ANV HHEARN )T EFHER

B B 07 204, B 2 B R X 2 A, R U AT X e B 3 B s
35045 R AT A R R B X B HAT o i BEEBI R WA RN BN, ERE
FRLARBER  REEEMEMREEXEILREEL -, TETH
RERKRNER.

— ZEARTLENRBHHTESTH

1. FEART BRI BT ESH

Bl1 EFHRARP FRLBEHE(A DL HEFRL)FMEEER(B:
XHE(AHE) B NJHEN+K RN+ P)MEWN, S MMBERE=1THEK, BKE
FEEFEHL T KRG EM EE B AR E (cm), IR T R, K017 LR EE R
R EAERXMEEE KA.

ﬁi A A1 Az A3
9} 1 2 3 1 2 3 1 2 3
B, 31 35 30 50 52 54 40 45 44
53] B, 45 43 47 61 63 65 55 52 56
F 3
B By | 76 | 70 | 75 | 88 | 9% | 92 | 8 | 84 | B84
B, 60 64 62 74 75 70 70 71 69
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(1) 7£ SAS 4+, AT LA ANOVA st # i 47 £ B E 07 2 B . SAS 4%
FH ANOVA B E— I FEHER UM ATESHI LR, RRAFRES-VER
HEN A AGHTRBEF 5

DATA XEX01;
DOB= 1 TO 4;

DOA= 1TO 3;

DOR= 1 TO 3;
INPUT Y@ @ ; OUTPUT;
END;

END;
END;
CARDS;
31 35 30 50 52 54 40 45 44
45 43 47 61 63 65 55 52 56
76 71 75 88 90 92 86 84 84
60 64 62 74 75 70 70 71 69
PROC ANOVA;

CLASS A B;

MODEL Y =A B A * B;

MEANS A B A * B/DUNCAN;
RUN;

BEFPITHIERNT
Analysis of Variance Procedure

Class Level Information

Class Levels Values
A 3 123
B 4 1234

Number of observations in data set = 36
Analysis of Variance Procedure

Dependent Variable: Y

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 11 10009. 416667 908.846970 199.74 0.0001

Error 24 109. 333333 4.555556
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Corrected Total 35 10118. 750000

R~ Square C.V. Root MSE Y Mean

0.989195 3.447173 2.1343747 61.916667
Source DF Anova SS Mean Square F Value Pr > F
A 2 1605. 5000000 802. 7500000 176.21 0.0001
B 3 8328.9722222 2776.3240741 609. 44 0.0001
AxB 6 74.9444444 12.4907407 2.74 0.0357

Bnalysis of Variance Procedure
Duncan’s Multiple Range Test for variable; Y
NOTE: This test controls the type I comparisonwise error rate,not
the experimentwise error rate
Alpha= 0.05 df = 24 MSE= 4.555556
Number of Means 2 3
Critical Range 1.798 1.889

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 69.5000 12 2
B 63.0000 12 3
C 53.2500 12 1

Analysis of Variance Procedure
Duncan’s Multiple Range Test for variable: Y
NOTE: This test controls the type I comparisonwise error rate,not
the experimentwise error rate
Alpha= 0.05df = 24 MSE= 4.555556
Number of Means 2 3 4
Critical Range 2.077 2.181 2. 248

Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 82.889 9 3
B 68.333 9 4
C 54.111 9 2
D 42.333 9 1

Level of Levelof - =-—-—~- - -~ — Y--------
A B N Mean SD

1 1 3 32.0000000 2.64575131
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W W W D DD NN R e

3

W N = o W N PR W N

4

45.0000000
74.0000000
62.0000000
52.0000000
63.0000000
90. 0000000
73.0000000
43.0000000
54.3333333
84.6666667
70.0000000

Tests of Between — Subjects Effects

(2) 7E SPSS # 8] i GLM-General Factorial i3 B i#17 W H R 2 HILIX K
WA EST. RESRy . ERERMATOPEX TR A(XH:1="P+",2=
“WE7,3="H1") BEER:1="X%R,",2=“N",3=“N+K”,4=“N+P"),R
(BE )X X(HBH), H58 ABE; 1T “Statistics” = “General Linear Model” —
“GLM-General Factorial” 312 , 15 CHT R X . AEHETR A,B,HILERLE
R; 8ifi “Model" 18 BRI LI, it 5 A & MR, HFE #0407 A,B,R,A*B &
N, EHEEE ; 5 “Contrasts”, ¥ 8 B A E HF B XT B, % “Simple” X, i
& A “First”; 8.5 “Post Hoc”, ¥ A 1 B #iT X E HWH; HIEE#H LSD
DUNCAN Fiff , HEMHRAE, BEEERUT
Dependent Variable: # &

. 00000000
.64575131
. 00000000
. 00000000
. 00000000
. 00000000
.64575131
.64575131
. 08166600
. 15470054
. 00000000

= R N N N DN DD DNDDDN

Source Type III Sum of Squares | df | Mean Square F Sig.
Hypothesis 138012.250 1 | 138012.250
Intercept 42465.308 .000
Error 6.500 2 3.250°
Hypothesis 6.500 2 3.250
R .695 .510
Error 102.833 22| 4.674°
Hypothesis 1605. 500 2 802.750
A 171.739 .000
Error 102.833 22 4.674°
Hypothesis 8328.972 3 2776.324
B 593.962 .000
Error 102.833 221 4.674°
Hypothesis 74.944 6 12.491
A * B 2.672 .042
Error 102.833 221 4.674°

a MS(R)

b  MS(Error)
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Expected Mean Squares™®

Variance Component
Source Quadratic Term
Var{R) Var(Error)
Intercept 12.000 1.000 Intercept,A,B,A * B
R 12.000 1.000
A .000 1.000 AA x B
B .000 1.000 B,A * B
A =B .000 1.000 A=*B
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance
components, plus a quadratic term involving effects in the Quadratic Term cell.
b Expected Mean Squares are based on the Type III Sums of Squares.
Multiple Comparisons
Dependent Variable: T

Mean Difference 95% Confidence Interval
(1) L8 (()) 13 Std. Error | Sig.
a-n Lower Bound | Upper Bound
b —16.2500 * .883 .000 | —18.0805 —14.4195
vt
it -9.7500 * .883 .000 | —11.5805 ~7.9195
w4t 16.2500 = .883 .000 14.4195 18.0805
LSD| &+
Rt 6.5000 * .883 .000 | 4.6695 8.3305
i o 9.7500 = .883 .000 7.9195 11.5805
it
B+ - 6.5000 = .883 .000 - 8.3305 ~4.6695

Based on observed means.

% The mean difference is significant at the .05 level.

2. ZEREEMNRBNTEDH
B2 AMRAERENPFRNCER(ER A) BER(ER BMEARK
(BE CO)MEHHE kg WEW, BT TR, SHLH 2 AEFER,
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REEHRMT R, ET 2.

B & (A) 0 0.05 0.10 0.15

EEM(B)| 0 |0.025)0.050] 0 }0.025]0.050) O |0.025,0.050; O [0.025/0.050

1(0.6111.39]0.85(1.80{1.33[1.127/1.22|1.641.34,1.19[1.66]1.46

12
210.4711.29(1.2111.50|1.51(0.961.13(1.71]1.19]1.03|1.46]1.03

O 3 T

1.5211.5711.67[1.55|1.5411.761.38/1.80|1.46|0.80|1.72]1.62

~~

14

211.45|11.5211.2411.53|1.64,1.271.08{1.70|1.39|1.29]1.69|1.27

(1) £ SAS 4 § ANOVA Z#i#fT =W KT LHILIREK 221
SAMBRFNT. ZEBPRAOE ERN A,B,CH BB X EHN AXB,AX
C,BXxC fl AXBxC.MEANS FH#EERK A,B,CTEEZFKFTHHHEK
Duncan’sZ R B EHKE .

