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A B C D A B C oD

(FEKE) & RITKE) D EDIS%EFERMEIL?

#* =7.1667 — 31.1667 = -24.0
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ATA K 13120%, (RikHE) &

(BAT/KYE) DOFEZRD DL THEEM) o7 VT
Ve Rma—IlHD [ HAXLKRE] OMEEZHWTEEREPNRENTWS. [ AKX LAKE

DOFEMmHE T, [ - 47 EADL,
4 v DAY INRTE
=iE—IRAT
INSA—F
A
Al1]
B[1]
Cl1]
D[1]

INTGA=ZZFEO N (22, -2, -2, -2)

tomw SZ=mSUY L. (EEEQZHOEZ A,

| =7 || si0Em|| An7 |

AT HZEITRY, EOHEE=

T LTIERERP/REN TV D
(Z Excel (2 X DRMAEIEZFE L <RI,

24.0000 &FEHEREZE 2 0817 N IENTWAS. =721
95%EHEX I /1 SN2V DT, BI& Excel CEFEL, A7 T 7 OEEZ W T 5

AT

1 K13

ZIT, PRORIMEDONTVDEDTHS I M. AT A K47
FERITHO LTV,

(BB KEE) &(

IRITKE) DE

20

10

4 = NRE WRFE

e — IR1T |
I\SA—H

Uk 0

Al1] -2

B[1] -2

C[1] -2

D[1] -2

= 0

& -24.0000
RAEIRE 2.0817
tiE -11.5292
pfE(Prob>|t|) 0.0074
50 288.0000

DAZLBRE O -2 (&, FAZEKRLTLSOHM?
MOV RIE, ASGOHM? 13

20215128 16&17H EiB1THE

0

Excel Dih§Rs 57

. $21395%(5 %8 X [

\‘\‘ -20

‘\‘{ -30

-40
AT i 7
ER 288.0000
SZEHE 1.0000
FE 132.9231
pii( Prob>F) 0.0074
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&/ 2 T

IMP @ TEFNLOHTIED] 1%, WHNTHLN=DIZ, HARKERNTETELEVICX
FH5E50WRHDL. ZOREHD, TNENORTOKELEOH )77 7 THDH. A
TA R 4R TRERE, [BIROFEM) ORTO v #BIL, b2 R®EH Ty b %
BIRLIZHERTHLS. RFZEICRIREZE Y KT HERHY, —FELTRRTHIENTE
RN Teds, AT A K 4612 Excel DTN 7 T 7 A Lz —FERREZHIRT 5.

A RO
a~A
BIETHE
| mIoETTOIL
BAETHOR L.
B/REEHOStudentDHRE
4 : I
B/AN2EFHODunnettDETFE
BEHOHF
AZ714 K 14
S L ——
ITNETNOEFDKETH
EA _— - n Y,
LEREDIGEIEX, AFIEITER -1EH
RO FH BIEPITOY b
30
A g 2
N2 ETSE & 20 \‘
KE RIETH EENE FMos% Lmosw| Wy E ° '
1 22.7500 0.7360 19.5833 25,9167 | 22.7500 = -S
2 15.5833 0,8501 11.4952 19.6715 15.6667 L 2
| EA IR B |
D g 25
2\ 2 F SR ¥j§ %\%
i3
KE BI2ETH Sg=E F@S5% HMo5% 7 I I
1 21.0833 0.9501 16.9952 25.1715| 23.0000 5
2 17.2500 0.7360 14.0833 20.4167| 17.2500 ! b 2
20214E1216&17H HMMITRE 14
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274 R 14 TrRLE TR 23V LiE, I2one EOXHIERESATLLDRO
1?2 T/ 2 ) (Lsmeans) | 1%, IMPEBIONSAS THEAHINTWAHFEDL 572D
T, MEOFMAMGEE LRI TUIW . KEHES 213K LR H 556 O KAEF
B EO X HDITERTH2O0ICHEE L TWER, EHo LML TWD HAGEOEY % R
T oOXREETHD. HIEZIED D722, Excel DIEAMEAET 1T 2 T IMP 35 L O SAS
MBI END T 2 FIHY)) #BEL, TOMEEICICRLEEZGRET 2 LEMERD 5.
7%, AT7A K462 Bxcel # Wi HIEZRLTHS.

WMIZET VI L DMHT T, T4 475X GHEATHIE BV D) ZHWDHDTH DN,
FHNZFEDWO TR L TV D HARFEOEY IIHEMIZHE LY. 22T, KAEDOH 5 ERZED
RN 2 BRI, TERMEHZITO) ZLICT5H. TOHE AL LT, 2AT74 K 15 2R 7 (4]
DIRAFE] DINE T e A=ma—1lhbd [a—F 4 70T —TNVOEAF] 2FTLThHE
D). MDWNWETNNE T e A= a—THDHN, Ry 7T v 7SI

XOstE{TI CEAShEI-Meani
B, YOEZFHLWT I T-JIIRF
98,

EHY, IMPONFOFHETHWLNL TV DA ATHIX  GHETTHI) 23 S b & BEfE
END. AT7A R16IZH N ENTZIMP 7 7 A )V ERT. AT A R 10127 LTI iV
IMP 7 7 A VTIE, BRFOKEIZ (1, 2) 252 TWeDOTHDLA, IMP WHEITIE, (1,
D) WCEEMIAONTWDZ ERHERITES. 274 R 101 i&wfﬂﬁJ#HMéhfw
L. ZTHORENR, BIBETNVE LI T 57200 751 4751X 1 THYH, IMPON
HTHWHNTWD Z ERghD.

AT74 K15 A74 K16
JMP: THAUATFIDH JMP:O—F42JDT7—T )L
: B A1l B[1]  c[1]  D[1] ¥
| FimEE » ESTE 32

1
1 23
FHEORREROFH A o
THOERBROINS . uid
EHDERRROHAL s
i |3TII07-INERT Z DERR 5 = . ; 1. &]
PEET
5 X

19

1
1
1
1
1
1

1 1 1 1 1 ;]

Ia—F427OT—TILOREFIZKY
JMPORBDEETHLSIS TH 11751 X BB AZh 3.

20214F12168178 MR 15 2021412168178 IEHRITHE 16
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4 THAUITH XDEA

ATA KR 17

KROEBRT ¥ A AR 2 HTEIL, WET I
BR—R LT D DEFROSMHE] 12X 058 ED

ERRICFR b STV D, 2Dl SEHFIO 5 )
PSS FTRE 72 R M % 5 T B AZ R T — 2 DA 8T 278 8. THAUTHI X DER
W BT T D72 0ITiE, T YA ATEIER—RIZT S
WRIEET IV OMENT Z21T72 9 WERH 5.

A 74 K18

WIEET LV EBEAT 581X, 2T

B AEGRELTHZENMNEATH RERE % EiERE - T
éé‘: F /7'1?" ~ (ﬁ T N
5. HRREOEEY, HEREDH STETFILDOHTIEOITIE, EEREDEHEZR

I—EABELTRELETLEND ZBEIITEoTLVS.
. o e o f=1ZL, IMPORBDFETIX, A TEHREH
5. 4 —EHICH LT, BiEMIC CEBEN TS, ’

(7zzL, &) % (0, 1) IZT5Z s FERRBRORTRICELTIE, TOLEREIZL
_ L o A—HFIZEAMAHEDKIICEREShTILNS.
ETLXII, REDHMNHEL T o — MBI B TR 4TS
Wb, 274 K 16 lxLT= (1, -1) Hh TS,

~OEW U R EX I B EE-
TERWOEA 9 ).

20214127168176 IRTTHE 18

274 K19

(£ VOHTITD] T
 REREORRIRA | FHLTH) (RHEATH) DA
LM, AT7A4 K 19 [Z5R-T
LTI TIIABREE
2T (1, -1) xR oE
FEREE D Z I —EHUT A
LCW5a. =720, HER
ROFRIZELTIE, o
LAERREICRL, 2—FIC
KM DAL KD TR A B,C,D (X&&ERE Y15, AM], ... D] I3, EHREEH
XhTwnWah, 20215127 1681761 WiRFIAE 19

TDIMPT—% a—F4VTDTF—TN
FHA4TFI X
WK A[1] B[1] €[1] D[1] vy
1 1 1 1 32
1 23
-1 19
1
1
1

=
o

M o~ B W e s

A B C

=}
3

17
19

1
1
1
1
1
1 20

. B R e e e
& - e
o M E e e

1
1
2
2
1
1
2
2

(RS VRS RN TR TN TR
I R R RSP R W
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o
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1
1
1
1
2
2
p
2

W~ s W N
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DI —EHOREMNE R

SEHFFND A RIHEIC LTEGEIL, BEREFRLE LTHEVLWSLT VO (1, 2) BThs. Zh
X, FRTF-OE 1 KHE, F2 KECHIELTWT 15 1 KEDOEEE, &2 KEOEEH KD
5] REFEOHHE L THNIRLTONLTHASI. ATA F 20 17T X, #FDL
(1988), THThR MEEEERE 55 2 AR, p446-7.0, [7.142 1 BERROME LZOFMH) I2H
RRDERIHERDPFE L BB TS,

(1, -1) HAR

(1, 2) B, +1% 1, -1 2B hx. EBRFHEIZENLCT W
oz, HO W - REK YICL > TRRES

0, 1) &, +1%0, -1 Z1IZBENZTb0. IBHK O I2L-T
e s,

(a)
(b)

(c)

WE-T, IMP ONETHEDLILTWDL T A ATHITOX I —2%01%, (0, 1) BITiEe<
EARAFZOEARTHS (1, -1) MTHAHLZ ENHEEIND.

A 74 K20

SFEHD L, EXE

(a) AR

N - = * E1FES(1988), Filk MEE
> €0) (1) (2) (3) IREE F2kRk, p4d6-7.
P o (a) E&H

3 +1 -1 +1 -1 ® (b)+1%1, 1 Z2 [2HEHZ

! S . i f=. ERHEICHENDOT LK
(b) Li2") (¢) Hoa 21, HRW - /MERPICK

. =Ni[=] =

. = - - S>TRBINT-.

" a2 I FEPREINED) ® (c) +1%0, -1 #1 [THEHMZ
1 101 1 1 0 0 o0 30, IEAK®IZLEH>TIR
2 1 2 2 2 0 1 1 BEht-.

3 2 1 2 3 1 0 1
4 2 2 1 4 1 1 0
14) HO%—(1977,1962) : ETFARERETER (L), £B
SHERE(T), LT

) 15) /NEE=(1965) © FISIRNSHEBEER, B TRHHH
WANF12A16817E WREE 16y pmiE=(1958) | 2 LWELRAOS, BEABEe 20
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ATA R 21 T, FHEOL I —ZEHHTHMERAET D, HBEBREOER LT —
UKL, BIEET VAT DML, —RICERSTOFIEZER 50T, £A5ER
JE DIEH 2 e RIE DB A DU D 5.

—fRETR DIE, HFREDN 2 KEOHEIL, KHIOKEEZ 0, ROKEEZ 1 L5857
0, 1) BEI—EHTHD. IMPTIE, (A=D1, A1) OEITRLTOLERD L
27 (1, -1) ®HME I —EEMMEDI TS, ZhUE, ATA K20 TRLULEZE D ICER
xzO (FEAR) ThDH. L, ¥I—EHEOEZIIE, HEHY 7 R EICRRD. SAS O
GLM 7'u v ¥ % TlX, mAYIOKMEE 1, ROKMEEZ 0 ETDHL57 (1, 0) BIX I AT
H5. RO ImB¥TE, (0, 1) MY I—EHRIfELILTND.

IMP T i Snica—T 4 » 7 OT—T N (THA 475 X) ZHWT TET7L0H TiX

D] AT S . ZIZTHE, T8I ZBRWTHTZ1T5. IMP Oa—7 4 7 DT —7 )L T
(O F ) BHDENTWD Z LiE, T ATHNCHT 2B A IRD D12 DIZHENITH S
aA—F 4 T DT —TNDF I —EH A[1], B[1], C[1], D[1] %, #ELEZkoxE €51
DIROWR) ICRETH. 72120, U] ZBRWTZ2 L Tn5256 0 TH, WETIX
Mol f ) NABMICAE SRS,

FRZ @D EREZF ST, HAz2i@d 2 KOEROFREH TIDEITHIEW, REDY
B, Wbws W] NEHEBMTESND ST AR, £ 072D, IMP TiE 1048
H2L) OF =y 7Ry 7 A3 Y, Excel OEIFSHTICES O EHIC 0 M) F=v 7
Ry 7 ABH%H. SASD GLM 712+ ¥ ¥ TiX, model A7 — K A2 ~® [nointercept] A7
VaYERETDHEOIE, HRPHELLN TN,

AT74 K21 AT7A4 K22
EREODIS—EH FHAUT5 X ZRV-E4H
* BEREDEHESLT—RICHL, BRI HE eHAENIa—F4VFTDTF—T I (THA
g’,;‘f%iﬁ'i’ ERREZEREHICERT DL V75 X)EAWTIETILOHTIESH1IE
N = -
: 17755.
o —BMEDIF, BEREN2KEDIESIC, B ==
DIKEE 0, ROKEE 1 £35E55(0 DE o T IZRVTRTESTS.
FI—EHTHA. oI AHAShTINAI LIE, TH A 1THIIC
+ JMPTIE, (A, 1, A, -1) DESIZELT 0 HITLERBERDI-DOISHBTHD.
EBBESH (1, ) HEELS—THSAEHIAT » A3—2% A[1], B[1], C[1], D[1] [&, &5
W3, Chix, BREERTOERIKRTHS. EHOFEETILOPHRIHETS.
» BI—EBOEZ A, #HEtV IR EIZRES.
20214E12168170 IEMR{TRE 21 2021412168170 AT 22
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ATA R2BITRLTEEDIE, a—FT 4T DT =T (THA ATHNX) % DT T s 5%
Thd. W1 ACKHUES AL &R0, RICHERTLIIC (O, 2) MARKRED
Bt DFFATAE R & 7RI —ET 5.

F3 NFEHR/REE LTI LIZRER (R T4 B 11 H548)

Pat bagiin

EH BEHE SESH EES Fi#

| E5L 4 303.0952 | 75.7738 34.9725

RE 2 4.3333 2.1667 pfE(Prob>F)

DR(IEERH) 6  307.4286 0.0280%

ZHERDIRTE

EF BHE ESH eSS FiE pfE(Prob>F)

A 1 77.0417|  77.0417 35.5577 0.0270*

B 1 112.6667 | 112.6667 52.0000 0.0187*

C 1 28.1667 |  28.1667 13.0000 0.0691

D 1 22.0417| 22.0417 10.1731 0.0858
AT7A4 K23

JMP: ETILDHTITH

A—T 42T DT—TIL(THAUTH X) TOEHT

S

ER BHHE EHEM FHEES Fi
|Tc?‘)|, 4 303.0952 |75.7738 34.9725
= 2  4.3333 2.1667 PpfE(Prob>F)
2HRIEIERH) 6 307.4286 0.0280%*
ZERDIRTE

ER HHE EAM | S FiE  Prob>F
A[1] 1 77.0417 | 77.0417 35.5577  0.0270*
B[1] 1 112.6667 [112.6667 52.0000 0.0187*
C[1] 1 28.1667 | 28.1667 13.0000  0.0691
D[1] 1 22.0417 | 22.0417 10.1731  0.0858

EFalE ADA[M] 85D, BRIT(1, 2)E 4%
EREDESLETE—H

20214£12 168170 EiRITHE 23
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THA T ZER W ZN\SA—2DHTE

[EUFSHT ORI, AT7A4 R 24 IR LIZEYF T A—=ZOHTITHY, AT K 23
(R LT B RIC EHE &N Tn s [HROBE] 1, et chsd. L
DL, IO KD BT RDOVER A RIS LM FIRIC, bHAA0 [EYRT
A—H | OFFEIRRRITE EA TV,

[RT A =2 OHEEE ] (T AZBE T DHEEM, FERENE ) S, (BEDR R
NENTWD., 2KEDELZRDIN /DT, ZOFRIX, AT7A4 K23 TrRLE [BRORK
E] TR D FRREDKFIC T 5. LEn- T, 2KEDELZEDOHFIICEBNTIE, %)
ROMBE] L0 b TEYUFNT XA—2 OHEEM] OFD, KEMOEDRKE P RINDHDT,
fHEHMEN L.

(HEEMOFE) 1, RE yl O INAF Ty - A=a—0 HEEME] OF»s THEE
EOMERE] ZBIRT 52 LICLVELND. A EZED T 5X5 OHEMOHEREITSI )
INTWD. T, AT7A4 R 40 ZRTT7T—XOMBETHIEIL, o< ThHy, %
TEDHEE DEEMEL 72 5 /3T A =2 D EBILZHATH (AT A F 41 ZH) »oEHIND.

254 K24

AZERI T HEIRANTA—2DH B

INSA—SHTEE

g HEME SN ti@ Prob>|t| ¢ @ ﬂ% Y \° 5 )( —_—
tIE  19.1667  0.6009 31.8953  0.0010%

A[1] 3.5833 0.6009 5.9630 0.0270* /5’ 1)) *ﬁ E ﬂE ’&-
B[1] 4.3333 0.6009 7.2111  0.0187* & j]'d'é

C[1] 2.1667 0.6009 3.6056 0.0691
D[1] 1.9167 0.6009 3.1895 0.0858

uta Bl o HEEEDFERE
1HRS 4= . <

ey A[1] B[1] 1] D[1] 17T 5'] :E)JEI“] T
i [ 1.0000 -0.2500 -0.2500 0.2500  0.2500 & jJ 'd-é

A[1] |-0.2500 1.0000 0.2500 -0.2500 -0.2500
B[1] | -0.2500 0.2500 1.0000 -0.2500 -0.2500
C[1] 0.2500 -0.2500 -0.2500 1.0000 0.2500
D[1] | 0.2500 -0.2500 -0.2500 0.2500 1.0000

2021412168170 BHRTRE 24
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WITKESLUVRBKEDHEEFH

ATA R 12 TRLULEARRE (1, 2) 12X 2BU7KER L OR#EKEOM G S X
THTUTm 7 7 ANEFHT DD, a—T 47 OT =TV (FTHA 1475 X) % H
WETR T a7 7 A NVE AT A R 251TRT.

ZFRE (1, 2) ITHLT (U, -1) &EL7-0T, BITAE GE1AE) 1%, L8O X
T My ERRETD. FadAkEEE, (F 2Kk%#) OMAEROT, ERTO XHET 1) &%
ET D, HEE SHIZHBATKIEDS 31.16667, iE/KYED 7.166667 & AT A R 12 (TR L7-fnF
E—HEHLTWD., bHALIS%EHXMEE —FHL TV,

IMP OWNEBTIE, ZOXIREHERINTVADTHAHN, BHELFTRNEL U THEITL
A O IR R, WEHOFBFEZK L SERWE ) 2R E 2> T 5.

A 74 K25

=X | winlylbF @
HITKEE (B1/KEE) aE 7K #E (BE2K#E)

FHTOI7AN FAZTOI7AIL
oy )%/ﬁ;yf;g e mé
> eow | 2P —H—H [ T 5]
TR e aar e e
Al B{] ot op A B c) o
KENM, 2) BN (1,1)EREET S
2021412168170 BRI 25
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ATA R 13 T, (Ri#EAKHE) & (BUTKYE) OEHETLIMIFEORLOEL, [ AX
LR OBERET i - BAT) E AL, NI A—=ZITHkDOWZ (2, -2, -2, -2) & A
NT5HZ&ITED, ZOHEFEM=24.0000 & FEHERAE=2.0817 N IS TWD Z L AR
R, (2, 2, 2, 2) ROMNX, [a—=F 4 TOT—TN (FTHA U478 X)) 1T X DR
HremE L Tn5.

