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BAIRFZ#&OIERNLEIE S HT AR
2024 4£1 B 20 H
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FRIZ L DFRFTIE E XL TE D X DI, MIBET VI K DT FIEEZEAT 5. W, MYk
LRI D 2 K737 — % TlE, EHRODRC L D 0MaMBENRTE RN EE2HL
DL, BIEET M X DT 51k% Excel OEIFRSIHTIS X OTHIEI% % VTS ICHHA
T5.

HIE H &
3. BORLBFARNOD 2 KT EBRT —FDMENT 89
3.1, MDIRLAZEEL 2 [K1-326R 89

T RDIIR LD BT ROVER,  EIEE CT Z V-5
DFIE,  HEEMIZHT 2 O5%EHEKH D7 F77FKR,  HEEMOEIC
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@R D 2 /T ERT —F, S RIE AR DR FIE,

T—2OMER, WAL RORE,  TYAATH X 2Tz EYR AT,

IR OER, Bk & BT KED ZDOHETE & 95% (5 FH X [,

o

SAEE)

102

HAT 1, AAT 1, ZA7 T OIFI5F0

FRRE FRICLIZZAT M OVTTR, TR L AAESFEHITH]D

ZAT N DIFEFHFI, SAS D GLM Fas Py ZXBEAT7 1, ZAT 1, ZAT
I DT,  RHACEDZAT U OFE, 247 U OYEIFFoffivJ,

BT K HEL Tt K HED ZED 95% (5 8 X [
SRR, BB, T 7 A

¥ 120 #-BEEIS—
BAEFESCRROLERSHAM
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IXCHIC 1
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12. IHTYR AT U RED S DT 7o aH T 405
13. BV AT o7 iR OS5 575 A 455
SCHR, STHRSR S, SRal, 7 7 A —5 489
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3. RBRYBRLMATHILD 2 AFERT —2DHEM

0B LSO 2 BT HBRT — 4 OB L, FHRIDSIIC X D 56 72 1T

i, B ROIERSTE RV, L, HEHE S S —ERICRAL, BT F A
BT 5 = LIk 0 BT AS ATRE L A 0 EAMETE B 2 L 1%, 40 4ELL BRI HEIBE 7L
ZIEH LI SAS O GLM 7R VX IZX o THL NS Tz, 28, MHANEMBHNZ
L, ZFOIERE, BOBEZRZ - R BNCENTATE . 855 — 2 OIcB 0
T, 2 OOBHIATICER LA, TRLOMBEDEELOFT — 2 ¥NELL DD
ElFEoKHIfFTERY. 22T, BUIRLAFELWY 2 [RNTERT — X I3 2 5o
SR L BIRHTIE LR TX B & 51, MIBET M L BRI EE EAT 5. KIS, Y
B LARAIONGD 2 TS5 — 4 TH, FHMOMRIC & 5 5WTERS TE 20T & 2]
LT L, BIBET AT L BN S Excel DEIRSHTE X OTHIBIR A BV T 5 103
5.

3.1. #BYRLAFLL 2 AFERER

- KA - 5 (1989), TSASIZX2FEBRT — X Offtr] @ 15 15 % 4 FDOYHfn &
LSMEANS] O[3 15.1 THIRSNTWDT —Z &Z W, BHARSEH OS5I L 5 55
ST EBIRT S, SbIC, MUTF—=Z&2HNT (1, 1) %A I —Z%% v, Excel @
R HT 2 L7of R AR L, BHMONRRIC LD HEE T 5.

TEAHMDDRIZED DS MRDIER
F31IRTOIE, BT HXMUICEIVELNTZERDIRLS 2 0 2 NTERT—XTh
5., INHOT—EBLOENVEREEOT- AR EZ, K 311287, A1 A O A KHEL

3.1 BOIRLPELVW 2R FERT —% [EES (1989) |, X% 15.1]
B, B, B; y D

y T |y T |y ||

A 10 13 11.5 14 12 13.0 22 19 | 20.5 15.0

A, 15 14 [ 145 16 18 | 17.0 | 21 18 | 19.5 17.0
Yy 13.0 15.0 20.0 16.0

&9



3 IR UKD 2 KT EBRT — Z OIRHT

25
(o] O : A1
20 Y4 A
0 T
+ .7 F
- ’
T+ )
15 . - .
+ o’
5 .S
.- 0
10 o
5
Bl BZ B3

3.1 BAREIC 2 A 32RO PO ERE

AV KEDZEICIEHT 5 L, Bi/KkKUEL By /KUET 3~4 I FEEEDENH D7, By KUET A /K
ML Ay KIER DT MNTHER L TV D,

7 — 2 OiERI,
Y =M+ + B +(af); + &, 2.1
THY, FHRICOVTH,
2.0=0, > B,=0 2.2)

RHAERCOWTI,

(aB), =0, i=1,2
D@, i } 23

Zj(aﬂ)g/ =0, j=L23
D& D RRISAEDE <
TR Spid, RI2ITRT LI, Ky 1O y, 25\ ETMTH Y,
o= (X2 X )/ N=160, N=12 : F— sk (2.4)
S =33 3 (3~ 7.0 =148.0 2.5)
ELTRkDBEND.

KT A OFGTRS, 2ot BT 256, AvKEDEEZ Y, AKEOYEYZY, L LLEE
2, o OWEMZ &=, -y.) & T2 EHTADOEGF S, 1%,

o T = (X, ) g m) s my =3, m =2 s DL 2.6)
Sa=2020 20 T = 7.)" =120 2.7)

IZL o TRkOOLND., HAEOINEMZ 2 T7DIT
Sy =ngne Y (F = 7..) 2.8)
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# 3.2 Excel ® SumSq () BAE& &M L7 oFHHE

o5 ESIES TR v B REAER| FRE
ur A a’ B A | Y (ap) e
A B Vijk Y. Vi —,V Va VA~V Vs Vg~ V. fAB )3;3 .)_}AB _)A},'A,B Yijk — Yan
A, By | 10 160 -60| 150 -1.0| 13.0 -3.0| 11.5 120 -0.5 -1.5
13 160 -3.0| 150 -1.0| 13.0 -3.0] 115 12.0 -0.5 1.5
B, | 14 160 20| 150 -1.0| 150 -1.0| 130 14.0 -1.0 1.0
12 160 -40| 150 -1.0| 150 -1.0| 13.0 14.0 -1.0 -1.0
By | 22 16.0 60| 150 -1.0| 200 40| 205 19.0 1.5 1.5
19 16.0 3.0/ 150 -1.0] 200 4.0| 205 19.0 1.5 -1.5
A, B | 15 160 -1.0| 17.0 10| 13.0 -3.0| 145 140 0.5 0.5
14 160 -2.0| 17.0 1.0 13.0 -3.0| 145 140 0.5 -0.5
B, | 16 16.0 00| 17.0 10| 150 -1.0| 170 16.0 1.0 -1.0
18 16.0 20| 17.0 1.0 150 -1.0| 17.0 16.0 1.0 1.0
B, | 21 16.0 50 17.0 1.0] 200 40| 195 21.0 -1.5 1.5
18 16.0 20 17.0 1.0 200 40| 195 21.0 -1.5 -1.5
Rt 148.0 12.0 104.0 14.0 18.0
St Sa Sg S A S,

St = Sa+tSetSaestSe = 148.0

& L72< 7250, Excel ® SumSq () Bz W 2561%, XQDICX2HEO TR EHETH
%. BB OIS, b, B oMElE f=5,-5.) LT
Fo, 0 V= (2,2 ) (nom) s m=2, m =2 VIR (2.9)
%=Z§LZJ%fij=mu) (2.10)
TRDD.

SHARM AXB DS S, 513, KT A LT BOMAGHE (B) Yy, %,
Tam, * Ty = (2 v ) 2.11)
TR, ZHAEMDLWE LIEHE O 3, OENGRD L. ks, WYy i3,
SEHAERN R EUE LI A DREDT (4, + ) IHIS L,
0y =)= =y )+ =)
Vi = VitV =Y }
LR THEET 22 LNTED. AR S, 18, BAEE Y, LS 28575 3, o
OV B

(2.12)

San =200, 20 Ty = )7 =14.0 (2.13)
ELTROOND. EAEEH S, 1L, &y, LYY Y, LD &, =y, —Y,) OFT5
o
S, =2 > >y — )" =180 (2.14)
IZXoTRkOBENS.
#32 TR LEL D M0 K LA LVEAITIE, REHR S, 25, Bl o3 sne Tl
FoOFn
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Sy =S, 485+ S, +5, } @.15)

=12.0+104.0+14.0 +18.0 =148.0
EFELLS D, WY S, DTN A KO TIEG RO E 72D Z Linb, RO
SR LRSS TVWD.

X (2.1) TRLET =X OEERD, TNENOHREOFI L o> TWDERT 5. £ 3.2
DEMOATICRT 27— Z OfEERIL
ylll=ﬁ+dl+,@1+(o/cﬁ\)“+ém } (2.16)
=16.0+(—1.0) + (=3.0) + (=0.5) + (-1.5) =10.0
ERHE IR, oy, =10.012—FT 5.

