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BAIRFZ#&OIERNLEIE S HT AR
202442 86 H

F 6 E GIEIGHE DTS D 5 DA

ORI, LA AR A AT IR & LGRS T & o, EINAICH T BRI 72
SESFND 53R K B RN T EL, BINESCTH 5B B A 5O - L T ICE A T e,
Z DI, WZEFTTFngE O R8T 2 BREAICEH Loo, RAEERZEtemisy
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6.3.

Excel D EVF #1215 A U= L0800
(0, DBRIZI—EHERN-TFA1475 X,

@ DHE 2 RF OB DA FEDOHETE,
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PEF K DIRSE x (235 T a7 7 A0

SAS @ GLM 7' /'5 N L A58 54T
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BRI RN L D55 AT 2%,
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RHAERE
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6. GBS HTH o DA

WAL, TES A EER 2 fRATIE & LGRS LT & 72, BIABUT KT D a#r) 72
RO K DIEHTTIEE, BINERTH LI EE 5O L HTIZEH TE 7.
ZDTDIT, REVS Mz AW BENE o 2 BRI ET LoD, ZAEMZETemisy
MrREZERL, ZAEEHORNZ L 2R L CRAEEREAZRE, ETREMROH TIHIZ
Jia L, EKRFOKER O 21T 5 HiENERL SN TE 7z, i), BrE#EEx ¥ I —
BEITE SR TRIZET V& LI i OfTiE S i 6 TXW D D720, #iity 7
NaflD Z L ZRHRE T D720, BITHIENT Ty 7 « Ry 7 2L, BEOEITIC
o TWD. 22T, N bORIELRITN S TARKHBI R ff#MNT Ik % Excel Dfjz{&0 >
DOIMEICHIET S, S 5HIZ, Excel DEYFHOITICL Y, BEEREL ¥ I —AHICEEHZ, &
BET VLD LGN OITIELZ AT 2 &3k, E\E CHmicRitsh Tnd
Ondemand SAS @ GLM 7'1 ¥ ¥ & W 358U O Fi 7= 72 i& A 5 EIZ DWW TH R .

6. 1. {ERBY G ERD T DEEHT FIE

B 1.2 fioFE 1.12 THRY EF7- 162 opsAAKORE x & BIEOEE y) T,
IMP @ TETNLDHTITD ] ZHWTRKEEHEZEBRE LS8t Otttz s L. &
512, Excel IZXL DB EZEGLT VA ATHI X Z2IEH LT-fgtriiz &b Tn Lz, Ty
EF BT —21%, BEFS (1981) [ SEMTIE (KETHR), 25 11E mEIRSHT, 87 % Bl
K% G e ElfootT) OFER 7.1 TH 5. FEEIR ST DMNTIEIL, BRI 8T
O FIETH 0, OB Z2EY EF T s ETHBEOMIT TELE LTEEL TN D.
2T, FETRENTOWDMNT LS Excel DA EMED S OREIZHET 5 Z bk
5.

ZEH T L ORIFELR

F61IIRI1L12OT—X 52/ T5. ZOF—X%, HHiERA A BIES OB K OIRE
x &, FEDOIRE y & OBMRE 72D, JEREN D200 T, REIMIChZ > TIEES
N7 —2 &b iudzoewn. ZORICEHOZE(IEND T2, BESFGE L LD
TWHDT, T—H% 4 OFHIGTTERERNRIN TN S.
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6.1 ZFHZ L OPFHAKOIRE x & REIROREE y [ 1.12 /8]

A (7H-8A) A, (9H-10H) A;(11H-12H) A,(1H2H)
No. X y X y X y X y
1 30 8.0 34 9.1 27 15.0 16 234
2 28 10.5 19 19.4 20 21.0 16 28.2
3 30 8.2 22 20.5 14 24.2 20 29.5
4 29 13.0 25 14.2 18 15.3 16 222
5 28 10.1 22 11.0 12 17.3 6 40.2
6 17 16.2 25 19.1 18 24.7 16 36.6
7 24 16.1 22 16.0 13 23.9 12 35.5
8 22 13.4 23 11.1 21 20.2 11 42.1
9 30 13.0 28 12.0 24 13.6 9 425
10 30 7.3 24 17.1 22 25.8
11 25 14.0 30 13.3
12 24 8.9
N 26.64 11.80 24.83 14.31 18.56 19.47 14.40 32.60
n=11+12+9+10=42 ¥ 21.4762  19.1119

B 6.1 1IZRT DX, FbhieT —% ORE A BT 272018, YW HAKDIRE x & BUIHR O
TR y 122U T Bxcel TYERL L 72 @Rl X EICFERIORYFEMRZ EEES LIZHERTHS.
FHIN Ay (1 A -2 A) OBHICEERKR EE2T 25 FETH 2 <L NITMOFTEIC AP
ROIREE x DR, ASHER R I BT OB BIE, T A OZNENOILE R x D4R
CEEME) 3 By, BT omH ORii 472 L Ty, R TOZFREHT
& 72 DY KO x 28 20 JETHARTZEATEH, Ay (1 H -2 A) OBRIUEORE y H3&E
DIZ/2 > TS, ZDdIZ, FEINCEE T 2 BESM72 EOMOR T ORENH 5 &R
Enb.

\
/|

=0 OA, ©y=-0/5713x + 27.017
+A, Ty =-05123x + 27.029
O
40 o - AA; 1y =-0.481x+28.392

O LA, y=-1.1904x + 49.742

w
o

EUEDRE y
N
o

10

0 10 20 30 40
Bk DRE x
%] 6.1 Excel DEARXIC K DZFH T & O 4 RKOEFELRO H TITD

Excel DEAMM TRANZ Ay D (x, y) 270y b - OHNCERE « IT{IERR OB « FE % 7 n
v b5 DI, Ay As, AdEIAR 77— 2 OIR) TEAFEEL, EXNLEZ, #hAKD
PR E 24T > TV D, EYRERIE, DEEHEEROBM) o THIEIE) TEREFEZ L TND.
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6.1. ARKER 72 L3 B BT OFEHT FIR

(AN 72 BT, | I HEBRE TV COMBTICE L, NSy ICHBE 525 2 LN
SXY LTWAHEMEHDRH L0, FEBRICBEL—EIZRDOZENEI LTHTERY. 20
BES A TR L L, HEMICIHERORELZREL, M A OKEROLEZ LTz
V. ZOTDIZ, WEBOGANER ALK L) TRITIEHRAR L U TR A 20 &38R
SNTWD. ZFHI ALK D WEKOIRE x OSAAR RO THER L L TORMHENHTZ S
NRNWZ EEABEHLZE LT, RGBT OBEHIRIEL L, FE A &K ORE
x ODNCEZBAEAN 2N & bR L2 T LT e 6720,

BRI EIFRS T OER
{BRERI 7R IR BT IR, Ve K DIRE x & FH A L ORHEAEMOYITMS, 2 E ooy
MR EZVERR T 272012, Bl oi 2 SR 3 2T ik L 7> T 5.

(FlE1) 27 —Z 2T 2R 048
K 61K LIEFEH A DKEZ L OFT —F 22 THTH IO R, RAEVHFfME vz
R AT D . ET, x &y BT BIETHR (SEP, sEB | gEm) papgyg
S - 2;2']’} (x, —%.)* =1788.48
S =3 S (x, —F )y, —7.) =-2124.24 6.1)
SR =S =3 3y —3.)? =3654.82

Siy/i\ﬁi) DOFHEIL Excel T X, =Average (x D#iPH), 3. =Average (y D#iH) ZaiH > THEL,
SumProduct (x DO#iFA —x,, y OHIFA-7,) BEIC L 0 ESIE LTRET S, SO, S;fm R
SumSq () P CRIBEICESI & LCRHET 5. 2D ORERN BT A —x (FEB | EB)
%

A SO 2124.04
. (&) _ v _ T
fHE . Y =gy = =-1.1877
S~ 1788.48 (6.2)

wlf s B =5 - B 2191119 (=1.1877) x 21.4762 = 44.6200
ELTHEET D, RO THOBOHTIC LB R BRI S 5 L O 5 fn ST & Hee
T5. p, SERICIE, B A OFHMS, BLOLEEAOESHMS,,, NEENTND.