DATA XEX02;
DO A= 0,0.05,0.10,0.15;
DO B= 0,0.025,0.050;
DO C= 12,14;
DOR= 1 TO 2;
INPUT Y@ @ ; OUTPUT;
END;
END;
END;
END;
CARDS;
0.610.471.521.451.391.291.571.520.851.211.671.24
1.801.501.551.531.331.511.541.641.120.961.76 1.27
1.221.131.381.081.641.711.801.70 1.34 1.19 1.46 1.39
1.191.030.801.291.661.461.721.691.461.031.62 1.27
PROC ANOVA;
CLASS A B C;
MODEL Y=ABCA*BA*CB*CAx*Bx(;
MEANS A B C/DUNCAN;
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RUN;
BradmFESERNT

Dependent Variable: Y

Analysis of Variance Procedure

Source DF Sum of Squares F Value Pr > F
Model 23 3.59216667 4.98 0.0001
Error 24 0.75220000
Corrected Total 47 4.34436667

R - Square C.V. Y Mean

0.826856 12.96174 1.36583333

RAnalysis of Variance Procedure

Dependent Variable: Y
Source DF Anova SS F Value Pr > F
A 3 0.35548333 3.78 0.0236
B 2 1.08327917 17.28 0.0001
C 1 0.59853333 19.10 0.0002
AxB 6 0.67160417 3.57 0.0114
AxC 3 0.37791667 4.02 0.0189
B*C 2 0.05702917 0.91 0.4160
A*Bx*C 6 0.44832083 2.38 0.0599

(2) 1£ SPSS '] GLM — General Factorial B A #IT7=HE &ML
REM T ESN BACEEESAFTHOELETR A(CE#]:0,0.05,0. 10,
0.15),B(H#E#:0,0.025,0.050),C(EHE:12,14) , R(EHE )R X(H¥E),
Fe i A BE ; B “Sratistics”— “General Linear Model”—“GLM — General Facto-
rial” B, B BERAE X, BEHELE AB,C,HHNEELZE R; #i “Model”
R EMAETN , 8 B R R EHE ST A,B,C,R,A*xB,AxC,B*C,A*
Bx C B, 8 EIAEEE; Bidi“Post Hoc”, %#¥FEA,BHCHITZEWE, T
## LSD #1 DUNCAN Bl , R EFARIANME, FELERMT

Tests of Between — Subjects Effects

Dependent Variable: H ¥

Source Type 111 Sum of Squares | df | Mean Square F Sig.
Hypothesis 88.183 1 88.183
Intercept — 1124.669 .019
Error 7.841E-02 1 |7.841E-02°
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Source Type 111 Sum of Squares | df | Mean Square F Sig.
Hypothesis . 385 3 .128
A 4.227 .016
Error .699 23 |3.038E - 02"
Hypothesis .886 2 .443
B 14.588 .000
Error 699 23 |3.038E-02°
Hypothesis 715 1 .715
C 23.547 .000
Error . 699 23 |3.038E-02°
Hypothesis .629 6 .105
A * B 3.452 .014
Error .699 23 |3.038E- 02"
Hypothesis .329 3 .110
A*» C 3.605 .029
Error 699 23 {3.038E - 02"
Hypothesis 3.015E-02 2 | 1.508E 02
B « C .496 .615
Error .699 23 |3.038E-02°
Hypothesis .543 6 |9.045E-02
A *xB=* C 2.977 .027
Error .699 23 [3.038E-02°
Hypothesis 7.841E-02 1 |7.841E-02
R 2.581 122
Error .699 23 {3.038E- 02"
a MS(R) b MS(Error)
Expected Mean Squares™®
Variance Component
Source Quadratic Term
Var{(R) |Var(Error)
Intercept 24.000 1.000 Intercept,A,B,C,A * BLA x C,B *x C,A * B x C
A .000 1.000 AAx BBAx CCA* B« C
B .000 1.000 B,A x B.BB*» C,A*x B *x C
C .000 1.000 C,Ax C,B* CLA*xB=xC
Ax B .000 1.000 A * B A* B * C
A x C .000 1.000 Ax C,A*xBxC
B« C .000 1.000 B+ C,LA* B x C
A*BxC .000 1.000 A*xBx*xC
R 24.000 1.000
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance
components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type Il Sums of Squares.
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Z.ZRERNMEARBHFTESH

FEMLIX A5 N A ER EYL R RIS A RERIFIRE, X KR
WA BMEELERE, B E T RIS,

1. —_EERBNMEARBNTESH

B3 MEIIPMAER(A A ADF 4 NMKER(B, B, .B; B, ) &KX B
B12A F,, RAKBNLX AR, BEE 3K, /MNKER 6 m”, iR 25047 B
XARITHH R TR

AEER A, A, A,
%x$%#% B, B, B, B, | B B, B B, | B B, By B,
1{50 53 56 53|46 56 58 54|46 59 7.4 5.4
ZH 51 54 57 52,46 54 59 51|44 52 6.2 5.4
M| 49 52 54 56|48 52 59 50|48 6.0 7.0 4.6
(1) 7 SAS i Fan T
DATA XEX03;
DO C=1 TO 3;
DOB=1 TO 4;
DOA=1TO 3;
INPUT y@ @ ; OUTPUT;
END;
END;
END;
CARDS;

5.0 4.6 4.6 5.3 5.6 5.9 56 58 7.4 53 5.4 5.4
5.1 4.6 4.4 5.4 5.4 5.2 57 59 6.2 52 5.1 5.4
4.9 4.8 4.8 5.2 5.2 6.0 54 59 7.0 56 50 4.6
PROC ANOVA;
CLASS A B C;
MODEL Y=C A B A * B;
MEANS A B/DUNCAN;
RUN;
By EBERNT
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Analysis of Variance Procedure
Dependent Variable: Y
Source DF Sum of Squares F Value Pr > F
Model 13 11.92027778 14.80 0.0001
Error 22 1.36277778
Corrected Total 35 13.28305556
R - Square C.V. Y Mean
0.897405 4.597184 5.41388889
Analysis of Variance Procedure
Dependent Variable: Y ’
Source DF Anova SS F Value Pr > F
c 2 0.24388889 1.97 0.1635
A 2 1.08222222 8.74 0.0016
B 3 8.22083333 44.24 0.0001
A*B 6 2.37333333 6.39 0.0005

Means with the same letter are not significantly different.

Duncan Grouping

Means with the same letter are not significantly different.