EIEIE CTH#RAW-TEAMDETE
Excel Z# T, EHFFOERIZI S TEHETIEEZ R LTZOTH LN, 33T L1
% < OEEBRFHENEORKRETIX, FEELZHRE LIZEIEHE CT (Correction Term) % H7=E

H
5=, 2 0)
1 22
32202 (2.17)
=3220- 3072 148.0
727U, CT=T?/N, T.:T7—XDHE:
NEHINTWD.
K+ A, K7 B DO
(XX
S, = 4 -CT
nyhy (2.18)
_8100+10404 . -5 _ 15
3x2
2
S :Zj(ZiZkyijk) _CT
B
LN (2.19)
:2704+3600+6400_3072:104‘0
2x2
TR . REMEAOFHEDOEDIS,,
2
L Yii
SAB — ijl(Zk ./k) —CT
g (2.20)
:529+676+1681-;841+1156+1521_3072:130.0
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Bk, S, =S, +S, DBUEND S, 13,

S =8, -8,, =148.0~130.0 =18.0 .21)
LLTROBND. EHIT, S, =8, +8,+8,., OBEND, ZHEMEHS, , 7
S =S5~ S, =S, =130.0-12.0-104.0=14.0 (2.22)

ELTROBND. ZNEDOFELTFMOFENHE IANTRT OB R EZERT S,

#£33 EEHECT AW EEMOGFESR

Yijk yijk2 || Ta TA2 Ts TB2 TaB TAB2

A B 10 100 90 8100 52 2704 23 529
13 169

B 14 196 60 3600 26 676
12 144

B; 22 484 80 6400 41 1681
19 361

A, B 15 225 102 10404 29 841
14 196

B, 16 256 34 1156
18 324

B; 21 441 39 1521
18 324

BEIT. = 192 3220 18504 12704 6404

n.;=6 n;..=4 n...=2
N= 12 148.0 12.0 104.0 130.0 14.0 18.0
CT= 3072.00 ST SA SB SAB SAxB Sg

F 34 BOIRLVELWGEDODHDITE

CEAN| H YA SEEES F1i p

A 1 12.00 12.00 4.0000 0.0924
B 2 104.00 52.00 17.3333 0.0032
AxB 2 14.00 7.00 23333 0.1780
R 6 18.00 3.00

ESXLN 11 148.00

SC, IRAEEREIEDE I b 0eon? ] Lillbhi b ZIZZOFAEFIEOHH %
LT, A RE DT TREMNRIMIIG LR, SBI, riiufir 77 ECREEH
Sy PIAZRLS LTH, Jeax MK (2.22) IWRLELIITEHFFMOETRD TNDHDT, &k
FEEDIEND ThHDH. £ 32ICALTEZIE, REMEM S, 13, MAEADETELEY
T, P OWIFERTE) P, O (Th) OFHMEBEHEICHAT L LN TE D, EBIT,
MR ZEAEA OB TIEZR L, B 32 IR T X2k d 5. EHRTRLEZORN, K
(2.12) TR LR i, THY, sRTRLIZOBEATE 3, Th YT 5,
LRI §yy PEDFTMPLEAER OIS, £72%. ZOFIEOTEMIE, & 3.2
DIEHENER S,z DRIAFITREN TN S.
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R3S BER Y, EHIRRER P,
PR MR R 22

] Yan Vas AxB 20
A B 1 11.5 12.0 0.5
B, 2 13.0 14.0 -1.0 18
By 3 205 19.0 15 16 O: A
A B 1 14.5 14.0 0.5 u + A
B, 2 17.0 16.0 1.0 Fehk - BRI
Bs 3 195 210 -5 12 AR AT
= 7.0 10
Sap=2xFHfl= 14.0 B, B, B3

3.2 RAEHOXRFRE

HEMEICKT S BUEERED T Z 7R =R

IR R OIERICHI &t &, RAEOWVEVS GRESBOHEMES?) v, FT A,
KT B, ZXHAEH AXBIZ DWW T OKAEFE D 95%(FHEIX M, KAEMDZED 95%E X7 &
% Bxcel > — b ECEEAE L7ofER AR 3.6 ITRT.

TNENOEROFAKBEDFLE O, ThbORESE n, & LIzL X1 (67 /n,) &
LTRHRE S NS, AUKEEDTENZ, 68D y,

_ + Vi + Yooy + Vi + Viar +
ylnzym Mz J’1216J’122 Yizi T Vs (2.23)
DVHTHY, TREND y, OHHIE, 62 72OT, 6 HOFHOLHIL,
Var(;l"):Var(m_’_m+m_+_&+&+&j
6 6 6 6 6 6 (2.24)
s
6’ 6

# 3.6 KUEFHI L 95%(F fE X [H
YN Yy KiE¥m, S SE toos<SE  L95% U96%

A 15.0 6 0.500 0.707 1.730 13.270 16.730
Ay 17.0 6 0.500 0.707 1.730 15.270 18.730
B, 13.0 4 0.750 0.866 2.119 10.881 15.119
B, 15.0 4 0.750 0.866 2.119 12.881 17.119
B; 20.0 4 0.750 0.866 2.119 17.881 22.119
AiB; 11.5 2 1.500 1.225 2.997 8.503 14.497
AB, 13.0 2 1.500 1.225 2.997 10.003 15.997
AB; 20.5 2 1.500 1.225 2.997 17.503 23.497
AsB; 14.5 2 1.500 1.225 2.997 11.503 17.497
AsB, 17.0 2 1.500 1.225 2.997 14.003 19.997
ArB; 19.5 2 1.500 1.225 2.997 16.503 22.497
2

>
Il

3.00 Loos(6)=  2.447

)
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3.1, MRV UAE LV 2 N1 £

ELTROOND. MOKELFRRICRD D Z ENTE, TROLOKEEHOSHEFHE L,
FREDHME 6 D t 3D 5% 0, IS%IEX M DO 1, xSE Z515H L, Tl L95% ¥ &
U ERIUIS% 3RO BTN 5.

X 3.31ZR"F DX, Excel DIFTNHRY 7 72 HANT, A¥A, N¥B, ZAMEM AXB DKHE
RN LT 95%IEX I AT 7R CTh 5. ERIE, &3.6 D YR OO 11 FH % 3
W, RO EH X, =2—VE) © MEEXME] TEHIC LT NEORE] B&
O TEDREFE] TIUATHD 1, xSE D#EiHZER L, EXZEI MR THD.

2 NI 95% ST

20 i
/, ’ P

15

10

Ai A | Bi B, B; |AB; AB, AB;|AB; AB, AsB;
—A— —B— —A— — A—

X 3.3 K7 A, KT B, ZAVEH AxB O/KUENLL L 95%(5HH X [t]

K34 DFHGHIRIZT T, KROBRD 21T 2720 T, K337 T X912k
WL L 95% B2 R 2 LICK VRN ES D, B ERTHON Kb HH
IRRCET IR, FRAEOWVEPES GEESBOHEEM) 6°=3.00ThHY, ZhazMHnT, KKk
DO #EEBTHZ LXK, #£ 3.6 IR LIEEIICHEKECKTT D 95%IEFHXE D
BN, T4 RV EROa v —HBEEIC I —FELTTE 5. TOMREK 3.3
IORT 2, RIS ARVAETOFRME TRICEVIERTE S Z L%, B\
LThS.

HEMBEDEIZET S 5% EBRED YT 7R

¥ 3.3 \2R LA RBHEICHT§ 287 T 7 TlE, 2KEMOBE &2 OG22 I8 ATiET
HHN, EHbob LEMetg&E LTERLEW., £2C, RITITRT IO, F 1 KHEEZE
WL LT ZOHEEMEICKT 5 5% EHERMAEZRkD L. Z2Th, KEROEDGHEZRD S
D “KAEH n,” NIEHT 5.
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B3 IR LBTRROO 2 [KFERT — & OfifT

37 H1KEELDEL 95%%(E X [H

B Y n, R teesxSE L95% U96% 15

Ai-A; 0.0 0 0.000 0.000 0.000 0.000 e 13 95% (2 X

ArAi 20 3 1000 2447 -0447 4447

Bi-Bi 00 0 0.000 0.000 0.000 0.000 ;

B-Bi 20 2 1500 2997 -0.997 4997 {> K

BB, 70 2 1500 2997 4.003 9997 5
AB-AB; 00 0 0.000 0.000 0.000 0.000 / ! i
ABrAB, 15 1 3000 4238 -2738 5738 | .| .ol T s
ABrAB; 90 1 3.000 4238 4.762 13.238
AB-AB; 0.0 0 0.000 0.000 0.000 0.000
ABrAB; 25 1 3000 4238 -1.738 6738 -5
ABrAB; 50 1 3.000 4238 0.762 9.238 A; A)|B; B, Bs|B, B, B;|B; B, Bs

o= 3.00 toos(6)= 2.447 —A— —B— | —A— | —A—

X 3.4 &1 KUEL DFED 95%(EHE X

KT A D2 KA A, L 1K AT, AW AROT, SESEO IR 4803,
ST IEMEIZ LV
A2 A2 A2

o O o

V(l}"(yz_. - )71) = Var()_;z..) + Var()_}1..)
} (2.25)

6 6 3
MRD B, n,=3L725. MOKEMGEERICHE LIERNE 3.7 IRINTWS. &
3.7 DAEDM 3.4 1%, 331271 LIKELEBDOZEDR T T 712 95%(EHE X [ Otg 2 1), H
KANBL DL IICEIT-HERTHS.

(1, -1 LB FZ—FH

DI U LW 2 NFEBRT — & OISOV TIE, BSOS R X 2 it TIEA e
NMLTEY, ¥ I—EEEROTRIEET VIC L DT 21T 5 LARMEIZ V. L, #Y
WUBERIN &R0 T2 5E81T, SEHMOSRIZ L BT T 272\, ZTD72biz, BEHE
¥ (K1) Ik LA I —25E AV, TR TENERICES R BT T VAT 54
HEWRH D, EODIT, BOIELPELWGAIZOWT, MBET VOMAELZ R Z &
(2R, BEERRFEOBITICRL 22 LTS,

PR (B, Zeth) 7l % (0, 1) ICEESHBI DX I —EENEL EbTns. 2L,
Zo (0, 1) BEI—EHE LEGEIE, X QD) IR LET —%OEERICRT 5805k
FRELTRESNTVDR (2.2), 23) ZMWEIELHT ENTERY. £DODITIE, MR
(B, k) 72l % (1, -1) ICEEHBRI DR S I —BHETIMLERH D, #3381
AT, (1, 1) *HRE I —EKTHDH. REERE, EROX I —EHOFEE LT
RETD.
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#£38 (1, —1) xMD & I —E%

a bl b2 a1b1 Cllbz

A 1 B, 1 0 A B, 1 0
A, -1 B, 0 1 B, 0 1
it 0 Bs -1 -1 B; -1 -1
it 0 0 A, B, -1 0

B, 0 -1

B; 1 1

it 0 0

THAU1T5 X # AV =EIRS T O A
# 39 BRI O, (1, 1) A I =252 e (1217X6 5) OF %A AT75
X Thod. £ 39 HITRTDIX, Excel DEGESHFTAZEAL, 70 (BF) 2IKICKHT D
ST, O FICHEEH (X I—FH) [ZOVTDONT A—F ((RE) BHEE ST
L. EUFRSHT TR, — BRI EEE (5, x,,...) &L, EAHLDORTA—=% (B,
@“H)®%ﬁ%%?wﬁkbfwé.tkb 2 RFEBROGEITIE, ¥ I—EHE LT
(a, b) BREEZHNTNDLDT, BEMEIDITHOOLLWEDUIFEZFDT/NNT A=K
L<C (6, 6, 6,...) &N

Y =0x, +0a,,+0,b ;+6D, ,+0,(ab), +6(ab,), +¢
DI, BWEETARETD.