ATA K25 TRLIZE DT, BATKUEEL R KHEDET,

%i@7k“f% @J}:]L: 17 A2:_17 B2:_17 C2:_17 D2: _1
—) BTKHE Bif=1, A=1, B=1, C=1, D=1
0 -2, -2, -2, -2

THY, HEREOEEOMT LN TIE, 1, -1) WY I —BHicABIh b7
D, NDAXLREL, ZOWNGHEROKEMOZELEZRETDHZ L5,

AT7A4 K26

(BB KEE) & (BRITKE) DE

4 = DAY NRTE BE A=-1,...,D,=-1
mE-wT | —) B4 A= 1,...,D= 1
peE = 2,..., 2
A 0
AL1] 2 | BEREOFEOHFBHMLATMTIE,
B1] 2 (1, )R —FHRICEHRS
o 2| hTWBES, hREALBREE, A
- :— LERELLES.

& -24.0000 .
g 2.0817 FR30 288.0000
pil(Prob> |t]) 0.0074 FE 132.9231
R 288.0000 piE(Prob>F) 0.0074
20214F12 168170 FiRATiE 26
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=/ 2 FBEHEEMFD LR
T, AT7A F 14 TRUESRFOKEKRT D [H/2 R EYE) 1%, A74 K27 TR
TEIIZ, RFGA—=XOHEM] "oitRE INT-HREMC—%T 5. T74hbb, KT+ A D

AR 2 AT, % 4 IMP O TR OIER DT
YR +A[1]=19.1667+3.5833=22.7500, (n=4) EDVER
B —A[1]=19.1667 —3.5833=15.5833, (n=3)
LLTEE SN, CARRN 2 BEHE LTERST :2 z 2
y y
W5, KREMER®H D FEORMEHMEEFHET D L&, NI N 715 715
F AR T L DITE 1 KEDR/N 2 T EHL, BIFE A| 4| 3|22.7500[ 15.6667
¥) 227500 I —ET 503, B 2 KEDGAEIL, &b 2 B[ 4] 3|23.5000(14.6667
) B . c| 3| 4|23.3333|17.0000
TN 15.5833 THAHDITKE L, BT T 15.6677 ol 3l al23.0000| 172500

E—E L. KT DDA, KU1 OBREN K
L7,

ZOX DI, IMPEB ELINSAS TiX, KEMENRH D Z & R L0 =012, [ElF
AT OHEEE BRI LI2BIERNC L5 HEEME LY TR/ 2 ) LB IZMA LTS,

AT7A4 K27

S E ——
ITNTNDOREFDE/IN2FETL
(1, 1 RERF—FEHDERIL, FRFAENDLE

INSA—IHETFEE

In HEME | RERE tiE Prob>|t| WIKUE  FoakHE
i 19.1667 0.6009 31.8953 0.0010%
Al1] 3.5833 0.6009 5.9630 0.0270%* 227500  15.5833
B[1] 4.3333 0.6009 7.2111 0.0187* 235000 14.8333

C[1] 2.1667 0.6009 3.6056 0.0691 21.3333 17.0000
D[1] 1.9167 0.6009 3.1895 0.0858 21.0833  17.2500

A, JKE YIF+A[1], A, K¥E T1H-A[1]
D, )K#¥ H1H/+D[1], D, /K#¥ t1kF-D[1]

2021128168170 MiETTHE 27
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JMP DELEF

ET, IMP DFEWBFTHLN, WTFE (1, 2) MoOLFEREL LTRSS 2 L1280,
RUMED B HEARR DT DRI TEHZ LE, B TH L. KEAKEOHAEYE, BT
KIEDMAEEDOHEE & 5S%EFIXMOFHE L T2 7 7 A L TGUIRIZTE S Z L%, #
EO L. DAY DREE VT (R %E & HITKEE) OZEOHEEIX, IMP OWNEEHR O
AR A 2 BRiE 72 LICIIAFRE T H S, R T & OKREFEE L 95%EHEXE D 7 Z 71X, {E5
DERRERY, FEOTRRTERNE ENLINFED.

AT7A K28

JMP O f& % F

oEHFE, 2)HDBABERELLTHTT S LIS
&Y, HAHED HHERXRDBANREZICTES.

o RBEKE, BITKEDHELIS%IEFERMEDET
HHFRTOI7MILT GUI HIZTZS.

* HAZLBREZRAWT(REKELRITKE)D
EZEDHEIE, IMPOAEETEDLHEADIEMET
NIETEDD, —RHICIIEETHS.

e ERCLENDKETHELEIB%EBERBDT 521,
BRIDRRELY, FEOTRRTERL.

20214212 5168178 BiRfTiE 28

IMP @ TEFNLO&HTIED ] W TRENED & 5 EALARDOT iEZ R L TELDOTH
L, IMP X7 A4 2 AKINMELREHEY 7 FTHY, #THLTFRICHEZ LMY 7 hT
I, BEOKEHY 7 b E LT RBMEEABO TN DD, KA H 5 ERROMHTIL,
— IR TIIIT R, EERR D SAS/GLM Fu oV ZHviE, R L0 EE RN S
bNHDOT, FESETAZ VT FEMROERIZ/RT. 2720, 5 6 EITRT Excel (XD
ENTEZBE L Tho Ty L VESND I 2D 5.
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5. SAS/GLM IZ&ARENEL HHEIR KD AT

IEAEIR D SAS O GLM 71 v ¥ v &V, KEER & 5—[55&%@%%%%%%? GLM &
1YYy B W TN S IEOFEMIE, EE - KIS - 5 (1989) , [SASIZ R D ERT —4# D
fENT) ICRESN TV DO TERENTZV. T 2T, IMPIC X 55 % SAS TEELT 5 ik
IZOWTRT. ANST—#1%, AT7A4 FI0IRLEIMPO LT —X LRILTHS.

GLM 7'rI Uy TliE, ZHEEABREL L THOIGAEIL, class A7 — M A FTERHRL,
HRHF D /N2 T OBHIIE, Ismeans AT — b XV M2 HW5D . BIAT/KUE & /K UERS &
O DFENT, estimate 27— h A2 N TRIET D25, LOFIZ GLM 712 ¥y ORNETT H
A ATHI~ORBAFIEICEE LR T TR 6720, EROZ 2 7%, (1, 0) Moz I—%4
¥ThH DD, estimate A7 — b AL N TOFKETIE, Q) TRLULEMEIZERROA 5 1 IRIE
BILDT A ATHNCEI LTEBRERD HALD.

SAS DR TH
Titlel 'L8missing.sas 2022-3-15 Y. Takahashi
data D1 ;

input No ABGCDy ;
/xNo. A B C D y *x/

datalines ;
T 1 1 1 1 32
2 1.1 2 2 23
3 1.2 1 2 19
4 1 2 2 1 17
5 2 1 1 2 19
6 2 1 2 1 20
7 2 2 11 )
8 2 2 2 2 8
proc print data=D1 ; run ;
proc glm data=D1 ;
class ABCD ;
model y = ABCD/ solution ;
| smeans ABCD / stderr cl ;
estimate 'IR{T intercept 1A 10 B 10 C 10 D 10 ;
estimate ' & intercept 1A 01 B 01 C 01 D 01 ;
estimate ' &@E-¥H{T intercept 0A-11 B-11 C-11 D-11
estimate ' &/ 2 FEF AT intercept TA10 B0.50.5 CO0.5 O 5 D0.50.5;
estimate ' &/ 2 T|FH Als’ intercept 1 A1 0 ;
estimate ' &/ 2 TEFY A2f" intercept TAO01 B0.50.5 C0.50.5 D0.50.5;
estimate ' &/ 2 FEFY A2s’ intercept 1T A0 1 ;

run ;
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GLM Z7as oy A

TAVDFER

class AT —FRARNTH
BRELLEEZEHOS

BIEYIZHIBR

Bty DX BMEA H

AT7AR11 | EA
D5THLST | Model
MK | Error

JMP (ZH[FIZEDH )
MNHDHNVERE LT

IMP @ & &
(ZA7 1) D
A SITN

ATAR1LIZ
X

Btk DK A
H#L42%(1, 0
DX I— K
TOffHT, & 12
(Z%FIS

S o

GLM 7O %
DEEEHOKEDIER
Vo] KE  fE
A 2 12
B 2 12
o] 2 12
D 2 12

HARAAEETTFR—a 08 | 8
ERESh=ATFR—a 8 7

Corrected Total

FHFES FiE
75.7738095 3497 0.0280

BEE F75H
4 | 303.0952381
2 43333333 2.1666667

6 | 307.4285714

Pr>F

R2 5 | EENRZE  Root MSE | y DFEH

0.985905

7.466465

EX BHE Typel FHH

A

B
C
D

1

1
1
1

EFN BHHE

A

B
C
D

1

1
1
1

INTGA—A

Intercept
Al
A2
B1
B2
Cil
C2
D1
D2

86.0119048
176.8166667
18.2250000
22.0416667

Type Il A F

77.0416667
112.6666667
28.1666667
22.0416667

H#EfE
7.166666667
7.166666667
0.000000000
8.666666667
0.000000000
4.333333333
0.000000000
3.833333333
0.000000000

0 W U W W W W o w
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1.471960

FHTS
86.0119048
176.8166667
18.2250000
22.0416667

FRHFES
77.0416667
112.6666667
28.1666667
22.0416667

1.20185043
1.20185043
1.20185043

1.20185043

1.20185043

F {E&

19.71429

Pr>F

39.70
81.61

8.41
10.17

F &
35.56
52.00
13.00
10.17

0.0243
0.0120
0.1012
0.0858

Pr>F
0.0270
0.0187
0.0691
0.0858

t &
5.96
5.96
7.21

3.61

3.19

Pr > |t|
0.0270
0.0270
0.0187

0.0691

0.0858



Ismeans A T—kARDHEH  Ismeans A B C D / stderr cl

ATARNIAIT | Ay OB/ 2 REY | BHIRE Pr |l 95% SRR A

ﬁrﬂ_‘ 1 22.7500000 | 0.7359801 @ 0.0010 19.583333 25.916667
2 15.5833333 | 0.9501462 0.0037 11.495184 19.671482
B |y DR/ 2 TFY BERE Proltf 95% {SFER
1 23.5000000 0.7359801 | 0.0010 20.333333 26.666667
2 14.8333333 0.9501462 0.0041  10.745184 18.921482
C y DR/ 2 FTFY | BERE Proli 95% {EFEMR 5
1 21.3333333 | 0.9501462 0.0020 17.245184 25421482
2 17.0000000 0.7359801 0.0019  13.833333 20.166667

254K 14|z | Dy DR/ 2 TFY | RERE  Prot 95% {SHAFRF

;Qtpg 1 21.0833333  0.9501462 0.0020 16.995184 25.171482
2 17.2500000 0.7359801 0.0018 14.083333 20.416667

estimate AT—kAVRDH A

ATAR 25- INGA—E HEfE BRERE tfE| Pr>l
26, & 14 T BT 31.1666667  1.20185043 25.93 0.0015
P B 7.1666667  1.20185043 5.96 0.0270

FE-331T | -24.0000000 2.08166600 -11.53 0.0074

AT A R121ZR LT2 IMP TOBATKHAE L G AKEOHEEIL, GUIBMEICLVHfEETE S
23, SAS @ GLM 7’1 ¥ ¥ % TliE, GLM OWHEI CAR SN DR (2) TR LRI EROf
HT WA ATHNZEN L C estimate A7 — K A2 N TIRO L IZERETHVLENDHD.

estimate 'R intercept TA 10 B 10 C 10 D 10 ;
estimate ' &xiE intercept 1A 01 B 01 C 01 D 01 ;

WA ED DHATAMEZ S| e, TR 76 84T 231X, IMP T, %
FA RBITRLIEEIICHRAZ LRERME YD TH LA, HECHE TEREND T A
ATHIOHGENRKDIND . IMPIZHAT, GLM 7 m oYy TlFER—AL T\ 5. 7272
L, M) & T3AT) KEORENTE TOHENFHETH .
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estimate ' fxiE intercept 1A 01 B 01 C 01 D 01 ;
—) estimate 'IR{T intercept 1A 10 B 10 C 10 D 10 ;
estimate 'E@E-¥4T intercept 0A-11 B-11 C-11 D-11;

Estimate A7T—FAVMZ& S/ 2 FFH

HIR T OKUEZ T Do/ 2 FEHIFHE L, Ismeans AT — kA F TR D D DA%
ThH DM, estimate A7 — F AV FEHNWTHTE S, KT ADE 1| KEOHE THNIL,
DR T DZNZENDOKEDTIM 0.5 2 52 20BN HHH, HE LR TH 0.5 3HE)
NI D . 3 13 D Excel ICL DB RE2SBOZ L.

estimate ' &/ 2 FEFH AIf" intercept 1A 10 BO0.50.5 C0.505 DO0.50.5;
estimate '&g/IN2 EFH Als’ intercept 1 A 10 ;

NFA—5 #EfE RERE tfE  Pr> |t
B/ 2 FFHAIF | 227500000 0.73598007 3091 0.0010
B/ 2 FEH Als | 22.7500000 0.73598007 3091 0.0010
B/ 2 FFH A2f | 155833333 0.95014619 1640  0.0037
R/ 2FFH A2s | 155833333 0.95014619 16.40  0.0037

BN 2 FIFEHNE, HEE SN ER AT A—2 2T, FRTOKELEZHEH L TVWD
DTHDHN, (1, 0) M I—EHOHBETH, (0, ) B I—LEHOHAHTH, IR
LI X DI SN T A= B HICIERET 5 2 EnTE v, (1, -1) ®HHAs
I —EHOLGATHIE, AT7A R27TIRT LIS, U GBI u OHEE) 12 A[1] O
WEMEE T TA AT AT DHELEVSTLERBIRFRTROOND L, EFICHIATLZ &
LRLHTHD.
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6. Excel DEIRAMERAWEEETIL

274 K29

IMP 72 E D% < Oftaty 7 T, G
DRI N TNDH DT, 45 Excel DFEIFSY
MrighT) EEFICOEVRAAELRTLT
Wi 2R L, BIBET VER WL e E 4. Excel OEIFHHTIZLD
FIORRAT ST IEA TEICHBLE S & Lz s = BEETIL
Iz, FEEOFE Y 7 NEFRE T D L, FiEt
VT NOFEWNENERERDNLT, BT
TV OBERIZ RN U2 AT FIE O N B A%
Mo TLED.

2021412/1168178 Wi 29

AT 4 K30121%, Excel TIER L7=T WA 1781 % W= RGO EMNZ, Excel ® [45H7
Y— L] @O TEUFOMT] OFEED Excel D — k FICHRTERL TS, Z0kokz &
NHEIZTE D Z &0, HEWNREEOMITIZD EEbis.

A 74 K30

Excel CRAED HHEIRX K

Excel DI 2 Y—IL1DIBEIIGEHSHT1ZANT, EX
DTHFAL4THI (A, 1) BT 5ETEREERT.

TYALATH] X Y DO HTER

Xo X1 X2 X4 X7 HHE 25 ) PoRitd pan1458
No. u A B C D 0 £ y Bl 4 303.095 75.7738 34.9725
1 1l 11 1 1|6+ e =] 32 R 2 4333 2.1667
2 1l 1 1 -1 -1f]6/] e 23 &3 6 307.429
3 1l 1 -1 1 -1{]6,]|es 19
4 1 1 -1 -1 1]]65]|eq 17 ¥ ERERRE t P-fE
5 1l -1 1 1 -1|[64] [es 19 19.1667  0.6009 31.8953  0.0010
6 -1 1 -1 1 20 3.5833  0.6009 59630  0.0270
8 1 -1 -1 -1 -1 8 43333  0.6009 7.2111  0.0187

2.1667  0.6009  3.6056  0.0691
1.9167 0.6009 3.1895  0.0858

JMPOTHAUTHZRAWNV-HREEEIZT—HT 5.

20214F12F1168170 BiRTTEE 30

u a b ¢ abc

NN
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A Z A R 30 T/ L7z Excel DEYFIATICR L, fEHHEZT 5. £ 51287 X 912 Excel
DOEYFSHT T, @F 9w Gy “TYA ATH] ZiAEEE L TRIET S.
E IR LIENT A —2 OS5 HATH 2(0) 1%, Excel OITHIEEI L OVHOITERIOR SN
TWDIRED R GRESHMOHEEME) 6 =2.1667 ZHW T,

ZO)=(X"Xx)"'s
= Minverse( Mmult( Transpose( X D #iH), X D#iPH) ) * 57 }
ELTERELERERTHD. Z0FEICHWDTYFA ATHIX 1T, bHAA THIH u |
BEHENETHA ATHIX Thb. /35 2A—2DOIENEATHI X (0) DEHEDT-%, Excel DEIF
I CTHREDRN Y p ) OFILHRLEZOTHD. 728, Excel DITHIBIH DM ITIC
DT, K20 DHIRZZHOZ L.

)

EF T ORBRERRZE Y, FPO XL THEINEREREOTHA I 0. RXT A —=2 ik
SEATHN () DRI RN, BRXFGA—ZDOHHE 2> TNDLDT, FiLHDFFENR,
FEHEREZE SE 261 5.

% 5 Excel DEUFOATIZ K B/3F A —H OHEE

TYAATH X Y ST
Xo X| X2 X4 X7 A E ) J7HK pan8zd
No. . A B C D 80 g y El5 4 303.095 75.7738 34.9725
1 11 1 1 1[0+ &=l 32 k7= 2 4333 2.1667
2 1 1 1 -1 -1{]6.] |e 23 &t 6 307.429
3 1 1 -1 1 -1{[6s] |es 19
4 1 1 -1 -1 1(]65] |es 17 Ff AEWERRZE t P-1H
5 1 -1 1 1 -1]] 04 |e;s 19 Y 191667  0.6009 31.8953  0.0010
6 1 -1 1 -1 1 20 A 3.5833  0.6009 59630  0.0270
8 1 -1 -1 -1 -1 8 B 43333  0.6009 7.2111 0.0187
u a b ¢ abc C 2.1667 0.6009  3.6056  0.0691
D 1.9167  0.6009  3.1895  0.0858

RFGA—=Z DI EATH T (0 )=(X'X)"a”
0.3611 | -0.0903 -0.0903 0.0903 0.0903
-0.0903 0.3611 0.0903  -0.0903 -0.0903
-0.0903 0.0903 0.3611 -0.0903 -0.0903
0.0903 [ -0.0903 -0.0903 0.3611 0.0903
0.0903 [ -0.0903 -0.0903 0.0903 0.3611
=Minverse(Mmult(Transpose(X D #iFH) X D)) *o

W DERZROMN TIE, WF T LD, FET2RD, FETT 2 idEs7#
67 =2.1667 THEIST- FEND p fEZ RO TS, Excel DEUFZHTTIX, SBOHTRICT R
TORFZAZIZ L2 KE) CEG), i CEEEST) Lt shiewn. 2720, [\l
BB D p D, DA ED FENLRD N pEIZ—ET 50T, ZOMKEEHTA
TA RRICTTEIICTBANMRICELD L LENTED.
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EHRAFEKXD Excel > —F LT

DRI

Excel DEIFIHTIZ L B3, Excel DITHIBEEZHWT, £S5 Z2HHALTHLI. K 6I1TR
TOIX, £ 5 OF7FA AT ZAVERRRE X0+e=Y L L, TOWDIZT VA 175
X OEETH X 280, EHGERER (X'X)0=X"Y LT 5L Excel OIFFIEEE A
TRLELDTHD. FTHIERLD X X (a,) D a, 1, FEAITHX X OEFE A2 £THAICH
A+%. £72, X'Y® (B, B,...,B,) i, 7 "M XY OD#{EFRERTHAEIHERTD.
728, EHAFBRRXOEHICOWTIE, F9E23RO L.