Analysis of Variance Procedure

A
B
B

Mean

5.6583
5.3083
5.2750

N

12
12
12

Analysis of Variance Procedure

Duncan Grouping

A
B
B
C

Mean

6.1000
5.4667
5.3333
4.7556

N
9
9
9
9

A

3
1
2

B

3
2
4
1

(2) 7E SPSS F | GLM-General Factorial i 2 Al #7T —HE LN R4
REWFTEN. BEAERERATORELER ACRER),BURKE £),BLK
(R R X(F=8), 8 A/, B “Statistics” = “General Linear Model” —
“GLM-General Factorial” 42 , i N TR X, BEHEXEZE A B HILERTE
BLK; $.#;“Model” , % B & XA, HEF 4447 A,B,BLK, A *» BN, @&
BlHERBE; B “Post Hoc”, B A M BT L HEELH, FB:®%EF LSD A
DUNCAN fifh , K E@HRAE, FEERNT
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Tests of Between — Subjects Effects

Dependent Variable; F=#&
Source Type III Sum of Square | df | Mean Square F Sig.
Hypothesis 1044 .367 1 1044.367
Intercept 9192.472 .000
Error .227 2 .114°
Hypothesis .227 2 .114
BLK 1.405 .267
Error 1.779 22 | 8.088E-02°
Hypothesis . 649 2 .324
A 4.011 .033
Error 1.779 22 | 8.088E-02"°
Hypothesis 8.465 3 2.822
B 34.887 . 000
Error 1.779 22 | 8.088E-02°
Hypothesis 2.762 6 .460
A x B 5.692 .001
Error 1.779 22 | 8.088E-02"
a MS(BLK) b MS(Error)
Expected Mean Squares™®
Variance Component
Source Quadratic Term
Var(BLK) Var(Error)
Intercept 12.000 1.000 Intercept,A,B,A* B
BLK 12.000 1.000
A .000 1.000 A,Ax B
B .000 1.000 B,Ax B
A *B . 000 1.000 Ax B
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance
components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type II1 Sums of Squares.

2. ZERBENMEARBHOTE S

Bla FFERBMAPEERR, A R (A:£d,A,:48),B HPE
B+ (B, :20 cm, B,:10 cm), C A EESE(C, :M,, C, : MMy, C, : Ik #F ), R A
BEVLX HET , BEE 3 R ABSNEFBINT R, R#THFE0H.
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it A, A,
E] B B, B, B, B,
o [8] C,|C | C|C | C|C|C | C|C| G| C | C
1 12| 12]10(10}9 6] 3|4} 7]|21]3 5
Z I 4 (11| 99|96 2|36/ 2|4 7
Il 1311 | 9|9 |8 |7 | 4|47 ]3]|S5 7

(1) 7 SAS A T RBFHIT
DATA XEX04;
DO BLK =1 TO 3;
DOA=1 TO 2;
DOB=1TO 2;
DO C=1 TO 3;
INPUT X@ @ ; OUTPUT;
END;
END;
END;

END;

CARDS;
1212101096347235
14119996236247
13119987447357

PROC ANOVA;
CLASS BLK A B C;
MODEL X=BLKABCA*BA*CB*CA*B*C;
MEANS A B C/DUNCAN T;
RUN;
BEMTEESEROT

Analysis of Variance Procedure
Class Level Information
Class Levels Values

BLK 3 123

A 2 12
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B 2
C 3

12
123

Number of observations in data set = 36

Source DF
Model 13
Error 22

Corrected Total 35

R - Square

0.967593
Source DF
BLK 2
A 1
B 1
C 2
Ax*B 1
AxC 2
B*C 2
A*xBxC 2

Analysis of Variance Procedure

Dependent Variable: X

Sum of Mean
Squares Square F Value Pr > F
383.16666667 29.47435897 50.53 0.0001
12.83333333 0.58333333
396. 00000000
c.V. Root MSE X Mean
10.91089 0.7637626 7.0000000
Anova SS Mean Square F Value Pr > F
1.16666667 0.58333333 1.00 0.3840
256.00000000 256.00000000 438.86 0.0001
25.00000000 25.00000000 42.86 0. 0001
0.50000000 0. 25000000 0.43 0.6568
18.77777778 18.77777778 32.19 0.0001
80.16666667 40.08333333 68.71 0.0001
1. 50000000 0.75000000 1.29 0.2964
0.05555556 0.02777778 0.05 0.9536

(2) £ SPSS # A GLM — General Factorial i$ B #IT=HE X2V X A
RERNFESMT BEAEREGSAGTIPEXTRE A(EM),B(REFK),C
(EES) ,BLK (XA ) & X(F=&) , 5 AL ; B &5 “Statistics” > “General Lin-
ear Model”—“GLM-General Factorial” 1112 , I EHZ & X, B EH XL E A,B,
C,HEpLE % & B BLK; #.d “Model”, £ B & X B& I EH 447 A, B,C,
BLK,A*B,A*C,B*C,A*Bx*CRN, A& EABE; #&“Post Hoc”, &
A,BFl CiftfT 2 E H#, ikt # LSD Ml DUNCAN Fi#, e FI BN, +

BERWT

Dependent Variable: /=&

Tests of Between ~ Subjects Effects

Source Type 111 Sum of Squares | df | Mean Square Sig.
Hypothesis 1764.000 1 1764.000
Intercept 3024.000 |.000
Error 1.167° 2 .583
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Source Type III Sum of Squares | df | Mean Square F Sig.
Hypothesis 256.000 1 256.000
A - 438.857 |.000
Error 12.833" 22 .583
Hypothesis 25.000 1 25.000
B 42.857 |.000
Error 12.833° 22 .583
Hypothesis .500 2 .250
C .429 .657
Error 12.833" 22 .583
Hypothesis 1.167 2 .583
BLK 1.000 |.384
Error 12.833° 22 .583
Hypothesis 18.778 1 18.778
A x B 32.190 |.000
Error - 12.833 22 .583
Hypothesis --80.167 2 40.083
A * C 68.714 |.000
Error 12.833" 22 .583
Hypothesis 1.500 2 .750
B * C 1.286 |.296
Error 12.833° 22 .583
Hypothesis 5.556E - 02 2 2.778E - 02
Ax BxC .048 .954
Error 12.833° 22 .583
a MS(BLK) b MS(Error)
Expected Mean Squares™®
Variance Component
Source | Var(BLK) | Var(Error) Quadratic Term
Intercept 12.000 1.000 Intercept,A,B,C,A*B,A*C,BxC,A*B*C
A .000 1.000 A,A * BLA* CCAx B+ C
B .000 1.000 B,A * B,.B* C,Ax B x C
C .000 1.000 C,A*xC,Bx CA=*B=*xC
BLK 12.000 1.000
A * B .000 1.000 A x BAx B*xC
A x C .000 1.000 Ax CLAx Bx C
B *x C .000 1.000 Bx C,A*xB=xC_C
AxBxC .000 1.000 A x Bx C
Error .000 1.000

a For each source,the expected mean square equals the sum of the coefficients in the cells times the variance
components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares arc based on the Type II1 Sums of Squares.
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ZAREFERABRITHAESH

EHEZRREIXARE S, B FHEOURHR, A BETE X 4 Pk B AL 3 52
2R, X OB A T YL X A BT R — ST Bt

1. ZHAREABRPFTESH
Bls WHE—/PEPHRBE(A)MEER(B)KXE, FT4EHR A, F=Z1K

VB4 BN B, AN KT, BE R, BEE=ZK(R=3),BIKitER66 m*,
WESE (kg) WHRRKAMABEER RS AN TR, RETZ5H.

