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D53 215 L CORD IR AN S, o (6T 2 BEDS, FHREAXITRAE LIz L 7220,
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Yijk y_ y—ry_ ¥a Va—V_| ¥e ¥u ¥Y_| Yas Fan  FanPun| ¥ Fn
A, B; 10 1557 -557| 14.50 1.07 | 13.00 257 1150 1193 -0.43| -1.50
13 15,57 -2.57| 14.50 1.07| 13.00 257 1150 1193 -0.43 1.50
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12 1557  -3.57| 14.50 1.07| 14.33 124 13.00 1326 -0.26| -1.00
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VT X DR

EZR@ BHE| FA8 FHFEA FiE| Pr>F
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IV K BRI T Corrected Total 13|171.4286
o R2 5 ZE){Z ¥ Root MSE| Y MOF1
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2 N ~ S N —
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Fis,, BEY, #FHS X, AT N 11 E IR LTz Excel IZ L BFHEERIC—8T 5.
LinL, S, ZBRWT, S, &S, DFHFNC—ET 5 FHMMBRNEE 0. FEVEFo
EFRA L DFRIL, R RKE Y 7 PORER LRGN L —E L.

254 R12 fiEEE SASD GLM 7’1 o T 2 L AN EAHFE & 4D HF

Titlel ' TwoWay_unB_ANOVA. sas 2022-5- | =& BEE ¥4 FHFES  FfE Pr>F
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input A$ B$ @@ ; R2 5 | ZEE1% % |Root MSE| Y DFEY
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input Y @@; output ;
end ; EE BEHE  Typel FHEAH F & Pr>F
datalines ; A 1 21.4286 21.4286 6.59  0.0332
MBI 10 13 . . B 2 108.8000 54.4000  16.74  0.0014
A B2 14 12 15 11 A*B 2 152000  7.6000 2.34  0.1586
A1 B3 22 19 . .
A2 Bl 15 14 . . EZE BEE| Typell FHTEH F & Pr>F
A2 B2 16 18 . . A 1 16.1333 16.1333 496 0.0565
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class A B : A 1 13.0909  13.0909 403 0.0797
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T4 74N THAEND IZROBEDEH] 1E, GLM 7'r 2% d Type Il DF-J5
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Type Il D FEHRIOAFHE, SO, =133.4909 & 72 0 ST EDET VO F-I5 1 145.4268
=B Lv. Type | OFHFIOEFE, SU . =145.4268 & S5 BAHTFE OE T L OFFH RIS
—3T%. Excel THH LIZRATHMEAGT 5L S =151.6190 £ 72V, ZH L TICH
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GLM 7Ymr Vv, 50, IMP ® [E£FLOHTIEDH | IZXDFHME, EokosL
TRDODENTNDDTHA S0 Excel DN ZED T IMP [E7 VD HTILD | OFFFEITE
EEBITAHZ LIk, MREETS.

RAHEIZX 9 HInH 7RG

WIEE—, A1, hnge LFEEE (1988), DHTAR amEEHME 5 2R 1 TRIED
HOHGE] ICOWNWTIRRHTWA, 17 % EERGEHE, 7.1.3.3 ZKEKEHE, (1) KED
WS, KIAEO® 5354 p735-51 & 55 12 8 BB, 12.9 /0o o %, 12.9.8 K
BWHEDOH 5856 OMEE : p914-5] %475, Ebb b, 2 EEOLAIZ OV TERLN
TWa., BT 2500, BV IELAH > TWDLEREET, (OO bR CRAMEDE LT
aaly EFTng. ek, U EMEEHRL 3 Ea—F] 121, 1980 FRUTE T
HEEHODOara—2OFME L, Basic SiEICLD L ERHO#NT 7 a7 T L
DRI TWHRFRTH H o7z,

51 H
%12 8 B RKAMEDOA 5556 DAL
BELOHLERODY DT OHFEIE, T —FHICKAERH - TH, Muk LI
MBI D BT EFTZIE IV, LR T2 2 TiE, BE Lo oot E o
HBEHZESTHBILE D, £, XPEL LEOHEIZOVWTEZS.
SRl
DEEKPENR Z DL EHDHEAICONTE 2D, ZORE, #HEIXT - LM
250, b LRAMEDOE N DN SIS ED L ) RKEIEEZ WS Z LN TE 5.
KMMEDS X, Y D504, £3 Y ICELRE (BEOVHEZRE) 254, K
(12296) IC& D XDfEiERDDH. DFZZD XOEEHWT, A (12.29) 2LV Y
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DEEZHET S, ZOFNEE X, YRNET D ETHERY T, =28 Eo Xkl
ERH LA BREICITY 2N TEX 5.
H) X (12.296) 1%, TR (7.82) LRILARDOTEHIKTS.

7R EREHEE - KB & 555

Z OFEETIIK T A, B ODBEKEOHMAETITONWTERELTHZ LNEREND.
SFY, AB, (i=12...,8, j=12,...,b) DabHDOHAEEIZONTDOT —F PNNEL
IND. LA, EBROBBIZBEW TN LNOBB T —FlZIXEFEDERT,
BIEEFEROBHRCE ST LESTRE— ZDOHIHL—DDT —ZBELNRD >
e Llieh, WOFIMEIZE > TEDORMEZM > T, DB EITI Z LN TED.
T2 x DR LTSI,

(i) DR %= x OHEEEELTSH.

&:ﬂiﬂzi! (7.82)
(a-1)(b-1)
7L, T I 7o (b-)EOT—% OFn
TEsITO (@a-) HOT —% OFn
T/ X (ab-) fE DT —% DFn
ERLTND.
(ii) & S IIKRPUED 723 T2 L RRRIC 3BT 24T 5. 72721, #RAEO B HEIEX
BHED 72N GENBLIZTF LB, %D
v, =(a-1)(b-1)-1
L92.
(iii) AELRIS, D, WHEZZLGIWTHIET 5.
Mi-@-DXT (7 g3
a(a-1)

510 #Y

ZOEIRTNEDR, FORIZHMA EFEVKPINTWVWDEORBIRTHY, T A 175
X ZHWTEBRIEET MC L D58V TELNL TV AARGEOEE 2 W24 2 &
MDTERVONRBIRTHH.
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4. THAUATH XD D

aA—T4TDT—TIL

IMP ® TEFLDHT
X oF 7 a T
(a—F 4 7 DOT—7
NERAE] T HBEN D
L. BWRMRE -2 50
HRWEFETH DM, X
O FHEATAITHEH S e
a— FbEhifEes, YO
BEH LT —FT—7
MMBRIFT 5. O
EERNHLHDOT, AT7A
K 15 2R3 LT A

274 K 14

A—T42 T DT—TIVERE

~ &y
EBLR-H >
e " FREOREREOHF
EROZIU-=) v - I
. FHOERBRRDTES
FILoBEEtE ,  EROEFEREOHER
[ sogz v La-Fado5-InEeE |
* ?.U:,r‘s/ (HE) XOstEfTA ERsNEI-FMeank

T8 + R Y

20224114186 WHk{THE

B, YOEEFHLWT-9T7-TIICREF
92,

ATH) GHEATH]) X O LS s.

AT74 K15
LW ST AT
THA175] X DH 7

d - \= A[A1]* A[A1]*

= A B v = 5 |A[A1] B[B1] B[B2] | B[B1] B[B2] y

o 1 Al B1 10 1 1 1 1 0 1 0 10
o 2 Al B1 13 2 1 1 1 0 1 0 13
o 3 Al B2 14 3 1 1 0 1 0 1 14
o 4 Al B2 12 9 al 1 1 0 1 0 1 12
o 5 Al B2 15 5 1 1 0 1 0 1 15
o 6 Al B2 11 6 1 1 0 1 0 1 11
o 7 Al B3 22 7 1 1 -1 -1 -1 -1 22
o 8 Al B3 19 8 1 1 -1 -1 -1 -1 19
-+ 9 A2 B1 15 9 1 -1 1 0 -1 0 15
+ 10 A2 B1 14 10 1 -1 1 0 -1 0 14
+ 11 A2 B2 16 11 1 -1 0 1 0 -1 16
+ 12 A2 B2 18 12 1 -1 0 1 0 -1 18
+ BA B3 21 13| 1 -1 -1 - 1 1 21
+ 1A B3 18 14l 1] -1 -1 -1 1 1| 18
2022411188 BR{THE 15
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REERIEIFAI—ZEHDTE

254 R 7 B3FEDOXI—FH T, IMP ® [EFF10HTIED] 1%, 1, -1) kAL
S—EEBMEDONTNWDZEERBLIZOTHDLN, IMP OD~v==2 T MI&bo bk LA
MENTIEHW RV, ZUE, EOXS Ry I—BHEIMEDNLTWD ), 2—FREHEL72<
EBINTNAL—RATZD L) RAIBETRBENTWATHTHD. LA ->T, IMP @
(BT VO TIED) ZEIBRIC, TYA ATHIX BLOY I —BH5ICBIT 2 Aaki L0 2
SN, IMP O —HF R H1E, VI LAARRINO 2 SThET — X O3 TE 720,
70 E ORI LN 24T > TV DIZIEW R, 72771, ORISR A2 F & O7-BIg,
AT A K13 ITR LI=ET VD J5F 1454286 & (Sa + Sg + Saxe) DI FIDAE 133.4909
MEDIRNZ EEMEAFF O S Lt

AT7A4 R161Z, IMP O CTAMIN AR ABLOEF-BICxT 5 (1, -1) *fHAA
LB E R ENER DT DT DB L 725 & %ﬁ%@%ﬁiﬁéhfwé.x?4