#6 TYA LATHX AW ERGTRRK
EEITH X T YA ATHN X WIS X Y
1 2 3 4 5 6 8 xgXxX;X)XxX4x7 O 2 3 4 5 6 8 ¥
w1 1 1 1011 1t af el o111 1] 32
All 1 1 1 -1-1-1f]1 1 1-1-1||oer] |1 1 1 1-1-1-1|]23
B|l1 1 -1 -1 1 1 -1f]1 11 1-1]|oy] |1 1-1-111-1|]19
clt1 -1t 1t -1 1 -1-1f1 1-1-1 1f{fles| |1 -1 1-11-1-1|]17
D1 -1 -1 1 -1 1 -1f]1-1t 1 1-1|[oy] |1-1-11-11-1|]19
1 -1 1-1 1 20
1 -1 -1 -1 -1 8

X'X (g, 0~ X'y

7 1 1 -1 -1] [6~]=] 138.0| By

1 7 -1 1 1] |en 44.0| B,

1 -1 7 1 1| |on 50.0| B,

101 1 7 -1 |0 2.0| B,

101 1 -1 7] |on, 0.0| B,

ERFBREAXOWEISEATINXTX) " 28T, ERFREXEZM LR 7T O-REED. 50

ni-#ees LA,

V= éoxo,f + élxl,i + é2x2,i + é3x4,i + é4x7,i
=19.17x,, +3.583x,, +4.333x,, +2.167x,, +1.917x,,
ED. Ik, MTHIREFD (X 'X) (cp) De,tE, X'X)'ORBERERTLAITHERT 5.

7 KIWMED & % EAZFNI KT 2 EH TR O

(10)

(X'T)()_1 (crir) X'X (a,0) or ()(T)()_1 (cri) XY
0.167 -0.042 -0.042 0.042 0.042|[7 1 1 -1 -1|| 6" |H 0.167 -0.042 -0.042 0.042 0.042]]138.0
-0.042  0.167 0.042 -0.042 -0.042111 7 -1 1 1| 6" ]]-0.042 0.167 0.042 -0.042 -0.042 || 44.0
-0.042 0.042 0.167 -0.042 -0.042)]1 -1 7 1 1] 6| ]-0.042 0.042 0.167 -0.042 -0.042]] 50.0
0.042 -0.042 -0.042 0.167 0.042|[-1 1 1 7 -1[]| 63 0.042 -0.042 -0.042 0.167 0.042 2.0
0.042 -0.042 -0.042 0.042 0.167||-1 1 1 -1 7([ 64 0.042 -0.042 -0.042 0.042 0.167 0.0

00 xX'xy'x'y

0 A 1917 @

o 3583 oan

2 4333 p»

(78 21671 »

Ny 19171 o
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FQITRT L O EHFBRROMEO 27 WA ATH X ITHNT, THRUE D, O ET 5. toF
—&M&g@&aﬂﬁg®¥ﬁﬁ&=M%3ﬁ%%éhf%é.é%K,ﬁEE@E
T-4-1=2 THISTZREEN 67 =8, /df =2.1667 3RO BTN D.

# 8 THUHE p DHETE I L UGEES L 67 OHEE

Xo X1 X2 x4 x7;  TVHHEy OFHHE FES N DHEE

No. u A B C D or p y p eh=p -y~
1 1 1 1 1 1 19.167 |=| 31.167 321 - | 31.167| =] 0.8333
2 1 1 1 -1 -1 3.583 23.000 23 23.000 0.0000
3 1 1 -1 1 -1 4.333 18.667 19 18.667 0.3333
4 1 1 -1 -1 1 2.167 18.167 17 18.167 -1.1667
5 1 -1 1 1 -1 1.917 20.167 19 20.167 -1.1667
6 1 -1 1 -1 1 19.667 20 19.667 0.3333
8 1 -1 -1 -1 -1 7.167 8 7.167 0.8333
n= 17 S.= 4.3333

p= 4 A= 2.1667

df=n-p-1= 2 o= 14720

ZZETOISGHEICE Y, #5128 L7z Excel DEIRDIHIC X D 0580 R OEZED Sy

ﬁ&%zmmﬁ%%MTmé.%@@%m@k@@ﬂ?%~&@%%ﬁﬁﬂﬂmm,%9
SR & D ICHRERTTA XX O TH (X7 X)) ITRRE B 67 =2.1667 AT TRD B Z LM
TE 5. T A—Z OIS EATH Z(0) DX AERO TR, £ 9 \RTEIF T A —4
($R%5%) DOIEUERRFESE L7025 Z L3RI ND.

# 9 T A — 2 OILSHATH) X(0)

XXy (1) o RFGRA=ROINEITH] E (07) SE
0% | 0.167 -0.042 -0.042 0.042 0.042 | [2.1667 |=| 0.361 -0.090 -0.090 0.090 0.090 ||0.6009
0° |-0042 0.167 0.042 -0.042 -0.042 20.090 0361 0.090 -0.090 -0.090 |]0.6009
0~ [-0042 0042 0.167 -0.042 -0.042 20.090 0.090 0361 -0.090 -0.090 ||0.6009
0~ | 0042 -0.042 -0.042 0167 0.042 0.090 -0.090 -0.090 0.361 0.090 ||0.6009
0~y | 0.042 -0.042 -0.042 0.042 0.167 0.090 -0.090 -0.090 0.090 0.361 []0.6009

0" o 0", 0”5 0"y

ZZIWTRLTEDIX, T=2EN 1, BEROBN 4 ENERT—=2THY, 1THEEOER
Z Excel DFRELTRLEDTHAN, T—FHENELL TY, £EEHOENLL Y,
Excel DITHIBAECT A AT OFH OB EEELZ D20 T, HAFIAZFR L THS.

BRDOEH 2 UL EOBGAEOREIFGNTIE, TEEURSHT) EFREidn, I 2 T LI
FELERUTHD. HiimHEpI<, YR EZMA 72T A AT750% Excel ¥ — b RIZERE
Q%Emd@ﬁﬂ%ﬁ%ﬁWtE@ﬁ%ﬁ%ﬁﬁw,%@@%ﬁﬁ?%Vyyﬁélkﬁi

D, BEHEROBMNPIREDL THA ).
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RAMENHDIEE DI TR AT A K31

X T, Excel O EIFEAHIC

X, SRR Do T =
* PEAERDEHE
FOH TN REMED H
. ¢ Excel OEIESHTIX, BFICHT 2980

B OCVIROTIRIE LS g g att.
PITEDE RO, 2 KHER s BEE1QOER/SA—2DHTEED HEL S8

ELAF 72 H1E, Excel OR]JF SMROFEIZIX, t2=F DREFRIHS.
= e o F {ElE, BFAQTHS, BESUEALL
TS DUHAERED, f-&%(2, F,= (Sa/A) 02A DEFEMDS, &
KR DY FHFfERDDH Z & Sp = £,2 02A
MWTXS, [C&>THEL, SR TEREERTS.

% 50 Excel DEIFPFIC L | e 3

DREHRIE, # TIORLEEM
HREROME—%T 5. LieBoT, KEMENRH 5 EARROMITICIE, < —Mi72 By
WEREHTUIINZ LB DND. FBONEREZLEL T LHHEI0E, RXTA—FD SE &
A G =2.116 Z VT, KR TFOEFMEFAT LN TE L. AHE 1 O
Hr&D FIEIE, NRTA—FZO L OBFRNRF=£ L7220 7T, RADEIN

ZAZZFA:SQA_Z/I (11)

KT AIZHOWTIRO LS IEFS, ZRODHZLNTES.

S, =t.6"
=5.9630% x2.1667 } (12)
=77.0417

BEDT=DIZ, IMP O [T LOHTUID ] ZHWEEREZER 10177, AT AIZHONT
DO FREDOFERS, K12 TELLFHETE TS Z B3N DOLND.

F10 IMP D TEFLOHTIEID | IZLHHBIBET L
INS A—FHETE(E

I WEE s tid Prob>|t] XVRORE

t)F  19.1667  0.6009 31.8953  0.0010* EE HBEE  TAH THOES Fi@  Prob>F

A[1] 3.5833 0.6009 5.9630  0.0270* A 1 77.0417 77.0417 35.5577  0.0270*

B[1] 4.3333 0.6009 7.2111  0.0187* B 1 112.6667 112.6667 52.0000  0.0187*

C[1] 2.1667 0.6009 3.6056 0.0691 C 1 28.1667 28.1667 13.0000  0.0691

D[1] 1.9167 0.6009 3.1895 0.0858 D 1 22.0417 22.0417 10.1731  0.0858
AT A R 24 Fig A7 A4 K114
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AT R 3R T LI, MORFIZONTYH Excel TH/RT A —HF O bV ifn%
FEL, DEMOMBICELEDD. 2L, TRENORTOFEFMEMZ, X OICEEDF
FEMZD &

Sy =(S, +Sg +S.+S)+S,
=(77.0417 +112.6667 + 28.1667 +22.0417) + 4.3333 } (13)
=239.9167 +4.3333 = 244.2500

S5 =244.2500 L 72V, AT A K 30 BLOE S IR LIEEH) (RGN OEEES, =307.4286
= LRVWDT, =R SBOTROIEATROTZENTERY. £2T, KKFD
FHMOFN T H L TRRLTNS.

O LTHER SN TR bR AN D Z &1, SRFBHFICAEENE
ETEHZ2WNETTHY, EOLIREONEMDT-DITIE, SFRTOKELEZHEL,
S HIZEND DIKHEFLED 95S%EFX M A REFIR L, oD s T 7R RET DHLERD
L. LIeloT, RO ROERIL, BITOFH 1 ABIZLIEE 20

274 K32

RAEDHSHHZEDSTBEAT TR

¢ EFMODETHIETEHRVSESTERIL,
Excel QOEIGEDTDFERICETDETEEZFT (N
ABDIEITTIERLTES.

RIS DA RIS D0 Bk SEHFDEE
BT 25 Sy Ganid2d teN
N df KRS CEEEE Y F p fiE tiE o~ EhFS
5L 4 303.0952 757738  34.9725
A 1 77.0417 77.0417 355577  0.0270 | 5.9630 2.1667  77.0417
B 1 112.6667  112.6667  52.0000  0.0187 |7.2111 2.1667 112.6667
C 1 28.1667 28.1667  13.0000  0.0691 |3.6056 2.1667 28.1667
D 1 22.0417 22.0417 10.1731  0.0858 |3.1895 2.1667 22.0417
NEF 2399167
R 2 43333 2.1667
ait 6 307.4286
2021412168170 HiETHE 32
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EHEOII—EREZTDFFAVBEETIL

(1, -1) WO X I —EHERHNTZBIEET VIZOWTCRIFEONZ#EA L0 TH 5
23, (1, 2) WOBERFROE F, @A EE LT Excel TR ZHEA LS ED L 5 2k
BA\ZRDTEH D M

ATA R 3BITART LB EORERIL, AT74 K30 &< FAUKERERS. 1272
L, NI A—ZOHEMIT, £ BRDDB, GFERVT pEIXFRCERS. EHLT
ROESHHI 2 KT AOHEE 6, =-7.1667 13X TH Y, H 1 KEZEMED 1, 552 k%
ERIED 2 & LicDT, B 1KMETHT 25 2 KEOEDHEM L 2o T D

A4 R30I L7z (1, -1) tHMOGEIE, #2 KEOHIEN -1 THY, K+ ADE
1 AKHED 1 IZxh D& & LT 3.5833 L72oTnD. 5 2 KEICHTDHE 1 KEDET,
2x3.5833=7.1666 £ 72V, [EEaExbE (1, 2) BI—HT 5. ZHITHEVEERZED
0.6009 D 2 %MD 1.2019 £ 72V, #EfFtfEE LTIXRTC &2 5. TiX, YD 551667 1%, &
DESTHR LTGRO THA I 0. RTOEH (K1) 2 0 DFEOHEEM TILdH 503,
BTN\, AT 4 K300 (1, -1) ®BIOEAEOU X, #iE (DE) €7 /v
DY DHETEAE 1=19.1667 £ 725D LT R D.

274 K33

(1,2) #EXR

o (1, 2)BDFEFE, EHMEHLLI-IZEDEXcelT
BlIR S HETESI=LESLEADH.

T YA AT X Y SO HTER
X0 X1 X2 X4 X7 ElEEE 2’5@) éj\ﬁ ﬁj\jﬁtﬁlrt
No. 4 A B C D 0 £ y B 4 303.095 75.7738 34.9725
1 1 1 1 1 1| 60|+ e [=] 32 FRE 2 4333 2.1667
2 111 1 2 2f([6/]]e 23 &t 6 307.429
3 1] 1 2 1 2|[6:] |es 19
4 1] 1 2 2 1|[6s]|es 17 R R E P-fd
5 1] 2 1 1 2|64 Le 19 Bl | 55.1667] 3.1798 17.3491  0.0033
6 1 2 1 2 1 20 A -7.1667| 1.2019 -5.9630  0.0270
8 11 2 2 2 2 8 B -8.6667| 1.2019 -7.2111  0.0187
u a b ¢ abe C -4.3333] 1.2019 -3.6056  0.0691
D -3.8333] 1.2019 -3.1895  0.0858

¢ THSIMEDTWRIEFEC, FREUK, FolKE%E
L, Y1 FZEBRVLTplEXREL.
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AZ74 K34

fim, (1, -1) A, (1, 2)

Wiz 2 3 — 258 L LTHL s _

AE s e EDESHAI—EMEESZTH, SHNME
THOMANFILE— & 72 F—&t3.

5. L, TR —HDHE o =120, NRSA—SDOHFEEE, BHD.

L, B s, AT A R o BITYIE DHETEIL, KE<EAY, plELERS.
E%J £ fz74}b o (1, NEDJ/IZOA RN DHETEBEELES.
I3RS 7o 7223, SAS/GLM o FRFOHTREIE, FS—THEOEICHAHLT

FuT Ty TIE, #F12ICET 9 5.

N , o (1, 2)E, (0, NEDLSIAI—THOENDBE
LD ICHRBEDOKEE 0 LT 5 X, KERDEDHTIEILD.
J: 5 i;ﬁ (1’ 0) Eg@ &‘\ \: HBE 20214F12A16817H WiRkiTHE 34
¥AaEHNTWA,

EOXI BRI I—EHEHRNTYH, DEONERITZENTHLRIL T, B 0130 OH#HE
BETHY, pELELRD. (1, -1) MOGEIZOARYIFR, —KEHELTO o OREEME L
5.

FRFOHEEMEIL, # I —ZBHMEOEICHEAILTEL, (1, 2) B, (0, 1) MokHiz
H I —EBOEN 1 OREIE, KEMOZEOHEMIZRY, Gy EEbhsrb Lk
WA, FIR T ORI (B 2 T ) #EDIIICLTROELRNVDTHA D M. 4%
R OREIZK L TEMEHI TR LET D2 61F, ffHICKRDD ZENTE DN,

0, 1) MO I =L LIEGEORREEZER 11T, Uk 31.1667 1%, £ TDORTD
B1IKENODBEAEDOHEMTHY, ZAT74 R I12ITR LEBITKEOH EHIC—HTHDT

bHDHN, BREDHRITETRTH S,

#11 (0, 1) WoOX I —EKE G5 2 256 O3

-4.3333  1.2019 -3.6056  0.0691
-3.8333  1.2019 -3.1895  0.0858

u  a b ¢ abc

TYAATH| X Y SRR
Xo X1 X2 X4 X7 H L H) PN Stk
No. 4 A B C D 6 £ y [F]F 4 303.095 75.7738 34.9725
1 Il 0 0 0 0f]|6&|+ei]= 32 7 2 4333 2.1667
2 1l o 0o 1 1/]6,]]e> 23 a3t 6 307.429
3 1] o 1 0 1(]6,] |es 19
4 1l o 1 1 of]|lo;s]]es 17 R ENERRE ¢ P&
5 1] 1 0 0 1]]04] |es 19 I 311667 12019 259322  0.0015
6 1| 1.0 1 o0 20 A -7.1667 12019 -5.9630  0.0270
8 1] 1 1 1 1 8 B -8.6667 1.2019 -7.2111  0.0187
C
D
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(1, 2) WOGHOFRFOKAERY) (/b 2 FHE) X, EOLITLTRDEELRN
DTHAIMN. AT7A R3S ITHETEEZRT. 2TORTOX I —2HOY-EME 1.50 % H
WTHEREE i1 2 R

A=0,x1+6,x1.5+6,x1.5+6,x1.5+0,x1.5

=55.1667+(—7.1667 —8.6667 —4.3333 -3.8333) x1.5 } (14)
=19.1667

TRD B E 4=19.1667 3551, AT A4 K 30 IR LEUINIC—8T 5. 2o axtlL, &K
FDORTA—=EZOHEWBD/2% T T A « ~A F 2T HIE, KELHOHTEM &K/ 2 FF
B)) #RDDHZENTED., EBRICHET D L, K+ ADH 1 KUEDR/N 2 1T,

. _ A 8 . .6
yA,::u_E yA2=y+?
, (15)
=19.1667 — _7'12667 =22.7500 =19.1667 + _7'12667 =15.5833

ERD, ATA R2TOFERIC—ET D, POXHIRYI—LEHE252TH, ZOXIHICH
H & T HHEEMIBONLDTHLHN, DAL TR LI WEEALE L RDDOT, E
RROMATICEE L TIX (1, -1) SRR H G,

AZ7A4 K35

(1, 2) B DIFE DIKET

(1, 2) A u™ DHEE K HE ok HE
5 Bl HEEME BdE HEEfE
B 55.1667 1.0 55.1667
-7.1667 1.5 -10.7500 [ -0.5 227500 0.5  15.5833 |
-8.6667 1.5 -13.0000 -0.5 23.5000 0.5 14.8333
-4.3333 1.5  -6.5000 -0.5 213333 0.5  17.0000
-3.8333 1,5 -57500  -0.5 21.0833 0.5 17.2500

|5£A 19.1667|
o unE, (142)/2=1.5 DIFEEDHEELZETET .
o BKEDHTEMIX, prMHEEOFENETAT

o w >

R TS5RXYB.
o FE—FEHIFL, HEELEODHBICEHLETERT
ZoemtEELL.
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7. FEOETEEICHT S IUEEREDRES

A 74 K36

HEDHUAIHDBE

PERD RN OEE X, EHMOSfEIZ X0 ia
WS RS, FREDHILE L THWTHH 5. HFEDHEEIIHTS
IR EIERT 5. #AMEOHERICH LTIE, * OS%IERRR M D F i
DHEE D D DT — 5 $in, 15K B IT= % )
KL, 62 /n 2 ko THMAENEL, 95%EHIXME
ZEET S FIESERLEN TS,

K UEDAH, BATKEOMARICH LCE, HEICEE LERNTOKELNS, W
bz THOOR] ik, MPEOR) 1CX W EKES 2 ROSHEFHEL, 95%F
HEXMEFET 5.

254 K37
THOoR] BLO® THEEOR I
LU, FEREVICER LTS ER HRDDHEZHDIHEE
BRLOEBICH L, B T x— | * IEEOARELY, ARARREEALE. B

ZNZ BT B BB O 4y B T ISR 9 * BKREDHRTEMBICHLTIE, TOHRTEEL KD
DT =L SRHENIADEEELTo2hD

bND X IR Z &iE, WmHHT SBEFHETRY, ISNERRBEHHET 5.
- - 3 3 SR o FOBEKE, BITKEITHLTIE, #EICTERL-
Hofe. BEL, XUERSSEE, T O HADE OO LY AR B HE
M0 SR LU SRRIDOEA 72 IS T RODEERHEL, 5% EEREEHETS.
B LTk D b g

ERWEDOHIKINSH D DT, BEET
W X AT, A TE R NnWED
HIFIRfFEF L oTN A,

§

2021512168170 IEMATiE 37

AT7A4 K 12ITRLTeE 21, IMP O P77 a7 7 A1) 2T [BATK%E] IO
k] OHEE L S%EEXMARDONDHZ &R L. £, AF4 R 13 T,
(i AKE] & TBITKEE] DEIZOWNWT [ AZ LARE] ZHOWTEERZENREHTE 5
ZlAERLIC. IMP TO [E£7 V005 TED] IZBIT 5 E5FEOHEEMD 95%EHIXHEIX, &
DEIBRFETRDLENTWDLDIEA S ). Excel & W THEN O THD.
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INGA—=RZD D ERITH 254 K 38
IMP O TE=F1LDHTITDH ]

1, BIGE L OIREIC k- T BIETILDIES
WohH., AT7A4 K 38 TR T X7

7 TTET X, RIGER Y ERNTHE(E 00
CEIEEF AT, FYA AT RO, WES EHETS.

Sl X, ROSEEDINI~NT b *» THLUTHIOE (XTX) O#FTH (XX D

RSN B%E c, £T5.
Y ZHWTHEMEES BT K Q*EJ':E{E ekl\o)ﬁiﬁt& var(ekl\) %, ckko-AZ THD.