FEXK A A, A, A,

BH%XB | B, | B, | B, | B.| B, | B, | By | B | B, | B, | B, | B,
I |29 |37 {18 |17 |28 |31 |13 | 13|30 |31/ 15] 16

Z I {28 | 3214 |16 |29 |28 |13 |12 |27 |28 ]| 14| 15
W | 32|31 17 15|25 |29 10122 |31 |11 | 13

(1) 7E SAS R HEFNT

DATA XEX05;
DOA =1 TO 3;

CARDS;

PROC ANOVA;

CLASS G A B;

MODEL Y =G A B;

MERANS A B/DUNCAN;
RUN;

PROC ANOVA;

DOB =1 TO 4;
DOG =1 TO 3;

INPUT Y@ ; OUTPUT;
END;

END;
END;

2928 32373231181417171615
28 29 2531 2829131310131212
3027 26 31 28311514 11161513
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CLASS G A B;

MODEL Y=GABA*BG*A G A * B;
TESTH=GAE =GxA;
TESTH=BA*BE=GxAxB;

RUN;

B AB,GaHRRNELAE BILBEEXH. FE—1 ANOVA TR T
Xt A,B 43 HI4E Duncan’s # # 8 EHR R, 5 -1 ANOVA I BERR AR K
Gt ot EEXED B GAERBRBMN,IEGCGXAKERFXIRE , HE—
A TEST &4 508 ; £ B K B4, 4% B, A X B AE R RIZE N, 38 GXAXB XA

XiR%,H5%E 4 TEST

EREH. BEFUTEELERMOT

BAnalysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares F Value
Model 7 2292.50000000 146.72
Error 28 62.50000000
Corrected Total 35 2355.00000000
R — Square C.V. Y Mean
0.973461 6.842912 21.8333333

BAnalysis of Variance Procedure

Dependent Variable: Y

Source DF Anova SS F Value
G 2 32.66666667 7.32
A 2 80.16666667 17.96
B 3 2179.66666667 325.50

BAnalysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares F Value
Model 35 2355. 00000000
Error 0
Corrected Total 35 2355.00000000
R - Square C.V. Y Mean
1.000000 0 21.8333333

BAnalysis of Variance Procedure

Dependent Variable: Y

Source

DF Anova SS F Value

Pr > F
0.0001

Pr > F
0.0028
0.0001
0.0001

Pr > F

Pr > F
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G 2 32.66666667
A 2 80.16666667
B 3 2179.66666667
AxB 6 7.16666667
Gx*A 4 9.16666667
G*AxB 18 46.16666667

Analysis of Variance Procedure
Dependent Variable: Y

Tests of Hypotheses using the Anova MS for G * A as an error term

Source DF Anova SS F Value Pr > F
G 2 32.66666667 7.13 0.0480
A 2 80.16666667 17.49 0.0105

Analysis of Variance Procedure
Dependent Variable: Y
Tests of Hypotheses using the Anova MS for

G* A* B as an error term

Source - DF Anova SS F Value Pr > F
B 3 2179. 66666667 283.28 0.0001
AxB 6 7.16666667 0.47 0.8246

(2) 7E SPSS %1, /| GLM — General Factorial 3 2 # {7 ~H AN X KK it
MFEMT BEEBEBATOSPEXER A(ERX),B(AIX) ,BLK(X 4) &
X(F=8), 3% A B ; B 1 “Statistics” — “General Linear Model” —*“GLM-Gen-
eral Factorial” 3,8 E N TR X, BEEHETRE A, B, tLE XL R BLK; B
“Model”, % H & R, & 4+ #7 BLK,A, A« BLK,B, A * B3, 28 [ 15
HEE A X BN, MR EE R FHA BB R ERSE. 1
ifi “Post Hoc” , ## A fl B #£17 £ & L, /7 ¥ 1t % DUNCAN B, H At fE A
RANE, FELERWT

Tests of Between-Subjects Effects
Dependent Variable: F=#

Source Type III Sum of Square | df Mean Square F Sig.
Hypothesis 17248.444 1 17248. 444
Intercept 1167.188 | .001
Error 29.556° 2 14.778
Hypothesis 29.556 2 14.778
BLK 7.141 .048
Error 8.278" 4 2.069
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Source Type III Sum of Square | df Mean Square F Sig.
Hypothesis 78.722 2 39.361
A 19.020 .009
Error 8.278° 4 2.069
Hypothesis 8.278 4 2.069
A+ BLK .807 .537
Error 46.167° 18 2.565
|
Hypothesis 2150.000 3 716.667
B 279.422 | .000
Error 46.167¢ 18 2.565
Hypothesis 10.833 6 1.806
A*B .704 . 650
Error 46.167° 18 2.565
a MS(BLK) b MS(A * BLK) ¢ MS(Error)
Expected Mean Squares™®
Variance Component
Source Quadratic Term
Var(BLK) | Var(A * BLK) | Var(Error)
Intercept 12.000 4.000 1.000 Intercept,A,B,A * B
BLK 12.000 4.000 1.000
A .000 4.000 1.000 AA x B
A * BLK .000 4.000 1.000
B .000 .000 1.000 B,A * B
A * B .000 .000 1.000 A * B
Error .000 .000 1.000

a

For each source, the expected mean square equals the sum of the coefficients in the eells times the varianee

components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type I1I Sums of Squares.

T ¢
¥R N Subset -
1 2
2 12 20.2500
Duncan™ 3 12 21.5833
1 12 23.8333
Sig. 056 1.000

Means for groups in homogeneous subsets are displayed. Based on Type IIT Sum of Squares The crror term is

Mean Square(Error) = 2.565.

a

Uses Harmonic Mean

Sample Size = 12.000.

h Alpha = .05.
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-
Subset
BIX N
1 2 3
3 9 13.8889
4 9 14.5556
Duncan®’ 1 9 28.2222

2 9 30. 8889

Sig. 1389 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type 1Il Sum of Squares The error term is
Mean Square(Error) = 2.565.
a Uses Harmonic Mean Sample Size = 9.000. b Alpha = .05.

2. ZRANEHENFESH

Ble — (5B AP —FrdeE KA M TIE KR BEH R EHE], X
AERR=ZAULXBRN AXHEERE-FMNE FRXEARENMA R EERKER, &
HERWR, BRM— X AXAH. JRRETENT .

A, A, A3
X#H | C
B, B, B, B, B, B, B, B, B,
C, 95 1 108 96 70 108 95 70 100

C, 104 82 115 99 84 100 102 81 106
G, 101 85 117 95 83 105 105 84 113
C, 108 85 116 97 85 109 107 87 115

C, 95 78 110 100 72 104 92 69 101
C, 106 84 109 101 79 102 100 76 104
(0N 103 86 116 99 80 108 101 80 109

C, 109 84 110 112 86 109 108 86 113

(1) £ SASHHSHBFNT

DATA XEX06;
DO BLK =1 TO 2;
DOC =1TO4;

DOA =1TO0 3;
DOB =1 TO 3;
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INPUT Y@ ;QUTPUT;
END;
END;
END;
END;
CARDS;
95 71 108 96 70 108 95 70 100
104 82 115 99 84 100 102 81 106
101 85 117 95 83 105 105 84 113
108 85 116 97 85 109 107 87 115
95 78 110 100 72 104 92 69 101
106 84 109 101 79 102 100 76 104
103 86 116 99 80 108 101 80 109
109 84 110 112 86 109 108 86 113
PROC ANOVA;
CLASS BLKABC;
MODEL Y=BLK ABC;
MEANS A B C/DUNCAN T;
RUN;
PROC ANOVA;
CLASS BLK AB C;
MODEL Y=BLKABLK*ABA*BBLK*A*BCA*CB*CA=*B=*C BLK
*A*B*C;
TESTH=BLKA E =BLK=*A;
TESTH=BA*BE=BLK * A * B;
TESTH=CA*CB*xCA*xB*xCE=BLK*A*B*C;
RUN;