RIS IR LIZIMP O [a—F 4 7 OT—7 0] o0 I L OEEZ RO IZ35E 10 Y
THZLENENIDOOLNDTHA .
A 74 K16
>
XHEAIIT—ZEHDTE
T4 FHALATI X (Z—T 42T DT —T V)
A[A1] A[A1]
A B |y ) K [A[A1]|B[B1] B[B2]|*B[B1] *B[B2]| Y
A | B 1 1 1 0 1 0
A | B, m)| 1 1 0 1 0 1
A | B 1 1 1 -1 1 -1
A, | B 1 -1 1 0 -1 0
A | B 1 1 0 1 0 -1
A, | B; 1l -1 1 -1 1 1
¢ IMPTIZE, THaY (BHED) 1751 X ZHNT
R MEITIEOTULNDS.
20224F11 1180 MIRATRE 1 6
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THAUITH XERW =280
[FHA ATH] X & T 080y
Bri &0, Mo 720595 h.
SASOGLM 7Y% HIMPD [
TNAOBTIEID] b, [FHA AT5
X Z W2 o] 247> T d
2, — PR TICELD LD
IRTRMPIRENTND.
IR E V2R, TEHF o5y
fig) "ty bTELLTEY, [T%
A UATH X] ZD DB~ A F—7¢
FAETH Y, HOHT & ITRE D0
RN ZORERE LT, TR

AT7A4 K 17

THAU175 X AW

* FAIX30EFE LLERTICE 8, UL TIERFTIR

®SAS Institute ( 2013 ) , SAS/STAT13.1
User’s Guide, The GLM Procedure,
®https://support.sas.com/documentation/onlin

edoc/stat/131/gIlm.pdf

®little R.C., Stroup W.W. and Freund R,j.
(2002), SAS for Linear Models, 4th ed.,
SAS Institute.

orL—/\-ZA=RE, FtE—R(1968), It
EiFES T, FALHR. REMLR, F4HRNIEH

20224F11F18A WEMR{TEE 17

RUNARND 2 TEE ] 1, DS T 720 & ORGED ST

OFERETHHY, £, TRETBLHT LS it bEETE 2w,

EREEA~ DY A

2L o THEND LWRETH
v, BOLERIEENCIY T Z L1
L7=. JMP %3 v k 2020 C, #/h 2
RSB O E TR T a7 7 A VTR
<, ~REEHZZBE LI5S
FraeMnT—) LEL#EHEL L.
%< @ IMP —HnR, \Wob HIZT
D E RN KNEE e T/ 2 3
%)) 2oV T IMP D —H|2 L 5T
gir/e TPl7 a7 740 #I15H
L Cigan & ik ATz
L<IiE @t (2020), M
JVTHRES | BRRE Lz .

274 K 18

EREB~DOIMYIEH

+JMP 3wk 2020
/R EHDREFTATOT7AILTHEL
—XREEAEERLE-RSBSTEANT—
oFLLIT, fi-EiE LI — FoH 13FE J/N2FETH
DHEFATOT7LILTREL
https://www.yukms.com/biostat/takahasi2/rec/009-13.htm
¢ JMP H-2whk 2021

o RANEMNBDHIERXREDRBMICHITIBBETILOER
—BTKELREFKEDE DN IEHEREDHEEEMIZLT

https://www.yukms.com/biostat/takahasi2/rec/010.htm

2022411 F18E WARtTEE 18

X 51T, Excel #ff~ T, IMP LRIEEfEAT N CEDHZ EbonLT-. &F
EfEE I — FoE 13 K/ 2 /WO E TR0 7 7 A

IJMP %3 w k 2021 TiE, BT E - TEENRH D THAZER] 20 BFe. BELRREZ AW

ToEBRT — 2 OfITIX, FiETOESG OO RIMMER TE LD TH LN, RFERI L
CRPMEN AT D L, T AREL 2o CLEH. ZOTOICKBEZ [T SNOIFIET T
el THEVSTEENRFTIER, FIELONIELIWET TS, IMP O TE£7L0H
TED) X, 20X 28T [RAME) & LEEEETOMITRAITALZ a2,
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Excel Zfi~>T, IMP ® [T LDOHTIID ] LRBROENTNTEHZ L aRLTZ. FELL<
X, miiE (2022), T#e - @G X0 — 5 10 B BT 2 K2 KRBENR B 5 HAZ R OFENT
— kDWW T I/ 2 ) L BN EHEIX I OIEH —1 2B S0,

VR AYNGE 2 3 L 274 K 19
JMP# 3 » | 2022 THLY |-

1o T E LA 2 W= AFIEZE &R

Rl 1, gt o | ¢ BIEFEEUCRRNGE RS T ARM

o F1E EWAHEFEECEEORBHHTORERR

A F oI Hs
R BIR -2 & T PRSR Y 72 el o F2&F FHIOIFANEEZALIITRET—20 -1
JFHT AP D 3 T A HERL o HEIE RYRLAFHILD2TEE

. 031 BURLENELMES
Z 2H DT
RS LHARNTZLOTH 032 BYRLEMNELLLGVAEMENERTZES
5. 033. BYURLEHMTFRILDZE > SEOHFRZOEM
e - < 3.4 BA4F, 847N, 247 OFEFHM
A4 WL, IMP Y S b o FAE BMETIICEDIRAENHIEZEDEH
2021 THY FIF7-T—~Th ° LT B S IMPHIwh 2021

%73, Excel ZFEMAKIZL, IMP
1X, Excel DfRZMEES 572
DIZHNWTWS. 727200, IMPH Iy FTIE, 8 HAAIMPAEERIZL, BEZEDHD
(2 Excel IZ X Dt iz R L T\ 5.

20224F11F 180 MRITRE 19

Excel M1T5|EA% D EF ATA K20

[FH A AT X 2 W2 5H

W) EEENCAT 5 1 b 0 KR THA T ZE RN =580

MOERGE EDLSIZLTIT- 12 o[ THA475 X ZAW=5 8BS 1%E Y]
5 EVDTES S . AT % [SAT5F=HDERMBOE/NLE.
NN R + BEIRSH ORITEEL, FHAMDSAEIZ

eE, FHAATH X 2T OFFIEMI L BHE A EEBAT HLE
Excel OFFFIRIEIC L 5 2150 H ik % BHd.

S IMPOIETFILDHTILSH 1ZAWT-E[EF
SHNEZOYR— R ELS.

20224117180 BIRTHE 20

BERITHENLEE LY. FEHO
HAR— MRIZIE, IMP © TE£7 L
DOHTIED ] & T HEUGF AT
DI T 5.

(YA ATHN AW ZRUROHT ) X, T CICHL7ZERE (2021) |, TRAEICE DR
TV YRS O AFETERY EIFTWA. £72, Web ThHEKE (2020), T - &G
I F—FomE FA4E TVA AT EHNZERSITAM] L LTABLTHWSOT, &
ZIZLTHHWzu.
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HREFIZHITLHFRECRERE

ATA R 2LITRTDIE, IMP O [£FAOHTITD ] 2> CHENFSH 21T, [P
Nyl BRO IFHMEOERERE Yy %2 [FIORME] IZED IMP 7 7 A /MZEHEH L72iR
Thb. IMPOENLTVWDHDIE, TTHHEOERERZY) OS2I, FHEXDEDIAEITY
T, TOHREREFTTHZENTED. DD, YZOINTHDAEN TS [FHE
X ZERLFREEDHZLICEY IMPOWNE COHREGIERMD ZLENTE 5.

THEOREHEREE SE 1E, EUREMRD 5% EHEXMOFHEDOIZDIZHWGN LD TH L8,
FE A ETRTOMFOEFEE TRINTVDLERERRLITERS>TWD. IMP O TETL10H
TE®H | T, TYA ATF X OFEMITH] (XTX) OF75) (XTX) ok 2% 2kl &
LEEAPHOWBEN TS, 2O Z &1, Bl Excel THEAELLE (XTX)T &—&ETHZ &1
LN D NS, BIFSHT O Z BRI LEZETIE, 20 2 ®KBEXROHEXINVREN
TWDHA, FHREFHZ T OIIRETSH 5.

274 K21

AARICE TSP AEDIRERE

¢ IMPTIE, EIROFRNE vy DIEERE,
OSUIEFH B EITHIFTE TROHTLNS.

FRHED

. e . y Fmky vy %;EIHE y/\a)*gﬁﬁl,%§0)§‘l'ﬁit

Ime

1 1 18 4 4.15 0.82

2 1 21 ]

3 1 24 1 Vs ErEEE | Matrix ({ 1, x ) 2.3704545455
4 1 24 1¢ { A}}) .

5 1 18 p )
6 1 27 11 12.13 u.Ys o
7l 1 2| ¢ st os| | 56000 -0.2500

ot 2 s et 0] 0.2500  0.0114

9 1 26 11 11.25 0.82

10 1 20 8 593 059 (XTX)_1

Excell:&%ﬁ?‘l?‘l‘i?ﬁ%

20224F11A 188 EiR{THE
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FRE y DIE#EIRE SE 27 A K 22
2T A4 K227 T X9

(&, HEUE TS0 TRE y\0)$5§“ﬁ§0)*§$;}%§SE
BOBBEFLLLTSTO | gy e RETPAE » OEERE

BHCE TRy OER-| - SE, RETAN S, EAVERELST
7 SE OFFIL, (WAFH LS.

S ZHWTWS., Zo=R;
I, HENFSATIZE L LT

*JMP Tl, THFAU1TH X ZRAL-2RH

RCHY, 2 BHELLO~D X TOFEMTHhTNS.
DS WA,
IJMP TOIFEHERFE SE DR
%iﬁﬂi, ?jiﬁu %‘I‘%f)ié\ih 20224F11F 180 MiETHE 22

TWbHZEbdY, BEN
EmTEL bR L, 72720, 2 B EOSETHEAERFOQ x) X7 b
JAZHEBET 27200 C, SHERXZOLOICEDL 0 T ANICEZ 28N LD TH 5.
BEAROH TUEONEND T, 2RAHDHWE 3R % HTITD T 95%EHEXMH /R L.
ZDOEET, EYERRE SE OFERIIE DR D075 9. 2 RAO TR § OIEYERRE SE
OFEAL, 4RKUTAe D, WEEF S AV TRT Z LITHENTT O H 5.