&) \?
g (S5) (2124042 o
R SR 1788.48 (63)

SR = gUER _ g —3654.82 —2523.03=1131.79

(FIE 2) =i A OKYEZ & OREYRSHT OHFE
R 62 RTERIE Y — M LT, B A OKMEZ L ORI (SY), SY, SU)) &E5HE
L, iiCBET 26 %
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6 RIS B DA

# 62 FHIZ L OBIFSHOHE

A] Az Az Ay
x y lx 9y lx ylx y A Ay Az Ay Fn
30 8.0(34 9.1] 27 150 16 234 n; 11 12 9 10 42
28 10.5] 19 194 20 21.0( 16 28.2 X, 26.64  24.83 18.56 14.40 —
30 8222 20.5]| 14 242 20 295 Vi 11.80 14.31 1947  32.60 —

29 13.0]25 142 18 153| 16 222 S.'=| 178.55 183.67 20422 216.40 | 782.83
28 10.1]22 11.0| 12 173| 6 402  S,"=|-102.00 -94.08 -98.23 -257.60 |-551.92
17 162|25 19.1| 18 247| 16 366 pN'=| -057 -051 -048 -1.19| —

24 161022 160 13 23.9| 12 355 pN'=| 27.02 2703 2839 4974 —
22 134023 11.1] 21 202] 11 421 S,"=] 10036 181.85 148.76 538.44 | 969.41
30 13.0 28 12.0| 24 13.6| 9 425 Sx=| 5827 4819 4725 306.64| 46036

30 73124 17.1 22 258 S.'=| 42.09 133.65 101.51 231.80| 509.05
25 14.0| 30 13.3
24 89

ST =" 51 =178.55+183.67+204.22 +216.40 =782.83
() _ ()

ST =" 59 =(~102.00) + (~ 94.08) + (~ 98.23) + (- 257.60) = 551.92 (6.4)
ST =" 5 =100.36+181.85+148.76 +538.44 =969.41

LTk (ST, s s L n. E7e, FA OKED L ORIREKE
(1)

ﬂl(l) 'éo(i) — _1 _,Bl(i)fi. (65)

S(l)’
TR, K 6.1 IR SNEERRIIC BT 5 2 & &R 5. KHED & OEYFOFI S
R, TROLOMEHET . S ofmE s, SO ofE s =s" L, zhboED
SEEFEEH ST 2k 5.

i=1 S(l) (66)

(1)
sm=3" (52) =58.27 +48.19 + 47.25 +306.64 = 460.36 }
ST = g _ S —969.41 - 460.36 = 509.05

(FIE3) Ffi A lCHOVWTIBOBE A D

FhE 2 Tkt ST =782.83, ST =-551.92 @O E D =-0.7050 E T
%. @M E ToRFOFES SUY =389.11 ZHEEL, SI =851 =969.41 &DFEHND
SZHAEM SUND Gt SO 258029 ZEHIT .

S osm  Su” —551.92
A S<*“> 782.83

=—0.7050 (6.7)

\ S(fn) _ 2
S(WZ( &) _ (551927 4691y

S 782.83 (6.8)
S = g _ g9 — 969,41 -389.11=580.29

198



6.1. ARKER 723 B BT OFEHT FIR

RAZBELHEIRELR
(FIE 2 LU 3 DRIER) 208 5 EIFE T O
FIE2 B L OFNA3 1L, Ffi A OKUED L ICHBOME X ZHEET 2 72 DICHEUR T 2 &
JEWICEAT 2 TH DA, B LAEN., Z22C, JloFEE LT, £63I1R8TL91C
i A DKBEZ L OFFE xj=x,-%X., y;=y;-V. ZitHL, &7 =% n=42 [T T 2R
S5 Excel DEFOATZ@H T2 LIk, HBEOEHE A RDLZENTES. £64
BT R LOVRT A =% (¥ OHEERMRERT.

#63 FHi A DKET L OREDOH

KIS LDl " |
No. A x 'y x Y TR A 2 802 [ T
1 A 30 80 34 38 10 a0 V= 07050 2

2 A 28 105 14 -13

. S

: >

11 A, 25 140 16 22 Iz

12 A, 34 91 92 52 S

. o 0

23 A, 24 89 08 -54 § p

24 A; 27 150 84  -45 ol

: o

32 Ay 24 13.6 54 59 -10 m

33 A, 16 234 16 -92

. -15

41 Ay 9 425 5499 0 $51*_; 75%00)1)%; 0w
42 A, 22 258 76  -68 - =X

782.83 96941  -551.92
S A,(‘F”) S I(/Fn) S I(/Fn)
X 6.2 JE &8 D ] ER

# 6.4 Excel IZXDFRAEEL BRI (BEIT 0 Z#H) on

HHEE A ik Sridk Rk fEAERRE ¢ P-fiEi
El 1 389.11 389.11 27.49 il 0.0000 #N/A = #N/A = #N/A
P75 41  580.29 14.15 x' -0.7050 _ 0.1345  -5.2433 _ 0.0000
&EL 42 969.41

{[;E:% il ﬁl(ﬁ'ﬁ =-0.7050 & ?&ﬂi é j/b —t (6 7) D ﬂl(ﬁL) ﬁvfé ES 712_, /\ﬁ& VFE?E‘@:P
PR AIRS)
ﬂ"l(ﬁki) _ Igl@?@) =-0.7050
B _ () _
S; — S;y” =969.41
SURR = g8 — 389 11
SUI _ gUSE) _ 580 29

(6.9)

DEINIT—ET 5.
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6 RIS B DA

REERAZELHERO RO
(FIg 4) FME 1~3 TRDIEFRD S 3BT R DOVER

FIE 1 0 S kL S =80 =3654.82, S Rz R x D1 S, =S
=2523.03 t72%. FE1 O ST =1131.79 225 FlE 2 TR L2 ST =580.29 & %N, F
A DFIF S, =551.49 L 72 5. FIA3 O S =58029 705 FE2 TRLEZ S™ =509.05
EDFEN, ZBHAEM S, =7125 L5,

Sy =8 =3654.82
S, =8 =2523.03
S, =8 - g0 =1131.79 - 580.29 = 551.49 (6.10)
S, =87 _ 5 —580.29-509.05="71.25
S, =8S™ =509.05
ZRHDOFEHMERNTE 6.5 (RTHBEANEREZIER L, ZKEMEHOHFBIZONTHE
WP 24T 72 5. % 6.5 IR T X OICRAMERO pfElX, p=02107 EHETIERNDT,
PATAREBR N HTITD BN LT, 28, & 128 TI%, SEMAERAZER LS L.

*6.5 LZHIEMZZLOBOINITE

EN, df AR SERE DS F p
x 1 2523.03 2523.03  168.52  0.0000
A 3 551.49 183.83 12.28  0.0000

x %A 3 71.25 23.75 1.59  0.2107
e 34 509.05 14.97 1.00

ESLN 41 3654.82

Z IR LR, BRESR (XA D THY,
F113DOHA T OFFfn L 1T 8B 5.