(2.26)

l]k

# 3.9 XML I =R e M- Z B 2 &t 2 K7 ER T — 2 Ofifhr

—— T YA AT X—— AT, [EEE 0 2] off
A B y Xo dj b] b2 a1b1 a1b2 EEETL /jlréjj /\%( ﬁj\%(tt
A B | 10 1{1]1 o|1 o0 B0 5 130.00 26.0000 8.6667
13 1{1]1 o1 o0 iR 7= 6 18.00 3.0000
B, | 14 1{1]o 1]0 1 il 11 148.00
12 1{1]o 1]0 1
By | 22 1{1 -1 -1]-1 -1 RE HRYERRGE ¢ P-E
19 L1 ]-1 -1]-1 -1] 6 8lx, 16.00 0.5000 32.0000 0.0000
A, B, | 15 1{-1|1 of-1 of 6 a -1.00  0.5000 -2.0000 0.0924
14 1{-1]1 o|-1 o] 0, b, -3.00  0.7071 -4.2426 0.0054
B, | 16 1{-11]0 1|10 -1]| 65 b, -1.00  0.7071 -1.4142  0.2070
18 1{-1]0 1|0 -1| 6 ab, -0.50  0.7071 -0.7071  0.5060
B; | 21 L{-1|-1 -1 1 11| 65 apb, -1.00  0.7071 -1.4142  0.2070
18 Lf-1]-1 -1] 1 1

#£ 3.9 LR T DIE, Excel DEVGRHT O AFER TH D3, G OEE x, & R — %
AR BT OB AR TH 2. T%%/ﬁﬂX&LTm,@ﬁﬁﬁ?éﬁﬁ%%%bﬁﬁ
T2 B0, 2O7DIZ, BT ERDER x, ZWRIZE 2 TWD . l@E OBRIHT T
m,mﬁwwﬁ%%mﬁfﬁbzkﬂ#%%f%éﬁ BFEOHEE DT DITIE, 28 x, %

WICERTHINERD D. Wﬁ%%bﬁbﬁéwf%ému,%@@%m@k DA
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72 % /8T A— 2 DS EITE] Z(0)
2O0)=(X"X)"'6%, & : EESWOHEM (2.27)
RO DI DICUBERAIR R DT 5.

ERMRITHT HHETE L 95WERERHE

# 3.9 A EBIORENTOW A WO FEIE, TF V2 (A+B+AxB) 1264 5 5Ffnre
DT, TNENDOERIZOWTOFELFFNIRIN TR, & 3.9 £ FEIZK (2.26) ([Zxf&
L7/ A—% 0 OHEEMED DRI & L TURESNTNT, ZREIUTOWTERERRE SE
i, BEY, pEIREINTND. X I —FE a2k LT p=0.0924 & & 3.4D58HHTER
DERFAIZDONWTOD pfEIZELL D, LEN->T, RN 2KEOLAEIX, T A—HIC
BT 2% p ERGHITERD pHEICELI LD,

KT-BD (1, -1) ML I =5 b & b, IZOWTIE, —FEY (22Tl o
WM f=16.0 12 HDFED p EAVRENTEY, b DT A—%6,=-30I12% L p=0.0054
LHEBERAETHLN, blconTlE, 6,=-10, p=02070 LFETITARV. % 311ICRT
£ 912 By /AKHEIZ DWW T,

HEE A ﬁ =—0,-6,=3.0+1.0=4.0 (2.28)
ELTHEE SN D, SEHFNDGRRIZ K 2538, EHUTE] &5 < AKIEEE D 95%(E 1 X [H]
DT T TERCOVWTRLEZERKIC, K Q21) 0F =2 OWER0HE (4, B, (aAﬂ)l-,-)
ERWTHEEZ1T72 9. M 3.3 158 LI KEEE O 95%EHEKEICIE, #BFEE vy, oa#b
BENTEY, DRITHT D S%EHXMED b REDITR>TND.

THA ATHNX OFDITRESI N (1, -1) RHAY I —EBHITH L, 8 LESTOEE
LEMA S LCREL, SIBML%
L= 16=10 (2.29)
LT A AT bV L, HEERRICHI LB RET 5. HEEWH g OBA Thh,
F3IBD B IZxtT D4 I —EHAEHNT

I=[0 0-1-1 0 0] (2.30)
ERETHZ &ITLD,
fi=190
=0x16.0+0x(=1.0)=1x(=3.0) = 1x(=1.0) + 0x (<0.5) + 0x (~1.0) (2.31)
=3.0+1.0=4.0

PHEESND. £ 39 IR LIEAT A—2 (fE) OEWERZEND, f L f OS5 kix
Var(B,) = Var(B,)=0.7071>=0.50 Th 5 IR R EINTWVW5D. B OMEEZFEE L T
Var(B,) =Var(-B, - 8,) % Var($,)=2x0.50=1.00 & LTEWVD7=5 9 /.
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3.1, MRV ULV 2 [KN1EBR

ELWSEOREIL. T A —& OENHITH Z0)=(X"X)"6> %
Var(10)=12(0)I" (2 32)
LLTRDDZENTED. £310ITRT 8T A—Z DB HITH ZO)D B =6,, pB,=
DT Cov(b,,0,)=-025 ThH Y, BRSED—EXEHNT

Var(ﬂs) = Var(_ﬁz - ﬂ3)

=Var(B,)+2Cov(B,, B,) +Var(f,) (2.33)
=0.50+2x(—0.25)+0.50 = 0.50

N B & B, OHEITELL 2D,

#£3.10 /XT 2 —Z OIS EITH 2(0)=(X"X) '8
AT 0.25 0.00 0.00 0.00 0.00 0.00

o 0.00 0.25 0.00 0.00 0.00 0.00

o, 0.00 0.00 050 -0.25 0.00 0.00

(7% 0.00 0.00[ -0.25 0.50 0.00 0.00

o 0.00 0.00 0.00 0.00 0.50 -0.25

s 0.00 0.00 0.00 0.00{ -0.25 0.50

X0 ai b, by ab, aib;

£ 311 IR T DL, ZEEM AxB ORIRGEH T, SIRICHOVWTOERSBO A%
HWTHAE LR TH D, Excel DHFNM T T 71T SUBIEFEXMEZ 1T 5729
tyos(O)XSE DMENVE 725, [ 3.5 \RT DML, £ 3.11 THEShEERM LV =179
(Zxt L, Excel DITNHRT T 72 WTHIE, 1,,,(12-6)xSE Z ETIZAIIL, 95%EH#KX
MELTnD., ZOXIIT— X OEXNTER SN EROHIIC 95%E XM %2 EiE
LRI T 7LD TFHT 07 7 A M, BRI ZICSED.

#3.11 BRI L DRF A, K+ B, ZZHIEH AXB OZhFEOHEE

lo 1y 1, I3 14 s HeEfE Ganird 7]
ZhE L Xg ay by brabyab, or o» Var (10") t o905 XSE
at LW ol 1| o of o o||l1600[ -10 025 1.223
oy, L@ o] -1 o ol o 0]| -1.00 1.0 025 1223
M L® ol ol 1 o] o 0| -3.00 3.0 0.50  1.730
2 L® ol ol o 1| 0 0| -1.00 -1.0 0.50  1.730
S5 L® o] ol -1 -1 o 0]| -0.50 4.0 0.50 1.730
o N+ Bt () 1O ol 1| 1 o] 1 0] -1.00 4.5 125  2.736
o Nt Aot (af) . LD of 1| o 1| 0o 1 3.0 125  2.736
o Nt At (@) s L® o 1| -1 -1] -1 -1 4.5 1.25  2.736
ot A (af) N LY o -1 1 0| -1 0 -1.5 125  2.736
o gt Aot (af) 11?0 of -1{ o 1| 0 -1 1.0 125  2.736
ot At (af) s LMY 0| -1] -1 -1 1 1 3.5 125  2.736

Z‘OA05(12—6): 2.447
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3 IR UKD 2 KT ERT — Z ORHT

10
ONFIE 95%(E HE X [#]

-10
a1 ax | B1 B2 Bi|afiafrafBslafi oy afs
— A — —B— — A — — A, —

X 3.5 ERGEIZOWTOMT T 7LD TFHITa7 7 AL

DR a GEITHTE2ENRER n. ZAVE=-2RDHETE

# 3.6 TR LToKEEEE O3 HUE, TTOT — X IR > COKEFE O KIEEL n, %R CTHH
L7=DOTHDN, ik ale EOGBOHEIIE, Daro0Z LOMERBAET LS. KT AD
W1 KYE A DKYET,

Ve =V T (2.34)
ROT, a lZONWTHEL &
& =V = (2.35)
BELND. R a OHBVar(e) 13,
Var(a,)=Var(y,..—y..) (2.36)

ERRDN, y.EYATE, WREOT—EZNREENTEY, AWML TIER L, SOk
PEMRR O SLT2 720D T, fHEICEHR TE 2. thOT —HX TR > T

Var(y,.. - 5. )=Var[ylll+yll2 TtV Yttt Yt +---+y232j
oo Ve

6 12
_ Var(ym Tl t ot Vs Yot +"'+y232)
12 12 (2.37)
_66" 66 '
122 12
~2
_9 3000250
12 12

70, AMRKEERIL n,=12 L7025, KI6ITRIILTND AZKEOFELEIZXT 5 KIEHK
X n,=6 72D T Var(A,)=3.00/6=0.50 TH Y, #EIND58 Var(e)=3.00/12=0.25 &
SN/ ELR2Y, K3S5ITRLEXIICS%EHEXM L/ 5.
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3.1, MRV ULV 2 [KN1EBR

Excel DRI HE AW BT RDIERK

K+ A DX DI 2KEDGETHNIE, HEITD FIRED p B L RYRIHTO t ED p
EIZRICIZ2 2 DT, SR THHMSITRICK DBEHILEZR W, 72720, K+ B DL IHIT 3
KEDLZA I IMB TR LI LI RFF2IKE LTO p ELBLWGEIIE, T A
T8I X DO—ER53 Z Al > T2 BURIHT O BT R SRS L 5.