BFES ABCBLKAHMRSEX X . BHRXEX4A. F—1 ANOVA
SERATH ABCHSE TH Duncan’s ER B EHRK, ¥ 4 ANOVA i
BAENKARMGEIT . £ X34, 1€ BLK, A fER BB AL, BLK X A
fEREXRE, HE—1 TESTHEMLI; ERRXTS,E B, AXBEIBRTEK
R, BLKXAXBAEARKIRE , ME N TESTEM I, EBERNX 4,8
C,AXC,BXC,AXBXCAE R ML,E BLKXAXBXCHEXNBHX EE,
HE=Z) TEST EH LR . BFRATTELERWT
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Dependent Variable:

Source DF
Model 8
Error 63

Corrected Total 71
R - Square

0.937962

Source DF
Pr > F
BLK

w NN

Dependent Variable:

Source DF
Model 71
Error 0

Corrected Total 71
R - Square
1.000000
Source
BLK

A

BLK * A

B

o
=]

AxB
BLK* A* B
C

Ax(C

BxC
AxBxC
BLK* A*BxC 27

S O W oY NN

o
N

Analysis of Variance Procedure

Y

Sum of Squares

11661.
771.
12432.

0.
202.
10371.
1086.

16666667
27777778
44444444

C.V.
3.617503

Anova SS

05555556
86111111
36111111
88888889

Mean Square

1457.
12.

0.
101.
5185.
362,

64583333
24250441

Root MSE

. 49892904

Mean

05555556
43055556
68055556
29629630

Analysis of Variance Procedure

Y

Sum of Squares

12432.

44444444

C.V.
0

Anova SS

. 05555556
202.
46.
10371.
67.
92.
1086.
152.
185.
81.
145.

86111111
86111111
36111111
72222222
08333333
88888889
69444444
52777778
38888889
00000000

Mean Square

175.

12432. 44444444

10485133

Root MSE
0

Mean Square

0.
101.
23.
5185.
16.
15.
362
25.
30.
6
5.

05555556
43055556
43055556
68055556
93055556
34722222

. 29629630

44907407
92129630

.78240741

37037037

F Value
119.06

96

Square

0.00
8.29
423.58
29.59

F Value

96
F Value

Pr > F
0.0001

Y Mean
. 72222222
F Value

0.9465
0.0006
0.0001
0.0001

Pr > F

Y Mean
L 72222222
Pr > F

Tests of Hypotheses using the Anova MS for BLK #¥ A as an error term
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Source DF Anova SS Mean Square F Value Pr > F
BLK 1 0.05555556 0.05555556 0.00 0.9656
A 2 202.86111111 101.43055556 4.33 0.1877
Tests of Hypotheses using the Anova MS for BLK * A * B as an error term

Source DF Anova SS Mean Square F Value Pr > F
B 2 10371.36111111 5185. 68055556 337.89 0.0001
AxB 4 67.72222222 16.93055556 1.10 0.4346
Tests of Hypotheses using the Anova MS for BLK * A * B *x C as an error term
Source DF Anova SS Mean Square F Value Pr > F
C 3 1086.88888889 362.29629630 67.46  0.0001
AxC 6 152.69444444 25.44907407 4.74 0.0020
BxC 6 185.52777778 30.92129630 5.76  0.0006
AxBxC 12 81.38888889 6.78240741 1.26 0.2948

(2) £ SPSS ¥, B} GLM — General Factorial i3 8 #47 =M AKX 1 %1t
M EST BAERERAEC R E TR A(ER),B(RX),C(HHRK),
BLK(X#H ) K& X(> &), i AL HE ; 5 &5 “ Statistics” = “General Linear Model”
—“GLM ~ General Factorial” i1 2 , 8 EHE B X,AEHEE & A,B,C,FEHLH
AR BLK; By “Model”, 26 A & R, I #2#7 BLK, A, A * BLK, B,
A*B,A*Bx*BLK,C,A*C,B*C,A* Bx C R, 6&FHABE. FHEEHEX
L3 R B AR , AR B E BRSSO, DA IR R L R IBUT . B “ Post
Hoc”, ## A,B M C 17 £ H L, J7 ¥k 268 LSD 1 DUNCAN, HAth 6 /I #A
. FELRWOT

Tests of Between — Subjects Effects

Dependent Variable: B8]

Source Type III Sum of Squares | df | Mean Square F Sig.
Hypothesis 673573.556 1 | 673573.556
Intercept 12124324.0 | .000
Error 5.556E - 02° 1 | 5.556E-02
Hypothesis 5.556E-02 1 |5.556E-02
BLK .002 .966
Error 46.861° 2 23.431
Hypothesis 202.861 2 101.431
A 4.329 . 188
Error 46.861° 2 23.431
Hypothesis 46.861 2 23.431
A * BLK 1.527 .291
Error 92.083° 6 15.347
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Source Type 111 Sum of Squares | df | Mean Square F Sig.
Hypothesis 10371.361 2 | 5185.681
B 337.890 | .000
Error 92.083° 6 15.347
Hypothesis 67.722 4 16.931
Ax*B 1.103 .435
Error 92.083° 6 15.347
Hypothesis 92.083 6 15.347
AxBx*BLK 2.858 .028
Error 145.000° 27 5.370
Hypothesis 1086. 889 3 362.296
C 67.462 .000
Error 145.000° 27 5.370
Hypothesis 152.694 6 25.449
A*C 4.739 .002
Error 145.000° 27 5.370
Hypothesis 185.528 6 30.921
B*C 5.758 .001
Error 145.000* 27 5.370
Hypothesis 81.389 12 6.782
A*BxC 1.263 .295
Error 145.000° 27 5.370
a MS(BLK) b MS(A » BLK)
¢ MS(A * B * BLK) d MS(Error)

Expected Mean Squares™®

Variance Component
Source Quadratic Term
Var( BLK) Var(A * BLK) |Var(A * B * BLK) | Var(Error)
Intercept,A,B,A * B,C,
Intercept 36.000 12.000 4.000 1.000
AxC,B*C,A*xBxC
BLK 36.000 12.000 4.000 1.000
A .000 12.000 4.000 1.000 A,A*B,A*xC,A*BxC
A » BLK .000 12.000 4.000 1.000
B .000 .000 4.000 1.000 |B,A*B,BxC,A*B*C
A*B .000 .000 4.000 1.000 AxB,A*xB*C
A+ B* BLK .000 .000 4.000 1.000
C " .000 .000 .000 1.000 |C,A*C,B*C,A*B*C
AxC .000 .000 .000 1.000 AxC,A*xB*C
B*»C .000 .000 .000 1.000 B*C,AxB*C
AxBx*xC .000 .000 .000 1.000 AxBxC
Error .000 .000 .000 1.000

a For each source,the expected mean square equals the sum of the coefficients in the cells times the variance
components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type 111 Sums of Squares.
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3. FERARGITNFESH
B7 H—KEBRH(A:7H 16 H.8A 16 H.9 A 16 H) it &AL
(B:RBUERE BF AREE)HNHERAR A TERPEMEAKERFEL
BER -/, BCRRAAX R, REANDM, WEADPR=REE T F, iH#TT
T ENT.
BERM A A, A,
e A 4R e B, B, B, B, B, B, B, B, B,

