13 171.4286 PIR(IEIEBH) 13 171.42857

SA*B =S E7/)L (A+B+A*B) ~ S E7/L (A+B)

=145.4286 — 130.2287 = 15.2000
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REDFEFM ZANDHIE S,

eS| F75H

[A 13.0909

105.2000

— A*B 15.2000

AZBRW=ETIL
B+A*B

153 EIEE 5]
T 4 132.3377
a5 9 39.0909
ER(EIEF ) 13 171.4286

JILETIL
A+B+A*B
EH BHE ST
5L 5 145.4286
siose 8  26.0000)

ER(EIERF) 13 171.4286

SpA= Se B+a*B) — Se (A+B+A'B)

= 39.0909 - 26.0000 = 13.0909
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INDGA—ZDHETEE

ONTA—FNHTEEIZDOINT, EDLHICHE
2L, iBATADTLLOD. I, BER
Zl&, EQOLSICLTROHONT=DTLLID.

INSA—FHETE(E

1A HETE(E RAEERE tiE pfE(Prob>|t])
i A 16.0000 0.4983 32.1117
a A[A1] -1.0000 0.4983 -2.0070 0.0797
b B[B1] -3.0000 0.7205 -4.1639
b, B[B2] -1.0000 0.6719 -1.4884 0.1750
aib A[A1]*B[B1] -0.5000 0.7205 -0.6940 0.5073
ab A[A1]*B[B2] -1.0000 0.6719 -1.4884 0.1750
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INSA—A 0" DHEEE 3

A = -1

87 =|(XTX)||XTy
T -1 T A

(X" X) X' y) 0
0.08 | -0.01 0.01 -0.01 0.01 -0.01 218.00 16.00
0011 0.08( 0.01 -0.01 0.01 -0.01 14.00 -1.00
0.01 | 0.01 0.16 -0.07| -0.01 0.01 -28.00 -3.00
-0.011-0.01{ -0.07 014 | 0.01 -0.03 6.00 -1.00
0.01 | 0.01] -0.01 0.01 0.16 -0.07 -8.00 -0.50
-0.01 | -0.01 0.01 -0.03| -0.07 0.14 16.00 -1.00

=Minverse((X 5.6 VD HEL )

¢ Excel DTHEEICKYIMPO#EENE

HTET-.
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1ING A —SFHETE(E
1] HEEE
7))y 16.00
A[A1] -1.00
B[B1] -3.00
B[B2] -1.00
A[A1]*B[B1] | -0.50
A[A1]*B[B2] | -1.00
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X' xy! g’
0.0764 | -0.0069 | 0.0069 -0.0139| 0.0069 -0.0139| | 3.2500 i;%#@J?i’JJ?ﬁ
-0.0069 | 0.0764 | 0.0069 -0.0139 | 0.0069 -0.0139 R 754y B DHE T fE
0.0069 | 0.0069 | 0.1597 -0.0694 | -0.0069 0.0139 =5 TR
20.0139 | -0.0139 | -0.0694  0.1389 | 0.0139 -0.0278 L 59,0857
0.0069 | 0.0069 | -0.0069 0.0139 | 0.1597 -0.0694 TE S
0.0139 -0.01139 0.0139 -0.0278 | -0.0694  0.1389 T (ETED)
=Minverse((X X)DHEq[HH)

oS
> (o) :(XTX)-102/\ Var(@®  SE(8% =T
0.2483 | -0.0226 | 0.0226 -0.0451| 0.0226 -0.0451| | 0.2483 0.4983 0.4983
-0.0226 | 0.2483 | 0.0226 -0.0451| 0.0226 -0.0451| | 0.2483 0.4983 0.4983
0.0226 | 0.0226 | 0.5191 -0.2257 | -0.0226 0.0451| | 0.5191 0.7205 0.7205
20.0451 | -0.0451 | -0.2257  0.4514 | 0.0451 -0.0903 | | 0.4514 0.6719 0.6719
0.0226 | 0.0226 | -0.0226 0.0451 | 0.5191 -0.2257| | 0.5191 0.7205 0.7205
-0.0451 | -0.0451 | 0.0451 -0.0903 | -0.2257 0.4514 | | 0.4514 0.6719 0.6719
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EFA DR
o T84 | LT RIN2R T I DBV IEFTT A