FA1E § D 95% 1558 X [ A7 A4 K 23
JMP ®» 5L

OHTIEH] T m—

’ 0/ d=
TR § 0 95%15 5% IE M
B & THoB o FHAHE y» OSE BROLNANIX, 95%1E
171 CIMP 7 7 A ERMOSEE, RCHER
rememt, W 9S%CL =3 1y () SE]
HEER7E SE DA j
& IEJ *3% L: r§+% (-11.8 +048863636364 .x ) J /
KJ ‘GTBE@%/E[\ 2.3060041352 / /

EFRRSEDLI L i o
e

hnicky, 7
HE DO FHRE R, t
EDFH R F bR
SNTEY, 1THEHEZ - BB 8T O 58 1% I L.

20224F11A18E H#R{THE 23
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IMP [2&5 2 READH TILSHE I5EFERRB DR T

2 W% B TULDTZBRD 95WIEFEXENZOWT, IMP @ [ —ZEBOBMR] 2 HWTHIRL,
ZORAXLADETORT. T—21F, AFA F2LITRLEZ IMP 7 7 A v 2w, 2T
DHTIED] Mo [2JR ZINL, BAKO FTOT VLT A =a—nE [EIFOEFEKX
W, [FPREORT, DEYOEERBOF RN 22RI1RT 5. LIFICHERE2RT.

2 KA D 95WIEHIX [H DFE R TNET A= a—
’ HULHH
EROEBEXE
BB BEHEXA
ROE »
RiE »
BOwE »
Lifi-k
EBEDRT
AF1-TFYMLEEDRTE
[EH0iEEEROHES |
BIOEERAOFES
BE=J0vk
o KEDEE »
EROEERMENEE3
BROEICHYT BEERENEES
HTUIHOHEIGR

14

12

10

16 18 20 22 24 26 28 30

= = = ZIARDHTED REK=2

2 IR D THME & 95%[EHEX ] D HE A D FR

q =

' Ty yD Ty

= 171) =y X y FiAfE Yy THRIS5% LEill9o5%
o 1 1 18 4 323 1.00 5.47
o 2 1 21 7 7.45 5.99 8.91

7 95%({ 3 FH X [H]
DT IROFE

- 2.3646242516

5.696 -0.259 0.012 2
_ Vec Quadratic -0.259 0.012 -0.001 0 [1 ] Il x || Matrix (x 22 )
° 0.012 -0.001 0.002 A

X" x)*

5.6956  -0.2593 0.0124
-0.2593 0.0123  -0.0012
18 0.0124  -0.0012 0.0016

2 kA oFHE (

2
0.9542155957 X -0.090469279 X 22
+ o 4+ of -

[ "

10

O 0 0o o




Excel [Z&B 2 XA D 95%1E 8 X [ D H#E € D EE

# 3 2D BWIEHKH DFIE &

FWAATH X

i)ay X (x-22)° y yA Var(y") SE L 95% U 95%
1 16 36 -0.4861  4.2253  2.0555 -5.3466  4.3745
1 18 16 4 32318  0.8920 09445 09984  5.4651
1 18 16 2 32318  0.8920 09445 09984  5.4651
1 20 4 8 62258  0.3234 05687  4.8810  7.5706
1 21 1 7 74514 03800  0.6164 59938  8.9091
1 21 1 9 74514 03800  0.6164 59938  8.9091
1 21 1 5 74514 03800  0.6164 59938  8.9091
1 24 4 10 10.0427 04156  0.6447 85183 11.5670
1 24 4 10 10.0427 04156  0.6447 85183 11.5670
1 26 16 11 10.8655  0.6156  0.7846  9.0102  12.7207
1 27 25 11 11.0055  1.2580  1.1216  8.3533  13.6576
1 28 36 10.9645  2.6588  1.6306  7.1088  14.8202
1 30 64 10.3398  9.3863  3.0637  3.0953  17.5843

TV R LTI tos(10-3)=  2.3646
F 4 Excel DEIFHHTIZ L D/8T A =X OHEE
SYBYHT S s
B AW m ok XX
Bl 2 742117 37.1058 187021 | 26956 -02593  0.0124
5%%{5: 7 13.8883 1.9840 :D_,\Z -0.2593 0.0123 -0.0012
s 9 881000 0.0124 -0.0012 0.0016
(R% kEdERsE t P-fit Z(EN=(X"X)"e"
Yjf -124966 33616 -3.7175  0.0075  [11.3003 -0.5145 0.0246
X 09542 01560  6.1155  0.0005 -0.5145 0.0243 -0.0024

(x-22) -0.0905 0.0566  -1.5994 0.1538

0.0246 -0.0024 0.0032

14 ’

12 -7

» § = —12.4966 + 0.9542 — 0.0905 - (X — 22)°

10

5.6956 —0.2593
CSE(= | x (x-22)°]-0.2593

0.0124 1

0.0123 -0.0012 X

=~ "\ 0.0124 -0.0012  0.0016 || (x—22)?
6 N
\
A r \\ (XTX)—l
\ 5.6956  -0.2593  0.0124
2 -0.2593  0.0123  -0.0012
0.0124  -0.0012  0.0016

16 18 20 22 24 26 28 30

2 RHEHFRIZ %9 % 95%(EHEX o EiE X

19
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5. #BYBLAFHILD 2 TEE

BHEHZESTSI—EHIC
0 W LSRRI D 2 TTRET — X D
FEATICER L, R OGE R L O
RN D Gy R KB FEMT IS 72 AT 2 7
W BB D K> T EARMITR LT
T, ZORI RN EIRT DT
ZiE, T AT E O T R
BT NEBEHAT D LW, 17515
BafEo bRt EnTNDONn
BIRTHY, ZoZ &y, ERFEas
HBDI=EoNTTHD.

IMP ONERTIE, BEREHKE ¥

fif ReD NS I =R RIHEICH T Z 20D
RIR DOITIZ 22 DR HERSE SE ORI, HEYR

IC X DEEMThATVS.

THAATHIZET S AME
T WA ATHN A T B 2 A i B

TAELET, RL—X, 2IRE
ArBEE—FR (1968), [ISHERDHT) L
MR T 5720, SEHF O SR X

FRAT FIEN D T A ‘/TTZ?'J%:ﬁHI/\f:ﬁﬁF
MHE~OBELE L TVWDHAETH
L. 7k, JREIL, % 3 i (1998) &
7o TND.

2o DERMBEYGEGHT] TOTHA
1752 e mlm ot OB AN EZ S5

2, Excel D1751B %% W CEfE (2020,

HZ 72 [

AT7A K 24

BYELBAFRIVD2TEE

* IMPORETIE, EMERICAI—THE
AW (B)aRamo@inzELReL, &
ROHAIFAS—THARIEICHTIEL
FOITHMEShTINS.

*» ZEEDBNEHERBOHEDOTICHSIE
#RE SE OFTHEIIZ, ERBSOMERCEK
Slz2x# = (VecQuadratic BA%Y) I2&5D
HENTHHTLVS.

20224117186 W7 24

— Bz

B (E) BRI OMr 2R L L,

moONTERIL L DI

274 K 25

THAUTHICEYTHAME

oFL—/\-R=RFE, hFE—ER(1968), i
MAERES#T, FALHAR.
o L HMD A RICK DB A ELST A 1T5
RV AE~NDIEELEZLTLSEE.
offi-BREST— BIE<FLESTHAY
1THZRAL=EES T ARM.
o Excel DTHIBAMZEALTT HEIZHZER.

® https://www.yukms.com/biostat/takahasi2/rec/009-04.htm

2022411 A18E WR{THE 25

Mot - EfEE ST — HOml, H4TE FHA AT
ISR ZABL TWADOTEEIZLTEH LU,

20

IR SN TS, AFED 95%(EH X D
2 A (VecQuadratic [%%)




@BYELATRILD 2 TE B2+ HFHH 254 K 26

AZ7 A4 K 26 IZ
IMP ® TEF LD
—
THD I Lk 55 :ET)LG)E—CU:&)@%%
IR ERT. ZO —
B o BETIL y=A B A*B  TJILETI
EIFFNE, AT A KR
BT
13 T L7 &9
2, SAS ® GLM 7 o | e
= :‘/:‘})V «G‘ mjj é h SIR(ETERD) 171.4286 P(PoosF
HEA7 WM OFT5 PROBE
me—%45. 7272 - = 2 e st ki
L. #2471 OF - N I B o
Freix, Eoko o
73? %) @720)73) %:*L’ 2022411 A 180 WiR{THE 9 ,r 7 3 a)qzjj_*n 26
)) i (—

DOENTWND.
Excel Z M\ 7o ff 2= oG E Tix, 2K OF IS, =171.4286 , 7% 7= V- 5 i
S, =26.0000, ZILHDHENLRD LNTETIVEEDFEHS,, ,, =145.4286 73— 5 23,
Sas Sgs SaplINF—ETHLZ LZRLI.

NRDIREDTFTH Sa AT7A K 27
[Zh R ORRE )
THA SN ST

S, =13.0909 %%wﬁiwzlzji*ﬂ SA

X, A7 4 K 27

75

ET RS, 7 - p—

l/ :E‘ — I/ + A*B 15.2000 .