V) ERYD, RESEG T o HEE 6°L0 DHSE Cov(B,”, 6,1,
By 5. 7L 75O Ci0"? THA.

T g T -l * LD DHHEDPBEITIELTELED, INTA—
(X°X) PEATH (XY O BOEANRAIE 5(0%)= (X0 0 &5 B,
Hh ey LT, HEE O

20214£12716817H WiR{TRE 38
Bovar0) 1%, c,6*L7%. H#E
EMH, & 6, DI Cov(@,,0.)1%, c,6° THY, ZNLONMIENREITHE LTE LD,
RT A —Z DI EATHE E0)=(X"X)"'6 LT 5.

A5 A4 K 3912, Excel DITHIBIEA -85 A — &% OILHEATH Z(0)=(XTX) "' 6> DE
BMEIEZRT. 22 TlE, BESEN G =2.1667T 1T TIZROLNTNEHE LTS,

A7 A K39

INGA—EDEHFRITH Z(67)

EETTH X FHPALATH X THA ITHDFE
1 23 4568 u ABCD  X'X(a:2)
w1 1 10 1 1 1 {11 =711 oA
Al 1 1 110111 a 17 -1 1 1
Bl1 1 -1 -1 1 1 1|1 1-1 14 1 -1 7 1 1
cl1 -1 1 -1 1 -1-1]]1 1-1-11 a1 17 -
D1 -1 -1 1 -1 1 -1f]1-1 114 111 -1 7
1 -1 1-1 1
1 -1 -1 -1 -1
THA T 0BDHEITH 0" /2=2.1667
XXV (e P3G A=A DI LT T (0 )=(X"X) o

0% | 0.167 -0.042 -0.042 0.042 0.042 0.3611 [ -0.0903 -0.0903 0.0903 0.0903
0~ 1-0.042  0.167 0.042 -0.042 -0.042 -0.0903 0.3611 0.0903 -0.0903 -0.0903
0%, 1-0.042 0.042 0.167 -0.042 -0.042 -0.0903 0.0903 0.3611 -0.0903 -0.0903
05 | 0.042 -0.042 -0.042 0.167 0.042 0.0903 | -0.0903 -0.0903 0.3611 0.0903
0~y | 0.042 -0.042 -0.042 0.042 0.167 0.0903 | -0.0903 -0.0903 0.0903 0.3611
—Minverse(Mmult( Transpose(X O i), X D #iFH))*g A
2021512 816&17H =iETRE 39
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IR A =B DINEITHN ZO0)=(X"X) 2% MEH LIk, HOWABIEM (&2 %
) Tt AN B D EE A FREICT A, IMP Th 2 D/RF A —Z OILSEATE 2(0) %
VY, BFED 95%EHEX M DR EEZNEE T T-> T\ 5.

HEYRSTE, #IEET VO SEARNRER TH 505, WAEEITMS

xx 2

S., S, %"
WNZHHANL T, 1THIRHEIZ L BT, A RHEENTE XTI RENTWT, WRE|ZEAEAL
INTWD., ZDE=OIT, BEN 2L ELEBREBE5~OEENRHIINTLEY, TR

DODRIFOZT L, EERDIGHNE W E D RIIFIZ/> TV 5.

HiTlZH 5K HE Y 7 b Excel TITHIFENTRICTEZ S L IR0, BIFET VO
IZEDWIRIT A TE D X I o Z EIFEIX LY. LrL, BBICRDTF A MEL T,
HBHATA R38R LI-FIEIC & 5 Excel TOITHIRHRIL, BENETETRIZONLWE
Bhbivd., 254 K 39 105 LIERT 2 —2 OIS EATH] 2(0) DEFEITHUVT Excel D175
BE% % = B RLR

=Minverse(Mmult(Transpose(X D &), X D& ))*0"2
R LTeDTH L0, 1THEHE ORIV,

EETIE (2021), BAIEICRDART Y UREYRGHTAM, 27U —2 R4t
AT T YA ATHNE F T2 BHFE S AR
https://www.yukms.com/biostat/takahasi2/rec/009-04.htm
12 T A —Z OIGEHTOTEH
https://www.yukms.com/biostat/takahasi2/rec/009-12.htm
EH U m— RL TSN, RSN TV Excel DFHH Y — M ETERA S 720

F7, EEUFOHICEI LTI, A (1983ab) @ MTFIEHIC L 2 EBRSH (1) B
O Q)1 2RIV, 2oL, WEEEy EHZEE 02D xa ETO 4 HORBIZE
Biro72n 7T HEOBIHT — % 2 AW TITAIRBUZ L 2 EEUFOITICOWTEE L MEH I T
W5, £, WEFHTAS—ZAOEBIRSFICONT, BT —ZICk2ERF &L
THIRESTEROBIAE H Y, KRR R OIS, Z ORMROEFEYFRSHTIE, 5
T8RO DIDIHEH LAESHCORTE Y, BE - Ak - HH - 518 (1981) £
FEMENTIE] 20 TSN H 5. KETIL, Excel® Minverse() BIEi A 5 = & ZRITEIC
L, WTBOFFEIET T v 7 « Ry 7 ZA0FFITLTE. GELIX, Hk (1983¢) , TH
ERSATICB T AMEH LEE ) 23BoZ L. B, At > ThREHLERICL S
WATHIDFHHEIX, Fortran 2> TV ZABENB LA TE DT, oL E2D0THD
23, Excel OFEARDFHBEMEET T TIXWITHIOFEIZEITEX R o720 T, AT LA
W
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T—2DEETIE SV H S EATS
IRT A= B OIGEHATIN Z(0)1F, T—FDOIHEITHZ(x) bH Y, HHb L. K
(Z AL EBATA, £720F, EoBEATIIE S oTc L TI2iE, 7T — X OGHEATH] Z(x) 3 &
SHICBI D, 2 DOXEx L y DILTE Cov(x, ) 1T, UG O/RT A =L HEE TS, 2R
KXCTHEL, BHE-1TEH->TRDOLNS.
S

S, =2 =D =3), Covlxy)=—= (16)

ATA K A01%, TX5 THA ATHNX 06T — 2 OIGEATHIO R 2 THIRH R TIT - 72
FERTHD. WNTT A ATHI X OITHMIC Average() BIE A FHV T4 X Z3HH L,
Z(x)=(X-x)"(X-X%)/(7-1) (17)
2L 5T SX5SOESBATH E(x) ZEFHHE LTV 5. Excel DFHENTIL,
2'(x) = Mmult( Transpose((C7:G13)-(J5:N5)), (C7:G13)-(J5:N5) )/ 6
(X O#iPH - x OFiPH)
ELTCRHELEMRTH D, 77— OMBMREITINT, EBID5H#6° % Vars() B TR

A7 A4 K40
—® /—
T—ADHEBER (x) HAEITHZ (x)
u A B C D
TYHAATH X S X= 10000 0.1429  0.1429 -0.1429 -0.1429 |
u A B C D
1 1 1 1 1] E58dTdEx)= 0 0 0 0 0
1 1 1 -1 -1 (T —4D) 0 1.14286 -0.1905 0.19048 0.19048
1 1 -1 1 -1 (X=-X"(X-X) 0 -0.1905 1.14286 0.19048 0.19048
1 1 -1 -1 1 0 0.19048 0.19048 1.14286 -0.1905
1 -1 1 1 -1 0 0.19048 0.19048 -0.1905 1.14286
1 -1 1 -1 1
1 -1 -1 -1 -1 R4 g =] 0 1.14286 1.14286 1.14286 1.14286)
"4DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
FHBATTFIR (x)= #DIV/0! 1 -0.1667 0.16667 0.16667
X(x)/o/6"  #DIV/O!| -0.1667 1 0.16667 0.16667
#DIV/0! | 0.16667 0.16667 1 -0.1667
#DIV/0!| 0.16667 0.16667 -0.1667 1
20214F12 168178 BiBITHE 40
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LTEE, Rx)=Z(x)/V6* /(N6?) THE LR THSD. WITHBITH R(x) 7> 5 IL4 K
91 20) % kD 5= DI21E,  2(0)= R(x)*6? *(N6?) LT L.

INTA—EAQOEETIISHE S EITIOEH
IRF R — B DI EITH Z(O)IZHOWTIE, T TICATA K39 TRLE. 2721, IMP ®
(BT LOHTIID] T, WEHOFE LA TWDN, HIT5Z &N TERY. 272
L, 274 K 24 IR LIZE HIT/RT A—F OMHBITHIR@) 13, 5D ENTEHDT, A
TA RALITRLIZ L DT T A —F OHETEEOIERERZEZ X7 )V SE & LT Excel (ZHUY
HL, /%9 x—% OIS EITH 2(0) 13,
X(0)=R(0)*SE*SE" (18)
ELTHEAETED. ATA K 41121, Excel DITFEHR TROZ/T 2 —2 DI HATH
Z(O) D, 23T A —H DOFBITHIRO) %
R(0)=X(0)/SE | SE" (19)
TEHEL, IMP TS THEEMEOMB) IZ—BT2 2 L 2R LIERERTHD.

274 K41

INTGA—EZDHEER(O™) -HHERITHZ(67)

JMPOTETILOHTITSH ]
Tl&, IN\SA—F(HEEHE) D RFGA—=F DI EATH T (07)
4 E4TH (X A ShiL 0% | 03611 -0.0903 -0.0903 0.0903 0.0903
O THEEDEEID 07| -0.0903  0.3611  0.0903 -0.0903 -0.0903
- o~ . 07,1 -0.0903  0.0903  0.3611 -0.0903 -0.0903
2(07)=R(0")*SE*SE 07| 0.0903 -0.0903 -0.0903 0.3611 0.0903
THET 3. 0~ 0.0903 -0.0903 -0.0903 0.0903 0.3611
HeEIEDIRRS SE=| 0.6009 0.6009 0.6009 0.6009 0.6009 |
Pl L
fE Al B[] C[1l D[] INTA—ZDORBETTSI R(07)
)5 [1.0000 -0.250 -0.250 0.2500 0.2500 o 1 -0.2500 -0.2500 0.2500 0.2500
A[1] |-0.250 1.0000 0.2500 -0.250 -0.250| @*,| -0.2500 1 02500 -0.2500 -0.2500
B[1] [-0.250 0.2500 1.0000 -0.250 -0.250( @~,| -0.2500 0.2500 1 -0.2500 -0.2500
C[1] ]0.2500 -0.250 -0.250 1.0000 0.2500 0% 02500 -0.2500 -0.2500 1 0.2500
D[] [0.2500  -0.250  -0.250 1 0.2500 1.0000f pn | 02500 -0.2500 -0.2500 0.2500 1
2021412168170 WRITHE 41
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INTA—BADHETEEDIRERE SE

BRI TIX, T A =2 OHEEME Z R HERRZE SE THI- T2t D p HZ KD, HEHHY
HIWr 24T o DzH L LTS, SEHO SIS W AR IR B AR O TIE, K
Wi D TBATREDI G B2 BIZESWTHEE 21772 9 DT, /X7 A—X OHEEH
WD Z EiE.

H[EF AT THEE SAL72 /3T A —Z OHEEMEIZ KT DR HERR 722 SE DR AT, < 0F
W) CRENTWDHN, 2 BHLL EoBRSATICR LTI, #FHY 7 MEETT v 7 - Ry
J A TEHD. AT74 K 38 T, [FHA ATHIOM (X' X) OWITH(X X)) DEHZ % ¢, &
L, HEEM G, O 8Var(0,) 1%, ¢,6* Thb.| ZLarL. IMP OHICHDH /8T A—
B OHEEMDSE DS, EOXICLTRODONTZONEEBEICHE L THNDTHDL. AT
£ F41LITRT X912, YA D SE=0.6009 1%, 735 A —% OHLNHATH 2(0) 75,

SEy,. =JVar(cy6?) =~/0.3611 =0.6009 (20)
ELTRDENTWS. MOETFDSE & RIS Z0) sHABEZDOHMOFHRTHE ST
W5,

ATA K42

HEMED SE DFE

B B e 5
PREC BRERAE 1 PAE o ESEEIEA IR E
I 191667 0.6009 31.8953  0.0010 S
A 35833 06009 59630 00270  SEIE, INSA—=ED
43333 06009 72111  0.0187 HoETHI07)

B
C 21667  0.6009  3.6056  0.0691 - i
D 19167  0.6009  3.1895  0.0858 ?&ngia%ﬁ?ﬂ
A .
NFGA=BDOISPATE] F (0 =X X) o o EHHELESIT

0.3611 | -0.0903  -0.0903  0.0903 _ 0.0903 -t o R ddl
-0.0903 | 03611  0.0903 -0.0903 -0.0903 AT, EFNTA

0.0903 | 00903 03611 -0.0903 -0.0003| —ZDHEFEILXITLEH
0.0903 | -0.0903 0093 03611 00903 | MARLVAS, EERETF

0.0903 | -0.0903 -0.0903 0.0903 0.3611
—Minverse(Mmult(Transpose(X %), X O i ))*g ~ g_—g ?;;égzk I:FI 2 %

2021412168170 F#BATRE 42
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RAZFTRO-HEEED I5%EFEXHE
KPHMER 72 WNGEITIE, SR OKEELE) &, HEE SN ER T A —& & Vi HEEE
F—T 50, REERHZHEAEITIET—K L2V, KT AOEATHIIL,
A DT =(32+23+19+17)/4=22.750
A,DFHI=(19+20+8)/3=15.667
THY, FmRT7A—FERHW5AE, 274 K437 L9512
ADHETENE =6, + 6, = i+ & =19.1667 +3.5833 = 22.7500
A,DHEFEE =6, -0, = 1— 6 =19.1667 —3.5833 =15.5833
THY, MOKEOLZAEIZIE, —H LW LICEENLETHD. 728, Haty 7 k SAS
BELOIMP TIX, b DOBIEMOHEERE Z fie/)s 2 5 (Ismeans) &EFRL TV 5.

lo 11 12 13 14 on LA(I)

AoHEm (O 1 1 o o o] [19.1667]=[22.7500]
3.5833
43333
2.1667
1.9167
AT7A4 K43
¥ ——
JEE MU TA
BRIHOMG, BFADKETEY
- B2ERITOY b
/2R EIgR "
KE RIERFY RERE TMHI5% LEMI95% iy a3 25
1 22.7500  0.7360 19.5833 25.9167 22.7500 %f‘; l\{
2 15.5833  0.9501 11.4952 19.6715 15.6667 g_m
3
A
FRIZFn Dl
Y 0w~ 19.1667 0.6009 1 1
A 0~ o~ 35833 0.6009 1 -1
B 0, B~ 43333 0.6009 0 0
C 0~y oy~ 21667  0.6009 0 0
D Oy N 1.9167  0.6009 0 0
FEfn=| 22.7500| | 15.5833
2021412168176 BBTRE 43
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254 F 44

W 0, L 6, » N K
Cov(6,,0,) 1%, ¢, 6 ThHsH I & ﬁﬁ?ﬂ]LO) ﬁj\iﬁt&' SE
I, TIZRR LTz, TE 7= /%
! i A & wiE s o HEEE 6,0 &6, DESE Cov(e”, 6,1,
SA—2 G, bDKMEL AT Cuo™? ThBHIEIR, TTISRLLE.
- RE T A I » HEEShT=/NTA—26,1MZ, HEHUE [, F#T1=
mRERPR A% B L5, 1,6,/ 555,
L=Y" 16, o BT L OHERIE,
5. BB L D4 Var(L) 13, Var(L)=£,%,. I, I, ¢, 0*? THB.
o FHENAHLGILOHMETBEEDEMTIE, £
Var(L)=Y 3" 11,c,6° BIABHTZLL, EhESN-NITECTHS.
¢ Excel OfTHIBE#EFE>TERICHETES.
‘/C‘\j?) 6 . 35%1,% 7j§¥ﬁf£ : & 73) E 20214£12F 168170 EMTH 44

EEHBE O EY) TIE, EHIHHRD
TZLL, BNELNENTEL THD. 72121, Excel DITHIEE i 2 1XHIEFI L D4y
B, BROIGIHRTE S, AiDOEIEX, A4 F4517 T L 91
Var(L,) =11, 6% +1L,¢,,6° + ¢, 6° +1,,c, ,67
=0.361+ (—0.090) + (~0.090) + 0.361=0.5417 }
CEEEAND. ITHEETIE, EEORY MLICH L Var(L)=1X2(0)I7 THETX 3.

21

AT A4 K45

Excel [CKAEEFLODEDETE

L 2 A10)§J\jﬁt& Var(L)= lz(eA) lT= Zkzk: lk lk’ Ckk,O'Az

lg 1) 1, 15 1y 735 A—=20INE75] X (07 v

Var™(L™") =Mmult( Mmult( I OFiPH, X (07 OFiPH), Transpose( 1" D))

AOHE P11 1 0 0 o] [ 0361 -0090 -0090 009 0.09]] 1
20.090 0361 0.090 -0.090 -0.090|] 1
20.090 0090 0361 -0.090 -0.09]| 0
0.090 -0.090 -0.090  0.361 0.090 || 0
0.090 -0.090 -0.090  0.090 _ 0.361 [ 0
Vg
={ 02708 0.2708 0.0000 0.0000 0.0000 | | 1|=| 0.5417]
1
0
0
[ 0]

¢ Excel Q1TH|BA#ZE A (XEHHTHS.
s EFEOHBEMOSEL, BORI—FLTEE.

2021412168178 MEAR{THE 45
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A2 T4 R 4612, BB LI ZOBRIER L D538 Var(L) (- & 2% K1 OKAERL] (/)2 5
TH)) L 9S%EEXKM O AR EE ST, KT A OF | KEOKIERIL, [V 072 hr
IO LT A — 2 OHEEEO DFNR7 hAOfE LY =170=22750 THHE LI-ERTHY, 4
HUZ, ATA K 45 1R L1238 T A — 2 OIS EATE] 2(0) % E N Var(LV) =10 2 (0)1V7
=0.5417 CTRHEA LR THD. WBOFTR SE 1T 1,5(7-5)=4.303 Z#1F 7= D1E, Excel
DN T 7 T ISUEFERMOFE L ENRNEXTLLEEICHNLZDTHD.

FRF ORI LY ITHIET HI0 2FEL, 74~y RATLY OFHBERZ 28245
ZEiZY, ~FELTHETIZENTE S, (BRI, Excel OFTHRY T 7 THRIBMLY Ok
N2 FY)) R L CHlE, RFHOBMEEL, 177 7ERIBREHMEDIZOMOF
Valrda—YPREIMEOREDELLOVAOEEDOFIHD (1xSE) OFPHORIR 12X
D, H/N2EEED S%IEHEXMOREZ TS, iy 7 70 XEO K 1X, TOFEF
TIIEIZ 72 520D T, Excel DEMT TAL Ag,...,Da) EATTLTRERTIRAHT 5.

AT A K 46

FEFDKEFEELIS%IEFEXME

Lo Iy 1y 15 14 y
L ABCD u o B vy & 0r 2 Var (LN) txSE _L95% U95%
LV A 1 1 0 0 o0ff19.167 22.750| 0.5417| 3.167 | 19.583  25.917
L? A, 1 -1 0 0 0]] 3.583(] 15.583] 0.9028 4.088| 11.495 19.671
L@ B, 1 0 1 0 of| 4333]] 23.500 0.5417 3.167 | 20.333  26.667
L@ B, 1 0 -1 0 off 2.167(] 14.833] 0.9028 4.088 | 10.745 18.921
.L® C 1 0 0 1 off[ 1917(] 21.333 0.9028 4.088 | 17.245 25.421
1L© G, 1 0.0 -1 0 17.000 0.5417 3.167] 13.833  20.167
AL D1 0 0 0 1 21.083 0.9028 4.088 | 16.995 25.171
L® D, |1 0 0 0 -1 17.250 0.5417  3.167 | 14.083  20.417

£(0.05, 6-3-1)=  4.303

#EIL, Excel DFNESS } {

JISexSEQWEEM T, BF = N o NN
MORBEHAETS B2 . L+ } }
[FE2THB.