K312 RTOIE, THAATHIX D (a), (b, b)), (ab, ab,) Flahlx il

EUEHT OFER T, [EUFOEE) CEHF) D, 34 IRTIKTADI12.0, K1 B 104.00,
RHAEH AXB D 14.00 335N TWD. 728, ZD X5 72T WA LAT8 X OFIO—H % -
CEGRBEE) 2D, #OIRLBFELWEEICROND. RETTRT LI, HOIKRLA
RIS AIITAE 2 720,

#%3.12 A+ A, B, BLOKANEH AXBIZOWTDEIFSTHT

THOTHTER, T A, 27K SHGIATER, AT B, 3/KHE D ATER, ZZHAEH AxB

HHE £#H) HHE £# HHE £#
7 A 1 12.00 [H])F B 2 104.00 [])7% AxB 2 14.00
P 10 136.00 P 9  44.00 P 9  134.00
it 11 148.00 it 11 148.00 it 11 148.00

ZOEIBRFETEFMBFHAETE L0, TYA AT X ICBELT “WHAER” L
TWAHBABITEOND. “WFREARZ” LTWDHZ L EHERMT57-0121%, ERGFRAT
Ebi TV D (X'X) Z3HR L7cBRIc, £ER (K+) MOBMOEHS NI RT 0 £7oT
WOHAETHD. K313 T LI, (a) 5 (b, b) FNOEMMRETO, (b, b,) 5l
& (ab, ab) FIOBMNRETOTHLZ ENBIRTA, KT BBLORAIEH AXBRAE
RELTHERZRLTWD Z ERHRIND. 728, b LbOMIZ 0 TRVWOTHERL TR,

#£3.13 THA ATHI X OEAMEOMERR

x'x

X0 aq b] b2 albl albz
X0 12 0 0 0 0 0
a 0 12 0 0 0 0
b, 0 0 8 4 0 0
b, 0 0 4 8 0 0
aib, 0 0 0 0 8 4
albz 0 0 0 0 4 8

=Mmult( Transpose( X D#i[H) , X D &)
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H3E IR LBRRIND 2 K TF-EEBRT — % OfEMT

2. #BYRLAFHILD 2 FFHER

EHLo LB EINEMINTEERTH-TH, MOLNDOFENRETT =R GLNRWN
LRI D, BIRT—F AL T2 RITELD, FBONTICEDMTE LE S &7
LAY, SIRENITHED IR LRI 5. #0 K LOARRIONO 1 F-EBROSGET,
RO X D IRNT FINERHENL LTS, LovL, EOIERLARNO 2 KTEBROGE

2UX, SEHMOGR K DN TR Z 720 BT T L O FIAIC X 2 T 21778 203,
BOLOTIERWNE - SN, AXRGBETOMT R Z RWES 8%, RfTHD. L
SAS Institute Inc. (2020), [The GLM Procedure| #fffi#< &, 4D Getting Started i T,
PROC GLM for Unbalanced ANOVA | 23tY) EIFHNTWVD K HICARE 2—F i ETH D
728, KEiDOT —~ % F{KIZ L7z IMP @ Discovery Summit Japan 2022 TOF#H A T A K& T
2, @G (2023), [IMP TRV K LOAARRIWD 2 STRLET — X Offfris c& 502 —
MO TITIR S THA ATHNE v 2 I OIER — & Tt - Skt I — 5 11 [E)
ELTHRITLTAR LD TSEEIZLTH LW,

RURLATHILD 2 AFERET—4F

F314ITRTOX, EED (1989) OF 153 i, [RFBNEAR LARWES] ITRESTn
HT—HTH5D. OB LBAFRONTRFPER LN OT —X1E, #*& 3.1 O 2 K136
T =Rk L AB, DBNEENEDLRNEHIZ 2007 —4% (15, 11) MR THDOTH
L. ZOMYIELBARFNDOT —HXSASOGIM 7 a v V¥ DX A 71, 1, 1, IVOKTF
RO AR ELVIZTH1DIFIR LD TH 5.

#F3.14 BOELARFOTHRFNER L2WES [EFES (1989), XF 15.11]

B, B, B; FHy y

A 100 13|14 12 15 11|22 19 14.5
A 15 14 | 16 18 21 18 17.0
Tty 13.0 14.33 20.0 15.57

FilcleT —2IZxL, AIGHDT T 752 ER L CRIKZMELIT 2 2 &2, FaHir O )
DO—HTH5. N AT 2Kk%E, N1 BIL3/K#ELRDOT, R+ BOKUEES j2 Xihe L,
iy 2 Y#h &35 Excel IZXDERIBAAKEZIERT S, K315 T X IITT T 7 DIEK
DI=OIATH NS T — X 2~ x, ABOENLNI EOFHEEZFHEL, ERIHAMXRIZER
BXLLET7 77077, BB, ABBVOT =283 4 LR850, AR, £3.1 &
R 13.0 THD.
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3.2, MVIR LSRR 2 KT ER

3 3.15 fAHE DY

A B j Y ik A B j Yi.
A B 1 10 A B 1 115
113 B, 2 130 25
B, 2 14 B: 3 205 O: A
212 A, B 1 145 + 1 A, ?
2 15 B, 2 170 20 S
2 11 B: 3 195 +.7 +
B, 3 22 —ReE A= 160 i-(i)— /!
319 s 9
A, B 1 15 _--""0
114 10 o °
B, 2 16
2 18
B; 3 21 > B, B, B,
318

&

Y] Y. = 1557
X 3.6 JERIBARXICHATE EHOEREX

ENUVVEERIAROERFIE

1) AvKEED (j, p,) OHEPHEZZIRL, Excel DT 1 74/ FOBAKEIERL, ~—7X
 [O) ITEET 5.

2) [F—=2o@R, s —2o LB T, ’¥AKED (, y,) O#IFHZER
LT, v—WZEREEL, v—I% T+ IT¥ZD.

3) [F—Z2o#Ry, Hice7—# 0 LEM] T, BFADOFE (j, ¥,.) O#iFHz R
L, FHEo~—hzEREZL, A ] THE, ~—V% [2L) L35,

4) BT MOV TRERICEREZL, Ry Mg [ 95,

5) KF B DOKEFSOHT N EHEL, KEIFAL Ry 7 2] OFAT By B, Bil
EXIAT.

W77 7 7% B, EOXIITREREZMINT200MIERERS. EL, 7771
K AR OHWI T E R EVIABN ANV AN HTH D, OO, et O R
BRI T L DRI T B LR H 5.

T—ADEER
F—42 ofEERIL, X QD) TRLESEA LFERET

Vi =H+Q, +,Bj +(a,8)ij + & (2.38)
BN, HRGEME, BORLEOEVWEZETLILENDD. EHRICOVTL, n,
n, z N OT — 2 FE LTEMRI,

2 me =0, > n,f =0 (2.39)
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3

VR LSRRI D 2 R38R — Z Ofbr

HAME P Z 0 L L, REEMICZOWTE, n, ZEEELOT =2 L LT

REFEAMOGTE
IR LRI OSEAITI,

2 (@), =0, i=12

Zinij((xﬂ)ﬁzo, j=12,3 }
EOfTE 20 L5 X9 RBEBRBKY LD LT 5.

(B DINEYER R Y SE7=700 | O TEHFFIOSRIC L 5
IR EDPMERTE RN E SO TWDER, KRYZLDEAI ). FIZIWRLEELEHECT
ERWERHFEE, (o, ny, n) BD—ETRIMEZIRNOT, £I2IRLEZLIIZET —

(2.40)

ZZATHENCIE~T, Exeel © SumSq () B2 FIW 7 PRI R 21772 9 .

# 316 12T K DIZ, Average () BIEUZ LV # Y 3...=15.57 22 TOITICHEZ AL, R
72 (yu —¥..) ZRK® SumSq () BIET, ¥ S, =17143 2155, WFADThZNO
Wy, HEEZIAR (J,-Y...) IZOWTOEFFND S, =2143 2155, K+ BDOENEN
D, B EIAI (P —7..) ITOWTOFEFFNS S, =114.10 2155, K1 A W1

B DAV % 3, BTOITIC, SHICK (212) IR LR Y 3 =5 +5, -y &

BL, (Fap=Das) COWVTOFRTFAND S, =16.10 2155, REICKIE y, LHEEEFH

T D (3 —Try) D OBEFEFSF S, =26.00 %155,

7% 3.16 Excel ® Sumsq() BA%IZ & D2 FHE

o) ESOIES FR| ' HIfE REMEA EE
un A a” B s B Y ()| e
A B | yi Vi V7V Yo Ia=V.| Vg V=Y. Vs Ve VDl V= Van
A By| 10 | 1557 -557| 1450 1.07| 13.00 2.57| 11.50 1193 -0.43| -1.50
13 | 1557 -257| 1450 1.07 13.00 2.57| 11.50 1193 -0.43| 1.50
B,| 14 | 1557 -157| 1450 1.07| 1433 1.24| 13.00 1326 -0.26| 1.00
12 | 1557 -3.57| 1450 1.07| 1433  124| 13.00 13.26 -0.26| -1.00
15 | 1557 -0.57| 1450 1.07| 1433  124| 13.00 13.26 -0.26| 2.00
11 | 1557 -457| 1450 1.07| 1433 1.24| 13.00 13.26 -0.26| -2.00
Bs| 22 | 1557 6.43| 1450 1.07| 2000 -443| 20.50 1893 1.57| 1.50
19 | 1557  343[ 1450 1.07] 20.00 -443] 2050 1893  1.57| -1.50
A, By| 15 | 1557 -0.57| 17.00 -1.43| 13.00 2.57| 1450 1443 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 1.24| 17.00 1576 1.24| -1.00
18 | 1557 243|17.00 -1.43| 1433  1.24| 17.00 1576 124 1.00
Bs| 21 | 1557 543| 17.00 -1.43|20.00 -443| 19.50 21.43 -1.93| 1.50
18 | 1557  243[17.00 -1.43]20.00 -443] 1950 2143 -1.93| -1.50
171.43 21.43 114.10 16.10 | 26.00
St Sa Ss Sas | Se

S’T - SA+SB+SA><B+S6 = 177.62
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32, #UIRUBAERNO 2 KT-FHEER

#3.16 CTHEAEINIZRTESE, S,=17143 THY, FEROFHMOAFIT,
Sr=8,+S;+S,,+S,
=21.43+114.10+16.10+26.00 =177.62
LD, —EHLWZ EIEFHLNTHD. LIRS T, HBalRE L TELDDHIENT
EXAAN

(2.41)

THAUTH X E AW =EIRD

#38ITamLe (1, 1) sty I =28 A2 HWTHF A, K+ B, BLUORAIEH AxB
B35 (14 17X6 %) OF WA ATHI X ZAER L, Excel DIERSHr & Lo R4 &
317 VR HOTEND, ETAEREROHTITE Y OFRREX, FF) x5 FET
RENTWD. FIEICHT D pEzERAX—ADHATH » b L7=DT, Excel ® FdistRT
OB ERHNCplEizRkD 5 &

p =F.dist RT(8.9495, 5, 8)=0.0039 (2.42)

CEEICHETHD Z ERHERIND.

(1, -1) xR I =B ER VBB ET L (EIRET V) 1ZHT 237 A—4% (f&
¥) 1, kokoicHEsh,
Py =0yx, +0a, +0,b, +0,b, + b,ab, +0.ab, }
=16.0x, + (~1.0)a, +(=3.0)b, +(=1.0)b, +(—0.5)a,b, +(-1.0)ab,
HEE SN T A—=21F, BRLAFELWGAEOR 39 IRLIERRE —BL TS, Zh
%, T ZBEMLTHLEAVEINREDLRNL I LD THSD. 20 b, (1,
A1) RPHBLA S R T RIEET VI, BT E BRI LTI E o T D L EE
fRsi%.