R/\2EFIIR

K#EE | RI2FETSY RAEERE T{l95% L{i195% 15
Al 15.0000 0.6719 13.4507 16.5493 14.5000
A2 17.0000 0.7360 15.3028 18.6972 17.0000

¢ A1 &AZ 1), *,— Zi’ﬁ E,'% % (j: E‘ 5 %'J\lzgiiliiﬂjn\y N
FOGEHBETKDHF-L D " T
D TY h. 7

* ETNTENDENREHMS '° //{

14

HEDT-SELIXERZYFET . 13

YRR/ |\ 251

Al A2
g2 3.2500 A
BRER SE
20224110188 SiETHE Al 8 0.6374 30
A2 6 0.7360




/2T (L R[F TI H

i
14.5000
17.0000

RAV2FEFIFTOY b

ER/\2RIIIR
KE | R/IN2FEFE RAEER = T{#95% L{A95%
Al 15.0000 0.6719 13.4507 16.5493
A2 17.0000 0.7360 15.3028 18.6972
B, B, B; |‘F¥y
A; |10 13|14 12 15 11|22 19| 14.5
A, 15 14|16 18 21 18| 17.0 g
SRy 13.0 14.33 20.0 | 15.57 % 17
B, B, B; SO %15
F—& |y F—4 | T8 || P > 13
Ay |10 13 (11514 12 15 11[13.0]22 19 [20.5| 15.0
Ay | 15 14|145|16 18 170 21 18 |19.5]| 17.0
vyl 130 |13.0 14.33 15.0] 200 [20.0] 16.0
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R MICKDR/D2FTE I

lo 1, 1, I3 1, s L B
A B L xy a; by b,abjaib VA 100 2FEY
Ay LYl 1] 1] 0 of o 01 16.00 | =l 15.00 15.00
A, L? 111 0 o] 0o o0]]-1.00 17.00 17.00
-3.00
-1.00
-0.50
-1.00

* INTA—3 MBI HIR S, IMPD &
INETETHS.
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 R/FEEYDSEDEHEIE?

/N2 FIHR
KE | RIIN2FEFY RAEIRE TI95% LE{195% 19
Al 15.0000 0.6719 13.4507 16.5493 14.5000
A2 17.0000 0.7360 15.3028 18.6972 17.0000
lo 11 [,
A B L x, a; b, abyab, 6" Var(L) | SE(L)
A, Pl 1] 1 16.00 0.4514 (| 0.6719
A, L?® 1| -1 -1.00 0.5417 | 0.7360
-3.00
-1.00
-0.50
-1.00
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INDA—Z D I

> (0" =(X"X)'o"

HHeITSZ(01)

0.2483 | -0.0226 | 0.0226 -0.0451 | 0.0226 -0.0451
-0.0226 | 0.2483 | 0.0226  -0.0451 | 0.0226 -0.0451
0.0226 | 0.0226 | 0.5191 -0.2257 | -0.0226  0.0451
-0.0451 | -0.0451 | -0.2257  0.4514 | 0.0451 -0.0903
0.0226 | 0.0226 | -0.0226  0.0451 | 0.5191 -0.2257
-0.0451 | -0.0451 | 0.0451  -0.0903 | -0.2257 _ 0.4514
X0 =(X"X)'4
BIEFN L =10 D53 Var10) 1%, 12T 5 2 IR
Var(10) = I[( X" X) " 62117 = IZ(O)IF
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A, ITOWTOEERE

m/\2FEFIIR
KE BR/I2FEF1T A T1{il95% E{l95% E19
Al 15.0000 0.6719 13.4507 16.5493 14.5000
A2 17.0000 0.7360 15.3028 18.6972 17.0000
ly [ 2 (0N=X'x)'s"
A L Xo di X0 aq 1’
INEE AR 1 1 0.2483 -0.0226 1
-0.0226 0.2483 1
Var (Ay)
0.2257 0.2257 1| = 0.4514
1
SE (A)
0.6719