/ 7 /v AtB JILETIL AZBRW-ETIL
* O) NP

+A*B SE 5 R A+ B + A*B B + A*B

145.4286 725>, = - —r A

% A %I‘//%I/ \7L::‘E_;§:“ me 8 26.0000 e 9 39.0909

JL B+A*B DEJ5 B 1

fn132.3377 &7 L SAT SEFL (A+B+A'B) - O EF UL (B+A'B)

BV 7= 13.0909 |2 = 145.4286 — 132.3377 = 13.0909

4&?5 . 20224F11F 1880 MiB{TiE 27

SWHZ D L,
EF L B+tA*B ICAF AZET/LISEBILIZ & X DOFEHMOBESE b0 5.
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NRDREDTFEHH Se

R ORE] T
M sh 25/
S, =105.2000 /%, A
T4 R28IZRTED
iz, ZIVE T L
A+B+A*B O - 5 Fil
145.4286 /05, A1
BZRW\WkET L
A+A*B @D ¥ Ji i
40.2286 & 7= L 517
105.2000 (= — ¥
5.
S0z s L, E
TV A+A*B 2K 1- B

AT7A K 28

HRDEEDFESHM S,

AEE 13.090";’;*
B 105.2000 I
A*B 15.2000
JILETIL BZRUW=ETI
A+B +A*B A + A*B
2 I 5 145.4286 ] 2 I 3 40.2286 I
mE 3 26,0000 mE 10 131.2000

SHEEHRH) 13 171.4286 S(EERS) 13

SE = S5 (A+B+AB) - S EF L (A+A'B)
= 145.4286 — 40.2286 = 105.2000

20224F11 A 180 WEHR{THE

28

EETMTBMLIZ L EDFEHMOBSE B NRD.

HNEDBREDTEHH Sne

(R OE] T
& h %5
S, =15.2000 1%, A
T4 K29 R TH9D
Wz, 7 V' T b
A+B+A*B @ 5 fn
145.4286 75, XA
EF A*B ZR\W\=E
TV A+ B O
130.2286 # 7= L 5]\
7= 15.2000 (Z — %+
5.

EW#z oL, E
7V A+ B IZRR EAEH

AT7A4 K 29

RDRFEDFESH Spp

1) FA5F
A 13.0909

B 105.2000

I A*B 15.2000 I

AxBZERRWV-ETIL

—_
JILETIV
A+B +A*B A+B
55“, | 5 145.4286 I 2, | 3 130.22857 I
e = ST mE 10 41.20000
LH(EEHRD) 13 171.4286 U(EEHZ) 13 171.42857

Sas= SeFu (A+B+A*B) ~ Sezn (A+B)
= 145.4286 — 130.2287 = 15.2000

20224£11F 186 WRITiE

29

A*BZET VBN LI & EDOEHTfMoO#Ss &b\ 2 5.
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BREGRE)DFEAMEANDAE Sa

IROBRECTHAI SN D IS, =13.0909 1, AT A F30IZR-T L9512, KT AZFRN
72TV B+A*B DFkE (FRZE) EH I 39.0009 /15 7 VE T L A+B+A*B D7 A5
26.0000 % 72 L 5|\ /= FJ5F0 13.0909 12— 3T 5.

SWz 5L, BTV B+A*B IZR T A ZET/UVTEMN LTz & OV LR &b
Z%.

FRFZZDINE TR IE L.
ST R D G
b I T W

[/ 274 F 30

REDERMZRAVSEIES,
.

DN

105.2000
A*B 15.2000
— —
AZBRW=ETIL JILETIL
B + A*B A+B+A*B
%5‘» Ef‘" 132_337?7’1 g?w E?" 145.423?“
e | g 39.0909 | wE | 8 26.0000
e ) 13 171.4286 EHE(BIER) B 1714286

SAT Se (B+AB) — Se (A+B+A*B)
= 39.0909 — 26.0000 = 13.0909

20224F11A 180 MRITHE 30
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6. NOA—ZDHEMBELRERE SE

INTA—BDHEEE

DT L E A, BFHEOREYGRM, SEONEREZ AW THoiatrR e Elk L, K
DRI e B2 B OHEEE 62 & L, KER OIS Zih0# 67 TR LZ FEIC &
DEEAT) ZE LHMSN TS, FREDRERENAEER L R-o2BAIs, KREOKYET
(2% 9 D IEUERR 75 SE OHEEIL, ARNKEEn, ZH&FHE L, (6%/n) TRDHDHZ ENEX
fEEnTW5, 72120, BYIELARRINO 2 TEREOHAICIE, MESBOHEEE & 235
HID T EIIRLEED, FEROYTMERDD T ENTE RN T.

ZOEHIZ, IMP ONETIE, ATA4 RI5IORLET A ATHIX B4 a—F v
JOT—7 V) IZERE, (F) BRSPS IMP ORNEECHEA S TWD., ZTORRELE LT,
ATA4 K 3L IR
Trowe, T

274 K 31

A ATHI X DA
AT/ T 587 INTGFA—IDHETE(E
A — & O HEEfE
M SNS. S INSA—EDHFEEIZDLNT, EDKSICE
ST fiZL, SREATHDTLELOID. SHIZ, FRER
B AT, X, EQOLIIZLTROOENT=-DTLLIH.
(1, 1) A e
I —EHD b 5. T it ranis BM(Prob ()
cHIET e | A - S o
5 LAIED Bk o
AAL b 75T | abyr o e o o
W3, a0z
20224114188 W 31
K+ Blx, 37K

WD TATA

K 71RT L8 1 k#EL LTB[BY, # 2/Kk#EL LT B[B2] WAL Lo T, &
HEHAxBIE, RHFAEKTFBDOX I —ZEHOME A[AL*B[BL], A[Al*B[B2] &4 &
7o TND.

T, NI A—HOHEMIZONT, EOXICHEML, FHHATHDEALI M. SHIT,
EHEREEY, PO XL TRDBENTDIEA S D>, Excel DFTFIEHHEHWT/RT A —X
OHEEE # BHLT 5.

24



INTA—5 O DHEME FIR1) (X7X)

EHAE, W, AIAL, ..., A[AN*B[B2]) ThHoHHR, ThboOHEEs 6= [6,,
,..., 61TETBH. FHAUATHIE X & LIm & SITHEEO 13, FUEET LOAR

0=(X"X)'XTy
ckoTHiEEND. oL, HERSIFOUF %8, HEE2 4L L, ZnbDF~RY
MAZEBLELELEXI, B=(X"X)IXTy ER<ALTHEN, ¥I—BHEHNTNSZ
CEBMT DD L LTS,

AFA4 RRIRLIEDIE, AF7A4 R 15 IR LT YA 178X %, Excel & — b EITH
BLIZMRTH D, X ET VA ATHIOEE (Transpose) 1751T, T HA LATHIX OITE
G NNV 2 T24T8CTh 5. EEOEMER, XT O (6 17X14 ¥)) OFFAZERL, %
DT Excel ®RFEL, =Transpose( X OFIFHDEIR)] #AHL, a2 top—LF—L 7 |
F—AFERFCEINL, =2 —32 LHE/MENGEOND..

FEREITERETTS % Excel > — b EICHERL L72< & HREMITH (XTX) OFFFEAE R % Excel
V=P ERIERTE D 22T A 32D FICEHAEKXEZRLTWD.

274 K32

INSA—4 0N DHETEIE 1

O = (XTX)1XTy

—

X' FHAATH X XX

vrH11 1111111111111 1 1 1 0 1 O=124 2 0 2 0 2
A[A1]]21111111-1-1-1-1-1-1 1 1 1 0 1 O 2 14 0 2 0 2
BB1][110000-1-11100-1-1 11 010 1|0 0 8 4 0 O
B[BZ]OOllll-l-lOOll-l-l 1 1 01 0 1 2 2 4 10 0 2
A[A1]*B[B1][1 1 000 0-1-1-1-1 00 11 11 010 1|0 0 0 0 8 4
A[Al]*B[B2]f{0 O 1 1 1 1-1-100-1-111 1 1 01 0 1 2 2 0 2 4 10

11 -1 -1 -1 -1

11 -1 -1 -1 -1

1 -1 1 0-1 0

1 -1 1 0-1 0

1 -1 01 0 -1

1 -1 01 0 -1

1 -1 -1-1 1 1

1 -1 -1-1 1 1

=Mmult(Transpose(X D& ), X D% [FH)

20224E11 A 18H EiRiTHE
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INTA—Z O DETEE FIE2) (Xy)

AT A R IBIRTDIE, T A ATHI X OEREITHIXT &, Ky DFIRT s v & OFE
2L D (XTy) DFIRY b Excel — b EIT/ER LIZRERTH D, XT 23 Excel v— bk ki
b, Excel ® Mmult () Bi%k % v

(XTy) = Mmult ( X" OFiFHE, y OHFLPH)
ELTHETES. XA Excel — b RICEL L
(XTy) = Mmult ( Transpose( X O #ilH), y D#iH)
FHREX OB Transpose () B A2 ANV FIRICERET H Z L b TE 5.

THNIOFRE, EMOITHO 47 EHEROITE] (X7 hv) o [F)) Zxt L, shisd s

BAETORBATHEL, 2 TOELOBICKT M THEIN TS,

A74 K33
O mmm
INTA—3 0r DHETEE 2
6 = (XTX)1XTy
X' y X'y

vrFl1 1111111111111 10( =| 218
AAl]l11111111-1-1-1-1-1-1 13 14
B[B1]|110000-1-11100-1-1 14 -28
BB2]f0 01111-1-20011-1-1 12 6
A[Al]*B[B1]f1 1 0 0 0 0-1-1-1-1 0 0 1 1 15 -8
A[A1]*B[B2]f0 0 1 1 1 1-1-1 0 0-1-1 11 11 16

22

19

15

14

16

18

21

18

2022£F11 A 188 Wi%ITHE 33
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NIA—Z O DHERE FIE3) X'X)'(Xy)

AT A R34\ T X HIE, FIALTHEINZFEMITY] (XTX) OiffT51% Minverse () B4
BosRkd7 (XTX)T EFIE2 TEHE AN (XTy) & ORERIC L - T/8T A — X OHEFEAE 6
0 = Mmult ( (X" X)™ 0P, (XTy) O#iFH)

ELTROLATND.