(2.43)

#3.17 #VIRLAARRND 2 [KFFERT — 21253 5 B4

— TPAATIN X —— BUTHTER, TTEEAZ 0 ZfEH | off
y X 0 a1 b1 bz a1b101b2 gﬁﬂ};ﬂi %éﬁ ﬁj\%( %iﬁ&flﬁ
A By 10 1] 1] 1 0] 1 0 Bl 5 145.4286 29.0857 8.9495
13 1] 1] 1 0] 1 0 7= 8  26.0000  3.2500
B, 14 1| 1| o 1| o 1 &t 13 171.4286
12 1| 1| o 1| o 1
15 1| 1| o 1| 0o 1 R EERRGE t P-fl
11 1| 1| 0o 1| 0 1| 6~ Bl xg 16.00  0.4983 32.1117  0.0000
B; 22 1] 1) -1 -1| -1 -1 o a, -1.00  0.4983 -2.0070  0.0797
19 1] 1] -1 -1 -1 -1| 6 b, -3.00 0.7205 -4.1639  0.0031
A, By 15 1] -1 1 0] -1 o0of 6 b, -1.00  0.6719 -1.4884 0.1750
14 1| -1 1 of -1 o 604 ab, -0.50  0.7205  -0.6940 0.5073
B, 16 1| -1 0 1| 0o -1| 65 aib, -1.00 0.6719 -1.4884 0.1750
18 1] -1 o 1] 0 -1
B; 21 1] -1 -1 -1 1 1
18 1] -1 -1 1] 1 1
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H3E IR LBRRIND 2 K TF-EEBRT — % OfEMT

HESNT AT A—H () O p ETp<0.05 Lo TNWDDIE, ¥ I —EHb OHEE
0,=300 DHTHD. ZOR-RELDOLIIRLES LD ThHAH I h. —MEE (&
VEEI DY) OHEEMIE, a=0,=1600 T, B, KUELRTL 4 DEN 6,=-3.00 L7320,
HAHBCHEETH DI L OMME 2D, By RKEOHEMIT, ML I—BHADT
Bi=—0,-0,=400 L725M, pEIXEHRDHDTHAH 0. KENERICKT D ab, ab, %
B p D, BIEE LTIEETHERVE SICEDRLR, KL LTIEEIRDESH
RN

DR TR DIER

#3.16 TOREFH N X DFEFIATIE, DB EOMER N TE RN L 2B LN
L7z, F7z, £ 317 I1R L7 Excel DEUFZHTTIL, BT AVRIKDOF ST MEFHEST L2 LR
TEDOTHLN, W+ A, K+ B, 2ZHEMEH AB DFEHMEFR L, 2B REZFEMRL
HEHICRIM T AL E L H 5. MIBETVICL DT Z AL LTV D itkER7Ze SAS @
GIM~7'ay Yy TlE, (X471, 1, I, IVOFEHEF) & L TESFMOHREEZIT->TND.
b IR RNL, BREFFTHY, XA T 1TOFHfE L Fbh T,

BIREFHFNE, 3738 IR T L OICT A ATHIDF I —EEDO—E 2 # Excel DR
SRFEATR D . £ 319 IR T X o ichRoEsfnE s, s, sU L ERD, Thbo

i
&

M _ oM
SO =g

A+B

-5 (2.44)
Sils = Sklpeass ~ Siis (2.45)
EENENOEROFELFfMET D, 20X L TRD D EHFMENZ G mIFET
VDTS 73
S, =80 480 450 (2.46)
D XD NETFFN 3 fFEDI R 0 L.

#3.18 BR (XA 1) EHMOBEHO-D DK I —EHDOER

FHAATH X
¥ A —B—  —AxB— EIPE1%)
xo a; by by aibyab; SEJ5 T
K7 AD I Al O s®
KA+ KB AlO|O O SY s
HFA+HFB+ZEEAAB| A | OO O] 0 Ol 5% mas

# 319 1RT X 91T, Excel DEYRSHTT, 7 WA ATHIX OB ZEZREMSEDZ L
(&Y, WHFADHDOFITTR S =21.4286, & HICKFBZEZIMAT S), =130.2286, 7/LE
T S =145.4286 LTV D.
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32, #UIRUBAERNO 2 KT-FHEER

# 3.19 Excel DEIGFOHTIC K DB FHFnO R H

—— THAATHN X —— 1. oo RFA TEEIZ 0 &6 ] off
Yy X0 a | b] bz a]b1(11b EEE}_E %@J éj\jé& ﬁj\ﬁﬁtt
A, B, 10 1| 1| 1 ol 1 o0 EPG 1 21.4286 21.4286 1.7143
13 1| 1| 1 o]l 1 o PR 12 150.0000 12.5000
B, 14 1l 11 0 1] 0 1 aF 13 171.4286
12 1| 11 0o 1| 0 1
15 1] 1 o 1| o 1| 2.m%omEx EHTA+ETFB
11 1l 1 o 1] o 1 B E ¢ ki S n i 920
By 22 1 1] -1 -1|-1 -1 ELG 3 130.2286 43.4095 10.5363
19 1] 1] -1 -1| -1 -1 FR7E 10 41.2000  4.1200
A, B, 15 1| -1 1 0] -1 0 & 13 171.4286
14 1| -1 1 0] -1 o0
B, 16 1| -1 0 1| 0 -1| 3. Z7#othk HFA+KHFB+RXAEIEAAXB
18 1| -1 0 1| 0 -1 HHE 75 ) ki S ni /920
By 21 1| -1] -1 -1 1 1 B 5 145.4286 29.0857  8.9495
18 1] -1] -1 -1 1 1 PR 8  26.0000 3.2500
A B AxB &t 13 171.4286

F 3201 TRTOIL, FI—EKEZBREML CTEONERIFBOVf (E#) OxEy%q
FBL, DBONMBICELDIERTHD. KT A LR BIE, p<0.05 EHERETH DL,
ZHAEM ABIE, AERETERV. 20X LT, #YIELARROO 2 K757 —
ZIZOWTERTEF TN L 5 0BOEDIELND.

# 320 Bk (A7) FHINT K D3R
N [EUFOVTT R LIS df HAT 1 ¥ FiE plE
A Su 2143 = Sw 1 2143 2143 659  0.0332
B Sws 13023 - S 2143 = Se 2 10880 5440 1674  0.0014
AB  Suipas 14543 - Sup 13023 = Sus’ 2 1520 7.60 234 0.1586
e 8 2600 325
T 13 171.43

RBEKELRITKEDEDHTE L 95%SFEXHE

IR LB > TWEEHAETEH, RRIVOEETHLT A AT X % T 7151,
TYHA ATINX DY A APRRI DT TEDD Z ERR. FILHTIE, RIRITRLE
L VA BER Oz EHERD 5 71k % R Lizns, 2 32018 Lz ERERO FEIZ L 0 4y
BT REERT 2 2 & TE 5. [FAERIC, 5 3.1 fi TR LIEIER LI K D EMMOKIETF
BID 95%IEFEX I OB L E RIS, B IELARRIOCOEGEIZ O THR CFIEIZELY
WETHZENTED., 22T, B 3.1 @iTRbARn o Tohoi /K L BITKEDZDOHETE &
IS%IEHEIXE D 7T 7 RKRITEREHTS.
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3 IR UKD 2 KT EBRT — Z OIRHT

# 320 (IR LIBRVETT 2 W T2 0 8ok ©, 22 AAER AxB @ pfEil, p=0.1586
THDHN, ZHAEM AxB 25 Z & HRHRIC LHEE 21772 9. £ 3.17 OREIFSH THEE
ENT T A= EH, BEMEROCCREERZBE LR OHEEZTT/2 ). #* 3.21
IZRT O, ZAEEM AB #5800 x, =0 & Lz (1, -1) xtbeBA I —Z250% o 7o
RN X DR OHEETH D, ok, U % x, =1 T4, RIISITRLEMHASDYE
TN BT D

#* 321 ZAAMEMZBRE LTZROHEE

lo I, 1 15 /4 s 6

A B ] L Xo dadi b] b2a1b1a1b2 o 1o" 4 ;
AL B 1 Pl o| 1|1 o 1 0]|]1600]=] -450| .42 o

B, 2 719l o] 1/ 0 1| 0o 1]|]-100 3.00| # 0 H/#/

B, 3 79 o]l 1|1 1] 1 -1|[|-3.00 450 W, | =" /S A
A B 1 ®l ofl-1| 1 0] -1 0]]-100 -1.50 4|

B, 2 19l o|-1| 0 1| 0 -1]|]-050 1.00 6

B: 3 719 o[-1]-1 -1] 1 1]]-L00 3.50 B, B, Bs

3.7 ZRAAMEMZBRE LIZROHEE

EBRIL, ABiI OBATKIECH L, RISy BRE L RDMARBKEORKZEZ AN E L TND.
ABI OBE (af), =450 TR L, FbREAKE (REAE) AB OBE (af), =450 T
HY, TINODFETKT D 9SWIEMX M % K THFHZHIETZ L7z, E72, ABs & A
FED ABsIZOWTHIRRT L2V, ZaUd, HilTR< & bBUTO A KHED D Ay KHEICAE
THZLICRVRE X M EOREAKANE, BN TLHLHDTHD. I HIT,
ArBy & DFEDTHFHNCHE 2D 95% X H 2R LW L7z, Zivd, B/KHEIZAR S
550 b By KE~DEFE RN ES 2 EOHBNHIIE, REAKETHRLTH, #it
IICAEBRZDHIUE, FALEVWEDEMICZ 720D TH D,

# 322 (TR T KO ITHUTARYE [V & HEAKME [P ONROEDHEE T 5720 DR~ b
AT
=19 y=0 0 -2 -1 -2 -1] (2.47)
LTk ND.

7 3.22 BUAT/KYE & Bk HE D BIFHE O 722
l() 11 lz 13 14 15

A B L Xo adjq b[ b2a1b1a1b2

oK% A, Bs ¥ 0 1 -1 -1 -1 -1
BATAKHE A, B =) P 0 1 1 0 1 0
7 L9 0 0 -2 -1 -2 -1
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32, #UIRUBAERNO 2 KT-FHEER

[FARIS, BomEAKYEERIRRED AB; O LY, KiIZ7D ABy D [P LIAERIIRE~ 2 bl %
Kb D Z LM TE S, KHOBIF LY OB Var(LP) 1%, /57 A —% OIS EITH] 2(0)
BT 1Yo 2 kEARTROEND Z EEA (2.32) TRLUZ. BOIRLARRFINTH- T
b X(0) OFEE, ZO)=(X'X)'8 LEIL—ETHD. LHLAALTFA UATHIX BLO
AN BOYFRHE > ONFIZRR 50, HAEXIIFRI L THS.