FOLZEIREROHTIIDH
(FIE5) LHAEHDY-FHRS,,, AT~ —1 7
RHAEH (xxA) DAETIZZRVWOT, ZAEEROYELT S, =7125 ZFEEFEHm S,
=509.05 (27— U > 7 LTHK6.6 1T L HITH -k HfsS,
S! = SP ~509.05+71.25 = 580.29
L, O MERAEYET. ok, SO, FIE3 B TR ST =58029 (o515,

#6.6 ZHAERZ7—V 7 LISt #E

FR af SR SERE F p
x 1 2523.03 2523.03  160.87  0.0000
A 3 551.49 183.83 11.72 0.0000
e 37 580.29 15.68 1.00

ERNED 41 3654.82

INETOFIEL, FEATBDOEFOEMTH DN, {LARRFIE 2D TE -
T HESETE 70 IRETD & X — %% AV 72 Excel OEUF AT EZ RO Z L.
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6.1. ARKER 723 B BT OFEHT FIR

(FIE 6) FAT#Z &S IO T-HE DO A DKEZ L DY OHEE
FIE 3 TRO-ZF A IOV TOIEDOEE SO =-0.7050 LT 288 3,0 %
B0 =3, - p0x, (6.11)
THET S &£ 69 1T L9112 5,0 =3058, B> =318, pP=3255, BY=4275 »
Bohd.
# 6.7 Hxziums 55600 OHEE

A X, Vi BFAY g

A 26.64 11.80 30.58 -0.705

A, 24.83 14.31 31.82 -0.705

Aj 18.56 19.47 32.55 -0.705

Ay 14.40 32.60 42.75 -0.705
IHBZEHAWTK 63177 Xk ) Il X 2R OFAT R BIRERE AT < .

# 6.8 [AURFEFROFFHDORE

B 50
A x A O : A y1=30.58-0.705x"
A, min 17 18.59 Og + 1 Ay y@=31.82-0.705x?
S 26.64 11.80 40 = A Ay ¥ =32.55-0.705x3
max 30 943 - ] O : Ay y¥=42.75-0.705x®
A min 19 1842 L
SEH) 24.83 14.31 g
max 34 785
Ay min 12 24.09 B 20
¥y 18.56  19.47 El
max 27 13.51
Ay | min 6 3852 10
¥ 1440 32.60
max 22 27.24 0

HFERDRE X

6.3 AT/ 4 ROEIFERRD H TITH

SATREROH TIEDOIE, MOLDOBEROME S L& S5 H )
CHREL, [T—% &R TIEK NHEM) LTHIL . &Kk
DELMNIONWTE, v—F @ BREERTEL TNV,

FATHEREOZED 95%EFEX M.
(FIE7) ZHi A O 4 KUEZ FLUE & 9~ 2 KHER D 7E

6.3 TR LTZL DI, FHiA TLDFATHICER LI & Z1T, Fili A O Ay KHEZ JLHE L
L, TNEND A KHEE OTFATRMOZE L O5%EEXMEHEL, X 6.4 1R T X IO
fEMRT T 7 B LT,
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6 RIS B DA

FATREFEMROEEO x I2/ L, HEUEL 2 5 kEER I &40 L. YHGmOEd 13
4 = B0+ ) - B0+
BB
DX, IFOEIRETD. BT OEOHHE KD D701, 70 = g0 + EDFO % O
ICONWTIRWEER, BEY, 39 = g0+ U050 2 g iz onTRON =R E SR L,

o At A
BB = - BOPE) (7 = B }

)—}(1) - _ (f(i) _ )_C(i')),él(jt@)

(6.12)

(6.13)

TESHARD.

(FIIg 8) /K HER D 7DD 95%15 HH X [H]

BRI D7 D4 Var(d ™) 1%, FHE 30, 39, @0 -3 tH
TENRTE, TALIIAEWICHTYT, @0 -x0) FREEAEEAVERLZDT, U 04y
i, X (5.22) IR LTE Var(B)=0"/Z,(X, - X)* ZHWT

Var(d™") =Var[ 7 -5 (0 -3") 40 |

=Var(y?) +Var(y") + Var[(f(i) _ 5 )Bl(é#ié)}

~2 ~2 A2
o (o2

— M) _5® (6.14)
G + +(x ) S(L )

11 @xEO=xD)
= —+—+ — o
[nm 7@ SO%D)

Lt ZIZT, BESBMOWEMS 1L, £6.6IRLEKAEEREZ T —I 7 LIEEED
WHPES D 15.6836 2 V5. £ 6.9 IR T X DIC, i Ay OO B0 FEHE L LT A O
G SO DFEICZHONTR (6.14) ZAWTEDSEAFH L, WNT, 95%EEXMEZRD 5.

6.9 FHi Ay & HEHE LD IKIER D FED 95%(F 1 X [H]

i A e var 87 R FED95%CL
A ong o pr? X Y BN tes¥SE . L95%  U95%

HE A 10 42.75 14.40 - — - - —
A 11 30.58 26.64 -12.17 59939 49606  -17.13 -7.21
A, 12 31.82 24.83 -10.94  5.0562  4.5561 -15.49 -6.38

Ay 9 3255 1856  -1020  3.6570 3.8747 -14.08  -633
Ay 10 4275 14.40 0.00
%S, D=5, - 78283 o= 15.6836
df= 37 1(0.0537)=  2.0262

WEICRT /8T 2 — 2 OISEATH Z(B) & H =% 6.19 OfEFIc—5T 5.

Excel D77 7 & WX 6.4 ZEHi Ay ZFEUEL T D KUMERDZED 95%EFH XM 2 ERE
X5, OO LI, MMOFEHLEOMIZ, BERENHDLZ ENRINTNS.
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6.1. ARKER 723 B BT OFEHT FIR

10

As L DU DFE
ONTFIE 95%CL

B ;

N Jv[ _____ % _____ }

-20

[EIR D3

-30
Al A2 A3 Ad
=6

X 6.4 ZRHT Ay HEUE L9 D KUER DD 95%(5 FE X [H

E%%ﬁﬁ“ﬁ\ﬁfmﬁMéﬂTmé@m,__iffké HR D RERDOE R ZT D
DIZ, HEE S NZBRERRD 5% EHEKMZ R L, FE A Z L& OUH/KOIRE x 25 i &

ﬁézoE; fé@ﬂm@%mm&nfw9%@@E%H%@ﬁhﬁ&77%ﬁbmm

EIHILELRVWOTHA I, ZHIZHOWTIE, KEOX 65 25ROz L.

HOBRDHTILHREZD M ?

BEF S (1981) IZRSNTWDILSGH T OFNAIZEIZIZ Excel D) HED THIEL LD
ThHHN, AL bETHHTHYRBNELS RV Z I ThD. FAbEE TSI 2> T
XD THDHN, ¥ I—ERERNTBIEET M XD 5802 BRICLTE 2. B
B 72 AT FIEIZ DWW T, w7 Z L2 LTV e Lt LT, Ho7mH T, ok
IOV TR SN TV DRELZMIFNTH D &, B RIEITED A R — R TH 5.
fli )5, Web L TOMMFLFETIX, & I —EHE AW BIRGHT &2 T T HIER A ¥ v —
ThdN, RENZHHTEKDS TIN5,

ZOHEHNE, TER-2&miRo] ThoT, WbhbwdILEEEE ST HT
DOFEFITIXAV. 7225, BIRET & B2 E S TMTIE, AR TI58OHT 1 OFF] &
RENNHT, (RAEERDRNZ L 2R L, ITREREZD I D] Ko Ao

FENTICHE D L BN E TH L. LAEEARDH D &, ﬁm6M)K%Lti5ﬁFm%ﬁ®#
D 95%EFIXHE] P TE R 2> TLE 7O, ZZAEAEMNRNZ LA T8
ORISR TH DO RGENELE L T D, ROF 7T ETIE, Aho “ER” L'E
AR L DO CRBNERBFET 2 F6 %~
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6.2. Excel DEIGEDHTZEFRA L= H

% 6.1 Hi TR L7z[ElR o & BRI W 2 36055 HT O MNTIE L, FHERHMR O AT
HLORIBELROWBY T 5. Excel Z HWTHFIORISN TV HRIAEGIELZBEICHIELZD
1%, TYAATHX ZACTISBONT et T 5 2 Llc kv, HEHENT O 2k &% X
VIZTHTZDTHS.

0, NBFT—FEHERAN=THFIU1TH X
ZRE AL 4 KHEZRDOT, 6101 T LI (0, 1) BEI—EHK (a), a5, a) BHZ
L. Ve AKOIRE x & DZBAEM DT DEEIL, (xa,, xa;, xa,) DX IITFHETERD.