1 355 376 386 446 480 496 433 455 476

2 396 406 388 549 540 533 492 512 482

X 3 387 347 337 513 500 482 476 468 435

| 4 293 280 201 469 436 413 436 398 334

5 366 356 333 474 465 425 458 434 413

6 397 356 348 520 509 490 487 473 447

(1) 7 SAS PR HRBRFWT .
DATA XEX07;
DO BLK =1 TO 6;
DOA =1TO3;

DOB =1 TO 3;
INPUT Y@ ;OUTPUT;
END;
END;
END;
CARDS;

355 376 386 446 480 496 433 455 476
396 406 388 549 540 533 492 512 482
387 347 337 513 500 482 476 468 435
293 280 201 469 436 413 436 398 334
366 356 333 474 465 425 458 434 413
397 356 348 520 509 490 487 473 447
PROC ANOVA;
CLASS BLK A B;
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MODEL Y = BLK A B;
MEANS A B/DUNCAN T;

RUN;
PROC ANOVA;

CLASS BLK A B;
MODEL Y = BLK A BLK * A B BLK * B A * B BLK * A * B;
TEST H=A E = BLK * A;
TEST H=B E = BLK * B;

TEST H=A * B E = BLK * A * B;

RUN;

B H A,B,BLK 53 B F R BRI FHSELXH. 5 —1 ANOVA 8
HFX A,B2HI/E T M Duncan’s ZREEHRE,E — 1 ANOVA I EEH
KR A G574, 18 A AR, #8 BLK X A fE A B
RE,BE N TEST g8 LI ; EEASIER 2, £ B E RN, £ BLK
X BAE R ISR IE IR 2, BB — 4> TEST B/ LB EB R < i F SR 4,
B AXBERBRITES,IE BLKXAXBEAN BRI < EAKEIRE HE=)

TEST B BFHRITEELEROT

Analysis of Variance Procedure

Dependent Variable: Y

Source DF
Model 9
Error 44

Corrected Total 53

R — Square

0.918387
Source DF
BLK 5
A 2

B

\N]

Dependent Variable:

Source DF
Model 53

Sum of
Squares
252624. 05556
22449. 44444
275073.50000
C.V.
5.267298
Anova SS
67477.94444
176970.11111
8176.00000

Mean

Square F Value
28069. 33951 55.01

510. 21465

Root MSE

22.587931
Mean Square F Value
13495.58889 26.45
88485. 05556 173.43
4088. 00000 8.01

BAnalysis of Variance Procedure

Y
Sum of
Squares
275073.50000

Mean
Square F Value
5190. 06604

Pr > F
0.0001

Y Mean
428.83333
Pr > F
0.0001
0.0001
0.0011

Pr > F
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Error 0 .
Corrected Total 53  275073.50000

R — Square c.vV. Root MSE Y Mean

1.000000 0 0 428.83333
Source DF Anova SS Mean Square F Value Pr > F
BLK 5 67477.94444  13495.58889
A 2 176970.11111  88485.05556
BIK * A 10 6837. 44444 683. 74444
B 2 8176.00000 4088. 00000
BLK * B 10 13372.22222 1337. 22222
AxB 4 307.22222 76.80556
BLK * A% B 20 1932.55556 96.62778
Tests of Hypotheses using the Anova MS for BLK * A as an error term
Source DF Anova SS Mean Square F Value Pr > F
A 2 176970.11111  88485.05556 129.41 0.0001
Tests of Hypotheses using the Anova MS for BLK * B as an error term
Source DF Anova SS Mean Square F Value Pr > F
B 2 8176.0000000 4088.0000000 3.06 0.0920
Tests of Hypotheses using the Anova MS for BLK * A * B as an error term
Source DF Anova SS Mean Square F Value Pr > F
AxB 4  307.22222222 76.80555556 0.79 0.542

(2) 7£ SPSS 1, th F§ GLM — General Factorial 33 B # 7 &£ XA BT 8 F
EZOW EATEHERAFT AT ENER ABEMY) BOERASE) , BLK(XH)
K X(F=8),H 8@ AR ; 8 “Statistics” = “General Linear Model” = “GLM —
General Factorial "2 , 8 € HEE X, BIEEHEXEZE A,B,lEILHE XA & BLK;
B Model” , 358 B 58 UL R, 36 3 #4047 BLK,A,A * BLK,B,B * BLK, A *
B,A * B * BLK ZURE, & BE &R BE . 1 3% 45X S 30 0 B B9, g 7™ 4 2 18
LRI A, B MBI B REHEIRE . #3 “Post Hoc”, %% A f1 B #47
H I, 7%k # LSD #1 DUNCAN Ff, i FBRIAE. T BER 0T

Tests of Between — Subjects Effects
Dependent Variable: =&

Source Type III Sum of Squares df Mean Square F Sig.
Hypothesis 9930493. 500 1 9930493. 500
Intercept 735.833! .000
Error 67477.944° 5 13495.589
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Source Type III Sum of Squares df Mean Square F Sig.
Hypothesis 67477.944 5 13495.589
BLK 7.013 | .001
Error 31526.172° 16.383 1924.339
Hypothesis 176970.111 2 88485.056
A 129.412| .000
Error 6837.444° 10 683.744
Hypothesis 6837.444 10 683.744
A x BLK 7.076 | .000
Error 1932.556° 20 96.628
Hypothesis 8176.000 2 4088.000
B 3.057 | .092
Error 13372.222¢ 10 1337.222
Hypothesis 13372.222 10 1337.222
B * BLK 13.839 | .000
Error 1932.556 20 96.628
Hypothesis 307.222 4 76.806
AxB .795 | .542
Error 1932.556° 20 96.628
a MS(BLK) b 1.000 MS(A *» BLK) + MS(B * BLK) - 1.000 MS{Error)

¢ MS(A x BLK)

d MS(Error) e MS(B * BLK)

Expected Mean Squares

Variance Component
Source Quadratic Term
Var(BLK)| Var(A" BLK) | Var(B* BLK) [Var(Error)
Intercept | 9.000 3.000 3.000 1.000 Intercept,A,B,A* B
BLK 9.000 3.000 3.000 1.000
A .000 3.000 .000 1.000 A,A*B
A * BLK .000 3.000 .000 1.000
B .000 .000 3.000 1.000 B,A*B
B * BLK .000 .000 3.000 1.000
AxB .000 .000 - .000 1.000 A*B
Error .000 .000 .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance

components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type 11T Sums of Squares.



FEY HERBMAESHXR .+ 427 -

EESHRARBRTESN

BRBETFR R EEE, FELELEE SHAFARRTHNERAGE
BRAETENSE, BN EETZE 2 G HIEE. NE AP KERE .
SRR EHELF TR AREILXHRE.

g8 HEEXRBMBEMXIRAES, AAREM(V)EL=ZF(W)EHAN
WR(U)REW=BERNT R, REWN XA, XH#ETHTE2T.