2022411F188 EiEfTH 41



B /P23 F 11T T H95% 15 #E X ]

lo 1y 1, 15 14 g )
A B L x4 a; by byabjab o 10" Var(0") tyos*XSE L95% U95%
A, Y111 0o of o of]16.00 15.00 | 0.4514 1.5493 13.45 16.55
A P01 1|1-11 0 o o of] -1.00 17.00 | 0.5417 1.6972 1530 18.70
B, [ 1ol 1 0] 0 of[ -3.00 13.00 | 0.8125 2.0786 10.92 15.08
B, z®|[1/0] 0 1| 0o o0]]|-1.00 15.00| 0.6094 1.8001 13.20 16.80
B. 7z 1/0]|-1 -1] 0o off-0.50 20.00| 0.8125 2.0786 17.92 22.08
A, B, ©l1]1] 1 o 1 of]-100 11.50 | 1.6250 2.9396 8.56 14.44
B, 1|1 0 1| 0 1 13.00 | 0.8125 2.0786 10.92 15.08
B, t®|[1|1]-1 1| -1 -1 20.50 | 1.6250 2.9396 17.56 23.44
A, B, 91|11 o] -1 o0 14.50 | 1.6250 2.9396 11.56 17.44
B, 1| 1(-1] 0 1| 0 -1 17.00 | 1.6250 2.9396 14.06 19.94
B, 7| 1]|-1|-1 -1| 1 1 19.50 | 1.6250 2.9396 16.56 22.44

10~ =Mmult(] D%, 0~ D &iFH)
Var (16°)=Mmult( Mmult( / D&iFH, X (") O &), Transpose(l D& ))

SE=sqrt(Var (160")) tyo5=T.Inv.2T(0.05, 8)=2.3060

¢ GLM D FE/N2FEFEHDIS%IETERX B IZ—E
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&/P2FEEDEITH T 595% (5 FH X fE]

lo 1, 1, I3 1, |5 ]
A B L xya, b; brabyab, 6" 10" Var(0") toosxSE L95% U95%
A-A, L»(olo] o of o o0f]16.00 0.00| 0.0000 0.0000 0.00 0.00
A,-A, LT o[-2] 0 o] o off -1.00 2.00 09931 22980 -0.30 4.30
B-B, ™| 0]l 0] 0 of 0o off-3.00 0.00| 0.0000 0.0000 0.00 0.00
BB, 1™ 0| 0]|-1 1| 0 off-1.00 2.00| 1.4219 2.7497 -0.75 4.75
BB, 1] 0| 0] 2 -1| 0 0f[ -0.50 7.00 | 1.6250 2.9396 4.06 9.94
AB-AB, L 0] 0] 0 o] 0 0| -1.00 0.00| 0.0000 0.0000 0.00 0.00
AB,-AB, L®] 0] 0|-1 1| -1 1 1.50 [ 2.4375 3.6002 -2.10 5.10
AB,-AB, L] 0] 0| -2 -1| 2 -1 9.00| 3.2500 4.1572 4.84 13.16
AB-AB, L 0] 0] 0 0o 0 0 0.00| 0.0000 0.0000 0.00 0.00
AB,-AB, L[ 0] 0] -1 1] 1 -1 250 3.2500 4.1572 -1.66  6.66
AB,-AB, L®| 0] 0] -2 -1] 2 1 5.00| 3.2500 4.1572 0.84 9.16