#6.10 (0, 1) ¥ I —74
A

A a, as a, Xd, Xd 3 Xd 4

A 0 0 0 A 0 0 0
Az 1 0 0 A2 X 0 0
A3 0 1 0 A3 0 X 0
Ay 0 0 1 Ay 0 0 X

#£6.11 £z (0, 1) WA I —EHERNT-2ZHEAER 2G0T A A0 X 9. % 6.11
Fi2iX, Excel DEIFSHTTE LN (BUFET I, EFRET I, THAEHETIV) TOLH
[ AL I AN I

#2611 KHAERTT VTR 2 BePEaY 72 Excel D[Rl 4341 i H

3N RAEEHET IV
2) B EETIL D) [FFEET /v GEHUZ 0 ZfEH) off

1) [EFET v HHE  ZH SR iUt
No. A X9 X a, as a4 xaxazxas Yy =) 1 2523.03 2523.03 89.17
1 Af1]30]0 0 0|0 0 0| 80 FR 7= 40 1131.79 28.29
2 A|11]28(0 0 0[O0 0 0]105 il 41 3654.82
1Al ]2s]o 0o oo o o0|l140 2 EHRETNL GERIC0 A off
12 Al11(34 1 0 0134 0 0] 9.1 HHEE  ZH) ki SN 85
: : : EF 4 307453  768.63 49.01
23 A 1 (241 0 024 0 o] 89 ¥ 37 580.29 15.68
24 Asl1 (2710 1 0] 027 0]150 =it 41  3654.82

3.2 Asl 1 24 0 1 0024 0 13-.6 3) ZRAEAEHET IV (EERIZ 0 2 ) off

33 Agl1(16/0 0 1|0 0 16/[234 HHE  £H S Sridt
: : : [a] )i 7 314578  449.40 30.02
41 Af1]19l0 0 1|0 0 9]425 P 34 509.05 14.97

42 A1 12210 0o 1]0 022]258 &t 41 3654.82
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BREAMZEDNEA TR
K611 IR LT 318 Y OBITRIT, SRR A BRGNS 72 Excel DRI HT D5y
B ROHREZR LIRERTH L. £ 6.12 IR TOIE, 338 OHGHTE D EIFOIFTTF
(£E), FRAEDOYHM (L) [ZHEENTWLREROFHR (S, Sy, Spa» S.) OF
FRIGER R LTWD. BURGHTICE D 23l HASZ N, [EYR] OFHF S ZE RN
L, ZOEFNG S, BEUS,,, 2352 LNTE5. ARICEEDEHMOBL S b
S, BEUS 0 BRI TE S

7 6.12 BRI 72 ER TS K 2 Fn o

1) [EUFET L 2) ERFRET IV 3) RAEAEHET IV
R df AR ER  df R BN df  FHrn
x 1 [2523.03|S x 1 x 1
x 3074.53 |S,
A (3 A 3 “* A 3| 314578 S, iarqa)
xxA (3) [113L79 |Saeaye  x¥A () | sg0 50 Seenres x %A 3
e 40 e 37 e 34 509.05 |S.
T 41 3654.82 T 41 3654.82 T 41 3654.82
S.= 2523.03 S.a=S.= 55149 S, SyiniarSeia= 7125 Sea

F£6.13 17T DI, R6.12DFENEFND [[HIF] OFHFFHE

S, =S8, —S, =3074.53-2523.03=551.49
S in = Seinsionn) — Sein =3145.78 -3074.53 =71.25

Sy, BEOS 0 ZFFL, BK (XA 7D FPHRNCL D 0BT RICE LOTRERT, £6.5
IR LT BT RIC BT 5. 20X 5 ITEHEZRRIEM L7Z Excel DEIFHHTIZEY,
FEANTELOEFZR2ETI, OB BIT AR E/ERN, HoIERDLNDH T &
X, BEELWI ETHD. B, KA ZEREVTMS, 27—/ LIfERIE, 77 TIZ#E 6.6
IZRLTHDLDOTHETS.

(6.15)

#£6.13 B (XA T YEFHFMZ KD 08mirE (&6.512—%%)
BN df IR SERE F p

x 1 2523.03 2523.03  168.52  0.0000
A 3 551.49 183.83 12.28  0.0000

x*xA 3 71.25 23.75 1.59  0.2107
e 34 509.05 14.97 1.00

ESXN 41 3654.82

EEOEZZHOBEORBOHTE

ATETOFNA 7 T, ZEHi A O AgKHEERFEHEL LC, oKL OFATREMRMDOZEIZONT
1%, R (6.12) \ZRLIZG R OZEITFEEL, K (6.14) (TR LIE0#E HWT 95%(EEX %
Hez U, R EE LT, 22T, 87 A—ZOENHITY] 20) #IEH L, &
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D S%EEX MO HEEZ RT. £ 6.14 ICENRET NITEIT 5D Excel DEIFIHT OFER %
T L, T A—ZDIHEITH 20) OFHEEREL DY TRT.

TNETHMK LB RTE N, 5 A—ZOIENEITH Z(0) OXHAEREN, #HESN
PRGNS A—2 0 D5 Var(0) &720, ZOFFRPEAEEE SE@) L%, HEO
HEEMEIE, 6, = —0.7050 @ SE(6)=0.1415 %, (@)D 24T 2 51 HOF-HE 0.0200 =0.1415
LRoTWND., RT A= OIS EATH @) D 1172581, 6, & 6 D558 Cov(d,, 6)
=-0.5336 ThH Y, FHOBELOSHOHEIZH LS.

#6.14 FRHRETIMATHT 537 A— 5 OHEEHATSI

FPAATHI X
No. A xq x a, az as y 2) ERNEET IV CEFUC 0 2 H) off
1 A1 (300 0 0] 80 H ZEH) Baniid St
2 A1 (280 0 o105 Bl 4 307453 768.63  49.01
: : : et 37 58029 R
11 A1 02500 0 0] 140 ait 41  3654.82
12 A1 [34[1 0 o] 91
: : : 1R¥5  PEUNERRE t P-1E
23 A1 |24l1 0 o] 89 o B 305793 39548 77323 0.0000
2 A1 2710 1 o150 6 & 207050  0.1415  -4.9810  0.0000
: : : 0 a, 12372 1.6727 07396  0.4642
32 Asl124]l0 1 0136 6 as 1.9695  2.1158 09309  0.3580
33 A1 |16]0 0 1 ]234 00 ay 12,1731 2.4482 49722 0.0000
41 A1 ] 9lo 0 1425 P8GR DI EATH] (0 =X X) '
42 A4l 1 [2210 0 1 |258 X0 X a» as as

0| 15.6401| -0.5336/ -2.3880 -5.7381 -7.9557
o -0.5336 0.0200 0.0361 0.1619 0.2451
0, -2.3880 0.0361 2.7979 1.7177 1.8678
0”5 -5.7381 0.1619 1.7177 4.4767 3.4068
0™y -7.9557 0.2451 1.8678 3.4068 5.9939
=Minverse (Mmult (Transpose (X D#iFH), X D#iFH)) * g~

T WA ATHN X OEEL L BRI THEE SN/ T A =% (IfE) ZGhE, FHEOM
R LY L HMEMEERT D, TVA ATHNOEE (x,, x, ay, a,, a;) IxELBIAE
LT AT b 10 =0, 10, 1, 10, 1) 2525, HEESNIZNT A—Z EFINRY L
v 0=06, 6, 6, 6, 6, rLi=txiz, #BEmL" %

=" 196,=1"9 (6.16)
PLTERT D&, BB LY O Var(L?) 1%, /3T A —% OIS EATEI 2(0) O jiT )
SIOESFEC,, L LT

Var(L“)):Z‘]‘_:OZ“ 19¢ 19 =193 @) 197 (6.17)

=07 ")

THZ2 BN, "5 A—2OENEITH] @) ([T 21902 WIER &7 5.
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6.2. Excel ®EVFOIAT Z21EF U= 35580507
TR LTEEX 2B E T AHRIF NI A= DUI 1L, £6.151TR-T L2, Iz
NOBIEFN [0 ZxHET 54727 MLI® L R5 A — 2 OHEMOH| 27 ML OFE 1

=179 TIHESH TV,

#£6.15 BMIEFALO # W HE 2@ L T ARG XT7 A —Z DY OHEE

Loy Iy 1, I3 I Iy

A L® Xo X a,  az as 0" A9

A 29 1 0 0o 0o o [305793]=] 3058] po"

A L2 1 0 1 0 o0 |[-07050 31.82| AN

A L® 1 0 0 10 1.2372 3255 | Ao

A, L9 1 0 0 0 1 1.9695 42.75| B
12.1731

BIEfiDFR 6.9 TIX, As KHELMKHEDTIF DO AE KD, 95%EHE X OHETE 21T -
720, HEE SN R O O5S%IEEX B OHEE I Th R o 7-. 2k, #EE S 7= [BlF e
OMETH Y, FEROBRICALERTZDTHD.