% 323 IR T /T A — X O EATH] 2(0) 1%, Excel DFTFIFE % HVAUEAE S I3
TELHZELZINETHRVIERLRLTE ., 32340 SEVE, £ 3.17 0 EERE) I2—
B35, iU, X(0) OAEREN, BRST A =208 Var@) L7125 DT, ZOE
RERSTHDOTHS.

%323 %5 A— X DIEHWITH] Z(0)
INGA—H DI EITE] T (9N=(X"X) 0"’ Var (0 SE _ |HEuERse
0% xo 0.2483 | -0.0226 | 0.0226 -0.0451 0.0226 -0.0451 0.2483 0.4983 0.4983
0~ a; | -0.0226| 0.2483 | 0.0226 -0.0451 0.0226 -0.0451 0.2483 0.4983 0.4983
0~ by 0.0226 0.0226 0.5191 -0.2257| -0.0226 0.0451 0.5191 0.7205 0.7205
0~ b, | -0.0451 | -0.0451 | -0.2257 0.4514 | 0.0451 -0.0903 0.4514 0.6719 0.6719
0y aib;] 0.0226| 0.0226| -0.0226  0.0451 0.5191 -0.2257 0.5191 0.7205 0.7205
0"s aib,| -0.0451 ] -0.0451 0.0451 -0.0903 | -0.2257 0.4514 0.4514 0.6719 0.6719
=Minverse (Mmult (Transpose (X DHFiFH), X D& o  AEH FHM | BRSO

324 TR TOUE, BUTKYE AB) & ik E A\Bs DZER EE S, BB X D HEEE1T
RN, 8T X — B DS EATH] Z(0) &I OHEE 21772\, 95%ISHE K A4 715 L
TRERTHY, b S%EEXBO TR L95% A u 0 & £R20DT, HFERAELRD
ZEWNREND.

3% 3.24 BUTKYE L K AEZ & O HIRHE D72 D 95%(E E X 4
lo 11 12 13 14 15

L xg a; by brabjab; o no» Var (10") toosxSE  L95% U95%
ABi-AB, 1@ [ ol o] 0 o] o o] 1600[= 0.00 0.0000  0.0000  0.00  0.00
AB;-AB, 1? | 0ol 0| -2 -1| -2 -1]] -1.00 9.00 3.2500 4.1572  4.84 13.16
ABs-AB, 1® [ 0o]l-2]-2 -1] 0 1]] -3.00 8.00 32500 4.1572  3.84 12.16
AB,-AB; 2@ | o]l-2]-1 1] -1 -1]] -1.00 5.50 3.2500  4.1572 134 9.66
-0.50 toos(14-6)=  2.3060
-1.00

& 3.8 I dDIE, #HEINT-BMEM [P =190 1Z>5\T, Excel DT I 71C
tyos XSE DIRZATITTZFERTH Y, EOED IS%EHEXFENRENTND. HIfFSh 5%
BOZEITHT D 95%IEFEX B OFMRIH 2 BR N R EN TN D.
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FI3E MY IELARRNO 2 KRBT — X Ot

15

10

~———

ShEDZE
(9,

-5

AB; AB; AB; AB;
K AB; AB; AB; AB;

3.8 HIAT/KUE A\B) & Fidi /K YE AB; 72 & & DZED 95%(3 HE X [H]

BRI

2 B E SO & B A, TRV IRLAZRW, HDH WL, THROVIRLAH D] IOV T
CHi, MO IRLUAARW IZoWTmlbndZ&idENThHD., £2T, AETHRDY
B2 I 2022 40 SAS = —F AT, TEHMOLMR TS 20 Y iR LR
RV o 2 JTHLE T — # OffHT A, 2022 40 Discovery Summit Japan Tid, [TMP TV i
LAREINNO 2 SEELET — # O TE 20 2 ), 2022 HFEREBEESEA KRR T,
[Excel (2 & DK LA 2 JTEECE T — Z OffHT —Lsmeans & % A 7 11 O 5 FDIEH
—] CELTCGEEZIT 2. b, Zhbxlw £, & (2023), % 11[H & - &
EIF—LLTAKRLEDT, BEITLTH LV,

BioStat
SEt=7— | K- - SBtt=0— | FEESELE | v ILX

AZa— P ———
=7 —5E&%

& - BRI — B11E IMPTEDE UL AREVD25cEE T —4 OFFTH
TE3M? - FHHORFETERLSTI A D5 ERIETIDER -

2023403H
£

RKT—HT, 2D0OENEE, BNRENEINEEUVTRITLESETSE
R (C THEDIR UL D2 7ciiE ] (CIRE I 1, CoR@E=EHR> T
WBHAZEDEFEZ RN I CENTER. TDizHH, Web T,
HEDIRUNFLU SBWERTTEIRN] IRENBREL TLSD. TDFREA
(&, FAMDARE(CFEOID T, F=—EHERANT T+ 2 AT5IXEHN
JeBAED, FOE<KERLULTWLVRWESHTHD. [EFILDHTIED] %=
o TVWBIMPI1—H(E, #DRUNIELLTH, A RiLTE, &2<&lctE
FTEFTLCWD(ET THD. [2ROFM] TOBEBNEEDKEFTZ R
KDETBE, [wIFEHT] & [T AL THADESNBZDT, €
NSICBRVLEVLWNHZ CEE ST SIHID TLBIGEWLRL. 2L, TD
BUOWEETEDEHRPATICENTEIDIEASSH. €T, 2x30D8EDRL
HARBIND27TEBE T — A [CDULVT, ExcelDiTAIE8EE BN ZfBTAEE =~
U, JMPICKBEEREMIET DT EICKD, [EFILDHTIESD] Dt
BRIBOIBFHED, BRAJDIGANTEIXISC, FAMODRE(CRIHDET
BhE%ETRY.
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33. AT, XA, #A 7 DOKEHF

3.3. BAT, BA4T N, ZA4T M OFEHF

MO LBAE LW 2 KTERT — X551, B B8R L ORZEEHFIOAF M
EHF SIZ—ET DL Wole, WhLEFMOGMNRY L2 Z LI K0 s HrE
PMERTEDHZ L& 31 BiTmRL. BORLARRND 2 [RNTERT —ZHBE12F,
K Z & DRAETHFMOGFFENARETIEH B2, TNENOFHEINZ =655 R
SHZFE LI ROLRNEOIZ, GHOMBRICELOONRNWI LEFE 32/ TRLT.

B IR LBAARHNDOGE T DB REER L2, LOBEREITIHK S BT, ¥ I—EK
ERWEBRIEET VISR, 2471, XA T, X4 7OV IHTMPERS 7. Excel D
BT 2 BePERICE A L, E7 v (Bl OFLMOHESITE BT 5 2 & TEHMO R
MTE, BRI ONY-J5F (247 1 DOFIT5f) & UTHBmERMERTE 52 & 2R
L.

BUIENRL D5 FmL, 5 2.4 FiOZHEX[EFHIC K 5 Lack of fit OfFT THERY RiF7-. =
i, 1 kkz b IomlRatroe7 v (EF) OFI5f, 2 kRilzH TIHHE, 3
WX EH IO GE OV HFRBBERENT 2 Z EICEB L, 025 OFHf%E 8o
RIZELDOENDZ L ER L. ZOBRREMBLONYHMN, 2471 OFHFMEBINT
WH ZEBRLT.

FUMREETRICLIZZAT NI OFEAF
M0 IR LAARHNND 2 [KFRRT — 2153 2B RO TiFL, ETFMIEDLH
I —EHE AT HIIZ A D TERIITHEINT 2 LB R N H 5H. K 320K LIEBER (X147
D EHRINC KD &S, 2Ronz

[A] 2 [A+B] = [A+B+AxB)]
L7z, 2L, 2 200RFICH L, WF B aZRHOETVEL, AZlx, 5T (AxB)
ZMADHZEHARETHD.

[B] =& [B+A] = [B+A+AxB)]

BT IWICED D I —EBONEE 2B Z -5 E SR EROYTT D, —BFiEsEniao
THDHN, RELZLIZ—HLR. ZOLEOICEREFFNC L D058 E O RICITR
BEMENRAVIAATLE Y. REMZHERT 2720, ETCED DIAFICESRZ < SEJfn
—HT B LA VIR BNEEND. XTI T, BREINZON, EHRETERICLEZLA
TUDFTTMTHS.
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B3 IR LBTRRIO 2 [KFERT — & OfiT

KIBNTRT LA T N OFTHMIL, (EROAEGHET V), (R LZELE
HEGLETN) O 2BBOETNVEMET L. $XTOEIREEGLET VOFS
Mz Sam &L, ZOEMRET VDL TENROR T2 1 DT ORWIZET L, KT A ZBR
WEEFADOFSTE Spy & L, EHREFADOPIR S ) 2> BEF B ZBRNZEF LD
SR DUy

SPx =Sam) — S@)
B, WEADEATUDFHFNISON L7325, 530 SLNWEBRADT, S5 ERTA
NEFNTVARNEFT KL, T AZMI B0 F MO & L=2 5.

RIS, Ko AZBRWEET VOGN Sy £E720, EHRETAVOFHINLE T A
RN T VORI O 4y
S@p =Su+B) — S)

2, WA BICHTHZA T UDOEH S L 5.