AR OBRAREREZ R LN BT A= OHEEE %K 5 FE R L= X 2D TH D,
TE& D DITT A ATHIX ERJERT MLy 2T TH Y, PRFER%Z Excel v — b Bl
BT 2 DIED LD T, —&WRIZ/ ST A — 2 OHEEAE 6 %3R5 1 0I2iT,

0 = Mmult ( Minverse ( Mmult (Transpose(X), X)) ), Mmult (Transpose (X), y) )

DEICEHETLHZ L HARETHS.
Excel DITHIFE TRDOT=/F A — 2 OHEFEE O 73, IMP DEFT LD & TIED TRDI-HE
BIZ—HT A2 LD HENDLND.

AT7A K34

INSA—45 M DHEE(E 3

87 =|(XTX)1||XTy

T 1 T o " 1INSA—FHFE(E
(X_X) (X y) 07 4 wrw
0.08|-0.01| 0.01 -0.01| 0.01 -0.01] [218.00]| =|| 16.00 | tmE- 16.00
-0.01| 0.08| 0.01 -0.01] 0.01 -0.01 14.00 -1.00 | A[A1] -1.00
0.01| 0.01| 016 -0.07| -0.01 0.01] [-28.00 -3.00 | B[B1] -3.00
-0.01]-0.01] -0.07 0.14| 0.01 -0.03 6.00 -1.00 | B[BR2] -1.00
0.01| 0.01| -001 0.01| 0.16 -0.07 -8.00 -0.50 | A[Ai]*B[B1]| -0.50
-0.01]-001] 0.01 -0.03] -0.07 0.14 16.00 -1.00 | A[A1]*B[B2] | -1.00

=Minverse((X "X ) D #i[H)

¢ Excel QfTHIEEICEYIMPDHEEEHLHF
HTET-.

20224F11 A 188 WimITHE 34
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INTA—R 0D Excel DEIGEHHTEAL-ETE

2= A N T A ATHID Excel — b Bl T, 1T8IEE A L7 < TH Excel
DAY — L DEIFSINTZAE 2L, BHIT/NT A—ZOHEE O % Excel > — h EOFH A
ATHIX ORICEZIAL Z LA TE S,

% 5 Excel ORIFZHT 2 W2 BT &3 T A —F OHEEMA

—— THPAATHN X —— BT
Yy Xo a; by b, abjab, HHE  E# paNi SN 85
A, B, 10 1l 1 1 o] 1 o (5] 5 145.4286 29.0857 8.9495
13 1l 1 1 o] 1 o Vs %= 8 26.0000  3.2500
B, 14 1/ 11 o 1| 0 1 &3 13 171.4286
12 1/ 11 o 1| 0o 1
15 1 1) 0 14 0 1 PREk  PEAERRGE t P-fi&
11 1/ 1| 0o 1| 0 1| o~ WIF 16.00  0.4983 32.1117 0.0000
By 22 1 1| -1 -1 -1 -1f o ay -1.00  0.4983 -2.0070 0.0797
19 1] 1] -1 -1 -2 -1f e, by -3.00 07205 -4.1639 0.0031
A, B, 15 1] -1 1 of -1 of 65 b, -1.00  0.6719 -1.4884 0.1750
14 1/ -1 1 o -1 of 6, ajb, -0.50 07205 -0.6940 0.5073
B, 16 1| -1 0 1| 0 -1f 6 __ajb, -1.00  0.6719 -1.4884 0.1750
18 1l -1 0o 1] 0 -1
B; 21 1l -1 -1 1] 1 1
18 1] 1] -1 1] 1 1

Excel OFFHFEICHE O THIEFFIZIE, REARH 0 2d/endE S e\ & OfEfE
2%, McCullough 5(2008) 72 FiZ Lk » T 201042 A F TH - 7288, HTITRMT 2 7e-oT&
7. 2010 LM%, Excel OGRS L OTHIBEE A VW2 SEEE) 2 ke AL e TV D
N, THETHREAICHER L2 Z L3y, WTHI0OFE T EILHRENRRE E Bbh bk
M UIRRERNIHTZO T, SASTHIMP TRt A L72E 24, U XS ICknrLiafieeo
TZEERBLEZENRDD. 26D ENnD Y, Excel OBEFEICOWCTEREMEAH
RENTND LS IZEbh, HERMICIEZLLTEZ S EHETL TV,

McCullough B.D., David A. Heiser D.A.(2008), On the accuracy of statistical procedures in Microsoft
Excel 2007, Computational Statistics and Data Analysis 52 (2008) 4570-4578.
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INGA—H O DITHERE

Excel DITHIBAM A WL Z LIk, NI A=ZDOHEED IMP @ [T /LD &H TITD ]
ERBEDORERDEOND Z L BRIz, AT A K21, 22, 23 THEIFIH O THIME § OFE
W, B X, BREEXBOFEICT YA T8 X OREMITHI(XTX) O W4T 5
(XTX)"RfEbITWDHZ L AERLT.

AT A R3BITART LI, BOBELBARFNO2CHE TH I —EH a2 5ThH,
HEIRAHT OBE & ARS8 T A — 2 OIAEATH] Z(0)=(XTX) 1620, KFED I5%(EHEX
BOHEEICHAWD 2 LR TE D, /35 A— X OILSEATH Z(0) DEEIL, RT A—X OHE
ETHOZ (XTX) U BT E THEE S TV A ESBOHEE S 28T Tkw s 2 &
WTE D, /T A—ZOEZEBATH Z0) DFAEHEIL, RFA—ZOFHTHY, FHik
EWDHZEIZED, NTA—FOFWREBREL R DL LREIDODND.

ZDEINT, THA UATHI X Zflio - HEURSHT TOFE B, BHROBEN/HEZ TH
2L AL THD. Ebob LEFHOEDOITIE, RAEEHFIT L DHEEIFHIT 258 L%
2, THA ATHIX W HEDO R 255 Z EBRMERRKTHS.

A 74 K35

INTA—5 0" DIRERE

x'x)? g N
0.0764 | -0.0069 | 0.0069 -0.0139 | 0.0069 -0.0139 | | 3.2500| =D FEHTH
-0.0069 | 0.0764 | 0.0069 -0.0139 | 0.0069 -0.0139 MELSBOHEEM
0.0069 | 0.0069 | 0.1597 -0.0694 | -0.0069 0.0139
-0.0139 | -0.0139 | -0.0694 0.1389 | 0.0139 -0.0278 =7 20t
0.0069 | 0.0069 | -0.0069 0.0139 | 0.1597 -0.0694 o
-0.0139 | -0.0139 | 0.0139 -0.0278 | -0.0694 0.1389 R
=Minverse((X "X ) D #iFH)

% 4 B3R
> (ON) =(X TX )'162/\ Var(8®  SE(87 _
0.2483 | -0.0226 | 0.0226 -0.0451] 0.0226 -0.0451] | 0.2483| | 0.4983 "
-0.0226 | 0.2483 | 0.0226 -0.0451| 0.0226 -0.0451| | 0.2483 0.4983
0.0226 | 0.0226 | 0.5191 -0.2257 | -0.0226 0.0451| | 0.5191 0.7205

0.6719

-0.0451 | -0.0451 [ -0.2257  0.4514 | 0.0451 -0.0903 0.4514 0.6719
0.0226 | 0.0226 | -0.0226 0.0451| 0.5191 -0.2257 0.5191 0.7205

-0.0451 | -0.0451 | 0.0451 -0.0903 | -0.2257 0.4514 0.4514 0.6719
20224F11A18H EiE1THE o 5

0.7205

0.6719
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7. 15 1 ET&/N 2 FTFH | DEWNIEE T H

¥ A DR A74 K 36
IMP ® T /LD

BT EHE, EFA DR

EESEE TING — —
v aroncems | ¢ TFERIETRN2FEFHIOENIFTT »

Tt ) BT 5. . e e o o e
72, 'EY) 6 CALEA2DIBAEE X (1 &5 T
bETRENTND LOGHETRDE=HDAE

7%, #03E LA DTIH. ‘

W A KHETIE, * TNhFhOBEDREH,S ¢

15.0 & 145 & BV iE

HEDI-SELIZREGYFET.

o 3.2500
N EMREHR SE

W E D, coe2e11R 108 WA Al 8 0.6374 36
A2 6 0.7360

M/ 2 -8 )
TR DD ENTMETRT, Ebo b LA ZNE TR Z 237w, RIRNE, TH/h2
P DAERLDE THD SAS i > TV DR OFEMZ N, BARTIZE A EWVWRNZHT
HdHD.

AZA K 37
M/ N2 ) ) 1
DNWT, AL
FH T & OfF
ﬂi, 2 fzﬁﬂ%fﬂiiﬁé\ BARTIR
T }07) ZJ§ ’ @%‘%% i& Z)S‘ }1. 1‘5’830’0‘“’ 0.6711.9.¥’ 13, :‘qug?sa 16. g?tlglagsg 14.5003“’
l/él\ \32 j/l/_( I/\ 5 %é‘\ (: A2 17.0000 0.7360 15.3028 18.6972 17.0000
I, BINCET 5. 5 |8 [ [vmy
A, [10 1314 12 15 11]22 19|} 145 s
F 72, FOEUER A, |15 14|16 18 21 18] 17.0 g 7
: Fy| 130 14.33 200 | 15.57 &
N = 7— = 2
2, TED X5 G 5. 5 5, [vweo| &
Sieon) Mbh ChmEt eSO Ak A L | M A ] B R RS
A, |10 1311514 12 15 11|130|22 19 [205( 15.0
EEIIHLEZOHN A, |15 14 |145|16 18 170/ 21 18 |195| 170
] 130 [13.0 14.33 150] 200 [200] 16.0
LREMNEL D D. -
20224F11A18H MHR{TRE t)szﬁ w :Fw 'h_ﬁj-é 37
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INTA—5 BT HIRMAD R/ 2 Tty AT7AF 38

IMP @ TEF VD& T
voREne B LSRN RTY
4T DT —T ] THEH
SNTVOLIEHLDEET NI L B/
B A B L xg a, b, byabiab, 6° 100 2®EH

TV VwoT, 274 A LO] 1] 1] 0 o] o o][ze00]=[ 15.00 15.00
R7IORLE (1, -1) #fbe | fe— L=l 1110 0L 0 0ff400) | 1700l 2780
WE I =L 2N D. -1.00

S50, 8T A—H DR 100
EMHICHT 2R ME R | es852—4 M BT AR, IMPOS
cFET D, BELL L INEEIYTHS.
VD, 254 F3BIET | s xans "
TR T ADF LKA, DR

N2 RO L L XD, W =199=1500 BFE SN TV, EFEOFE T
LY =1x 6, +1x6,=15.00 D L 9|2, /3T A — % OHEEEZ FV - iR R LE L 7> T 5.
HF A DF 2 KEDF/N 2 FTFH 1P =190=17.001%, L? =1x8, +(-1)x6, =17.00 & L T3}
HEnTnsg.