ST, FADKEZLDOBEROH HHEEME L LT, BEFKOIRE x 23 20 ES6 ORI
DIRLE PO HEE L, 20D 95%(EHEX & ko, MEEICTRM LIV E LE S, £6.15 T3,
x=04=0 L L7ZDOT, x=1[=20 &FTHIZE, 20 ECBITIBEMOMEEEIHESIND. A
KEDBAETHIUE, HEMEIE 0, =164788 TH Y,

#6.16 Ay KYEDOTREKDOIREEN 20 FEGE O [RIUK O IR FE OHEE
Lo Iy I, I3 14
Xg X d, a3 dag or
vy =1 20 0 0 0 |]305793]=[16.4788]
-0.7050
1.2372
1.9695
12.1731

Z ORI OSEIT, K (6.17) 1R LT85 A —% O 8ATFH 2(0) BT 51002k
ERXERW, 61717 T X Var(3Y,)=23081 LHEESNS.

£ 6.17 AKEDVEEKDIRFEDS 20 B E OB ORI D5y B OHEE
Ly 1y 1y 13 14

Xg X ap as ay 20) 1" Var 0" )

(1 .20 0 0 o] [1564] -0.53] 239 -5.74 -7.96|| 1|=] 23081| ' L95%=| 13.4005
-0.53] 0.02] 0.04 016 025][20 U95%=| 19.5571

Var (v ") 239 0.04| 2.80 1.72 187 0
574] 0.16] 172 448 3.41|| 0 to0s(42-5)=]_2.0262]
-7.96| 0.25] 1.87 341 5.99|| o
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95%{=HHIX [ I

(L95%, U95%) =y +£(0.05,37)\Var(3\,,)

=16.4788 + 2.0262 x+/2.3081 (6.18)
= (13.4005, 19.5571)

ELTRODEND. F616ITRLI-HERICLY, hoFHICB I AHEREA2Z 6.18 12
YL B, FHERKOBREE A KETITY, BADT 4 v RO O
BAXZar—LTRDODTWNS

# 6.18  FHiBIOPEEF K OIRE D 20 FEOLE ORIHE DI FE OHEE

Lo Iyl I3 Uy TEETIE TR & 95%(5 #H X ]
A LY xo  x ay as as 1N ygrar tesxSE L95%  U95%

A L0 1 20 0 0 0 16.48 2.3081 3.08 1340 19.56
A, L? 1 20 1 0 0 17.72  1.7750 270 15.02 2042
A, L® 1 20 0 1 0 18.45 1.7844 271 1574 21.15
Ay L@ 1 20 0 0 1 28.65  2.1966 3.00  25.65  31.65

£(0.05,42-5)= 2.0262

Z OfER% Excel O THA#R) 77 7 THER L7 R % 6.5 12757, Excel TOIEHEXIH
DONEZ AT DB, HEEEN S ORI TOREIZL S TNDDT t),5(df)xSE (280 N
DRI ZHEHET OILERD D .

40
ONT 1T 95% (5 HE X A

i 30 {_
a0y ‘

’
’
’

Al A2 A3 A4
=

X 6.5 YeiF/KOIRENR 20 EOLEEOTH T a7 741

Hh

Excel TO [Pt 7 7 7)1 OOWNFOEIOREL, NRVIENEZAIIHY,

7T 7 OEBEIEERMPDI T OMDA TV a DI —FDORED
EOFREDIEDOREDME (FPH) DADOREZEOME (FiPH)

DEINIIRETD. P LTEREZK EERVHOOT I O THLOEENLETH D,
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KEBMDEDFRTOT7A4IL

[ DPREE DS e b ROV FRE Ay Z23EYMEL L, IREEDS 20 FEOLE OO & OZEOHEE
& S%IEMXMAZRDTZV. T As & Ay DZEOHEEMIZ, 71 ATHDOEEK
(Xos Xp» Gy @y, @) WIRFLBIA & LTHXTATX7 by 19=00, 10, 19, 1, 1) FozzE
EEET D, HEEMIT,

A(Ay—A,) _ nA, AA,
Yx=20 = = VxZ20 ~ Vx=20 } (6.19)
=18.45-28.65=-10.20

ELTROBND. ZOEIHTHHHMDOHEEDTZ DD kL dS™ 1%, FHi Ay DX
7 R AN LFEF A, DT RV (B p3E

=11 20 0 1 0]
-) %=1 20 0 0 1] (6.20)
dM*=[0 0 0 1 -1]

ThHY, IO O Varp] I,
Var[p" 20 1=d ™20 2(@)[d M0 T
=3.6570
LLTORDBIL. # -1020 O 95S%IEHIXH A (<1810, -2.31) LHfEEShErEE £V O
T, ABRAETHDL ZEPRENTND.

6.21)

[FERIC T Ay 2 L L, fOFHIOEER 6.19 1T 7. EZDT FA ATFNZHOWTI,
M As EFH Ay DA LRERICT D, ZOGHIZOWTHEZENENDEDT A ATHID
Bty L RRRICHEE L. 95%EHEXMZFA TS, Z ORI, Ao 6.9 108 Lz Ric—
L, F£7, K 6.4 IR LI AKEROED 95%EHEXM OIS T 7 B MEKT 52 L8 T
5.

%6.19 FEiI AL AL U= 2 KUER DO ZED 95%(EHE X [

Lo [ I, 15 1y #HEEME & 95%15 1 X [H]
A L Xo X a) a3 ag MY Var(r ) tesxSE_L95%  U95%

A-A, 1O 0 0 0 0 -1 -12.17 5.9939 496 -17.13  -7.21
Ar-Ay, 1© 0 0 1 0 -1 -1094 5.0562 456 -1549  -6.38
A-A, 1O 0 0 0 1 -1 -10.20 3.6570 3.87 -1408 -6.33
ArAy 1L® 0 0 0 0 0 0.00  0.0000 0.00 0.00 0.00

£(0.05,42-5)= 2.0262

WIEETT BT D EMOREIL, B [0 2k 5K (6.16) , TN Var(L?) 13,
X (6.17) ELTERMLENTWD Z &0, LA TH VK72 FIEICH T HEBMETH H
5.
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HRKOBE XICETHFRATOI7M)L

M As & B A IOV THER K DIRE Z B S GE 0TI T v 7 7 A VEAERT 5.
620 17T X HIT, FHI A O KOEE xZ 1 EXD 35 EETELIED. FHiA b
[FRRIZ VR K OIREE x & 5 FEDD 31 EE TEAL IS E/ATXY MIVEBART D, Zhb D
7 MATHR L, /8T A—Z OHFE B L0V A —2 OISHATH] 2(@) %M T TRl
EBERETE L, 9SUEHEXEZ KD S.