U, U, U, U,

VAV VL [ VAV VL VIV, Ve VA VL VL |V Ve Vs | VL V| Vs V| Vs
w | © 7114817 30(20(9(10{9 {4 {1385 51157
Yl 8 14|68 4 (18| 5 |12]|10]2|14]| 8|6 4115| 6
w. | S {15 9116177 1413 116]8 (1313} 6 (156 |6 [10|3 [14]9
1613|9128 |6 |11]5|18]8|11]15|4 (11|76 |11]4|13]8
w. | 61077137 6[8 1013119179 94 |17]8|7[10|4/[16/8
*laj1t| 712816113186 |10](10|5[14]4|5|10]4]14]6

(1) 7£ SAS P T EF T

DATA XEX08;

DOW =1 TO 3;
DOR=1TO 2;
DOU =1 TO 4;
DOV =1TO5;
INPUT Y@ ;OUTPUT;
END;
END;
END;
END;

CARDS;
6971487932091094138585157
78814689418512102148694156
51591677143168131361566103149
61391286115188111541176114138
610713681031979941787104168
41171286113186101051445104146

H
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PROC ANOVA;
CLASS U V W R;
MODEL Y=UV WR;
MEANS U V/DUNCAN T;
RUN;
PROC ANOVA;
CLASS UV W R;
MODEL Y=R(WU) NUU*WVV*WU*V Ux*V*W;
TEST H=UE=U* W;
TESTH=VE=V=*HW;
TESTH=U*VE=U=*V=*W;
RUN;

B U,V,W,R AR RHE S ERRXH. B~ ANOVA T2
T3 U, V45E T Ml Duncan’s ZR B EFHRE B -1 ANOVA I BEL
HXSREHGIT 0. AT, 18 U BB, I8 UX W 1B &R
#=, 8% — TEST B LI EHFE S, I8 VIERBREER, B VW R
mAPRE  HE A TEST B LI A < SR, Ux VEIREK
BB UXVXWHERH S < BRFRE HE=D TESTEALH; HTRAXK
MAETHSMESR, HEAPHRAR ROWXU)ERR; K EAEINIREE
HTREER BFHRATFTELERET:

Analysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares Mean Square F Value Pr > F
Model 10 1540.7833333 154.0783333 39.04 0.0001
Error 109 430.2083333 3.9468654
Corrected Total 119 1970.9916667
R - Square C.V. Root MSE Y Mean
0.781730 22.09459 1.9866720 8.9916667
Source DF Anova SS Mean Square F Value Pr > F
3 22, 8916667 7.6305556 1.93 0.1284
v 4 1495.6166667 373.9041667 94.73 0.0001
W 2 17. 0666667 8.5333333 2.16 0.1200
R 1 5.2083333 5.2083333 1.32 0.2532
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Analysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares Mean Square F Value Pr > F
Model 71 1896.7916667 26.7153756 17.28 0.0001
Error 48 74.2000000 1.5458333
Corrected Total 119 1970.9916667

R - Square C.V. Root MSE Y Mean

0.962354 13.82742 1.2433155 8.9916667
Source DF Anova SS Mean Square F Value Pr > F
R(U*W) 12 12.3000000 1.0250000 0.66 0.7771
W 2 17.0666667 8.5333333 5.52 0.0070
U 3 22.8916667 7.6305556 4.94 0.0046
UxW 6 7.9333333 1.3222222 0.86 0.5343
v 4 1495.6166667 373.9041667 241.88 0.0001
V*W 8 60.4333333 7.5541667 4.89 0.0002
UxV 12 241.9833333 20.1652778 13.04 0.0001
UxVx*W 24 38.5666667 1.6069444 1.04 0.4410
Tests of Hypotheses using the Anova MS for U * W as an error term
Source DF Anova SS Mean Square F Value Pr > F
U 3 22.89166667 7.63055556 5.77 0.0335
Tests of Hypotheses using the Anova MS for V * W as an error term
Source DF Anova SS Mean Square F Value Pr > F
v 4 1495.6166667 373.9041667 49.50 0.0001
Tests of Hypotheses using the Anova MS for U* V* W as an error term
Source DF Anova SS Mean Square F Value Pr > F
UV 12 241.98333333 20.16527778 12.55 0.000

(2) £ SPSS #1, | GLM — General Factorial i 2 #4172 4E £ #p 55 IR I %3t
R EST BAERERAFTF O PENTRE UGA), VIRH) WEH),R
(RA)E X(ZR), HH AL, 8 d “Statistics” — “General Linear Model” —
“GLM — General Factorial” i1 2 , #8 EHTE X, BEeHEXEZER U, V.HILHEE
B W, R; B “Model”, % A 2 XHER , FFEEMTR*U*xW, U, UxW,V,V
*W,Ux V,UxV*xW, W, 6% 85, i 8k X 2306 B 8 I
B #“Post Hoc” , ## U #1 V #17 £ H L, /7% % # LSD A DUNCAN F#,
HEMERRAE. FEERDT
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Tests of Between ~ Subjects Effects

Dependent Variable; /=&

Source Type III Sum of Squares | df Mean Square F Sig.
Hypothesis 9702.008 1 9702.008 1136.954 | .001
Intercept
Error 17.067° 2 8.533
Hypothesis 12.300 12 1.025 .663 777
UxW=xR
Error 74.200° 48 1.546
Hypothesis 22.892 3 7.631 5.771 | .033
U
Error 7.933 6 1.322
Hypothesis 7.933 6 1.322 1.217 | .427
U=xW
Error 5.231° 4.816 1.086
Hypothesis 1495.617 4 373.904 49.496 | .000
v
Error 60.433° 8 7.554
Hypothesis 60.433 8 7.554 4.701 | .001
V*W
Error 38.567 24 1.607
Hypothesis 241.983 12 20.165 12.549 | .000
UxvVv
Error 38.567' 24 1.607
Hypothesis 38.567 24 1.607 1.040 | .441
UxVxW
Error 74.200° 48 1.546
Hypothesis 17.067 2 8.533 1.174 | .363
w
Error 51.002¢8 7.016 7.269
a MS(W) b MS(Error) ¢ MS(Ux*W)

d MS(Ux WxR)+1.000 MS(U* V* W) —1.000 MS(Error)

e MS(VxW)

f MS(U*xV=*W)

g —8.882E-15MS(U*WxR)+1.000 MS(U* W)+MS(V*W)-MS(U* VW)
Expected Mean Squares

Variance Component

Source  [Var(U* | Var(U | Var(V |Var(U * Var
Var(W) Quadratic Term
WxR)| *W) *W) | VW) (Error)
Intercept | 5.000 | 10.000 | 8.000 | 2.000 | 40.000 | 1.000 Intercept,U,V,U *
UxW=xR| 5.000 .000 .000 .000 .000 1.000
U 5.000 10.00(L .000 2.000 .000 1.000 U,UxV
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Variance Component
Source  |Var(U x| Var(U | Var(V |Var(U * Var
WeR) | *w) W) | vew) Var(W) (Error) Quadratic Term
UxW 5.000 | 10.000 ; .000 | 2.000 .000 1.000
\% .000 .000 | 8.000 | 2.000 .000 1.000 V,U*xV
VW .000 .000 | 8.000 | 2.000 .000 1.000
UxV .000 .000 .000 | 2.000 .000 1.000 UxV
UxV*W| .000 .000 .000 | 2.000 .000 1.000
w 5.000 }10.000 | 8.000 [ 2.000 | 40.000 | 1.000
Error .000 .000 .000 .000 .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance

components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type I1] Sums of Squares.