/N 2FEEHDIFERE SEQFHEIE? 274 R 39
s/ 2 BT, T A

— & O O BHIGFn & = - =

LTHHTES. ZTOE ﬁd\Zi:lzﬁ]d)SEd)“-l-g(i?

HERAFESE 1, A7 A4 K 39 " el T ] ] ]

N N I e -

X TSN E& 2 T LT -

T O EAREFR = SE & AL A B L x, a, b, byab,ap, 6 6~ var(L) | SE(L)

BA2RTFIR

A L® 1] 11 o o] 0 o0f]|16.00|=| 15.00]]0.4514 || 0.6719
D FAHTF TS, A, L@ 1]-1] o o] o of|-100| | 17.00][0.5417 (] 0.7360
-3.00
-1.00
-0.50
-1.00
20224F11 A 180 WiRTTHE 39
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IS A—ED RS ERITHI 2(67) ATA K 40
IRG A— 5 DI HATS
Z(0) 73, A REOHEE D 5y

Wk 5 B 10\ KIE R INGA—BDRAIEBITHIZ(6")

FT5.IMP O [EFLD b @™ =(XX)'e*n

o 0 B 0.2483 | -0.0226 | 0.0226 -0.0451| 0.0226 -0.0451
TIEH) THSASOGLM Y 0" ay -0.0226 | 0.2483 | 0.0226 -0.0451 | 0.0226 -0.0451

RS N S L/ 0 by 0.0226 | 0.0226 | 0.5191 -0.2257|-0.0226 0.0451
HYY Y ThH A Al p‘l_ﬁ‘—( 6%5__ b, -0.0451 | -0.0451 | -0.2257  0.4514 | 0.0451 -0.0903

PR Tos, e 1o, || o] oot sy oz
AFA K BBICRH LI 2= (X" X)' 6

A DI IATS 2 () % B L =10 D5y Var(10) 1, 1B 2 2 WKt

ATA N40\ZHETH. = Var(10)=I[(X* X)"' 61" = IZO)"

X, Excel >— kb ETi74 T "

A WTHE LY —

N EORREEZ AT A NIZa B —&X—A N LT HDTHS.

A [2DNTOHIE#ERE A7A4F 4
A, D/ 2 T
S . M =0
LT S A, ISV T DIRERE
DOFHHEIEREZ AT A4 R F—
41129, AT7A4FK 2= o o - nsoud™
40 T L: /?\‘ L/ 77,: gﬂ% :Et A2 17.0000 0.7360 15.3028 18.6972 17.0000
%, BEDI AN - =56 o, 1, Z (9N=(X"X) "
- 77 NV A L LS a Xg a; |T
ICEVEMEZROTYH A, L® [ 1 1] [02483 -0.0226 1
- - . -0.0226  0.2483 1
5o Z EEWIFFL T Var (A)
TWD. NFTA—HED | 02257 02257| | 1|=[ 04514]
1
425 WATH 2(0) |2 %t SE(A
\
T 5190 2kIEXTH
@ ’ |(1) O) O @%i&?@?l‘éﬁ 20224F11F 180 WiRw{THE 4]

W= T TOATHIFHE D
BRERLTHD. FFoA KEDOEEREL, SE(IY) =06719 L LTEHE IR TS,
S EUTVar(199) =0.4514 TH Y, 2x2 DT A—Z DESEITHI @) 1L, AT K 40 O
6x6 DI BATHI Z(0) DFE LD 252 DI Th 5. HHSHITI Z0) DEHZ e, b T5 &
Var(1%9) =1xc,, +1x ¢y, +1xC, +1xCy,
=0.2483-2x0.0226 + 0.2483=0.4514
ELTEREINATNS.
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&/ 2 FIEHITx TS 95%IEFEX
K1 A DA KEIZKHT 2 e 2 ) & 2 D & fEERRZESE OF R AFEL <R L
TEREDOTHL0, KT B, BLY, TAEMFMHA<BOBFEEIZONTHHEE LW, 2T
A RA21RT K91, FTHMNSHN 2 s & 5% G X I OFH A RA I~ o TS,
FEEEOFREIL, HE LIV 2 PSR T DR OREIO 2% EL, 274 K 39
(2R LT/ 8T A =5 OHEERE 6 & OBt A, AKHED LT T
LD = 1D : = Mmult ( 19 D#iH, 0 D#ifH)
REL, BADT 4y R LT, [THMOFERZEHEICE(LS TR TH .
wIEF O s var (199) b [RIEIC
Var(L?) =Var(179) = 10z (@)1"
= Mmult (Mmult (19 O%iPH, X () D#iPH), Transpose (19 D))
ELTEEAELTNS.
95%(E R IX M DFHEHIZ,
t,0s x SE @ = T.inv.2T(0.05, 14-6)
ZRAWTWD. 2, Excel DITNARZ T 7 T 95%[EHE X [ DIEE 271 F 5 72 8 O Ul T
5.

254 K42

R/ 2FEFH T H95%EE X E

l,

=]
-

3 4 5
A B L x,a, b; b,ab,ah, 6 10~ Var (I0™) t,,:XSE L95% U95%
A LY 117 1] o of o off16.00[=] 15.00] 04514 15493 13.45 16.55
A, L@ 1]-1] o o] o o]|-100 17.00| 0.5417 1.6972 15.30 18.70
B, L®[ 1] 0] 1 0] 0 O] -3.00 13.00| 0.8125 2.0786 10.92 15.08
B, L®|1/0l 0 1| 0 0] -1.00 15.00| 0.6094 1.8001 13.20 16.80
B, 1L®[1/0]-1 -1] 0o o0]| -050 20.00( 0.8125 2.0786 17.92 22.08
A, B L® 111 o] 1 of]-100 1150 | 1.6250 2.9396 8.56 14.44
B, L®|1/1|, 0 1| 0 1 13.00| 0.8125 2.0786 10.92 15.08
B, L®|1]1]-1 -1] -1 -1 2050 | 1.6250 2.9396 17.56 23.44
A, B, L®[1]-1] 1 of -1 o0 1450| 1.6250 2.9396 11.56 17.44
B, LYY 1|-1/ 0 1| 0 -1 17.00| 1.6250 2.9396 14.06 19.94
B, L[ 1]-1]-1 -1] 1 1 19.50| 1.6250 2.9396 16.56 22.44

10~ =Mmult(l D&ELFE, 0~ D &) SE =sqrt(Var (16”)) tg0s=T.Inv.2T(0.05, 8)=2.3060
Var (10~)=Mmult( Mmult( | D5, 2 (0~ O&iF), Transpose(l D &iFH))

¢GLM DOF/N2FEEH DISWIEFEREIZ—K

2022%F11A18A MiR{THE 42
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B/N2 FEHOEIZH TS 95%EFEXE
T, KHEF oAU BIO,
95%(E FEHX ] DHEEIZ DWW TR LT,

AT A K 42
(RS oy B

7> 95%{EHH X [H ZHEE L7 v,

FaooRE10

(A, —A)) DI/ 2 T

ZhZE R,

(|(2)

|_(2) _ L(l)
(Az _Al) : {

DT, BT MLDOETH Y,
-1y =N

AZHAEH OFLAHEKE
HEE ST/ 2 I DE (A, -A) 72 L

T DN 2 TV

/AN 2FVPE D] b TR/h 2RV THY,

=[0

254 K 43

=1%¢ -
— (|(2)

199

~19)8

ERETIIEL, ATA R 42 TrRLZEEo<FEUFHEANE

-1 00 0 O0]-[L 100 0 0]
~2 00 0 0]

fit b FERIZAR IR ML EG 2 5.

SERTIRAS 8

EHTx 5.