32 6.20 PEEFKOIREE x %28 2 7256 OBIIK DI FE D 95%(F §H X [H
Lo 1y [y /5 1, HEEME o & 95%1E E X [H
as I Var(Ir Y tesxSE L95% - U95%

A L9 xy  x a, as

As LO 1 5 0 1 0 29.02 5.42 472 2430 33.74
110 1 10 0 1 0 25.50 3.21 3.63  21.87 29.13
L 1 20 0 1 0 18.45 1.78 271 1574  21.15
112 1 30 0 1 0 11.40 437 423 7.16  15.63
L1 1 35 0 1 0 7.87 7.16 5.42 245  13.29

A4 L1 1 1 0 0 1 42.05 5.17 461 3744  46.65
L1 1 10 0 0 1 35.70 1.96 2.83 3287 3854
119 1 20 0 0 1 28.65 2.20 3.00 2565 31.65
JAS 1 30 0 0 1 21.60 6.44 5.14 1646  26.75
71® 1 31 0 0 1 20.90 7.09 539 15.50  26.29

£(0.05,42-5)=  2.0262

6.6l T TRT 1T 7 A0E, K620 TR INT-FH Ay & ZFH A O THIME L 95%
EHEXE 2 AR EREE LERTH D, ZFE Ay OUFKOIERE x 23 10 FEOBAIE, [
IR DIEFE 1%, 37.8377 & 750 As 0 23.5820 & 14.2557 DENH 5. Yok /K OIEFE x23 10
DYEIE, 7208 7.1620 LAENT 50, 95%IEF XA B UVMNIEZ > TWRWD TR 72
WD LB IND., ZOX DT, HEE ST AT REYREARCK L, 95%EHXMEAFHE L
HRHEZLTORE22L1E, —#HOERXMEEINTERBET VOMITFIROBM TH D L,
Excel DATHIGHR DO FZRMEDBINT TH H 5.

50 l

A As Y3 =32.55-0.705x

o a0 O : Ay y® =42.45-0.705x

e

/)

30

20

y EGR D)

10

0 10 20 30 40
X JoFEKDRE

6.6 Vel /KO x kT 55 A B L OEE A OFHI 72 7 7 A
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6.3. SASDOGLM 7Aoo wIz&kBHESEDH

SAS TOT X AT —H2DEYAH

HEAE TN HEAE ST D OnDemand SAS @ GLM 7’2V Yy & HWT, ZHETIZ
R LTI & RS T BT i 2R, GLM 7 r Vv, R, BELEAKA, *
NOEDKZEEREZH S LN TEDH. £7, GLM 7B VX 257200 SAS 77 A /LD
TERL DI 5. SAS 1, #x B DINB T 7 A VA FFRAD DD, FHRNR DX, 7%
ARNT—=H LAl Offx DT 77 I U THREEZFF > TWDDOTLEDT =X DA
TNTKE L, FMRARKISNATRETH 5.

# 6.1 IZ/R L7z Excel TR LTIERERDOT —4 %, 7FA =T 0¥ (AEIR) ICabE—
&X—A ML, tab fli5 & AR—RTEH LT R A SAS 7’0 77T L O HIZER Y JATe. SAS D
DATA A7 w7 T, do A7 — RN AV MR E&M, FATIZ 4y MroOFH A ICKIGT 236
Eix, MLy Zatairdr, ITHEINC 421T7% SAS 7T —X 7 7 AV [dol) 12135, td
T =2 DWODT FANT—Z N EORRRIEThiL, MITHD SAS 7 —% 7 7 A WV EAERT
HZENTED.

SAS 7045351 6.1 /% SAS T—RI7AILDIERL */
Titlel 'ANCOVA_BE%% sas 2022-6-13 Y. Takahashi
data d01 ;

input No @ ;

do A= "A" "M A" A4

input x y @;
if (x ne.) then output ;

end ;
/¥ Al A2 A3 A4
No X y X y X y X y %/
datalines ;
1 30 8.0 34 9.1 27 15.0 16 23.4
2 28 10.5 19 19.4 20 21.0 16 28.2
3 30 8.2 22 20.5 14 24.2 20 29.5
4 29 13.0 25 14.2 18 15.3 16 22.2
5 28 10.1 22 11.0 12 17.3 6 40.2
6 17 16.2 25 19.1 18 24.7 16 36.6
7 24 16.1 22 16.0 13 23.9 12 35.5
8 22 13.4 23 11.1 21 20.2 11 42.1
9 30 13.0 28 12.0 24 13.6 9 42.5
10 30 7.3 24 17.1 22 25.8
11 25 14.0 30 13.3

9

12 : . 24 8.

_1
[
>

proc print data=d01 ;
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GLM TALOvIZ kB EERA xx A OFFHE

GLM 7' u v ¥y Z W TEREEM xxA Ol Z1772 5. FHi A1, LFT—F ThH DN,
GLM 7' V% TlZ, class A7 — M A NCTHEHMER THDH Z L ZBR L, model A7 — b
AL RT model y= x A x¥A DOXITEFTAREEZ, ZTAEEMHIT *] TRETS.
(/] LN A 7 9 T, solution 77> 3 0%, NI A—FOHEBDOHHERTHY,
SS1 882 SS3 1%, #A 71, I, Il OFFHFOHNERTHS.

SAS 7A4 S 62 /*GLM TASTUYIZLAXRBEEEDRIT */

proc glm data=d01 ;
class A ;
model y = x A x*A / solution SS1 SS2 SS3 ;

run ;

OnDemand SAS OF « 7 /)L FOH %, HIML IR0 T, HWAhShi-Soothr#a e
— 1L, Excel IZX—A ML, HTOEEHZIZU — RIZL—RA M LR EZE 621 ITRT. 20
T, £ 6.11 &£ FB D Excel DRGSO ESITRIC—ET 5.

# 621 GLM 7222 LA E5EH RS8OI E

ZHE BHHE A TFHEA F & Pr>F
Model 7 31457754 @ 449.3965 30.02 <.0001
Error 34 509.0487 14.9720

Corrected Total 41 3654.8240

F 622 \IRT DL, SAS O GLM 7' mr v ¥y TSN D 3 FEOFJiFn% Excel kTt
LR TH D, ZRAEM xxA OFFHFIL, 3FEOFEHfAKIC § , =71.2462 TH Y, K
HAEADRHEIICIEN L Bl 5. ERxBLOFH A DX A 7 1 O¥FH X, Excel TD
BT HEH L 722 6.13 OFIR (XA 71) OFFRMI—ET 5. 7ok, 3FEOFHMIC
DWTOFEMIL, F33HEZHOZ L.

#£622 REAERETNMIIBITAZA 71, U, O OFI7TFO L

Type | Type ll Type Il
ERN BHE| TAHM ki ki Ffg Pr>F
X 1 2523.0347  + 389.1143 |+ 369.0901 - -
A 3 551.4944 = 246.2924 |= 246.2924 - -
xX*A 3 71.2462 | = 71.2462 |= 71.2462 1.59  0.2107

GLM FOL O hREBTERT 5T V11751 X

IR OB IIFERIZ T TR T 57251, SAS BWNESTEK L T E T WA 17510
FNERIT ML EE RN, £ 6.23 1Z/R”T XK 912 solution A7 g o THAILT2/8T A —H OHEEHE
25 A RDENFERRDO/RT A—ZHEEZITWTZWVD, EDLITLELRVWODES S Hh.
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%623 GLM 72 V%Il LB 3T7 XA —F OHEEE
IRNT A—4 #EE BHERE tiE Pr> |t

Intercept 49.7416 B 3.9804 12.5  <.0001
X -1.1904 B 0.2630 -4.53  <.0001
A A1 -22.7247 | B 8.7579 -2.59  0.0139
A A2 -22.7124 | B 8.2075 -2.77  0.0091
A A3 -21.3495 | B 6.5383 -3.27  0.0025
A A4 0 B . . .
x*A A1 0.6191 B 0.3912 1.58  0.1228
x*A A2 0.6781 B 0.3882 1.75/ 0.0897
x*A A3 0.7094 B 0.3775 1.88/ 0.0688
x*A Ad 0 B

E) Bl L, —EMARHEEE TRV EOELETHD.
(1, 0) W& I —ZH T Excel DEIFOHT CHIRTX 5.