10
20214£12A16817H EiRATHE
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EAZRERTIT, BUTOHRERIE(A,B,C,D,) COMEMIIKI L, KEAZLEHF L L X
ICERWHER UNSWERRWET2) DRONLHKEIZER L L EDHEMEE KD, ZD
ZD S%EFIXENZ LY, EEREROMBEFIZ T 20N HETHDL. AT7A4 F 47 [TRT X
T LD BBUTAREEDOMAEE T, [ D E#EAKEOMAE (A,,B,,C,,D,) THD. TDHEIX
[ CHEESNTWT, ZOHEMIT LY =-24.000, 4y#A 4333, 95% XL (-
32.957, -15.043) LEFR SN TV D.

BRIEFN DT D OFREL [, 228 % , BUTKHE, FalkiE, TozZE e l, ATERHEENT
25D, EOHGEMNG, SWEBXEOFEIX, 7440y RABEICL D3 HEADa e ~<T
HIEEICEIRTE D,

AT7A K47

RIT-REKE-ZDHETE

Lo 1y 1y I3 14 »
L A BCD u a B y & o ) Var (L™) txSE _L95% U95%
1.? A, B, C; D 1 1 1 1 11]]19.167 31.167 1.4444  5.171| 25.996 36.338
.99 A, B, C, D, 1 -1 -1 -1 -1 3.583 7.167 1.4444 5171 1.996 12.338
LU BT 0 -2 -2 -2 -2 4.333 [||_-24.000 43333  8.957]-32.957 -15.043

2.167 1(0.05, 6-3-1)=  4.303

1.917
BEHMO-OORY 155z ?
niE RAKE BEKE | 0
TDE L, BELGHEMNT o
ZB. FDOHEMD, 95%E »
EXBOHEE, 1LY oo
FILREICLZEEROIE © {
NTHIEICEHAETSES. ) B
2021412168170 SHE1TiE BT %ﬁ %

KIED 8 2556 O L EAZRIZOWTT A ATHE HWIZHIEET NV EEH LI Th
D0, ATA R461IZR LT T 7 Excel DT 7 712 K - T 95%(EHEX M & 7 6O THLIRFH]
TEAWE ET oD, 2N E TITHEHREBRO & 5H8EEY 7 M THRRD 7T 7 RKRITEN
TWDHDIE, IMP ThHH7DY, BIAT/KUE L FiEKAEIZ DN T D 95%EBXFEfTE D7 Z 71k
JMPTWW?éﬁ&ﬁEWékEEP®T,X74F13¢mbki9Kqud®ﬁ777
DFERTHIE T DLER D o7
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SAS M@ GLM AL PvTH (1, 0) BAI—Z#

% 5 FT, SAS O GLM 7' v ¥ % TRUMEDN & 5 EARARIZ DOV THFEOHEER K27 L
2. GLM 7a v Y ¥ THWTWS (1, 0) RO I —EHRERHWHEIZONT, £ 121
AT & DI Excel THELZAEREZRT. ST X=X OHEM (R MNH 5 ETRLE
GLM 7u V¥ DT A—=ZOHEEIZ BT H I EPHERTE 5. bbaoA (1, -1)
DATA K30, (1, 2) WMORXT A F 35 OHEFEM & 1T #8220, G ZBRWT pEiT—& L
TW5.

F12 (1, 0) BoF I —EKE G2 156 OISR

T YA ATHI X Y IR
Xo X1 X2 X4 X7 HHE 258 TR pan182d
Noo. . A B C D @ £ y [ 4 303.095 75.7738 34.9725
1 1l 1 1 1 1|l6¢|H e lHd 32 e 2 4333  2.1667
2 1l 1 1 0 ollo]|e 23 &t 6 307.429
3 1l 1 0 1 0|62 e 19
4 1l 1 0 0 1]]65] e 17 R BEUERRZE ¢ P-fE
5 1l o 1 1 0]l04] |es 19 =ilis 7.1667 1.2019 59630  0.0270
6 1l o 1 o0 1 20 A 7.1667 1.2019 59630  0.0270
8 1l o 0o 0 0 8 B 8.6667 1.2019 72111  0.0187
u a b ¢ abec C 43333 1.2019 3.6056  0.0691
D 3.8333  1.2019  3.1895  0.0858

3G A=B DI EATH] F (0 =X X)'a”
1.4444 | -0.7222 -0.7222 -0.3611 -0.3611
07222 | 14444 03611 -03611 -0.3611
207222 03611  1.4444 -03611 -03611
03611 -03611 -03611 1.4444 03611
203611 -03611 -03611 03611  1.4444

=Minverse(Mmult( Transpose(X O #iFH) X D)) *o A

KR DK T D I/ 2 T T, GLM 7' 2 v ¥+ @ estimate A7 — h A 2 R TRD
LolHETEL 2 LARL.
estimate "&/IN2 FEFEH AT intercept 1TA10 B0.505 €0505 DO0.50.5;
ZIT, 0510, ENENDL I —EHOVFEETH Y, Excel TOTPA ATHITIE, 1K
MSTANZ/2 D KOS 2 KRR L LIZHEROT, ROX I RBEZATRI T LITD.
"E/N2 FEFEH AL intercept TA1 BO0.5 0.5 D 0.5

#1312 (1, 0) MoK I =BT 2K KT D/ 2 Fe V-1 L 95%IEHH X ] D FHFLRS F
Y. 2RI, ATA R 46 \RLZ (1, -1) SHRA I =BT B0 o0
X7 RO LRI BN, BIEROHEEM [0 b Var(L7) b7l —K L, bbAA 95%
FHEXHES —%T 2.
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#£13 (1, 0) BOHF I —EEITBT D&KW DO/ 2 T L 95%(F HE X [H

Lo 1y 1y 15 U4 »
L ABCD u a B y & or LA Var (L")  SE  L95% U95%
AN 1 1 0505 05[] 7.167 22.750 0.5417 0.736 19.583 25917
L9 A, 1 005 05 05[] 7.167 15.583 0.9028  0.950 11.495 19.671
L@ B: 1 05 1 05 05](] 8.667 23.500 0.5417  0.736 20.333 26.667
L@ B, 1 05 0 05 05[] 4333 14.833 0.9028  0.950 10.745 18.921
L® C 1 0505 1 05[] 3.833 21.333 0.9028  0.950 17.245 25.421
1.© C, 1 0505 005 17.000 0.5417  0.736  13.833  20.167
. D, 1 05 05 05 1 21.083 0.9028  0.950 16.995 25.171
L® D, 1 050505 0 17.250 0.5417  0.736  14.083  20.417

£(0.05, 6-3-1)=  4.303

HAT/KYE, BiEAKHEE, FRUOHDOEIZHOWT GLM 71> % THRIE LT~ estimete 27— |
AV RTHE, WOXHITHELT.

estimate ' fxiE intercept 1A 01 B 01 C 01 D 01 ;
—) estimate 'IR{T intercept TA 10 B 10 ¢ 10 D 10 ;

estimate 'E#E-¥4T intercept 0A-11 B-11 C-11 D-11;

Excel TOHAINL, F 1418 T X DT estimate A7 — h A N TRRE L7252 KUEE K &
L7 1K L D, BIEMOTZDDRT MY #%ET H. (1, -1) BlORAT A K47 &

I, RO DDORT M IO TR BH, SIERMOHEEME LY b Var(l7) b 554
L, b bAALSE L —ET 5.

F14 (1, 0) BoOZ I LB 28T « ik - Okl —3AT) O/ 2%V

Lo 1y Iy I3 14 »
L ABCD u a B vy & or 12 Var (L") SE  L95%  U95%
L9 A, B, C; Dy 1 1 1 1 1] 7167 31.167 1.4444  1.202 25.996 36.338
L9A, B, C, D, 1 0 0 0 0] 7167 7.167 1.4444 1202 1.996 12.338
LW Fal-BAT 0 -1 -1 -1 -1]] 8.667 -24.000 43333 2.082 -32.957 -15.043
4.333 £(0.05, 6-3-1)= 4.303
3.833

47



8. ILitBITRERFTELEM DD A]

IMP @ T£FLOHTIID | 1X, IMP A
PR SN TR D DARKER) 72 FEBRGFHENE D & L H]
LTWs. <o IFEBREHEE] (BT 5EY
X, FRHEICLDOFHFMONRE FERIZLTE
D, T HSRA 2R E T O SR & 0 BRI

AT A K48

5. F&H

T ZLEMNTER.

IMP @ TEFTLOHTITD |

X, FEHRMOSETIER, #
EETNVICEBEEBNTWND.
[EBRFH L) ICB DREAE
M, BELMETHY, IMP
[EFLOHTIEH)] THHIZ
RETEDLLIICR>TND.

IMP ® 51D &H TiLw]
X, ERHEFICRIEET VAL T
T— ML DATERTELSED
SERVENLOTHD. B
)70 SEBR B L Tl, R TE
22N R % 5 T [ AR O AT
kL, IMP @ [£F LD H T
X0 Z2EXITHEETNVOR
MAEzRERLVIcTED LB
To. 7272, TBUTKYE & Fifigk
HWDEDOHEE & 95%(5 X [H ]
IZBITHHI AL LRETE IR
SMIBEET N, ICLHATTE
72 EIZIESZE A ATV S.

254 K49

i RT RERET B R A o D Rt A

¢ JIJMPOIETILOHTIZOH I, O SIEHE
HEBREEEMSRFLTINA.

* ZLOIEREREFELRICET2EMIE, 7B
BEAFNOSEICEIDEMLIRITHTS
EMTELRL.

¢ JIJMPOTIETILOHTIED L, EFAMDHHET
4K, ERETILICEBESLITLS.

o -, TRBRHEXICES THEE/ERIL, EER
B=ThHY, IMPTETFILOSHTIXSH I TEHRIZE
ETEDLSITHOTULNVS.

20211216817 WikfTHE 49

A7 A K50

[ETILDHTIEDH DR ER

¢ IJMPOIETFILOHTIEH I, EREBICERE
TIVEFATS—MKBAERTECELSELL.

¢ (EHALEEREHEE TIX, X TERLRBIEE
ETCERXREROEICHL, IMPOIETILDHT
T 1ZFERIERERETILOFRAMERERYIC
TEHEEAT-.

o TBHRITKELRBKEDEDHTELISNIEER
RLICEFEDHRAFLIBEFEIZCEWTESIPERE
TFILARIZLHATTER=CEIE, EIELL.

2021412168170 WHRTHE 50
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Excel OEFRZHTIE, #IEE 254 K51

FILDAMOE—HL LT
LTWb. £oOMERN &
Excel fR5HT ta+
95% (G FHIX M DHEE 21772 5 1= 2 IEI Jﬁ? ]}*ﬁ- B
DI fci X5 X=X @;d;f/\ ¢ Excel @@ﬁ'ﬁ\ﬁ(i, ﬁﬁg%;)bwquO)%_
(R o HELTHLTLS.
B8 2(0) 2%, Excel D51 * BEEOHTIALIS%IEBERMOEEETHST
BICL-oTRBIZTEDHZ & DICHEIZ/INTA—E2D H 58175 HExcel D
4= - o —-_ = =)
i3, ta OREE LTEETH fgﬁ@ﬁﬁgg B
L. ZDXO)ZFN, HFED ¢ Excel OEE, 5L\, Fih#RIS5712&D
e 959 i X [i ERBERES +B DBRELL TE2RLEFELNHFT
HEEMEIZ X2 95%(3E HE X [#] %2 L BIRLT-.
DOHFIZELS CERLRVG
O)"Cj%) é . 2021412168170 WIRITHE 51

Excel OHURIX, &5 \WME, B T 712 L HIEMERE b+ B DRERE L L TE KRG G
W CEDZ L BBIR LTz, 72721, Excel OITNHMRT T 7 T 95%ISHEIXE O % 1T 5 B
WCERLRTNE R 620 01E, ORI LT MFEEM] REOERRKLH Y, EER
SHEMELARWE DWWIIEZAR SRS BB O LEI RS LENH D Z & EFIC
ST OMENDD. IbIZ, MEEFA] BXO MEERZE] OLSICLLLLVWHELSDLE
LI EIC b EEE TH 5.

# 15 Excel DWW 72 TR 7 7 7 ORZERPHO b 7 v FIHEE

AR 1-f-BEOEEEE ? X
BEIEAE(F) EDEZEDE(P)
® ){—t>7—3(P) |5.0 % | |={1} +
EAERE(S) BOEREDE(N)
MEoIO :{1 } 1
=R (E)
1-Y—5E(C) ol

KBRT — X OfffTiE L LT, BE— T ThbaBatrROMERICEY, Fa OMITRATE b
FEMT FIADN G SAVER SN TELLZ L1E, BEEOLLWZ ETholz., 2L, FEBROBIN
B EHOHEFIRNSLE LD, KETRLET A T8 EACTEREET VICLD
fRiElx, ED XD BRERORICHEH TE DN ZRGETH S . Excel DITHIBEE v
HZEIZEY, ALBEMOMEMICHT D OS%EEXKMAHET L LN TE, itV 7k
IMP 2 BT 58D T 7 7R R BARETHD Z L bR LT,
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EiE - KIE - AE (1989) O 9 BRI 10 TR B 72 H AR OMNTIX,
SAS/GIM 7'u v Y xR\ TiTo7-. 12720, BUT/KYE LK EOHEE B L T,
GLM 7 a v Uy DAL TS (1, 0) BOT WA ATH A+ 328 iR L7 | T estimate A
T AV MCRDOREVBETHDLZ L Z /R L. IMP TiX, 274 F 12 ITRLIELD
2 GUL & W =& K1 Ok R H ICIRIRT 5 Z L2 X - T, ik L OBATKEOHE
EME 9S%EHXMMABBMICHEIND Z &%, BN THY IMP O TE£7 10 H T
D], SASOGIM 7r v Yy I gL Tna.

JMP 1%, ] 10 THAZHEE T HHEEOHEY 7 FTHY, FETH PRI R HIRPLIC
7. ORI, IMP 22— A2 RIZLEOTHLN, IMP O £ L0HTEH| O
FHHE % Excel OIEHEMRED A (w7 m/p L) THIETEHZLZ/RTILICLY, IMP OFf
FIREARS BT 20T 20, BRAIGHNEZMHTTHELWEWEFHESTWD. F
72, IMP 2Mii x e — 2kt LCiE, AESOFR Y 7 N OREBED T TS 2FE L
D, Excel ICXDHBETHLZLAHHEHL, BLFZEHMNLTFr Lo IPEINDHT &%
HEL TV 5.

ATA K52

fRIZm T

SEOERIL, B EFZESTERRNGEE R
SIMAFIEETOREPFDOERDEIEDHRRT
51-HTHY, 4.5 -4.4H DIETRFAFZ1ER

L7-.

4. WRIZE 7 AT K 5 RIED 3 5 ELAE K D fFHT 141
4.1.  WEET V- BIRET IV - BIEET L 141
42.  MIEHEERIC X HEA(L L EXCEL IZ X H175IEHR 143
43. HARRIIBTLIHMEET NV 156
44.  RUED B 5 EZRIZBIT 5T T L OEM 159
45. IMP® [E=F1OHTI® | ZHOT-HRIEET LVOIEH 166

20214F12 168176 WiR{THE 52
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AEIOFEEIE, TR T %8RRI EIFSHT AN LET2HERORDE 4 HD
RO~ THY, AT7A4 R 2IRTHE A58, FA4EOWIATAT A REEHR L. B
43HHZDONWTIE, AT A FIZIEEENTWRVWOTE 2 ET]Y EiFe. F 41 8B L0E
42 HIZOWTIE, H 9 BETHRY. F£o, BHRNZRSBOIICOWTIE, 2 10 B TR FIZH
ZNERA

AT A4 RS3IRLECERY A2 M, #FEICEAWEZATS 4 FTELEZLOTHY, B
DIk ZE B TREBITRT.

A7 A K53

3 B

o FAIE, st&38E, FEX, AR X(1995), IIGHA ERFEE.
p206-8, H T iRt
o BAEHE—, RNIR, IUOE XFEE(1988) Fik MEEEEE $2
IR, 446-7, HXHREHR.
o BIETHE, KIGHERE, FEMERB(1989), SASICLEHRERT—FDE
T, RRHMRE.
F15F AFEDTFEAHFIELSMEAN
E16E GLMTOLTrDEIEAR
* EEITHE(2021), RAEICEDRTYVEIRAM, HUT—I X4
BAT THAUTHERVEIRS AN
https://lwww.yukms.com/biostat/takahasi2/rec/009-04.htm
F12E IRSA—RDO XA BITHIDFA
https://www.yukms.com/biostat/takahasi2/rec/009-12.htm

20214F12A16817H WiR{THE 53
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9. BEETI/IL-EIRETIL-EBRETIL

ZYIRLAGLD 2 TERREICETHBEEETIL
#Z 16 [ZRTOE, BMUIELORW 2 thilET —4 Thd. 7 —F OREEIE, —RFEs%
pEl, ERBRE R, B, BLUME:, Wz 1RK
=u+o,+p +e,, &~ N(QO, %), i=12,...n, j=12,..,n, (22)

THRI L 733’6‘3 5. ZOETNEREET NVETZIZDE (Designof Experiment) E7 /L &5

-

.

F16 R L OB 2 ThlET —% kD (1995), 6.5, pl9l]

B; B,
A 10.9 11.5
A, 12.4 12.9
As 12.2 12.3

fhly, 7—4 y WEBRGME2 RIS Y, L ERBERICHDEHIE, » 8O 1K
=

=B, +px +¢, &~N(O, c°), i=12,n (23)
&&é.:nm,@%%kaﬁihfmé.ﬁ@mnﬁ@nwﬁﬁﬁm

D) 7F—2iER, NQ2) Oy, o, B, H2WIIN(23) DREIFREL B, B 7L ORM
R (NFA—=%) &, HREHTHLHBRAED 1 RN TRDODIND.
2) RRFEIT, MRNLME, o, RNMEMER X OEBMEOE 2K T TV D

iRl ThD. HIFRETN] ZHRERBETALELEODOTHDLH, BV LT 585N
HBNETHLHZ EEFHRICLTWD., ARREEZEERE L L TOX I —BHEFEIRICL

e, TREET V) L LTRBILTH|S Z &I2T 5.
WEETIL
X (22), X (23) 1%, —MmIIIC
Y, =6y, +0x,, +-+0,x,, +¢&, &~ N(, o’), i=12,n (24)

EEFTLH. ZOREBBET LV ERES. 72720, K (24) Tx, 27T 1 L LEHAIZHIT,
—MFEE p &0, 6,6,...,0,1F, X (22) ITBTHERFOTHRS (ZHEEM) ORF
A—=2Thy, X (23) TEUFRE NTA—%) B, B, B, .. \ZxeT 5. KX (22) 28T
%, 3X2 DY IKL D7\ 2 SLhlE T — ¥ OfFEE T VI,
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=4+ + B +é&

Yo =4+ +p5,+é,
Y =H +a, +5 +é&y 25)
Y =H t+a, +5,+&,
Yy =M +a,+ + &5
Y =H t+a, + 5, +é&;,

Ll TCitdbans. ik, X2 IcbBWTp=5¢L, 8B¥ o, o, a, B, 5 %
0, 6, 0,, ..., O \THIGAHT, ZIODEEE X, X0 Xpps s X5, & LIEBIBET L
N =0x, +0x, +0,x,, +-+6ix5, +&
)'72 = eoxo,z + ‘91x1,2 + ‘gzxz,z toeet gsxs,z +é, (26)

Y6 = 00x0,6 + 91x1,6 + azxz,e +eeet 95x5,6 +é&

&%, T, @5 & Q6) me~5 L, K(@26) DEEK x,,x,,,.... %, DRI,

X, +x,, +x, =1, i=1,2,...,6 }
' ' ' 27)
Xy, +xg, =1, i=12,...,6
O (1L RNERE) 5. #iE (DE) 7 /BT 5 R4 5 H1%
o +o,+o,=0, B +5=0 (28)
AT, Btk OKEIZONTERET S &
=0, —Q,, :le_ﬁz (29)
L7, T EHX 25 ITRAT D &
=M+ +h +é,
Yo =H+ 0 -B+én
Yu=H ta,+f+é&, (30)

Yo =H ta, =B +é,
yn=H-a —a+ [ty

Y =H—0 =, = B +éy

LEXHRZ NG, R G0) I, Q) CBWTERORE p=3 L L, B 4o, o, B %
009 01: eza €3 L:;ﬁﬁ;'fﬁﬁ_, %ﬂ%@%é&% xO,i’ xl,i’ xz’[_’ x3’[_ }: [/7”:160)@:;@—}7{5 L/’ :ﬂ%@
BE;&@F&G:K (27) D& 5 fﬁ?ﬁ%%’ﬁ?ﬁiﬁﬁﬁﬁ: Xois Xii» X250 X34 31 YJ/—\'ZETLVC&)E)

—iZ, Q4 OBIZET VBT, B X, X, -5 X, 8 VIRMSLRG A %, R
O O,,..cs O, ITHEWIRNENS
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wWEET AR 24) &, T2 BB nOBILET AVRITERT S, ZOBREET IS
B (NF A—%) OHEEFIEIZOWTRT.
pp.l

NW=0X, +Ox,++0x  +¢

Vi=6x,, +6x,,++0x,, +¢ (31)

yn = HOXO,H + glxl,n +oot epxp,n + gn

ERHRAERX
X @) ZfEEe IZONT
& =Y, —(6’0x0,l. + 91x1,i +e 4 prp’l.) 32)
ELTRWEE L X, i=12,..., nIZHETDHEELLFMO
0=>"&>=>"[y,—(Ox,, +Ox,, +-+0,x, ) (33)

ERNNIT D NTA=H 0,0,..., 0, OEME RO, ZO XS niikzk/ 2 RiEE
O, F0LEBONLMRE 6, 6,...,0, LT 5.