ﬁll\ziiliiﬁja)%l_ﬁ‘d‘é%%{—iﬁwaﬁ

lo

ly

2

s

s

ls

10> =Mmult(l DFFH, 0 D)
Var (/6™ )=Mmult( Mmult( | D&i[H, X (0 O%ipH), Transpose(l i [H))

2022#]£11 A 18H =iE1THE

A B X, a; b, b,ab,ab, 6° 10~ Var (16") tO.OSXSE L95% U95%
A-A, L@@ o]0 0 0| 0 0f]216.00 0.00| 0.0000 0.0000 0.00 0.00
[A-A; LS 0[-2] 0 0] 0 0[] -1.00 2.00| 0.9931 2.2980 -0.30  4.30]

BB, L™ [ 0] 0] 0 0| 0 o0f]-300 0.00| 0.0000 0.0000 0.00 0.00

BB, LYY 0] 0|-1 1| 0 o0f]-1.00 2.00| 1.4219 27497 -0.75 475

B,-B, L®®] 0] 0]-2 -1] 0 0] -050 7.00| 1.6250 2.9396 4.06 9.94
AB,-AB, L[ 0]l 0l 0 o 0 o0]f-100 0.00| 0.0000 0.0000 0.00 0.00
AB,-AB L®[o0|0l-1 1| -1 1 150| 2.4375 3.6002 -2.10 5.10
AB;-AB, L™ [ 0] 0]-2 -1] 2 1 9.00| 32500 4.1572 4.84 13.16
AB -AB L®[ 0|0l 0O 0| 0 0 0.00| 0.0000 0.0000 0.00 0.00
AB,-AB L@ [ 0|l 0l-1 1| 1 2.50| 3.2500 4.1572 -1.66 6.66
AB.-AB, L®@| 0]l 0|-2 -1] 2 1 500| 3.2500 4.1572 0.84 9.16

t o= T.INV.2T(0.05, 8)=2.3060

¢ GLM®MEstimate AT—F A FDFERIZ—E
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GLM 7OLPx(Z&bm/IN 2 REHDE

6|2 estimate A7 — h A R &EHi-T, Al, BlziEHEL L72/KHEMOZE, (A1BL), (A2
Bl) #HEMEL LA KMEDZE L SE ZRDIFEREZ T, KIEMDEIZ- DOV T Ismeans A
T—hA MOFT g pdiff, Wiff 28 THATLHZENTE S, L, pfEd tfEn
~ MU w7 RIS END D, BREFEXME, H2DWIE, SE DHARENTZHIZ, ONTH
X7 T T RET V. £ T, estimate A7 — b A2 M EHWTHEERERRAE SE 2155 Z LI
L7z. Estimate A7 — K A R, Ismeans A7 — ~ A2 N CTHEETEX D5/ 2 BFEHLE D,
HODLHEENTE DD, GLM 7' Py BN TN D X I —ZHUZ OV T ORI 2
TV, ZIZ T, estimate 27—k X2 FOFERIEICL D A B 72200,

# 6 Estimate 27 — M A MT X 2/ 2 R DB 5 OBWEHIXH DM 7 T 7

R5A—5 #EE BERE (B Prof| tooSE L% UI% [ ry angfamic
0.00
A2-A1 2.00 09965 201 0.0797 2.2980 -0.30 430
0.00 ,
B2-B1 200 11924 168 01320 27497 -0.75 4.75 , /
B3-B1 7.00 12748 5.49 0.0006 2.9396 4.06 994 5 / ;
0.00 2
AL*B2-A1*B1 150 15612 0.96 0.3648 3.6002 -2.10 5.10 T /7 ,
AL*B3-A1*B1 900 1.8028 499 00011 41572 484 1316 = | = LT i
0.00
A2B2-A2*B1 250 1.8028 1.39 0.2029 41572 -1.66 6.66 .5
A2*B3-A2*B1 500 1.8028 2.77 0.0242 41572 084 9.16 ALA2 Al A2
’Bl B2 53’51 B2 53}51 B2B3
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ISNEREREFTEDHEEEDITNRI ST

HeE ST FERIT, LPMIS D Z 5 73RN, EEOFME, M ~DFH D7 DTS
Thb. /b2 EZD BNEFEXM OV T 7FRRIX, AT7A4 K 4412577 L 9 72 Excel
DN T T 7 THI DB EPERTH 5.

254 F 44

BNEERE IS DHEIE

DT (X95%15 58 X [ ]l

20 %
1
1

25

LN
N
N
—t—
N
——
=
” o
N
N

10 } 0 -ﬁ”{ —ﬁ”} -—,, -
5 -5
Al A2 Al A2 Al A2 Al A2
Bl B2 B3|B1 B2 B3(B1 B2 B3 B1B2B3B1B2B3|B1B2B3
KEZLDBR/N2FET EDBR/N2FETH
2022411 A 180 BHEITRE 44

Excel DIFNERT STERRDEV
1) SEINTZATA F42 & 430 Fh 2V 12472 — LTI 7 7 7 &£ 15.
2) AT 7 7 DIE & Excel & — FOFIDIEEFFE L, 7T 7 DIMUD B ITKAEL, 2
T AT,
3) MAERMUICETL, v—WEMHBEICLETEL, UhBO~—F 2RV, BREHET.
4) 177 7HEF O FEEHH] D> (oot 7y a v > T2—P%E D> [MEoR
E] > NEOREDE] - TRADFREDE] 1T TtusxSE] O 12170 %R ET .
5 SMUDOHMA L ED TCat—L, T—RZ X (EEAZ 77 A1) T T 5.
) Excel DIttt 7T 7 T 95%(EHE X Ol 2 IEfEIZATIT 5 & o &R L7223, Excel (2
X, ZERTOWVINRARIBORENSHEABINTEY, BT s#HnbRnEHiC
ALOEENMLETHD.
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EF A DKERDEDHTE 1 (Student @ ¢ RE)

IMPD TEFTLDOHTITD] T, 274 KMITRLIEE I, KKMEELF LD TERRT
HIREEITR VDT, ATA FITIIRLIZ LD IZHER T, A Z LTIy 7 7 24
SERDD.

JEN72DIL, KEMOETHD., AT7A R4 ITRLEZOE, [ZHEROFEM Al OTVE
U A= a—0n T/ 2 Fe B 5750 Student O t BiE ) AR L, [FEMZa kbl THAL
TRERTH LD, AT7A4 RAMLE TR LIZL D BT 7 7 OERIL, BIfED/N—T 216 T
IEHAR—F ST,

A7A4 K 45

IMP: BAFADKERDE 1

o NRDFM ADTNF I A= a—

o /IN2FEF Y EDStudentD t IRTE
OBl LB

A2ZEALE LR

2.006981

EDRAERE g 8
0 LIEHIRT 73980 pf(Prob>[t]) 0.0797
EOTFANEHIRR -0.2980  pf(Prob>t) 0.0398 *
{ERER 0.95  pfi(Prob<t) 0.9602
3 2 1 0 1 2 3
20224F11A 180 WHRITRE 45
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EF A DKEBDEDHTE 2 (HLEDFREICLLESE)

ATA K45 LEBRIC TZVROFEM A OTNE T A =a—0 [/ 2 T EE 0%t
ZRAWTH [Student @ t #E ] &F UHRERMGOND. dfLLOREL, F/l 2 FREOZ
(A, —A) ICRIE LT e b X1 [H [ oRy 7 2 &R L CRET 5. EOHER
13 2.0, HEHERAFE1T0.9965 & AT A K45 L[ UAERAHOND. ZOXHOREE, IMP D
W DT WA ATHI X XL THRTIERL, 2—=FRRHE LT WL S 72 GUI Lo
TW5.

AT A R 46 FIoRT [T 2= 23, N THOWLR TWDABIERDTZH D~
RLTHY, ATA4 R43ITRLTZ
L@ _ 10— 1@g9_10g

=(1® - |(1)),§

(19 -1"=[1 -1 0 0 0 0]-1 1 0 0 O 0]
[0 -2 0 0 0 Q]

(AZ_Al) : {

WX LTV 5.

A7A4 K 46

EFADKERDZE 2
o WHDERTEIZCLDIEE

4 = Xk
DT P
AL n INSA—FBE
A 3
T - | A2 1 _
Al - 1 + |- - ﬁgx—a .
TENE >
Az 1 - A[A1] £2
RAERE 0.9965
B[B1] 0
+EElFE-=0)w T L,‘Ci{“:h@?iﬂ;mu 2.007 o )
B[B2.
pfiB(Prob>|t| 0.0797
Blogmem| | =7 || A oo SRR o
A[A1]*B[B2] 0
TRI9S% -0.298
_ERI95% 4,298
pcts HFEE_ NBEE_ FiB piE(Prob>F)
13.09 1 8 4.0280 0.0797

20224117180 ERITHE
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EF A DKEFDEDHTE 3 (hRALKRTE)

IMP ONERDT WA ATH X 1T bIBERDIX, AT A RATIRLE T 2% LAE ]
MO HETHD. AT74 NABITR LIEBIERMD T O DRI VR EHEANTTT 251
Thd. (A, -A) ZHET D720

(A,-A)=[0 -2 0 0 0 0]
EANTTHOTHDLIN, EOLIRHEETHAH LLHOEMLETIEH LN, B~ 7 brvi
RETIUIFHETE BN LD THS.

ATA R 47

NFADKERDE 3

¢ NAZLIREICLDKERDE

O IC KB LB THOI/N\SA—2FEB IDER%E
E5.

4 = ARE NRFE & ?
‘ A2-Al ‘ Eﬁ;ﬁ% 0.9965217286
INSA—5

tA 0
A[A1] -2
B[B1]

B[B2]
A[A1]*B[B1]
A[A11*B[B2]

“0UG98US 2

pfE(Prob>|t|) 0.0796500216

7580 13.090909091

F75H0 13.090909091
HFEHE 1
FiE 4.027972028

plE(Prob>F) 0.0796500216

g o oo o

20226711 A 188 TR 47
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/N2 EEHOXEEATOVE
e/ 2 FVHORENER 7 7~ MM, Excel TffjH Excel DL
IZHi 2R TE R0, IMP @ TE7 VD H TlE 75 712 X A VERMI
W] CEHICE LN TR T 785D, AT A4 K 25
BITRLIZRZBENEHOT vy FTHD. IMP /Y= 3 %
YV 1AUENE, ERICWA R TeDTH D03, A=V
21580 T MK L9122y, IHien"—v
a6 RVERVETHT LR, FEHMICR-
7. >
B, Excel DFNMRT T 7 Tk, IMPDOAA—Y g 0
15 &[RRI 7 7 BT 5 Z LIXTE 573,
BWEHXMOOTNELY HV, THTIENTEA. Excel DB EHEZIE, 71 v
FRETOTZEEIRGTHL, OFOENEZ T ny NRZEICRELETLERH Y,
AEBERI TR,

10

B1 B2 B3

AT7A4 K 48

R/IVRFEHDOIZEERTOVE

o V15 KYTIFIAFHLKESITAY, ViekyY
BERYET ST LSICEY, ERAMIZEST-.