# 624 \TRTEIITGLM v P OWNEHOTHA ATHI X 1, £ 623 ITRT /T A—
ZOMANG, (1, 1) EREA I —EHELTWDLZERIPRbRS. # I —E5mn—
WIER &7, ZOFEFETITMT TER. ZO7HDIZ GLM 7u vy Y TlE, (A A4) B
LV (x*A  A4) ZRITICER LB L CTRT A =X OHEEZIT-> T D, ZDTHIZ, /3T A
— X OHEEIX, REBEOKEEZFLUEL Lz (1, 0) B I —BHEFU/ERERSTNS.

# 624 SAS BHEITHEMR L TWD T HA AT5

SASTTTF—4& A A A A xkA  xkA  xkA | x¥A
No. A X y 5 X Al A2 A3 A4 Al A2 A3 A4 y
1 Al 30 8.0 1131 1 0 0 013 0 0 0] 80
2 A 28 10.5 11260 1 o o ol28 0o 0o ol 105
11 M 25 14.0 11251 1 o o ol 0o 0o ol 140
12 A2 34 9.1 113 0 1 0 0| 0 3 0 o0 o1
23 A2 24 8.9 1l 24 o 1 0o ol 0o 24 0o o 89
240 A3 27 15.0 T 27 0 0 1 0| 0 0 27 0] 150
32 A3 24 13.6 1124 o0 0o 1 ol o o 24 ol 136
33 A4 16 23.4 116 0 0 0 1] 0 0 0 16
M M9 425 il 9l o o o 1| 0o o o 9 45
42 M 22 2.8 121 0o o o 1] 0o o o 2] 2.8

SAS/GLM 7' v ¥I2i%, IMP O X S IZNESTER S NT=T A 175
ZHIT BTNV OT, B Excel TER LR EZRLTWS.

LMo T, £6251FT X HICHIR 6,=49.7416 73 Ay KHEDYIF &7 0, 6 =-1.1904
PMEX L%, AKIEDOEI VIE, 6,=49.7416 T 6,=-227247 %A T
B0 =0 + 0, =49.7416 —22.7247 = 27.0169 (6.22)
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%625 GLM 7oy OHEEMN S 4 AROEFERROY) T L H X OHEE

5 HEE B A
Intercept 49.7416 |=0, A pr= 27.0169 =67+0",
= -1.1904 =on, Ay prP= 270292 =00+0
AA1 -22.7247 =p~, A pr= 283921 =0M+0N
A A2 -22.7124 =g~ Ay ﬁA0(4): 49.7416 =",
AA3 -21.3495 —pr,
A A4 0 fifix
x*A A1 0.6191 =07 A B/\](l): 20.5713 =0 +6"s
X*A A2 0.6781 =0 A prP= 205123 =00 +60%
x*A A3 0.7094 =6, A prO= 04810 =07 +0",
x*A A4 0 Ay pnY= 111904 =0~

GLM 7’1 v v O )% Excel (IZHLY iAZ, FEIREARO/ T A =2 Z3H LR THD.

LTSRS, A KEDEEE BVIF, 6 =-1.1904 12 6,=0.6191 %#MAZT
BV =6 +0, =-1.1904+0.6191=-0.5713 (6.23)
LLTRODLNS.

0E, 625N LIEENF/NT A —2 OHEFEMIE, 621N LIERIAICHEE LTz 4 KD
EAROHEEEIZ—2 T 5.

#626 FEIZLOMRIF T A —FHEE (37 6.2 HiFk)

Al A, As A, i

" 11 12 9 10

X.. 26.64 2483 18.56 1440 —

i 11.80 14.31 1947 3260| —
Sw'= | 17855  183.67 20422 21640 782.83
Se”= | -10200  -9408 9823 -257.60| -551.92
pr = 057  -051 048  -119| —
Bt = 27.02 27.03 28.39 4974 —

g T @ T -
Pr =Sy IS P =y BN X

WA B2 4 RoENFER 2 EREE LEHERS, K67ICR-T L5187 474/ FTH
NEND. ZOFRERIS, [MEPDOFIET, FEMATTIvyvaT vyl LEoELER, £
ST ERMZ BN otz FEROEEEOHEOBLEN S, EELVOTHLN, 7
BIRDT, K625 DEIF/NRTA—FORHEME T — R TEHRAEXZ L ThD.

REERZESFLEMEN

RHAER Z & £ 20T, model y= x A DX HIT xxA ¥ LEBIT LV, 62712
RT KT, AFER SO ENS NS, Excel DRIFESHTIC L D5 6.14 Dy EOITER
Z—7 5.
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RS -y
° o
04 o 0las fix
Ay 27.0169 -0.5713
0 A, 27.0292 -0.5123
As 28.3921 -0.4810

49.7416  -1.1904

20

10 4

X

A © Al © A2 — A3 © A4

6.7 GLM 7Y% TT 474/ M EINDEA K LD 4 KO[AFERR

SAS A4S SL 63 /*GLM TAVICYIZEBEMRETIL */

proc glm data=d01 ;
class A ;
model y = x A / solution SS1 SS2 SS3 ;
run ;

#6.27 GLM 71222 LD EEH RSB E

EHE BHHE A FHEA F {& Pr>F
Model 4 3074.5291 768.63229 49.01 <.0001
Error 37 580.2949 15.6836

Corrected Total 41 3654.8240

#6281 T KO, RAEMEMEGERVEDIRETLTIE, 2471, Tl OFHFR—
BT D ERHERSIND. bHAALXAT 1 OFFHMIL, ZFH A lZo0WTiE, thERET
S, =551.4944 TH DL, LR IZOWTIE SV =2523.0347 L XA 7 1 OFIFROFH)N
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565 BRI LY BT A O DL
5. FNERXBLIOADOZ A 71 OYSTFIE, Excel TORUFSTNGEH LT-2 6.12 DF
W (AT OFFRI—ET 5. FEH AL, HEOICHLREZERHDLDT, ZNFETE

[FERIC A FEDOHEEEIT & 2 a2 4772 5 .

628 TFRWERETTNMIIBITLZ A1, I, Ul OO S

Type | Type Il Type Il
ElN BHE FAH FAEH FAH FfE Pr>F
X 1 2523.0347 # 389.1143 = 389.1143 - -
A 3 551.4944 = 551.4944 = 551.4944 11.72| <.0001

7% 6.29 12, solution 7' a » CHA LTI A—FHEMEN G, P77 4 KO ERR
DINTA=Z=HET D, A DOUIFIE,
B =0, +6, =42.7523-12.1731=30.5793 (6.24)
ThY, XL, BV=6=-07050 Ths. ZOFFIE, Excel DEIFH OREEISHEE L
76151 —KT 5.

#629 GLM 702 Py D/NT7 A —ZHEEEND 4 RORIREMD /ST A —ZHETE
INS A—4 # 5 8
Intercept 42.7523 =o»,

X -0.7050 =p*, =) f
AA1 -12.1731 =0~ A pr M= 305793 =0n+0r,  pr D= 20.7050 =07,
A A2 -10.9359 |=p~, Ay prP= 31.8164 =0°+0%s  prP= -0.7050 =0",
AA3 -10.2036 =p*, As = 325488 =07t0n,  prP= -0.7050 =67,
A A4 0 A pAP= 427523 =00, pr W= -0.7050 =0",

WA 22 4 RoFFERZ BERES L2 ENR, 6.8 I RT LT 4 7+ N TH
hans.

Lsmeans AT—rAVPMZ LB/ 2 TFHDHTE

SAS @ GLM 7'm oo x X, HEME L TOR/ 2 T L) & BNt L7z#Et Y 7 b T
HD. F/h2FTEENL, GLM 72 Y% D Ismeans A7 — h A2 hEHWTHEET 52 &0
TED. /N 2RENE, T4 740 T, xORFEYE x.=21.4762 (TR D HEEM A A
WHINAD, ATEDO x DIEZEEL TRDODDHZENTED. 22 C, at A7 a»THUIVDOR
W ox=20 ERIETD.