BARIZE, K (33) OFEZETESIQ 24 6, TR LT, 0BV =X

0 _,

=0, k=0,1,2, ..., 34
26, p (34)

T720b,

Z;[xo,fyi =%, (6yX,, +Ox,, +--+0,x,)]=0

P pii

z:lzl[xk,iyi — Xk (90x0,i + Hlxl,i +o4+0x )] =0 (35)

ppii

Z:’Zl[xp,iyi - xp,i(eoxo,i + ‘91x1,i +4+0,x,,)]=0

ppii

EiRE, 0% 0,0, ...,ép L9 5.
ZIZT, fEO-D,

%sziﬂ%%w k=0,1,2,....p, K'=0,1,2,....p } 56

B=" x.. k=0,12..p

LB L, KRB I
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O,a,, + 0a,, +--+ 6,a, , =B,
Hoak,o + glak,l teeet apak,p =B, (37)

Hoap,o + Hlapvl +oeet QPaM =Bp

LY, TRETFHRFERNEES. Zofzd, /2 FBHETEL WV, BERNMEHEEOH
THEE/DN DR BRRIE AR RHETE R (BLUE: Best Linear Unbiased Estimator) (272 5.

THAUTHZERAWN-ERAELX
B EEER DO 22 EE (DE) 7 L0 (30) 2, MEET LTI L
n=0x,, +0x, +0,x,, +0,x;, +¢

Yy = 00x0,2 + ‘91x1,2 + ‘92x2,2 + 03x3,2 + &, (38)

Ve = Hoxo,s + €1x1,6 + Hzxz,s + 93x3,6 + &

LD, ZIT, MEETNVOER X, BERET A ATHIX L L, RTFRA—H g &HINY
L@ &ETHIE, 17 TRT LTI EZHNVTRIEET VLV TEDT I ENTE S,

F17 THA ATHX ZHNT-BIEET L

T HAATHI X Y

A B i Xoj X1 X2j X3 0 & Y
A By 1 1 1 0 1 G| t| &1 | =] »1
Bz 2 1 1 O -1 01 € V2

A2 Bl 3 1 0 1 1 92 €3 V3
Bz 4 1 0 1 -1 (93 E4 Va4

A3 B| 5 1 -1 1 1 Es Vs
B2 6 1 -1 1 -1 E6 Ve

F 171, TVA AT X ODFEATIHNINRT e 28T TNz 5. $7kbb, ¥ A 47
FIX DFiITEFNINRT KL DF|EOFEFIT,
90x0,i +01xl,i +‘92x2,i +6’3)53,1' t& =Y (39)

ERTIENTED.

ZZTRLIEE DTN L D% Excel v — M RICEBLT &) L ORTZEICK
D, IR ZSERLDOICT L2 ENTE L. [THIOERDIE, KERAEN (H2D5VIEA
B TSR — RN THY, TE 77 ANV ETERLRT DI EEFZLOMEET LD
THEF 72V, F£72, Excel — F ETHFR 18 IR T LI ICAFEINE L OKRX 2N THE - T
FHTLZEHARETIEH DD, WEIREBIESRAET D, 22T, RITIORLEXIIZE
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# 18 (&R 72174 DRI

TYHAATHIX Y

A B i X0 X1 X2 X3i_ 0 & y
A B 1 1 1 0 1 0o ) +| e | = (i)

Bz 2 1 1 0 -1 91 &2 V2

Az B1 3 1 0 1 1 92 &3 V3

Bz 4 1 0 1 -1 63 €4 Va

Ay B, 5 o<1 -1 1 £s Vs
B, 6 | 1 -1 -1 -1 | Les ] Uye)

ARICE R R A (RO CHTrZ LIk 0 Fi-aEBREL L. ZoEDET
Excel v — FOHEEROER () 2~ ATERL, TELr0DEKXLDFEE] T
(] AWM Z238IRT A2 L TA ML AR EBTX 5.

X 37) OEMGERT, £ 19 ITRTIIAPNORLZEZANTERDTZENTES. 7
B, REITH X7 1X, Excel ®174|B%¥L X" = Transpose( X O#iH) TRHZ ENTE, FHA
ATHNX OATHmAZFNITENS, 120, FIHMET IR OEZ 12478 TH 5. 1750
X'X 1%, X'TOThmE X OFGRMOEMTHY, £0BHFEIE, K (36) Da,, &Lgo>TWH

. ATHIOFEIE, Excel DITHIBEE T, XTX =Mmult( X" O#iPH, X OFPH) TRKDDH Z &M
TZ 5. XY X, WREITHIXT EFIXT hLY OFETHY, ZOERIE, KX (36) DB, L7
STW5D.

19 THA T8 X & W= E T REC
EET5 X FHAATHI X EEATH] X7 Y

1 2 3 4 5 6 Xo; X1j X2j X3 or 1 2 3 4 5 6 )y
xo;] 1 1 1 1 1 1 11 0 1 =11 1 1 1 1 1 10.9 Y1
x;l1 1.0 0 -1 -1 11 0 -1 o 11 0 0 -1 -1 11.5 V2
x2;10 0 1 1 -1 -1 10 1 1 o, 0O 0 1 1-1 -1 12.4 V3
x3; | 1 -1 1 -1 1 -1 1 0 1 -1] [0 1 -1 1 -1 1-1 129 | y,
1 -1 -1 1 122 | ys
1 -1 -1 -1 12.3 Ve
X'X (a1 or X'y
6.0 0.0 00 0.0] |67 =1 72.20| By
0.0 40 2.0 0.0] [0™ -2.10| B,
0.0 20 4.0 0.0] [0, 0.80| B,
0.0 0.0 0.0 6.0] [67; -1.20] B3

K (36) D B, X, BRATHI(XTX) L5127 hL @ DREICELL, (XTX) DE L ITICONT,

‘90“1(,0 + ‘91“1(,1 ‘ngak,z + 03“1(,3 =B, (40)

56



DX RBMOFEL 725 T 5. K (40) DG 1D a, BLOELO B, 1E, K (36) T
IRENTWD.

ZDEOIT, EEOT—FEMWIATHGEIR Z Excel D — kN ETRERRAT 2 Z L, 1751

SHRANANERE O Z L < Fiit b OICT 2BROFFEFETH L. EBEIZ X X 1T,
=Mmult(C7:H10, J7:M12)
IZX o TR FE SN FERTH D, £ 20I1RT L HIC [CTHI0) 1X, X' OE EOEAAL
& A FORAIETH DD, EEO Excel DEETIE, ~ 7 ATXT OFPHZTIRT 5720
THEMWIZREL TNDDT, B/EOREDHED L TR, 72720, BMEos#s
LTOZDOEIRENMIBEDIRNONRZEHET HZ LIXTERVWO T, Kk kX
=Mmult( X" O#iFH, X OHiH)

T D ENEE L.

7< 20 Excel ODTHIBEL D 5B O HIPH DR R & A5 F

LINEST ¥ X « f | =MMULT(C7:H10,J7:M12)

A|/B|C|DIE|F GHI J KL MNO|P|IQR|[S Z | AA AB AC | AD /
4
5 EEITHI X FHAATH X BREY
6 12 3|4]5] 6] lxg lxyluy,ley,l |62 N ERE X'X (a;;)
7 xo RERT R | PulafolE] |80 =] 1] 1] 1 12) 0.0 00 00
8 = PEr el 1l il hela] e, 110 00 40 20 00
o [xJelel il [(afel 1] 1] ]e,] |0]0]1 00 20 40 00
1ol |x, Jxlsafalonlnlon] elef o]y [er] 202112 0.0 0.0 0.0 6.0
L 1)-1]-1] 1
12 1-1]-1]-1

THAUT5ERAVWIERAEX DA

ERGEROMIE, £ 19 O FTBEOEMFERIC(X'X) O 5(X X)) 28155 2 &1
F0/EoND. WATHIOFER, ERIICEMSR RS LE 2V TWEDTH D
23, Excel D1THIEA% Minverse( X' X O#FiFH) IC L - THEHE T L)1 oTe. v 7~
FACOMEMER G R Z1TH R L TR RE 27510 T <, EBEOFHFEICHLMAEED Z &
KEDEFEMER D ENTELZ &L, BHINRZ L THS.

WATFN(XTX) DR EFR L ¢, ETHUE, T A—X OHEENR G, 13,
ék =¢, 0By +¢, B +¢,,B, + ¢, 5B, 41)
EREHEER CTERILENTVWARE 2D, WTH(XTX) ! & (XTX) DFEIE, SAEZEN 1
DHNATHIT E72 0, FIR7 kL & ORIL, DO Liss.
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K21 THA AT X & AW IER TR OME

X' X)" (eap) X'X (a4 0" (X'X)" (e X'y
0.167 0 0 ol[6.0 0.0 00 00]]6%| 0.167 0 0 0|[72.20
0 0333 -0.167 0ll00 40 20 00]]|or 0 0333 -0.167 olf-2.10

0 -0.167 0.333 0[[00 2.0 40 00][e, 0 -0.167 0.333 ol| 0.80

0 0 0 0167|100 00 00 600", 0 0 0 0.167]]-1.20
- X' X)'x'xy 60 XX () X'y

1.0 0.0 0.0 00|60~ |= 0.167 0 0 0|[72.20

0.0 1.0 0.0 0.0]]6 0 0333 -0.167 ol]-2.10

0.0 0.0 1.0 0.0]]6~, 0 -0.167 0.333 ol| 0.80

0.0 0.0 0.0 1.0]]6%, 0 0 0 0.167 | |-1.20

0 xX'x)y'x'y
0 |=[12.033] o~
o~ | 1-0833] ot
0| | 0617 o,
07| 1-0200] p~

LT, AUOMTH(XTX) L XTY OFER, 0 OHEEO L 725, [EEETF LTI,
01zb iz g 20T @) ZRAT

F=(X"X)"'XTY (42)
ELOT ORI THSD. X(36) Da, BLOB, K@) D, 1%, FHRERRIZETZIE
MR ROMERD DI TRENTEELIETHD.

FHEAERNRTH-STH, BVELBHI> TWDHEAEOERFEXOMIL, FEHHEL LT
H(X'X) OWATHN(X ' X) BRDDZENTES. 2L, RAMEZR ERH DY K LR
BVIZR > T2 BB, 2y Ea— 22 HWE THI ORI AR ETH SH. 5 (1995) O
(55 7.3 #i —xOEREF) 12 [Gauss-Doolittle 1512 K 2 WATHIOFE ) OFEINRFER & L TR
INTND

DXL TELNI RN 2 RHEE R G, OWIFHE, ik XU EIT, EESHOHE
ElE 6 L Lizd x|
E6,)=6,
Var(é )= ck,,{é'2 (43)

COV( /c’elc'):C/c,k'é-z
FLTROONS. RB3) DGO Z#RALTHLNDEFETHS,

S, =" [y = (0%, +6x,, +- <40 x, T } )

= Z:I:](yi _J;i)z
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(ZOWT, (HHE=7—Z M2 R OME) |
E[S, ]Z(H—P—l)a (45)
L%, WRIZ, MESH T DNMRHEE

6’ = 5. (46)
n—p-1

THEZbN5. 2B, BAEFEIMES, L LTWAR, ARILS, LT &L bH%, KD
MDD ke LBERA TS, ZOLIMEXHAIT, fOWEMS LT R&L
ZAH%, WHALDED BEMZ D LD RBHIELRAKTHS.

BFENH o DHEEDT-DICFE 22 17T L9591, p=X01cky FRIEyZRkD 5. WKIZ,
e e=y—y D FHFNG S, =0.0700 2Kk, BREOAHE df =n—-p-1=6-3-1=2 TH|
ST, RESBOHEEM 6°=0.0350 B35 H5415.

22 THIE p OHETE R X OGEZES S OHETE

THAATHN X THIE y DOHEE SSE A oA DOHEE
A B i Xoi X1i X2i X3 o pA y pA gN=p -y~
A B, 1 1 1 0 1|/ 12.033]=] 11.000 109 |-] 11.000 | =] -0.100
B, 2 1 1 0 -1]] -0.833 11.400 11.5 11.400 0.100
A, B, 3 1 0 1 1 0.617 12.450 12.4 12.450 -0.050
B, 4 1 0 1 -1]]-0.200 12.850 12.9 12.850 0.050
As B, 5 1 -1 -1 1 12.050 12.2 12.050 0.150
B, 6 1 -1 -1 -1 12.450 12.3 12.450 -0.150
n= 6 S.= 0.070
p= 3 o= 0.035
df=n-p-1= 2 or= 0.187

FHA ATHIX L8F A— 2 OHEEN O ORIOFHIL, # 23107T & 91230 (30) DA
(DE) &7 /M K DHEEICTKIST 5.

# 23 THIEOHE (DE) £F/WIC L A4

A B i uh a’ a’y JEAN »
A By 1 12.033 |+| -0.833 |+ 0|+ -0.200]|=] 11.000
B, 2 12.033 -0.833 0 0.200 11.400
A, By 3 12.033 0 0.617 -0.200 12.450
B, 4 12.033 0 0.617 0.200 12.850
A; By 5 12.033 0.833 -0.617 -0.200 12.050
B, 6 12.033 0.833 -0.617 0.200 12.450
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INGA—=ZDHSEITHDER

HWEINIZ T A—5 0 OSEE LOESHIE, R @3) TRENTVER, 1781 LT
Wz BEZESEUE, # 22 T =0.0350 LHEE SR TV DHDT, ¢, OITFI(X X) 6
BHNT, #£ 24 1TRT L OICAT A= ZOLSHITII Z0) KD D Z LN TE 5. HETT
FNZiE, F—ZIET 2 SBITIZ() bH Y, T A—ZOISHITHIEZ @) L FLL,
E%UTZMZE%Z@ZD ¥, HOBATIN, HHIL AT EFEE S LTHW TS, 7
B, 7T —Z OHBEITHI R(x) & HLo#d ﬁiJZ(xW)%WJ ZOWTIE, AT7A4 K 40 2&5HoZ
k.

F 24 RF A —H DI EITH Z(0)
XXV (i) g 3T A—=L DI BATH T (00

(740 0.1667 0 0 0 | 0.0350| =] 0.0058 0 0 0

o~ 0 0.3333 -0.1667 0 0 0.0117 -0.0058 0

o, 0 -0.1667 0.3333 0 0 -0.0058 0.0117 0

0", 0 0 0 0.1667 0 0 0 0.0058
74 a’ a £

HEENT T A= OIGEHITIN ZO) 1D, 6, DAL
Var(6)=c,,6* =0.3333x0.0350=0.0117
LY, 6 L6, nyEIT,
Cow(8,,0,) = ¢, ,6° =—0.1667x0.0350 =—0.0058
LR 5.

FERETHEE LS WIZER T — 2 Ot LR RO A Y » M, Y B2 ORFO
MAEET =200, HOHEATLHRFITR L, MORFOREL BN BRNT, Hi-
PO M T IR LIZFRT — 2 O 2 & SKEDOFH LIFHEREZHE ST 52 LA TE, &

HIZS%EHXHEOEELCHET L2 ZIENTELHZLTHD.

MIEHEERRIC L > THIMIBFIL & 2D 95S%EEX B OHEETkE, ERbShTiTnb
2, R (49) TRTBIERMO S Var(L) OFFERIL, THETHETE 282 EBL TV
ZDHIT, F 10 B CRT K9 I ERRINEY 2 BV 23 RIEAER S h, ERBICH
WHNTER., 22T, BMBHEEROIRAIZEY, Excel OITHIBMH A AW 3R L%
R

M ERRIC L 2 ERBL, KOXH>THD. B (T A—=%) 6,6, ...,6,(¢<p)

R ATEEO 1 kR (BIEFn)
L=Y 16 47)
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OHETE &I,

L= 16, (48)
Eleh. DAL,
Var(L) = Zk zk/lk L ck,k'&z (49)
TH2 bMWD, @12, BIEFLD100(1-a)% OEFEEML,
>0, =p-D Y Y hlpc .6 (50)

LB,

BIEAN LATKET 2508 Var(D) 73, 3 (49) L LT 2 WBRTRENTNEDTHHN, F
HEOHHAZBAZERATHY, MEIrDa L Ea—2SEEHWVTEHET S LR, £
PEIZRIT T2, AT A4 K 46 BEWN 47 IR LT2 L 2 1RO, Excel DITHIBIHTH
D, BRI OFT R TOMERITKI UL L ¢ OFEFHRT 2 2 L%, Excel OFTFIBI%IC X
57T, Excel ¥— h RICRENTWAERT =422 TH5Z L1280, MOX LA
UANEED Z L EETX .

HEE TN 95%ERE X fH
K2R LIEAB KT 27 A ATHX OFE VITADOT P A VB~ M vi

1D = [lél) ll(l) 12(1) 13(1)]

(51)
=[1 1 0 1]
LUk iz, & @8) 13,
=% 1.6,=1"0 (52)
l(l)o l(l)] 1(1)2 l(l)3 y,\(l)
Xoj X1 Xoj X3 or LA(I)
1“1 1 o 1] [12.0333]=]11.0000]
-0.8333
0.6167
-0.2000

# 25 MAEFEHITHT 585 A — & OIS EITHI 2(0) & A T- 550

Ly Ly 13 Uy »w
L A B xq Xy Xo; X3 or )2 Var (L") txSE  L95% U95%
LY A B 1 1 0 1] [12.033]|=| 11.000 0.023  0.657 10.343 11.657
L? B, 1 1 0 -1]]-0.833 11.400 0.023  0.657 10.743 12.057
L9 A, B 1 0 1 1 0.617 12.450 0.023  0.657 11.793 13.107
L@ B, 1 0 1 -1]]-0200 12.850 0.023  0.657 12.193 13.507
L® A B 1 -1 -1 1 12.050 0.023  0.657 11.393 12.707
1© B, 1 -1 -1 -1 12.450 0.023  0.657 11.793 13.107

to0s( 6-3-1)=T.inv.2T(0.05,2)= 4.3027
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DX 51z, Excel ® fT51B% Mmult(1© P, 0 &) THETE 5. R (49) OO OHEE

i,

Var(L")=Y > 110 ¢, ,6° =10 (@) (53)
l(l)0 l(l)1 1(1)2 Z(l)3 /\0'77(*‘57@#\:%%&??§”2(0/\) 1(1)]"
1 1 1 o 1] | 0.0058 0 0 0 1
0 0.0117 -0.0058 0 1
0 -0.0058 0.0117 0 0
0 00 0.0058 1

V(g A
0.0233 I

=[ 0.0058 00117 -0.0058 0.0058 |

—_ O = =

Lo THESA TS, K (50) D 95%EHEIX M1

95%CL=Y I +1,05(n—p-D>, > 1 1 ¢, .67

=L +4(6-3-1)\/Var(L") (54)
=11.000 +4.3027+/0.0233
=(10.3428, 11.6572)

LD ATHRREE, R LI o IcBbh s b e ng, 1T8o% A AR R T
HEIWC—ERNTHAETZ A Z LIZFEEERH D, T2, R2517-7T L HIT Excel D7 4 /b
N RMZEDHEROa R (ab—&X—2 k) HEEIC XV EEOBIEM & Z D57
EOFHEN—FELTTED. 20X ITHEEOHRIEF HEEM) DoEds LT 95%23 4130
{T&HT L, EHINRZ L ThD.