BIEITOY b

30

25 Q = A1

A2

20

yDER/\ 21T

B1 B2 B3

2022%£11 A 18H EiETTEE

48
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8. F&H

(BRI BT X D IRATIE S IMP O TET A OB TId ) OFENHED, BrbZ L%
R U BRI AT K BT ik, v B a—2 0 nERIc, ERbsn-E
NN TE T o T-. 207D, IR LUBARFND 2 STLELE DT — Z O T X 7aun
& OB 72 KBS NTE L Tz,

% < OFEBRFHEIEOHFR EIL, FHERROMIT FIRZEEEL WD, - T, BRMA
WEtY 7 N IMP 72 EOBENTTIED, Folm < RENTWZRUY, #:0 K LRIV 2 JeidE
DT —H DT TE 5 X ) T FINEE R LT EEREHENE DR ENRNLIETH S,

2T A K 49 A 74 K50
FEH 1 T 2
* IEHRRESB O IICKIBITREIMPOIE * BLOEBHEEORRIEL, FHER/
TILOHTIEIO IOBITEMN, BEGSHILE DENFIRZRELTLNS.

R~LT=.

» GG BAMICKABTAEIE, 2V
Ei—20L0ERIC, ERXeSh-Eht-
fBinAETHor =

*ZDf=HIZ, BYRLATHIL D2TEED

o - T, BRAMEGHEYVINMPLRE DR
WAED, Fol={RENTLVEL.

S BYBELAFRILV O2XREBEDT—FDMR
WL TEDROIUBITFIEERLI-RERFH
EEDHFEENBLETHS.

T—EDBATELENED BB REEA
RTEL TUL M=,

2022411188 WFTRE 49 20226711 F18F MARTTIE 50

FHA ATHI X &N B OBV CIE, SEEEM O L H 0 B L.
BERE 2/ O 0121E, MO IKLZRLO 2 iEET — X220 T, MEEET /L - [FE
T RBET V] EROICFETHZENEE L. LTV x, HE T EEITERC
V. ME—, REIE, AR, ARER, FIE®RK (1995), [ISA EERGEHEE) o 15 6=
MIZET V) IR L Lo 2 LRl T — & 2 BN LTZf T 7 /WIS K D FRHT 51 23R S
h, BERZRE S Lo LTW5. @i (2022) Tt - @Gt IJ)— & 10H BEET
TV & D KRIMED 8 DB AR DFFHT —5kD W T2/ 2 3 & 5% EfHIX IDTIEH — | DF
9 BELIREITHE B NEL Y BT TV A BIBEIZ DV T, Excel OFTHIEHEIC K AR &2 17 TR
RLTWA.

REIF—Ti, MOTFbiehole MEEET IV, [FHA 47802 ATz IEMGRER,
[FHA AT MO IERU RO ), TRAE O 95%IEMKH Y, [BIATKYE L i
41



KEDZEL L BWEFEXME ), TH2EER0hIE), THooX Ov—n) ), FEOX
(=) ] 2 EIZOWTHERLTADL. FIEOEXHLAZ/RT.

51 H
B9E BEETIL-RBETIL-BREETIL
BYRLGLD 2 TEEICESTHEEET L
IR TOIE, #VIRLORW 2 TEET —# Tho. 7—F OMEE, —RVEE%
&L, ERZEREZ R e, p,BLU0RE 2V 1R
Yi=u+o+ B+, &~N(O o), i=12..,n,, j=12...n (1)
TRTZIENTED., ZOETNEEEETT L E72I1XIDE (Designof Experiment) €7 /L &5

9.
#3 MR LRV 2 TRET—4 [(fE5 (1995), % 6.5, pl91]
Bl BZ
A 10.9 115
A, 12.4 12.9
Az 12.2 12.3

iy, 7—4 vy, NERSFMEFRTEGEEK X & ERERICH DB AITIE, Y, A x O 1R
Y, =B, +px +e, ~N@O, %), i=12---n (2)
ERD. TR, BURET AV EREEIRTTW S, K (1), 2 (2) oI A,

D 7S MIER, RO O, o, B HBVEIR Q) DEIFEK S, 478 EORmME
BT A—H) L, HEEERCHHHEED LKA TRD SN,
2) WUEIC, MO, BOHEE RS X RO REZRIT TS,

LR ETHD. THURET V] ZRIERRET VE ST O D TH L0, WY LT 5 EHM:
HHRETHL I EZAHRICLTWD. ARRELEGREL LTOF I —EBH 2 ERICL
AT, TREET V) L LCBIL TS Z &i2d 5.
LT B ———
S #Y
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75 (1988) - HThR i EE LT 20

5 (1995) - M FEBRET TS

SAS Institute (2013) - The GLM Procedure

SAS Institute (2020) - The GLM Procedure (H EhE3R)

G (2020a) - A LATHIE FWEEDR 38T A

=if (2020b) - f/ 2RI OFRE THIT BT 7 A L THEL
EE (2021) - BCALIEICK DR T B SAT AF

EE (2022) - BIZET MICED KB A B D HE A £ DT
EED (1989) - SAS ICXDERRT — X DT

RlL—%, AIA(1968) - It AER AT

Draper?>(1998) - Applide Regression Analisys 3th ed.
Little®> (2002) - SAS for Linear Models, 4th ed.
McCullough>(2008) - On the accuracy of statistical procedures in Microsoft Excel 2007

¥ 5l

(1, R - FI—4% 3 x  WIFRPEY - BT
(1, -1) RfHF - FI—2H 3,13 W15 - Minverse 8%
—HIEET L - GLMZ i Py 2,8 - FEFAT S

- BT LDHTIED 9 - S E AR
FROX(L—V) - GRIRIEEK 42 BNFHEXM - Tiuir 77
EHBOB - /2R 30 - [BlF B
ABE - ZZHAEH 6 - HREKOFRR

- 2l 5 - /23R
Excel - MmultBs%k 26, 33 - B/ N2 D7

- s o7 33 - 2UR i

- BRI 28 2RAXOHTIED

- 1THIB%K 15 - A

- SumSq %k 5 HOWATE - 2RI

- BEE R 28 - INFRA—H

- TransposeRA%& 25, 33 175895k - Excel

- 2K DHTITD 19 ITHIRHAE - fEvEga

- REA 28 < #E0RL2 - 2TRLE
estimate A7 —h ALk - GLMZ ri Py 35 IR AR - Sl
MinverseB8% - 477 27 - 27ChdiE
MmultBd%% - Excel 26, 33 - 27CBLEICRBIT DT
Ismeans AT —F ALk - GLMZ 2P 35 MLl - 2l E
fioT - KA 11 O EHETTA - YA AT
777 - Excel 33 HEAKX - WZEV SR

- 95%{EHIX [ 33, 36 HEX - 2K

- fERL DBV N 36 HEXDFT - B5%EHEX M
OnDemand - SAS 8 RMEME - #Hi>T
OnDemand SAS - (& Tk 2 - v
FHET /L - HOEET L 41 - [EAR#R
EYFERR - 95% 1 HHIX M 16 BRSSO EAS SO
ElEAT - Excel 28 BUTKUE - Feod K HE

- YA LUATE 15 Z HROmE - FEHF

- Ty —v 28 NREOMTEDTHF - Type IO F
it c&pvy - BEEORIA 2 BHEOFEM - T ALOHTLD
KHEO - FI—-EH 2 RHAEA - ABFE
HAZLRE - KUEMDZE 39 - AR O

- T A—F B 39 - S FN
BV ETHT - RAEA=vh 40 - BEREOLS
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N - BEET IV

Ma&EET LV - BRET L
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- DE (Design of Experiment) &5 /L

RGESWONEE - PHTES

A—F 4T DT —T )V T ILDHTILD

Correction Term - {E1EIECT
I/ 2T - RO

- 95%1E FHIX [
RHIERT 2>
- BSOS
- BRIEFD
FIEFNOIREKL
ST DR E
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- fEHERR R

- PRI w7 AL
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- BEHNZR Hig
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TERRDE R - iy 77
SAS - OnDemand
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D - FI—EHK
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- estimate A7 —h A b
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FEFATHI - 1T5
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e

WEET LV - AKX

- fEEET L
BIER - /2y

- INTA—H
MIGFNOMRE - Fe/N 23y
JERIRT - BRI ER AT AR
KO E - F/h2F )

- INT A2 B
SEEAL - A= %%
Type IIDEFFI - ZhROKEDIE S Fn
Type | OFFFn - BEIRFEFFF0
AN - GLMT BTy
HOoRX(OV—) - BERIRER
LB - 1T
A=A - (1,008

- (1, -1) ke
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- 3fdED

- EWRT

- BREK

- (0, 1A

- % Re A
FI—EHOM - ZAEMEH
HENFE - TRMEOERERR 7=
HEYFOT - WA
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BIREHFO - Type | DF-J5Fn
EASFR - RHEME
EFRKN - WA AR

DE (Design of Experiment) &5 /v -fi& €5 L

T YA ATH
- FHEATA
- EHARRNX
- FERATA
- HAE
THFAATIIX - 538
WRE - 7 FAATS
- Transpose
IBHEH) - 3BT
{aREg7est i - RIEINE
Transpose - #inj&
TransposeA%t - Excel
FIZODFENTHE R - 2T
FROSETZ720N - RO 53 i

- RS

2tlliE - ABR
- HRDIRL2
- FRD I USRI
- IR L7

2SCELE IS BT - MR
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2RIEA - o BATH
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RIA—BOHEEME - HEUERAE 24 ~ fRAEVHf - HEAKX
INTGA—BBII - AL DIRE 39 - B [AR AT
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