SAS A4S 6.4 /¥GIM 7O NIZ&ER/IN2 BEHDHT */

proc glm data=d01 ;
class A
model y= x A /;
Ismeans A / at x=20 stderr ¢l
run ;
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RoBoH:-Y

° o G g, B
04 © A 305793 -0.7050
A, 318164  -0.7050
A; 325488 -0.7050
427523 -0.7050

20

10 4

X

A — Al A2 S A3 o Ad

6.8 GLM 7> xI 2L BT 4 74/ FOBAIK FONYAT7e 4 RO [AVFE R

#6301 2GLM 7B YV L Lo THE I NZICBIT 5 x =20/ 2 T & stderr 35 &
Y el A7 a Nl o TN SNTAERERRZE L OS%EEXEARIN TS, ZORRIT,
Excel TIERR L7-3 6.18 IC—E§ 5. SAS TZDORREZMST 7 7 TIERT D2 DITHETH S
DT, Excel TE L2 6.5 # [ 6.9 23457 5.

630 GLM 7o ¥l L D/ 2 T

/N2 FEEY : x=20 40
A BN2RFH BRERE  95%EERR
A1 16.4788  1.5193 13.4005 19.5571 %
A2 17.7159  1.3323 | 15.0165 204154 [ {'
A3 18.4483  1.3358 15.7417 21.1549 o
A4 28.6519  1.4821 | 25.6488 31.6549 ¥ 20 {_ {_.}
g --
El
>10
0

Al A2 » A3 A4
p

(4 6.5 F548)

- |

6.9 /2 FFH Ty
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6 RIS B DA

SAS = —HIZ L 5T GLM 'r ¥ Vv Lo Tt S inv7aix/h 2 FEHIL, o THAZ
MR TH Y, FEROFERITEE LM DK 72 < LSMEANS & FRL TEDIL TV D O3B0
Ths. 72721, SAS - IMP = —H LM & - TiX, RMOFEETHDLZ L 2FHKL, £
L RRtRIC L > THEE Se % Excel 72 EIC ko CTHELTE 52 &3, thE»L OEE
(RS D Bk A B2 5. T2 & 2K, [MIBET AV THE SN AT A= Z HWTfiE
i E—EmAE R L, [IOHUMT T, #EE SN ATREMR EOREER]) 728 Lfil), *&
6.30 D X 5 e HEEM AR L, £ 6.18 1T LIZIERIC OV TR E T 5.

Estimate AT —hAUKNIK DR/ 2 FEHDEDHTE

Lsmeans A7 — b A 2 bW/ 2 YT OWTRLIEE O TH LN, & %Ik
LR D KUE, T2 b T AKIEDN D OO KIED ZEF L ORERERZE, I5%EEXMAHEE L7z
VY. Lsmeans A7 — h A2 R TIZ, pdiff 47> a > &> T v KUT/KUERT O Z= O HEEfE
DEONDD, MBI EZRD T, estimate A7 — h A EZHWT, KERDOZEDEIE~Z T
Naehz %,

SAS 7O 5L 65 /* estimate AT—FAVNERAW=R/N 2 FEHDEDHT */

proc glm data=d01 ;
class A
model y= x A

estimate "A1-A4 full’ intercept 0 x 0.0 A 1 0 0 -1 ;
estimate 'A1-A4’ A1 0 0-1;
estimate 'A2-A4’ A0 1 0-1;
estimate 'A3-A4’ A0 O 1-1;
estimate 'A4-A4’ A0 O O O0;

run ;

Estimate 27— F X L C, KEMDOZEDOHETEIZEIL, 0 & 7254235 intercept 0 & DV M x
0.0 221, BT HZLENTES. % 631 12737 X 91T, Excel ICXkDBNMOEEICE -
T, XOIIZERIZL—HTDHZ ENHEENDOEND.

# 6.31 Estimate 27— F XA N2 X D5/ 2 BEHOEE
NS A—4 HEE FRERE t{E Pr>|t L95% U95%

A1-A4 full -12.1731 2.4482 -4.97  <.0001 -17.1337  -7.2125
A1-Ad -12.1731 2.4482 -4.97  <.0001 -17.1337  -7.2125
A2-A4 -10.9359 2.2486 -4.86  <.0001 -15.4920  -6.3798
A3-A4 -10.2036 1.9123 -5.34  <.0001 -14.0783  -6.3288
A4-A4 0 0 . . 0.0000 0.0000

toos(42-5)=  2.0262

INT A—=Z OHEEM, I5%EEIXENEOLNTZR BT, TOMKE T T 7T H0ENH
L. #EtY 7 FTRUSTERWAR LI, MonDOFERTIERT 5255 128> TTR B0,
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BB 5 (1981)

FTo6E XK 5l

(1, 0% - GLM7 vy 213 h>
Excel - J&BIHAR X 196
Excel DRV HT - o8 o0Hr 204
SS1SS2SS3 - #A71, 11, 111 212
estimate A7 —h AL - F/ N2 DFE 218

LSMEANS - fi/N 23 218 &
Ismeans A7 —h A~ - /N2 216
BEPE (1981) - Loy oAT 203
- [ 2R Sy BT 195
W77 - NFORSORE 208
on - EFIZ0%AHEH 199
OnDemand SAS - M Tk Y 195, 211
RO FFn - KYEZL 198
FFET L - EERETIL 204
FUFERR - e 195
- FUREED 199
FRaoHr - ZAEERAET v 204
- BT —H 197
ERotromEA - 'EEE 197
FUF AT OPFE - KHEZ L 197
EFOE A - HmofHEE 198
BHEOHEE - HBOMEE 205
BHEOBIE L - HEE M 206
FEIZE - ElRERR 195
95% (G HEHX ] - 27K HEfH D7 209
- NFOES 208
- AT AR E AR 210
- TR e T AL 210
Lmomx - BRI 198
- ZAEOHEE 205
L - TA—H 206
HASEHT - Excel DEIFSHT 204
- BLEF5 (1981) 203
- RAEAEREZE 195
- GLM7Bs Ty 195, 211
- e T L 195
- X 203
- BRI DD ? 203
- SRR RAT 1 195
WO - HE 196
HEEOAM - ¥— 197
Y)— - WEBOHA 197
class A7 —h A~ - BEHIZEH 212

FSEED - [l ERR 199 7=
REER - BEVEFMmMA~T =7 200
- BRI 204
RHAEM xxA - GLM7as Py 212
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- ZIR RN (SGTRO) , IS wIER AT, 75 JERIRT 2 & CeblF oot

REAEHET V- BURSHT

- ERRET L
RANERESGT - s
REAEHZEERE - 58N

- THAATHI X
T/ N2FY) - LSMEANS

- Ismeans AT —h AL

- GLM 7 ey Uy

- HEEAE
B/ N2 DFE - estimate AT — AV
SAS - DATART v

- TXANT —H
ZZDIS%EHEXE - P77 BNF E R
BEV G~ —V7 - X HEAEH
GLMZ'm Py - o5

- RHEEH xxA

- (1,0) %

- /2

- FHAATHNX

- NG A=HDOHEEE
(BT - G A=HDOISEATH
BRI - classAT —RAU |
HEEN - BRSO
EEPICHEH - BLEYR T
FHRET L - BRET IV

- REAERET IV
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- [ElE AT OO
KEZ LG - SEATHR
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- /N2 FR
HEEM O IFER - solutiond 7 var
U oHEE - BB L
0, DBIFI—5% - THAATHIX
WIT7 - OIPfTE

WIEET IV - BT

IR L - B OHEE

IR L o458 - 2000

Y /KORE x - FHIZT 7711
T —4 - [ERSHT

JERIEATK - Excel

solutiont 7> ay - HEEMEOH S E R
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- PhRo g
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195,
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