RHEERHOGAE bR, TR ERAEREEL 7 VET VO % Samam & L,
TIVET NS ANER AxB R\ 2T L O ST RO 4y

S(z)AxB :S(A+B+AxB) - S(A+B)

%325 ERREFEERICLTI-Z A 7 UOYHFEHDOT- 0 D58

—— THAATH X —— 1. Bt (A+B)
Yy X0 a | b] bz a]b1a1b EEE}_E %@J é:'\jé& ﬁj\ﬁﬁtt
A, B, 10 1| 1| 1 ol 1 O EFE 3 130.2286 43.4095 10.5363
13 1l 1l 1 o]l 1 o FR7E 10 41.2000  4.1200
B, 14 1l 1] 0 1] 0 1 &t 13 171.4286
12 1| 11 0 1| 0 1
15 1l 1 o 1| o 1| 2 HEoNE (B)
11 1l 1 o 1] o 1 H ¢ ki S n i 920
By 22 1 1] -1 -1|-1 -1 [])a 2 114.0952 57.0476 10.9452
19 1] 1] -1 -1| -1 -1 PR 11 573333 52121
A, B, 15 1| -1{ 1 0] -1 o0 gl 13 171.4286
14 1| -1 1 0] -1 o0
B, 16 1 -1 o 1| o -1| 3. 08ohE (A)
18 1| -1 o 1] 0o -1 HHE YD) I ik
By, 21 1| -1] -1 -1 1 1 El5; 1 21.4286 214286 1.7143
18 1] -1] -1 -1 1 1 ¥R 12 150.0000 12.5000
A B AxB Fe:il 13 171.4286

4. BOHTER (A+B+AXB)
HEE  ZH Faki S N85

Bl 5 1454286 29.0857  8.9495
FR7E 8  26.0000 3.2500
&t 13 171.4286
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33. AT, XA, #A 7 DOKEHF

N, ZXHAEH AXBIZBET 22 A4 T U OFEHFISP am & 705, RFEEZIUL, Sam (IZH
TER AxB Z 1272 Saspiaxsy OFEFHFNOH 30, BIR (XA 7 1) OFFF SV ap 12—
5.

#£ 325 THELNEZDEONEOET IV ([BUF) 12O W TOXLF (£#) IZEBL, £
LEMAEDOETHA TN O HEFR LR 4 £ 3.26 1077

#3260 ERRE TR LIZZ A 7 T OFHFFNC KD 0 80hr#k

R G R Rt ZLSIKES df A7 VS FE plE
A Sam 13023 - S 11400 = S9, 1 1613 1613 496 0.0565
B Suw 13023 - S, 2143 = S%%5 2 10880 5440 1674 0.0014
AXB  Sgnipiasy 14543 - S 13023 = %5 2 15.20 7.60 234 0.1586
e 8 26.00 3.25
T Sy 17143 &ak 13 16613 #

# ZATNDOFTTOEFHE SpIl—EL72n

S A7 OFHMOEFE, RFEHMS I —F LARWDT, £ 326 0L 5 RaHAHE
TRTLEHEIANHADO L HICEANEXTLE I DT, EFALEROSEHINED T
I, KA T U OEHFRORERD H % MR R RS LETH S,

FMREXRBEREFFICHRIZ2M4T M OFEAM

AT UOFHFNE, ERROBOET IV ELZENEN 2 ETET V% BRI L7z d
ThHMN, A7 M OFFFIL, FEHRELZAEFEMEZEFEH . £ 327 ITRT LI
A7 W OFFHFFNE, FHREZAMERT R TEELET VOV Tf%E Samas &L, 2O
TILETANS TR EZ 1 OFToORWEET L, K+ B EZRWTZETLOEG T Sarass &
L, ZNETIOLEFNGIKA B ZBRWZET VO FFIOWAD 5y

SPDp =SaBraxp) — Saraxn)

0, W AET L2247 UL OFHF SO THD. FERIS, KT AZRWZET VONYT;
ol Speaxpy TH Y, ZNETNVOEHFFNGINT B ZBRWTZET VO HFOWRD 5y

Sy =SA+B+AxB) — S(B+AxB)

N, K+BIZETAHXA T OETMTH 5.

ZAEMOGE BRERIZ, FRREZEEMEZEZL 7 VET VOFTif% Samas & L,
TIVETANLEGR (A+B) ZERWIZET VOGO 5
R =S(A+B+axB) — S(A+B)
2, ZHAEM AxB IZBET 5447 Il OFHFMTHDH. WAEEZEZIUE, Saw [ZHEIEH
AXB Z N Z 72 Saspiaxsy DHIF &L, BIR (XA 71D OFHF S g lZ—FKT 5.
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B3 IR LBTRRIO 2 [KFERT — & OfiT

F 327 1R LTz 4380 OO NTERIE, Excel DEIRSIHTD/RT 2 — 2 OHEEIZBET 54
5y %G LT\ S, Excel DEIBSHICET DEEITEEL, BHRD Y I —EHK
WD > TWDHRENRDH Y, (A+AxB) OBFEITIE, RFBOXI—E%H (b, b) HHIC
HHDOT, ZTOFETIIRETE RV, ZTO7HIZ, AT A ERHEEH AXB O I —E%
AN X TeT A AT X ZRIPCERE L THIG L TN 5.

#3217 ERREZHENEMEFFITH D Z A 7 W ONYTFTRREH D720 D3 8o Hrsk

—— THAATH X —— 1. o (A+B+AxB)
Yy X0 a | b] bz a]b1(11b EEE}_E %@j éj\jé& ﬁj\ﬁﬁtt
A, B, 10 1l 1| 1 ol 1 O EfE 5 145.4286 29.0857  8.9495
13 1l 1l 1 o]l 1 o FR7E 8  26.0000  3.2500
B, 14 1l 1] 0 1] 0 1 &t 13 171.4286
12 1| 11 0o 1| 0 1
15 1] 1 o 1| o 1| 2.0 % (B+AxB)
11 1l 1 o 1] o 1 HHE ¢ ki S92 0
By 22 1 1] -1 -1|-1 -1 (1) 4 1323377 33.0844 7.6171
19 1] 1] -1 1| -1 -1 PRz 9 39.0909  4.3434
A, B, 15 1| -1 1 0] -1 o0 il 13 171.4286
14 1| -1{ 1 0] -1 o0
B, 16 1| -1] o 1] o -1| 3. %HIHE (A+AxB)
18 1| -1 0 1| 0 -1 HHE 25 ) I ik
By, 21 1| -1] -1 -1 1 1 [])a 3 40.2286 13.4095  1.0221
18 1| -1] -1 -1 1 1 FR 7= 10 131.2000 13.1200
A B AxB ot 13 171.4286
3. 55T (A+AxB) | DA, 4. iR (A+B)
FYPAL AT X OV OELEZ TND. HHE 25 ) L rEdk
xo ay abiab, by b, Bl 3 130.2286 43.4095 10.5363
ZHUZ, Excel TOEBOBREIZEL, FRE 10 41.2000  4.1200
HHL TODIERNNADTZO THD. &gl 13 171.4286

F 32T DOIE, £327 THREIN=ENZENOoESITEOET IV (HR) OFJI5F0
(Zdh) ZROHL, ZRo0END, ERERAEHEZVEEICH D X247 1 OFHF
X DO RMMEREN TS,

#3.28 FNR L RAAENZ T D 2 A 7 W OF-FFNS K 2 55 oti#k

K B SG R ZLBISES df A7 F¥FE) FiE plE
A Samam 14543 - Spoam 13234 = SS9, 1 13.09  13.09 403 0.0797
B Samas 14543 - Spuam 4023 = SP5 2 10520 5260 1618 0.0015
AXB  Spnipias 14543 - Sp.p 13023 = 5P, 2 15.20 7.60 234 0.1586
e 8 26.00 3.25
T St 171.43 AEF 13 15949 #

# ZATM OFFMOEFHE S IT—EL2gn
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33. AT, XA, #A 7 DOKEHF

F320TRLTEZ AT T (BK) OFFHF, R38R LIZEA T OGN L FERIC
A7 M OFFH5FE, SASD GLM 7' v ¥ TERLINTZMEO S ThHh D, EOY Gzl
DT ENEERON, THEURAFEMOFELZRDTIGEIL, TRODEMROF %
LARTHIEABIZEENRRZNE L F X, TNOOHEW T ERT Z L BERNEKZ & T
b5, REeDIE, ¥ 3.8 TRLEZEIIZ, EBROHBITH - 72 ROMFRICE LSBT D
HWETHY, DHOTRIOR SN ROMRIL, RMEEERN R LA TE RN E DB

ik L LTH Bz,

SAS @ GLM 7O P ¥(2&d24T 1, 34T 1, 347 1l DFEHF

Excel DEUFGHT 2V A4 71, XA 7 1, XA 7 W OV HEROERSFIEEZR L. 2
DOFERNIE LW EDORGES, #4711, AT, A7 MOFELFMOARZTHY, W
THERGEAICIEAE STV D OnDemand SAS @ GLM e v Py W fEREBET S, =
NHo 3 FEOYHFINE, GLM 72 Y% ® Model A7 — F A DA 3 T [SS1],
SS2) , ISS3) #&&ETHZ L THAEIND. ZTNET, Excel DT & B SR 55 ]
LTRDIEFE %9252 & 2R 5.

SAS DFAT 5L 3.1
Titlel ' TwoWay_7<#i ANOVA. sas  2022-5-22 Y. Takahashi

data dO1 ;
input A$ B$ @ ;
dok=11t04;
input y @; output ;
end ;
datalines ;
A1 BT 10 13 . .
A1 B2 14 12 15 11
A1 B3 22 19 . .
A2 B1 15 14
A2 B2 16 18

A2 B3 21 18

proc glm data=d01 ;
class A B ;
model y = A B AxB / SS1 SS2 SS3;
run ;

#3292 GLM 7 u v U X I X A0BaFRERT. F 3.25 BXOEE 3.27 IR L7 ERK
(A+B+AxB) % & ATZ Excel DEUFIHT TEHEO N0 RIC—EHT 5 Z L3RI
5.
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H3E IR LB ARRIND 2 [KTF-EBRT — & OfEMT

329 GLM 71 >3 % |2 X ARt

ZH H k| EhF| FHFEAH| FE Pr>F
Model 5 145.4286 29.0857 8.95 0.0039
Error 8 26.0000 3.2500

Corrected Total 13 171.4286

SAS @ HTLM H 71 % Excel IZRE Y 1), EXE2EZ TS,

£330 T DI, A7 1 OEHFFMTHY, £ 3.20127~ L7z Excel DREIF3HT D435
WRNSEBLIEZEKR (XA 71) FEHMIC—T 5.

#2330 GIM 7 e U x |2 LD %A 7 1DOFHF

ZR B Typel £5%| FHFH|  FfE|  Pr>F|
A 1 21.4286 21.4286 6.59 0.0332
B 2 108.8000 54.4000 16.74 0.0014
A*B 2 15.2000 7.6000 2.34 0.1586

R33IIRTDOIL, A THNOEFIMTHY, 3 3.26 (27 L7z Excel DEFIAT D435y
WEOTHELEZ TR LIZZA 7 I O —%7T 5.

331 GIM 7 a> oyl kB2 A4 71 OFFGF

ER BiE Type ll EAH FHEAH Fi& Pr>F
A 1 16.1333 16.1333 4.96 0.0565
B 2 108.8000 54.4000 16.74 0.0014
A*B 2 15.2000 7.6000 2.34 0.1586

F 3331/ TDIX, A7 Ul OFEFHFFTHY, £ 3.28 12/~ L7z Excel DEIFHHT D43
SFROEDNRELZHEEAEY L IZH Y XA 7 I O HFFIC—ET 5.