725 THEE L2 IR O A OHEEEIC 95%EEX M &2 T 7287 7 7 2K 11TRT.
KT A ERT BOFMAETICEDERT —XIX 1 BILHRVODIZ, O IS%EHEXM %2 %
RTELDZ L, 2 TR EMNOERHBEOBY TH L. HEMEE WK TRTZ L
DIX, FEBRT —F OFEREZMIRT HERICMETH Y, BExcel TTHIEHROFERITHERE L T <
ICFEICERCE D2 L1E, ZNETOMEY 7 FCTIREABRECTH -7,

[ 11%, Excel D275 7T, 6 HOHEEMICK L TIHEEZ BEICH TTD, ~—h—
ZOH!, iz — SRICEF L, AB, & AB,, AB, L ABOBOMBRENLZHERET
b2, IHITHEEMD S5S%EEXMOREICE L T—¥iRkiE] OiEE W TEZ TN
ZTRERTHD. B, HOEIX i1xSE)] OHBEFEREZH TS, X foOREIX
Excel DE/VNTRLIR L, TV 7 7 O A XzHGbE TREZE L, Tﬁh@%ﬁ?7:}:
AE—LT, U= RIZ HERAZ T 7 A1) BT T2 b0 THD.
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14 1 21T 95% (S X TH]

13 5 13 }
o,' ,"’o e >
12 Q- . },—
Y .
1 g 11 =

10 10

B, B, B, B, By B B, B, B, B, B B
—A— —A— —A— —A— —A— —A—

1 [AFABLOBOHASTIZ L AHEEM & 95%E X [H

AB, DAHETIE, #2375
)A’AIB, = /& +d1 + :él
=12.0333-0.8333-0.2000
=11.0000

ThoHrZ lix, BATHS. ZOHEIT—RIRERTBOARNE, £ 24 OILSGHATH
ZHuWT
Var(y,s )= Var(é’0 + él + 93)
= Var(éo) + Var(él) + Var(éz)
+2Cov(6,,6)) +2Cov(8,,6,)+2Cov(6,,6,) (56)

=0.0058+0.0117+0.0058+0.0+0.0+ 0.0
=0.0233

FHETX 50, K(53) EAREMIZH R GIETHD.
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HFDKERBDZEDHTE S KLV 95%(E 8 X [
F 16 IR LIZEVIE LD 2 TiET — X IR > CTHEREOHEIIT vy Lo UT 5. F£
26 ITKKUED Y L FEHE L 70 B /KUE L DZEDNEWE 2 FHE LR 2R T

26 KUY L UK YEN S DFE

B, B, DR 7=
Ay 10.9 11.5] 11.2000 HYE
As 12.4 129 12.6500 1.4500
As 12.2 123 12.2500 1.0500
S 11.8333  12.2333| 12.0333
7 HLE 0.4000

K7 A DEKEDIFLL, KT BD2OOKEOEENREENTEY, EHHEEZOHLDH
RITE 2 7 Bl S IXE V., 72720, A KUEE A, kL DI, [N B OFENKR
EIh, FETXIHEMIC/->TND. £IT, TDOE1.450 D 95 %EFEXM ZRDIV,
IIT, BHEG,.0, ..., 0,(q<p) X UEEORIEM LV =" V0 IZERTS. BTA
KUEL A, KEEDZEDOHEENE & D E RO T 95%IEHEXEZRD 5. S5, KT A KL
A KEDZEIZ DWW T[RRIk O T2 0.

F2TRT LD ICHT BOKMEE T — NV LIZHT A OFT FA VBT M v
A I7=[1 1 0 0] (57)
X, T BIZHIET 27 WA VA H x, 1220 T, KT BOKIED S I —EH DT

jo B, =114 0By ixy = 1] 1+(-1)
o _ -

. =0 (58)

# 27 KT 2 & OKRHER X OZEIC T D HEEME & 95%(F HHIX ]
L 1 1y 4

L A B Xoi Xii X2i X3y or 12 Var (L*) txSE_ L95%  U95%
L A 1 1 0 o0]]12.033 11.200 0.018 0569 10.631 11.769
L® A 1 0 1 0]]-0833 12.650 0.018 0569 12.081 13.219
L2 A 1 -1 -1 0 0.617 12.250 0.018 0569 11.681 12.819
199 A-A, 0 0 0 of[-0200 0.000 0.000  0.000  0.000  0.000
ah A,-A, 0 -1 1 0 1.450 0.035 0.805 0.645 2.255
L1192 A-A 0 -2 -1 0 1.050 0.035 0.805 0.245 1.855
a3 B: 1 0 0 1 11.833 0.012 0465 11.369 12.298
49 B, 1 0 0 -1 12.233 0.012 0465 11.769 12.698
1. B-B, 0 0 0 0 0.000 0.000  0.000  0.000  0.000
199 B,-B; 0 0 0 -2 0.400 0.023  0.657 -0.257  1.057

toos( 6-3-1)=T.inv.2T(0.05,2)=  4.303
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RO LD LRV AKEEHB L OSERRDEND. MO A, BIOAICONTHE 27
CRT R ICEEEND. BB LY O8I, 3T A —F OIS EITH Z(0) Z VTR
B3 EHWTHAELTWS

KA, L LTz (A = A) DFFA LIRS b1,

l(ll) — 1(8) _1(7)
(A,-A) =[1 0 1 0]-[1 1 0 0] (59)
=[0-1 1 0]
L0, FIERIZ (A, —A) 1,
1(12) — 1(9) _1(7)
(A, —A) =[1-1-1 0]-[1 1 0 0] (60)
=[0-2-1 0]

LY, HEEME, HE, 9S%EHERKMAFTR I THD.

KFBIZHOWTIE, EFAICHOWTOT YA B X, BLUX,, IZOWT, KT ADKSE
DH I —=EEOVENL, TNEN0IRDT D,

B : [=[1 0 0 1] (61)
THVY, KUEB EIEHEL LZ B, -B,) OF FA LV EHORT Mvid
l(16) — 1(14) _l(13)
(B, -B,)) =[1 0 0-1]-[1 0 0 1] (62)
=[0 0 0-2]

ET 5. ZNOLOFEIE, R25DA B ICHT2IVOFHER LI X LZbDTHD. 20D
F I, ROTZWHEEMEICK L, ST 27 A VERNY bl ARET H720 CTHEH)
PICERET D22 N TE D,

R T CHEE LA T 0K T & OS%(EHIKI, HEHE & 72 2 K & DFEDHEENE & 95%

FHEEKMEZX 2177, X1 ORTFZHEEEZG G O5S%EH K OMEN/NE 72> T
WD ENERRSND.

65



14 3

13

IS

12 s } ———— % 1 /} )
/ 4 prtds

11 s

10 -1

A] A2 A3 B] B2 Al A2 A3 Bl BZ
— A EDFE— B LOE

2 AT ABLOBOKEVEHBIOE | KELEZOTHT 0T 74V

BRITKELRBEKEDES KU 95%E %8 X

FEERD BN, BUTOEESEN M S NOWEL LW e T 5. BUTAKERAB &L,
b o TG AT, BEAKEDR AB, ThotAIll, TOED 5% EHEXMARIML, #ati
7R E Lo, 2 D OMAEEEOHEEEF KOV, #25 TRRICEHRE L TS, £28
IZRT RO, ERENDOITRZ bW LD DR,

147 =@ _

=[1 0 1-1]-[1 1 0 1]} (63)
=[0-1 1-2]
L0,
Var[L'71=Y" > 1717 ¢, 067 =1 (@0 =0.058 (64)

MWEFE X, 20 95%EEX L, (0.811, 2.889) & 0 2G5 ATWVWARWDT, AERETH
HEHBrENS.

7% 28 BUT/KYE & B /K HED 72D 95%(F HE X ]

Ly Ly I3y »
i A B xq Xy Xy X3 or 12 Var (L") SE L95%  U95%
YA B 1 1 0 1]/[12.033]=[ 11.000 0.023  0.153 10343 11.657
9 A, B, 1 0 1 -1]|/-0833 12.850 0.023  0.153 12.193 13.507
70 0 0 0 0 0.617 0.000 0.000  0.000  0.000  0.000
114 7= 0 -1 1 -2 [-0.200 1.850 0.058 0242  0.811  2.889

£(0.05,6-3-1)= 4303

312 Excel DTN T T 7 2 HIWT, BUTKHEL REAKIEE OEDOTHT 07 7 A V&
ZNE
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” 213 95% (7 <
3

13 2
’/II ,,,

12 ,1' 1 /
/’I ,’I

/ /

11 0 <

10 -1

9 -2

Al A 2=
B] B2 A2B2_A1A2

3 BUTAKHEL REAKEEL DEDOTMT 17 7 AV

INFETRLTER Excel IZEDERICHOVTIE, IMP D TETLOHTITWD] 2L~ T
BEEL CTH DA, IMP OFFRZTRT Z LIITNRICAR D DT, BAT/KYE, fEKlE b0
ZETOWNWT, R IR LIEMIEALICKT 27 Ml 2Rz T A% ARE] OfER%
F29\RT. BIERB L OSE 3£ 28 DFERIC—H L TWD Z LR END.

29 IMP DH AX LKTE A AT MEE

4 = ARG NRTE

FiTeE =

NSA—4% AB, AsB» AB, - AB;

i7l)y 1 1 0

A[A1] 1 0 -1

A[A2] 0 1 1

B[B1] 1 -1 -2

= 0 0 0
WO L B 11.0000 12.8500 1.8500
SE RERRE 0.1528 0.1528 0.2415

4=l 72.0119 84.1230 7.6597

pfE(Prob> [t]) 0.0002 0.0001 0.0166

EARA 181.5000 247.6838 2.0535

B, IMP DI AX AREIZOWTIE, A T4 K I3BIOPAT A KR 26 IZEALFE TOEHEH
NDREINTWNWEDOTERDOZ &.
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10. Excel Z BN =FTT-GFE A MDD ERIZ K HERHT

SEHFAD R X DA 2 0 BT DWW T, THETHIRL T otz £ 161Z
RUTFEDIR LD 2 ol ET — & %2 W,

Excel D HEHERE 2 1E H U725 Fnod 45 R
L DI ST Z AT 9. £ 301TRT 2 oEDEDICE R T DO KELEHIREN, &
Wr12.033 2507 (IR) RSN TVD

30 2 TTRLE DT — X T AR EE T L 0%
B, B, ¥ V. o Vi =Y.
Al 10.9 115 11200 ¥, 0.833 V.~ )..
As 12.4 129 12650 3, 0.617 YVo—)..
As 12.2 123| 12250 Y, 0217 V3.~ ).
T 11.833 12233 | 12.033
V. Y Yy ).
B -0.200  0.200
V=Yool Yu=Yi Vo= )..
FRAZAHEIC LI2SGAICE, TELETEHEOFED L 5 7B HAMmAPERR L Twv

5.%ﬂ@,%30K$Ti91r%ﬁﬁ@$ﬁjfﬁﬁ<
HONETHD. LL, Excel ZHW-3HE T

[KAKUEDFN ] 2RO TREBT
WM 2D, R LAELSRD0

T H RO fif % FRENCEBT 572012, FKEOFEIEZ AW 5 R FIESE L T 5.
BEETILHASERNDDEA
K ITIRLIEEET VL, ROXD THoT=.
yy=u+a,+f +e,, & ~EROAM (65)

L, Z[Oli=0, Zjﬁ,-ZO: Z,—gz‘jzo’ ZA/‘%‘/:O’ Z[ngiizo
COWEET NVEMIEETT MEL, THA ATIIZ Y, ERTREAZMRE, o L g, OHf
EEHET D HIEEZFIFTR L. 22T, #£300E0IR L& T O KELE 2 H
W RAT B A R T,

K7 A ERT BIZEWIANT U AREA, AWZERZLTWDSDT, 43y, L%

L7220, B+ ADRa 1L, TRENDNE Y, NOEE Y 25\ TRTZLENTED.
HFBIZOWTHRIETH D, HEEET LK (65) 1T
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Vi =Vt =YD+, =Y)+e; (66)
ELTRTHZLNTED. Zohb, ¢ 13,

g

i =Yy -[. +(.)_;1 _)_})+(,)_// =¥l (67)
ELTRDDZENTE D, K(66) Dy, ZLEDITKET &
Yy =Y)=0L=Y)+, - V) +¢; (68)

NELND. R (68) LW ELADE 2 FLETD & JITOWTMATZEAICHOW T
5HE, ROBEIZEAWT D0, XL HI, i bT52 M TE 5.

PIDICTESAEEDIDINCIESN D I IACHES DD WP IR CH } ©)
St = Sy + Si + S,
ENEND y, InDRTE Y 25T R Sp A%, [’ A OfREFESf S, , HFB
DIRZFETHT Sy, RAVHFIMS, 0fe LTERITZENTE L. FEhf S % (S, S,
S,) DYFRMOFNFET D L& EFMOGR &5 9.

EBR T RO RDE ) SEODHEPO TH LS. £ 31 ITRLIEDE, EROT—X y,
 (u, o, B, &) IHEL, TNOEELADELMENP LDy, LD ENRIN

TWo.

* 31 EEOT =2 etEe7 Wb LT %6

Lo, u+p; . o B €ij

A B Vij )_}, )_/.,- y J_/z _)_}-. )_}.,' _)_}.. Eij Vi

A; B 10.9 11.200 11.833 12.033 -0.833  -0.200 -0.100 10.90
A B 11.5 11.200 12.233 12.033 -0.833  0.200 0.100 11.50
A, B, 124  12.650 11.833 12.033  0.617 -0.200  -0.050 12.40
A B 12.9 12.650 12.233 12.033  0.617 0.200 0.050 12.90
A; B 12.2 12.250 11.833 12.033 0.217  -0.200 0.150 12.20
A; B 12.3 12.250 12.233 12.033 0.217 0.200 -0.150 12.30

yii:.)_}---I-(.)_}i-_y-.)-l-()_;.i_)_;..)-l_gﬁ *ﬁi%

£ RIRLEOF, £ 31 TitHshk (o, B, &) OENENOELMPRFR S
TS, SbIT, ZNODFEHFOEE (S, +S,+8,) 0, T—2X y, POFEIRy, 5[0
TAmAEE A S/ d %

S, =8, +S;+8S,
=2.243+0.240+0.070 } (70)
=2.553

ELTRLTWS.
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K 32 FIHRDGREIALY N TN D T & DGR

Yii-i O Bi Eij

A B Vij yi,'_)_/.. )7,—? J_/.f_,)_/.. Eij *ﬁ%

A, B, 109  -1.133  -0.833  -0.200  -0.100

A B, 115 -0.533  -0.833 0.200 0.100

A, B, 124 0367  0.617  -0.200  -0.050

A, B, 129 0.867  0.617 0.200 0.050

A; B, 122 0.167 0217  -0.200 0.150

Ay B, 123 0267  0.217 0.200  -0.150

SEJ5FT 25530 2243 + 0240 + 0.070 = 2.553

St Sa Ss S. Xl

RSN E LI LT, R3O T KO IO REERT S, ZofE, K
T A D3 KERICHEERZE (p=0.030) 2360, [N B2 KAERMIC ;’rﬁif@%rﬁxiﬁm*
EWBGTIND.

# 33 2 TRCE KT Dot &
BN H VAR B FiE pfE

A 2 2.243 1.122 32.048 0.030 *
B 1 0.240 0.240 6.857 0.120 NS
¥ 2 0.070 0.035

aEk 5 2.553

ZOXRICELDLNIEGBONRIZEY, FRFICOVTHRIILREGEECONTRE
PHZHIEI 2TV ENTE D, 7220, EOXIREROVPBRFTHEIZIE, £ 30 ITR-L
72 2 TROFEDOFEN T % FIRIC L, BT ROEEDFL T FRAES# S =0.035)
ZHV, KRTOKEELE OB EHTE L, 5% EHEXMEZRRTLZENRMNEL RS,

KL D 538X

KK T OKIELE OFEAEGRZE, KEMOZEOEHERZZFINL, b0 95%EH#HEE LT
V. I BIT, BUTAKUE ABy & EEKEE ABy FREHERRGE, T O OEDEHEREL R L.
34T IO, KT ADAKEELE, K (65 01D

)_’i.:(yﬂ;yizj:ﬂ"'di (71)

ThY, DB Var(P )X, v, &y, DAV DT,

A2 A2 A2
Var()_/i.):Var(yi';yizjzo- =2 (72)
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LRV, RESHMS D28, ZOXDIT, BRESHBS ITRT D120, kb
AT S, =2 LR B, ORI, E T, #34ISRTE DI, HRTO
KIEITT 2D 95%IEFXMAF R T 52 LN TES.

7 34 25K DOKAENE) I T UUKIERTEE D 95%(E #6 X H

KHE HE
YY) KIEB SEK SE L95% U95%
A 11.200 2 0.0175 0.1323 10.631 11.769
A 12.650 2 0.0175 0.1323 12.081 13.219
A; 12.250 2 0.0175 0.1323 11.681 12.819
Asr-Ay 1.450 1 0.0350 0.1871 0.645 2.255
B 11.833 3 0.0117 0.1080 11.369 12.298
B, 12.233 3 0.0117 0.1080 11.769 12.698

B,-B, 0400 15  0.0233 0.1528 -0257 1.057
st o2 0.0350  £o0s(2)= 4.3027

KT AD2OOKIELLEIDZE, AKHEL AKEDZET,

= _= _YutVn Yutln
Y. = 5 5 } 73
=(ﬁ+d2)_(ﬂ+dl)=d2_dl
ThHY, ZALOy, FENINIAEOT, S,
_ 26% 26° 67
Var(y,. —,.) :?JF?ZT (74)
L2V, BREEII, =1L725.
K+ B OKHERLE)E, 2 (65) 7D,
2 A
__].= yl] y2] y3] ZI[I‘Fﬂ/- (75)
3
L0, %jﬁﬁVar()_z,_,)ﬁi,
o+ o+ ) A2 A2 A2 A2
Var(J_/i_)IVa}’[ylj y2] ySJJZO- +O-2 +0 =O-_ (76)
3 3 3
L0, BRINKIEEII, =3 £ D, B2KELE 1 KEOEDFHUL
~ ~ YoptVnt)y Yyt ty
Var(y,z—y,l):Var( 12 ?2’2 2 1 ;1 31)
(77)
3? 3 15

LRV, BREEII, =15E75.
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HEEFYDHERE
ETC, 2O0RFEMERTZHEOHIEME L LT AB ORIEM y, =109 & LTRVWOES

5. SESF RO ROMFET,

Yy =V A=Y+, V) e

v, =R+ 4 + ﬁj +&; (78)

Yy = Yy +é
EL72DT, AB OMEM y,, =109I121F7EE e WEENLTWVD. LR T, e, B8
ENRVHEEME p, VTV, R 35 ITHEEE P, OFFRRR AR ABI OREMI,
Yy =109 TH D03, HEEMEIL ), =11.000 & 72 5. & ZAT, SyiVar(p,,) DAEDKEL, I3,

WD DDTHA D M.

35 AT OHEEH

B, B, ¥ R a
A 10.9 11.5] 11200 -0.833
HEE A 11.000  11.400
Ay 12.4 129 12.650  0.617
HEEAIE 12.450  12.850
As 12.2 123 12250 0.217
HEE(E 12.050  12.450
¥ 11.833 12233 | 12.033
A B -0.200  0.200 Y.