10~ =Mmult(! D#FiFH, 0~ D#iH)
Var (16”y=Mmult( Mmult( D%, X' (6~ O#iBH), Transpose(! DHiFH))

t 00s= T.Inv.2T(0.05, 8)=2.3060

¢ GLM®DEstimate A T—F AV FDFERIZ—E
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5% IEFERXRBISDHEIE

25 15

WMTFIF95%EFE X FE ¢

20 % T+ 4 10 -
/ ! Vs -™
I/ ] 1 _ / ]
/ -4
/

’;|- lll ,’-h T / T

15 -} % R PO U 5 / i -

}/ % -- } II _- I, /,

// / ] 7L
— -4 , , /-l- P 1
10 0 = L = - ~
5 -5
Al A2 Al A2 Al A2 Al A2
B1 B2 B3|B1 B2 B3|B1 B2 B3 B1 B2 B3|B1 B2B3|B1 B2 B3

IKEZ ED /25T 15 =DEw/IN2FET
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JMP: EFADKERB DE 1

CHEBEDEM ADTILE YOI A= 1 —
O /2T E D) Studentd) t 1R5E
® S e B

A2%ZA1 L LB
= 2.0000 HiE 2.006981
DR 0.9965 |EHHIE 8

ZD HAHSFERR  4.2980 pfE(Prob>|t|]) 0.0797
ZD THEFERR  -0.2980 pfE(Prob>t) 0.0398*
(EL BN 0.95 pfE(Prob<t) 0.9602
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EFADKEEREDE 2
o N HEDREICLDIEZE

A « W
T EEMIETF
A
Al -1+ |-
A2 11+ -

+FEE-E=o0 v oLT

FIDFTRIERR

=
I

-

20224F11H188 SETif

XJEE

REDFH

Al -1
A2 1
HEE(E 2
AR SR A 0.9965
tiE 2.007
pfE(Prob>|t|) 0.0797
S0 13.091
TH195% -0.298
F{H195% 4.298

INS A—S R
INSA—%4
A 0
A[A1] -2
B[B1]
B[B2]
A[A1]*B[B1]
A[A1]*B[B2]

o O o O

£5M DFEHHEE DEBEHEE

13.09 1

Fi@ pfE(Prob>F)
4.0280 0.0797

40




EFADKERDE 3

® A LBREIZKDKERBDE

.EEt':ctéttﬁfi—é@rl \SA—SE#MIDFER%E
.

A w NAA LRTE fi& 2
A2-Al EAEE L= 0.9965217286
S A—& tE 3.006980824
— . ofE(Prob>[t]) 0.0796500216
A[A1] 5 57 13.090909091
Eig E A 13.090909091

4 =
A[A1]*B[B1] 0 SEQEEE 4.05 1
ATAL]*BIB2] ; B 1027972028
_ - ofE(Prob>F) 0.0796500216
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F/I2EEYDXRBERATOVE

o V15 KUYTOIFIDHLKEKDICEEY, VI6KkY
BEYET 9 &5I24Y, ERMICEST-.

R/IV2EFEIGD OY b
30

A

25 o —Al
= K e A2
220
K
d 15
IR
Q 10
>

5

0

Bl B2 B3
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* GG DR SHTICKBEITEEIMPOIE
TILDHTIEH IDEITED, BITH L%
~LT-.

S IGHMNGE A NITICKSBEMNAEIL, TV
Ea—3D7EVERIZ, ERXN{ESh=-Ent-
T AETH-T-.

e ZTN=HIZ, BYRLAFTHILVD2TTECED
T—2DBITTTLHEWNED G RIERBEA
RIEL TL V=
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F=EH 2

* ZADOERBRFTEEDEHE(L, FatFERA
DFEHTFIRZHEERL TS,

¢ - T, WARMEHETYVINIMPEE D #E
MAED, Fof={RSNTULVELY.

*RYIBLAFTHILD2TERED T —2DfE
MO TEDR OGN FIRZERLI-RERET
EEDBHENDLETHS.
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