#332 GIM7a s UxiZ kb A7 U O 5

ER B Type ll FAH| FHEAH| Fi@ Pr>F
A 1 13.0909 13.0909 4.03 0.0797
B 2 105.2000 52.6000 16.18 0.0015
A*B 2 15.2000 7.6000 2.34 0.1586

R L2ASRIIDIZ & 2303 B F KR OO R R 423 3.16 IR LT=DTH 573,
GLM a3 ® 3FOY G & xtte Lok R 23R 333 107, KT AIZHOWNWTDORHR, X
AT 1T OEFFIN T 50, MiZ—ET 5 HME RWEZ3TZ ENRTER0.
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33. AT, XATU, #A 7 U DOKEGEF

333 JEHFOEEMEE L GLM 72> Py [T X AEFEDON & %kt

ZE |BéfE Typel | | Typell | | Typell | ¥ moati £3.16

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 ~—%
=t 145.4286 3t 151.6190

(1, —1) AL I —ZH A 7= Excel OEIFRSIHICTIE, GLM 7By YYD LI ICT
RLEBHOFHMaRDD Z LT TERVD, ZAOFMITLY GLM e vy LRED
FERE/RONI L2 L. GLM 7'r oYy OMFRIZT T, BAED Bl R HIZR 00
TS, Excel TOFRGRMTEZEH T2 LICXk0, BHENEOLND Z 2T 5.

X2 kB84 T 1 DEHE

F3WITRLTEE DA T M OFSHFNL, @EKEEALTEET LV (AR OFHFn
5, ROTEWEF&H D WIEZAMERIZONTERWESGE O FMOES PR B Z &
L7, 72720, SAS @ GLM 'a vy T, EHMDES TR, ROTEWVETH
HUVNIRAERICET 25 b2 AW TR 2 EEEE L CW5. ZoJikE, —#EET
MMCBITDEFMOFHEGELE LTHMBNWE DT, Excel OITHIEE W CHEAEGIE
TR,

1) Xtz K 2ERF AWZEET 2 %4 7 1 O Fn
AL & M DEDONT FVL, | EEK 334IRT. EHTMOGREODIC L =1, , LESHE
E

# 334 AT A DKEHDEDNZ L
l() 11 12 13 14 15

X0 a b[ b2 albl dlbz
[N 1 1 0 0 0 0
Ian 1 -1 0 0 0 0
Ly FElan 0 2 0 0 0 0

# 3.17 b, ZALEFALOHFEMIL, 6=[160 -10 -3.0 -10 -05 -10]" 2D T,
LO=2x(-1.0)==2 THY, L(X"X)'L =(-2)x0.07638889x(-2) &Lz AN T —|272 5
DT, QM) ITRT LT SP=13.0009 L720, XA T M OFHFFZ—FT 5.

SS(L,0)=(L,0) L, (X"X)"L,1"(L,0)
=[2x(=1.00)]x[2x0.07638889 x 2] '[2 x (~1.00)]
=(-2)*/(4x0.07638889)
=13.0909

(2.48)
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H3E IR LBRRIND 2 K TF-EEBRT — % OfEMT

7 3.35 %I X AT RO BN ERLTH & RT A —Z OHEEE

x'x) x'x)! 0"
141210 210 2 0.0764] -0.0069( 0.0069 -0.0139| 0.0069 -0.0139 16.00
o 211410 210 2 -0.0069| 0.0764| 0.0069 -0.0139| 0.0069 -0.0139 -1.00
% 0|08 4]0 O 0.0069( 0.0069| 0.1597 -0.0694]|-0.0069 0.0139 -3.00
0 21214 1000 2 -0.0139]-0.0139(-0.0694 0.1389( 0.0139 -0.0278 -1.00
0~ OO0 O0Of8 4 0.0069| 0.0069{-0.0069 0.0139( 0.1597 -0.0694 -0.50
0"s| 2 0 214 10 -0.0139] -0.0139] 0.0139 -0.0278|-0.0694 0.1389 -1.00

xo a1 by by aibab; Xo ai b, b, aib, aib;

2) XtHZ K AERF BIZET 5% A 7 1L O 5T
F 336 IR T OICHF BIZHOWTIE, Bik#EE By/k#fEL D7, By/kiEL By/k#EL D7
(lBl-BZ ’lBl-BS) EHbET LB R Y

% 3.36 [K1 B OKHERDOEZDT N v

l() ll 12 13 14 15
X0 a bl bz a1b1 albz

In 1 0 1 0 0 0

Im 1 0 0 1 0 0

Iy 1 0 -1 -1 0 0

L 7= Ipims 0 0 2 0 0
BOCE lpm 0 0 -1 0 0

FHRRERIE, MATFICRd & 90T 2x2 OfTFIEHRICRAE L, V& LT S8y =105.2000 %
5.

Ly 0
Lyo= | 2 1 ||-3.00]=] -7.00
-1 2 [[-1.00 1.00
Ly x'x)! Ly
(LaX'X)'La)'= 2 1 0.1597 -0.0694 2 "
-1 2] ] -0.0694  0.1389 -1 2

=[ 0.5000 -0.2500 |
-0.2500  0.9931

(Lpd) (LuX'X)'LgY! (Lp0)
(L) (Lo X" X)'LY(Le0)=| -7.00|"| 0.5000 -0.2500|"| -7.00
1.00 -0.2500 _ 0.9931 1.00

[ 105.2000]

3) %tHlc L AR EEA AxBICET % % A4 7 1T O
R 337 HAEH AXBIZOWTABIBLWABIZOWTAB EDEDRY MLEIR
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33. AT, XA, #A 7 DOKEHF

. /T B EREBRIC, FHERIRIT, BLUTIORT X DI 2X2 OITFIEHRICIREAE LM E L
T, SO, =152000 #135.

#1337 ZTHAEHA AXB OKER OFEDRY R L

Lo [y P /5 Ly /s
X0 a b[ b2 albl albz
I a1 1 0 0 0 1 0
L axm 1 0 0 0 0 1
[INES 1 0 0 0 -1 -1
Loa 7% Iapim 0 0 0 0 2 1
7= lagm 0 0 0 0 -1 2
LAXB 0

Lago=] 2 1 [[-050[=] -2.00

12 |[-1.00 -1.50
Lyg x'xy! Los

(L e X X)L s’ Y'= 2 1 0.1597 -0.0694 2 |-
-1 2| | -0.0694 0.1389 -1 2

0.5000 -0.2500 [
-0.2500 _ 0.9931

(L AXBe) (L A R(XTX)_IL A RT)_I (L AXBa)

(L ot (LA X" X)L o YL an@)=]  -2.00 7| 0.5000 -0.2500 || -2.00
-1.50 -0.2500  0.9931 -1.50
=l 15.2000

I EORERAZFRK 33812, A7 I OFHFfnE LTEEHOTRT. ZomHIE, #3321
RL7ZSASDO GLM 7> ¥ 2 LB XA 7 1 OFHFFI—8+ 5.

%338 XtHLOEFBEIC L B A4 7 U O

% df df #4771
A 1 SA=(L A0 (LA X)L A") (L A07) S 1 13.0909
B 2 Sp=(Ls0") (Le(X X)Ly ) (Ls0") Sw” 2 1052000

AxB 2 S (L gt (L as(X X)L pvg' ) (L a0 S | 2 15.2000
e 13 Sq 1714286 - Sppeap 1454286 = 5.7 8 26.0000

BIEHFNOEEL, S1=171.428612—% L7y 13 159.4909

AT M OFEAHMOFELNS

Wty 7 N THA T M OFFFOFHIE, LLED X 512 Excel DITFIFHRIZE > TRDH
N5, 72721, Excel DITHIBEKZHE > TZ DX 5 R FEHFfMoOFHEEZRKDTH, IS
DT RITRY 6. KRS, RAEEHOFIEICEERRIGEI, %S9 2B EHEZET
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3 IR UKD 2 KT EBRT — Z OIRHT

WINBANLTZGEIT, BT 2 ERROVTMNENT 2 D0H70 6T, MOERDFEHFE
DI TEET D,

ZHEh, SR, ERE (FF) SISk LU THREIZHEIBNIZE LD, RO
BRICER L TIE, AKEMDZED S%EFXME R ENEETHY, SEBOTERLETOMEDZE
ZIIA+0THD. EHLTHZ AT U OVFHTHMNKLEL T 58561%, HBE TlIZHE
HENTND SASOGLM 7 v Uy &5 Z L 2HRT 5. RIZOWTIE, #A4 7 TTOF
T 12O DTTIEDN Web ETHRT 503, fROZEMEIIRHGETH S,

K72 DU, Exeel DEYFSIHFICIRS FREIF/ ST A —& L 8T 2 —2 OIS HITH] 2(0)
FE Z(B) O EET KO KER OEDOHE & 95UIEHRXDOHT T 5. BHM7
FERFHIE & 2T E KL< SEHF ORI K B 0BT OVERR FIEIE, AR AEVIZHE
RLTWAEHRIZB->TL@EA T RN &0, MO TREN R FIETHY, FBEMEIZK
FA5ZEEAR LTI L7200,

WITKELRBKEDED 95%EFE X
GLM 7 a3y V% T, 70277 A321C5 7T & 912 model A7 — h 22 MIF| & X
Ismeans 27— bk X N XD KD/ 2 L OHEE D I72 5, estimete A7 — kA |k
(2 &0 HATKAE L RBEKEDEDOHEE BT,
SAS DTFOS 5L 32
proc glm data=d01 ;

class A B ;

model y = A B A*B ;

estimate “A1 B1” intercept 1 A10 B 100 AB 100000 ;
estimate “A1 B3” intercept 1 A10 B 001 AB 001000 ;
estimate “A1B3 — A1B1” intercept 0 AOO B-101 A*B-101000 ;
run ;

#3397 T L DI, BUAT/KYE L R /KEOHEEM EFEHERZENH S, ZLH 0|
S AfEREREZE S H D END . 95%EBEX MO 11X\ dD T, Excel >— h ETEMLT
W5, ZORERIL, £324 0FIEM LY =9.00, (4.84, 13.16) IZ—FH L TW\5.

# 3.39 HIfT/KYE L /K EOHEE I L OZED 95%(F HE X [H

95%15 #H X [#]
NS A—4 HEE EgEmE tiE Pr>|t|  195% ©U95%
A1 B1 1150  1.2748 9.02 <.0001 856 14.44
A1 B3 20.50, 1.2748/  16.08] <.0001 1756 23.44
A1B3 - A1B1 9.00 1.8028 499  0.0011 484  13.16

to0s(14-6)=  2.3060
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