K (78) 7, MAETHOHEMIT §, =4+4+f 2D THWVar(p,,) & KD 572 DITI,
il % Dy, OBEFNCRE L, Var(y,)=6" IR > THolOMERE O THRT 2 L8R H 5.
L, qEHEETLIED G, -y.) Dy, E Y B (v, y,) PEENTEY, AEWIZ
AL TRV D THBDIEVEDR LY L7202 d Th D, [ARRIC B 2 MAT-DTH L b,
8 % @y, AZFHRERL L BOME 2@ 20803 H 5. X (79) 1R T & D18, Mgt
BTEHDN, REMICHBOIMEENBEATEL2LoICELDbN5.

Var(ﬁl,l) =Var(it +a,+ p)
=Var[y.+ (. -y.)+ (O, -yl
= Var()_/l- +J7-2 _y)
_ Var(y“ + ) n Y +y§1 TVn Yut ety ‘;)722 + 5 +y32j

:Var(4yll + 2.ylZ +&+&_&_&)
6 6 6 6 6 6

4 +2* +4x1* ., 24 6’

A2
=0 =—0 =

6’ 36 1.50

(79)
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ZORERMS, Var(P,,) DHEIEEIL, n,=1.50 THD I L3505, HiAKEE AB, D
HEEMEIE, §,,=12.850 TH YV, K (79) & FEERIZHH Var(p,,) DANKELE, n,=1.50 T
HY, #3618 TEIIT

6°  0.0350
1.50  1.50

ERD. TOHEIE, R 2SITREINTWABIEL OB CRIEINZERIC—E LT
5.

Var($,,) = =0.0233 (80)

WITKELRBEKEDE
ST, BUTKMEL REKEOZL, EMECE, GUTKEOHAEYE) & (REKEDHS
H) LEIRETHDIN, KISOMEEEZHNT
Prp = P, =12.850-11.000 =1.850 (81)
L%, 22, SHVar(p,, - 9,) D 9, &5, By, Ly, REEATVLIDOT,
BTN TIE 72 <, S EOIMEMEDR K Y SL72 22072, e Dy, 126 & o TR T 5
VERD L.
Var(p,, - §) =Varl(it +&,+ )~ (it +& + )]

=Var((y,. = y.)+ Gy = ¥.) - (.= 3.) - (0, = D))

=Var(y,.+ ¥, =Y. = ¥.)

:Var(yzl tVn Yo+ YntVn Yutdn Yutla +y31j

2 3 2 3 (82)

= Var(—m_&JrﬁJr SVn _2)s n 2)’32)
6 6 6 6 6 6

2x5°+2x2°+2x1* ., 60 ., &7
= O =—0 =

6 36 0.60
K@) MD, Var(p,, -, PHIKELRIT, n,=060L7020. ZNOOREREE LW, K36
ICHETEME D 95%IEHEX B DOFHFAE R A2 RT. ZOMEIE, £ 28 [TR LEBEET L TOR
RN 2 B O ERE Rl — 5T 5.

# 36 BAT/KYE L Bl /K MEDHEEEE L UOZED 95%EHEKHE (3 28 (—%)
V. V=Y. V., -y, HEME FHZ
7 a’; B Vi EEC R SE L95% U95%
AB; 12.033 -0.833 -0.200 11.000 1.50 0.0233 0.1528 10.343 11.657
AB, 12.033 0.617 0.200 12.850 1.50 0.0233 0.1528 12.193 13.507
A,Br-A1B; 0.000 1.450 0.400 1.850 0.60 0.0583 0.2415 0.811 2.889
2o A2 0.0350 fo0s(2)= 43027
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HOOX (L—IL)
BUTKEDAEDOHEMDO N ERD D 72012, K (79) T/RLIZE S Ifl% D y, ITHK
S THESn, Z3tE L0 TH LR, fERFEHAL LTHAORX (v—n) mbiT
W5,

U I+ HEE ISR LRV BEN B EE OF

n, KEREN 9

e

:Eﬁ(79)@Var(ﬁ,vl)=Var(,&+&]+,Bl)i:ﬁ)ﬂ LTAHALY. ZoRizix, K+ A ERFBXE
EFNTVWDHDT, ENHOHBEIE, G—1), 2—1) 22O T, A2 EH T,
n, = 6 _0_ 15
1+G-)+(2-1) 4

kY =15E LTRES.

(84)

&C, K (82) DA DHEVar(P,, - 9,) PBEIL, EI7RDDIEH 5.
Var(9,, =3, =Varl(& +é, + )~ (i +&+ )] (85)
OT, THECEALLWEROBHEDO ) 1X, FOLITEXLINTHAS I D,
EVH2T, HRLTHD L

6 S 0857 (86)

T G-+ 2-D+G-D+2-1) 7
En,=0857 BRIFE SNDDIZN, fxd y, TR TEE Lz, =060 & —F L2, Lz
BoT, HAOORX (b—) X, ZOHEIZITFEZ V.

FEOKX L—IL)
HOOX Ob—u) 1Tz THEORX OL—n) SHELNATNS.

L R DR TT— & DA o T BEEOF 87)

n

e

L (79 DVar(p,)=Var(y, +y.,-y.) DENZNDOFEEIE, 1/2, 1/3, 1/672DT, A%
RAEH n, DI,
1
ne

(83)

7D, n=15B 605,
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T, K (82) DVar(p,, -5, PHEIE, E97DDIEAH M.
Var(ﬁz,z _JA/1,1) =Var(y,,+ ¥y, =Y. =Y. (39)
DENENORHE, 1/2, 1/3, 1/2, 1/372D T,

+o—m =0 (90)

L7V, nERDDLIENTERN. LER-T, AE)IRLEEL I ITEL Dy, ITFE-
THRAESE n, DA Z T DUERD 5.
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1. EAMD D ENSEBIEETILA

HROBEKICHLIFEAMDSE

SESHFND R X0 EEOK T O 2 D53 E KD, EOFKY ZiREmHE Lamirk
ICE LD LML, FERIOBINE S 2 21FEEL LV, ERLESBOSITRNG, &R T D5
AN S THRL FEZKRYD, pEZHE LRFZRHEZIT ) BROEE IIT£<
DNZEN LONTZITE N, ZOFRRELTEZLOERT A URBRIN, IHIC£L<
DANZEEFBIZLTETZOTHAH. LrLaeRnb, PC ETELOKE Y 7 FOABICH X
LB TIE, EEDROVKRRICFFRTH TE 2 E MO SN BT O 5
HEIE, MIROBHEIZHE L THWD DO TIXRNWEA 9 b

Excel IZ&kDFFFD 5 fE

Excel OFEMEREZIEHT 5 720I121%, £ 3R LELIICT—F 247 AR L, 1%
EET ML BREERT 22 ENEE LY. TOMEL LT, £ R ITRLEZLD
(ST FIOFHEAEEIZ TE, SO ROBIEIS bAITNLD. AR ORI D 95%
FEEBODICHLERSBOES, £ M4 IRT IO THEXER 2525281
£V Excel D7 4 RAEBHLEHERXDO 2 XL, A ML RAREHETES.
ZZETOHERDIE, HMEET V] 2ot R IV blifETHY, HMLOT WD &
XEEWR L, HEHTHLHD.

BEWREHDYISE

HETE DS AR T o DGO 95%EHEXHE, 2 DOMEEFEH DD 95%EHIX
2RO DB, DEOMEEREZ <720, KX (79) BLOK (82) IR LTz L 5 B
BRI L DA E S, Z3H AT 20T L 72D, AT FEHOREOSEEG CThHIVUE, HOD
XBLOPFEORICL Y, FEICAES 25t W T 52N TEDLZ EERLER, H
1KY (DMEYE) EREAKE (DMEGYE) OZECHOWTOEIEE , 121E, G TE 7
WZErsLTz.

BREETILOFRKE
HOBETIL, 3X2 D2 ulET —ZICk L, IEETNIC XL DT, F 28 1TRLZ K
INZHBAT/KUE (OFAY) LA (OMAE) OEIZHOWTHRIER LIZHESW 2 95%F
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BIK ORISR 2 BIR L. BT 7 A M LIl ©l, 2 (82) © X 5 /2 difl /23t
e LS CX B 2 LIRS 0 I CIE D B, b CHIBE 7 AT & 2 BT O 4
ERTED.

Excel M7 L ND #

THROFRCIES S FHREIEORKOEEAIT, MR ETHRFEITEHD, T 3THHE
RTRITINIER RN ETHD. FOEDIZERNREBOLGEICH L THLARNIEIZT S
ZENREIND. BHRERERZ DENRSITO%E TH - Th, BN 1 DOBEITIE
FREZRHRIC LR E _— 2 LT FIEENEH S C& iz, L, 285K
LLE~OJEEIE, WITHIOFRNNE LY, FRIAEEZRHEC L g En th 5.
F7o, BERBEELISEOIIIR L TE, FEHMOBMRICESFENTE . 2ok
IIRBENS, BHARSBONHEICZ b5 Z L1, BOMITEENOREEZNET DL Z &
2725, 2D XD 72PAZERREICHER Y 25 LT\ D D83, Excel DT % W D5 EE
T L DT CTh 5.

T ERRR R SR IT T oI

BOERE DA TABRELTHZEICLY, BERRICHVFT T 0L (K1) ©
RN TRR CTE 2 Z L%, BN TH 72, ZORIWEERD, (BRSO fEC
LD WONHEIKELE S, %< OAENT U HERB 2RI S HRITHE < 2o THIT
EWRW., ZoBIF—Icky, BEET VAW HTEICE-EKZ R TIHIT 5 A7
LRBND Z L &S TWD.
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HIEG(1988) - Hhi SHEEBEE F2hK 2, 4,
BB (1981) - 4 BAENTE KETIR
5 (1995) - htsF FEBRETH VA 2, 52,
BT (1983a) - ATHIRBUCE D E R HT (1)
AT (1983b) - 1TAIRBLUCL D E B4 (2)
Fifs(1983c) - ERRoHTICBT oI HUER 1
EES (1989) - SASIZL D EBRT — & DEMT 3, 23,
& (2020) - T YA LATENE AW ZEIR ST A
- RFTA=Z DI BT OIS H
B (2021) - e LIBRICEDRT YRR AR
- BIBE T MZ LD RPUEA 8 2 B AE TR DRENT
s (W) - ERIE T2 8 e R R B T AR
HH5(1986) - 7S AREHENT /N R 7y Z IS ERFH 5 R
% Bl
AvaragePd41 - Excel 39 MmultBd%% - Excel
7 UMK - S B TE 48,77 - Excel
—WEE - —IRIST 5,53 -1TH DR
—WRISL - —IRBEIR 5,53 Ismeans - /N2 FEE)
(L,O)BAFI—24% - SAS/GLM7 s P+ 16, 46 Ismeans A7 — h A b -GIM7 BT Py
2% - Z3—7% 15 BOKERAFEL - 175
(1,2) BAZI—EH - /2 35 A7 Z 7 - Excel 44,
-BEET IV 33 2 [EUFESHT - Excel
(1,-1) FAAR - ZI—75% 15 mRET IV - ST
(1,-D) e - #I—75% 6 -EET
PEOX - HRRIEIR 7,36, 74 Gauss-Doolittle?ts - Wi1T51
@t - BIEORE 57 AIEI - 175
N - ER 9 HAL DRE - A0z
Excel - Avarageld3( 39 - Bl — BT 0=
- MinversePd %k 28 - JMP
- MmultP9%% 28,62 BT ADOKH - BEUFE T
IR T o 44, 63 & W17 - MinversePA%K
- [BlF T 6 - MinverseP9%%
- ITHIEE % 28 - Gauss-Doolittle?t
- TransposeP#L 28 - FEFI1T A
- Var.SBI% 39 mEHLHE
SO — 6 HBATE - BEET L
- RO i 68 - RPFEIR
Excel [EURHT - EEKIZ0 16 _T—=HD
Excel>— b b - IEHGRER 29 - RTA—H 28, 37, 40,
Excel DEVFOHT - BREUFHT 30 - fEHERRESE
eI 27,49 1751 - A&
T A —HHEE 28 - FAFEIL
- HfE OB T 27 NN
Excel DITAIEHHL - B ORRIE 57 - FRik
estimate 27— kA > b - /N2 26 47 1THIBA%L - Excel
_GIMT BV Yy 23, 46 ITHIFHS3E - SAS/IML
FE - tfE)S 31 75O - MmultBI % 28,
MinverseP9%% - Excel 28 FREE DFEHEAL, - B[ENF 34T
- W7 28,57 < MAHEKHE - KM%
LAY - BRI
- K
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- 72

- AR 72
-THT e T 7 A 19
FAE B D= - ok 73
- ARIREK 73
MAEE - BERR 4
AT DE - A DRE 20
FHEATSIX - a—T 47 OT =TV 13
- THAATRIX 13
JOHNME - EHTRE 29
- EHAR 2,7
SEUAR T 8
- TG ER 31
- flizE 9
- BTV 14
WAE - EHRD 53R 70
BT - oK HEDZE - BRIEH 45
HAT/KHE - HAEFEY 19
- EHEIX[E95% 66
-THT e T 7 AL 10
FEx@ED -HUR7L 16
i (DE) TV -HBET NV 4
HWEET L -\EFET L 52
-EET IV 52
- 2JCHlE 52, 68
-SSR SR 68
a—F 4 T DT —T ) - FHEITHIX 13
- YT HT 17
RESBOAEE - THIE 59
RS HOHEEM - FRED ST 28
BnETy o (12) WY I—2% 35
- estimate A7 — h A | 26,47
- Ismeans 13
- BRI 21
- HEEME ORRFEFN 21
- BRIEF OHEE 42
A= 12
- 575 (JMP, SAS) 13
kY - KA 19
- EHEIX[E95% 66
- THIT e T 7 AL 10
B —BATOE - B AX LRE 11
SAS/GLM - [E.AZEK Dt 23
SAS/GIMZ 1T+ - (1,00 16
- (1,0 B —2%% 46
- nointersept 16
SAS/IML - {78 555 3
FHEY) - /23R 21
DR - RSB OHEEE 28
PP - IER TR 54
- sy 54
GIM7' B v - estimate A7 —FAV b 23, 46
- lsmeans A7 — h XA | 23
- BERC e 25
SIMPDOET VD H TITH 50

EERETEE - AR

81

IMP - 1 A% LIRGE 67
IR 16

- EARFR 8
- 22

- F&521990 9
SETAOBHTIID 2
-H1E 22
IMPDET NVDOHTIID - GIMZ 1y Py 50
FEAFSHT - Excel DEVR T 30
TEEIZ0 - Excel EIFR AT 16
1EHEX M95% - A KYE 61
- B TR 66

- Bt K YE 66

- KIER D 7% 64

- HEEAE 36

- BRIEFN 42, 65
KUEM D - EHEEX 5% 64
IRAUEY - FRHERRGE 70
KA D - HRNEE 71
HeEfE - EHEIXRE95% 36
- FHRH1T 5 18

- fEHERRESE 41
HEEEOMIER - f/ 2R 21
IEBHRERX - Excel—h E 29
- RPNE 29

- BRI RN 54

- FYPAATHIX 29, 55, 56
IERGFEXOE - T A 175 58
R FER - EARER 7
I DE S E S~ 5
FEFATH] - 0175 30
AR - BT AR ORER 8
MEDR D feckls - S8 dT 76
A7l -JREEED 16
- IMP 16
(0,1) B - &I %% 15
(0,1) BUA I —4%% -MEET IV 34
WMEET L - (1,2) BIE I —E% 33
- Excel D[EIF 43 #T 27

- BUERET L 52

- HHATS 37

- RNE 14
ST L 52

- (0,1) &I —F% 34

- HAZR 2,4

- FYAATHIX 55

S Fn o Sy kR 76
SETADOHTITD 48
WIEET DA - Excel DR AT 49
IR - BUT - oK YED E 45
- [EHXH95% 42, 65
- 60

- B OFE 38
BWIEFIL - Bk 43
MIEFIOHEENE - B/ 23R 42



% FRBATTA - HEEfE
T =X
SFE RN S 4T
7= xHAESR - HHHETS
RABEROYSR - EEHEAESE
HODX - HFRIEE
- ARIREK
I - (1,2) W
- (1,-1) FEAH
- (1,-1) XfpeAd
- (0,1) A
- AFRNE
- S
HElmatr - 7 ADKRHE
- FREE DFEHE(L
b ER -RT
BRZFE - T A ATH
- BasicE it
- Ly
- FAEIE
- RHIME
- JMP
- IR FER
-BEET IV
BERROMYT - SAS/GLM
T - IMP
DEET /v - fEEET L
HEDS - FAE
-5
T—4 - fHBITAI
T—HF D - HSEATH
- FHEE1T 5
THA ATH - BB R
- EH AR OME
- EHAR
- RTA—H OHRETE
TYAATHIX - FHETHIX
- E#AREK
- BTV
HRETTH - TransposeBd%k
fBfERY) - FEBRE L
L WEHOREN - ROy
TransposeP3%4{ - Excel
- BRETH
I 2tlE - iEET L
-f'iﬂ%{—-'f‘/v
2/)/_(31:/1 - jﬁ&
Var.SBA%X - Excel
Tﬂ?%tﬂbnjf‘% @/T
NG A—H AT
- B
INT A—HZHETFE - ExcelD[Al)F
NI A—=2D - HAEATH

A

INT A= DHEE - T A 4TS

OGER y - RIS DOEIR
O B5IEOFE - T
- Excel D1T5FHE

534

18
18, 39
56
28
41

36, 74

13
29,55
55
28, 56
1,,48
76

28
28, 56
52, 68
52

61

39

38
28, 37 60
5

28

40

18

8

57

57

82

ot & CF

g

FiE - 1151
TEYERRSE - KYETEYY
FEUERRFESE - I ET 1A
- HEEME
- XA B O R
[ =00l N I R -
Za vy bR
I - MLAEEY
- AT
- BRIEFN
- BIEFIL
-2
DTHROFHE - BB
YN - T U HUSRRT
Sa—F 4 T DOTF—T
- e o> fE
- SEHFID Sy R
SEOWTE - KYEME
SYBMTEE - T Y MRk
SEHFL - S
SEHFFNO 3R - Excel
- FRGE
-fEEET L
-EET L
=1 L;+®)%ﬁjt
R
ﬁ#$ﬁﬁ
- BENEBEATIREA~
T - SEfpERN EE~
R - RO 53R
o G 78 sy
55 (OMP,SAS) - /23
flise - KAME
R - Bk SR
SNTA—XH
BRI Te s -GLM7 B Y V%
fEfE - SAS/GLM
HBNE - F I
EFNLDHTIED - BEET L
- BN EL DTEIR
ETNVNROMERL - S
BEEE ORI - ONERy
AR - FRoX
- MAEEY
- AT
- KHESER) D7
-HABaoR
H1E - IMP
TR - FBRESTROHEE
THTr T 7 AL AR
- BlAT K
HEEDOBT - Excel D[H])F
BEIEE E SR~
LR - 4K
MR - A

534

- SEIFFLOD Gy iR

19



By AIFPAIL

20 KB
9 KB
82 KB
5 KB
58 KB
3 KB

1 KB
35 KB
85 KB
160 KB
60 KB
14 KB
158 KB

BT I 02 EXRE
|ETT IV 03 L8 X EIE
|ETT IV 03 L8 X EIE
BETTIV.04 1-T142707-T)
BRETTIV_04_THA V1T
BETTIV_ 04 BT ¥
EHET I 05 L8E3E %= _SAS
BEET I 06 ExceligZEIZ
BT I 07 &EOHETE
JRIZETI_08_3Thigsd 57
BEET IV 09 3EEET IV
SETIV 09 hAFLIEE
BIEZTT IV 10 3FEHFID 2

&3



FETC b, HERrERA LTS

%10 Bl FrEfG eI —
HRIEET LD RKINED B 5B A 2R DfiFHT
— kDN E /N 2 TR L 95%(E HE X M D TE F —

BioStat AfF EFT (£k)
T 105-0014 HUETHAR #51X 22 1-12—3 ™ 1005
202244 H  EE AT
takahashi.stat@nifty.com, FAX : 03-342-8035