.2 MERBAHTESW

2" ERE R R T REEERRERNT KRBT, 3EF 2" M
B EZHReNTRARBRTLEEEZ DRI

Bl F—2° it ARE, RE-ZKER, MBHEENTE, Rt
LYk
4b 3 A,B,C,|AB,C,|A,B,C,|A,B,C,|A,B,C,|A,B,C,|A; B, C, |A; B, C,
HE 1 8 19 21 27 16 16 30 30
2 10 16 22 16 16 25 24 23
3 18 16 18 17 19 22 26 25

(1) £ SAS FHIAHBFIT
DATA XEX09;
DOR =1 TO 3;

DOA=1TO 2;

DOB =1TO 2;

DOC =1TO 2;
INPUT Y@ ;OUTPUT;
END;

END;
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RRGIHSFHLE

TRt
END;
END;
CARDS;
8 19 21 27 16
10 16 22 16 16
18 16 18 17 19
PROC ANOVA;
CLASS A B CR;

16
25
22

30
24
26

30
23
25

MODELY=ABCRA*BAx*xCB*CA*Bx*C;

MEANS A B C/DUNCAN T;

RUN;

BFEHF ABCRANER=AHEFEXH BFHUTEELERNT

Analysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares
Model 9 504.91666667
Error 14 223.08333333
Corrected Total 23 728. 00000000

R - Square C.V.

0.693567 19.95904
Source DF Anova SS
A 1 170.66666667
B 1 253.50000000
C 1 24.00000000
R 2 14.25000000
Ax*B 1 4.16666667
AxC 1 0.66666667
Bx*C 1 37.50000000
AxB*C 1 0.16666667

Mean Square
56.10185185
15.93452381

Root MSE
3.9918071
Mean Square
170.66666667
253.50000000
24.00000000
7.12500000
4.16666667
0.66666667
37.50000000
0.16666667

F Value

3.

52

F Value

10.
15.

1.
0.45
0.
0
2

0.

71
91
51

26

.04
.35

01

Pr > F

0.

0174

Y Mean
20. 000000
Pr > F

0.
0.
. 2400
. 6483
.6171
. 8409
. 1473
.9200

0056
0013

(2) 7E SPSS &1, | GLM ~ General Factorial 13 #2#47 2* #7 R R B8 F
Zo BRERERAFTOFENER AB,C,RE X, M ARE: B&
“Statistics” = “General Linear Model” = “GLM — General Factorial” i1 % , #8 & A
TEX EERNELRABCHILERER R;HEATFERARAE, FEHER

wnF
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Expected Mean Squares

Variance Component

Source
Var(R) |Var(Error) Quadratic Term
Intercept 8.000 1.000 Intercept,A,B,C,A*B,A*xC,B*C,AxBx*C
R 8.000 1.000
A .000 1.000 A,A*B,A*xC,A*xBx*C
B .000 1.000 B,A*B,B*C,A*B*C
C .000 1.000 C,A*C,B*C,A*xBx*C
AxB .000 1.000 AxB,AxB*C
AxC .000 1.000 AxC,A*»Bx*C
B*C .000 1.000 B*xC,A*xBx*C
A*xBxC .000 1.000 AxBx»C
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times the variance

components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type Il Sums of Squares.

Dependent Variable: X

Tests of Between — Subjects Effects

Source Type 111 Sum of Squares | df | Mean Square F —lgig.
Hypothesis 9600.000 1 9600.000
Intercept 1347.368 | .001
Error 14.250° 2 7.125
Hypothesis 14.250 2 7.125
R 447 | .648
Error 223.083° 14 15.935
Hypothesis 170.667 1 170.667
A 10.710 |.006
Error 223.083" 14 15.935
Hypothesis 253.500 1 253.500
B 15.909 |.001
Error 223.083" 14 15.935
Hypothesis 24.000 1 24.000
C 1.506 |.240
Error 223.083" 14 15.935
Hypothesis 4.167 1 4.167
AxB 261 |.617
Error 223.083° 14 15.935
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Source Type III Sum of Squares | df | Mean Square F Sig.
Hypothesis .667 1 .667
AxC .042 .841
Error 223.083 14 15.935
Hypothesis 37.500 1 37.500
B*C 2.353 |.147
Error 223.083 14 15.935
Hypothests .167 1 .167
AxBx*xC .010 .920
Error 223.083 14 15.935
a MS(R) b  MS(Error)

A EXRBHHESH

ZRRRB MBS F KRR T K& H K F 595 00 28 58 0, A L5
A ST HE AR 1S R XE, B B0 L. BRI B R R — M —E A0 T kiR a4
BYERE, R RETRITE TR B BT k.
1. —BEZXHRBMATESHT
10 BEANESREEZMES  BMEMEZFENENERSE ARR).B
(LR A CURBR) M L, Q) EXRHTAE, HFBLEEMAKE M, WG
BT R, RETHAT E 5.

=75 A B AXB (& AXC BXxC |AXBXC X
1 1 1 1 1 1 1 1 7.7
2 1 1 1 2 2 2 2 6.1
3 1 2 2 1 1 2 2 6.0
4 1 2 2 2 2 1 1 17.7
5 2 1 2 1 2 1 2 17.3
6 2 1 2 2 1 2 1 10.5
7 2 2 1 1 2 2 1 13.3
8 2 2 1 2 1 1 2 16.2

(1) 7E SAS P BF T

DATA XEX10;
INPUT A B AB C AC BC ABC X;
CARDS;

1
1
1

1 1

1 1
2 2

1 1 1
2 2 2 2
1 1 2 2

1 7.7
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12 2 2 2 1 1 17.7
2 1 2 1 2 1 2 17.3
2 1 2 2 1 2 1 10.5
2 2 1 1 2 2 1 13.3
2 21 2 1 1 2 16.2
PROC ANOVA;

CLASS A B AB C AC BC ABC ;

MODEL X = A B AB C AC BC ABC;

RUN;
PROC ANQVA;

CLASS A B AB C AC BC ABC ;

MODEL X =
RUN;

A B AC BC;

BF$ A,B,AB,C,AC,BC,ABCHMI X A HIEREZTH 1 -85, Bg—
RPAE . 55— ANOVA 2 T3t B ¥ #, LB 8 4% 3R 2 3 By 5 3 4 iR
E. B A ANOVA S EBEMMN AB,C,ABC=ZM A H A REHTHRELE. 2

FHfTERLROT

Dependent Variable:

Source DF
Model 7
Error 0

Corrected Total 7

Source DF
A 1
B 1
AB 1
C 1
AC 1
BC 1
ABC 1

Dependent Variable:

Source DF

Analysis of Variance Procedure

X
Sum of Squares
171.28000000
171.28000000
Anova SS
49.00500000
16.82000000
8.40500000
4.80500000
24.50000000
66.12500000
1.62000000

Mean Square
24.46857143

Mean Square
49. 00500000
16. 82000000
8.40500000
4.80500000
24.50000000
66.12500000
1.62000000

Analysis of Variance Procedure

X

Sum of Squares

Mean Square

F Value

F Value

F Value

Pr > F

Pr > F

Pr > F
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Model 4 156. 45000000 39.11250000 7.91 0.0604
Error 3 14.83000000 4.94333333
Corrected Total 7 171.28000000
R - Square C.V. Root MSE X Mean
0.913417 ‘ 18.76254 2.2233608 11. 850000
Source DF Anova SS Mean Square F Value Pr > F
A 1 49.00500000 49. 00500000 9.91 0.0513
B 1 16. 82000000 16.82000000 3.40 0.1623
AC 1 24.50000000 24.50000000 4.96 0.1124
BC 1 66.12500000 66.12500000 13.38 0.0353

(2) 7€ SPSS #, F§ GLM — General Factorial i3 & # 17 1E 3R 3 ¥ - 77
ST ETERER AT OPE XER A,B,AB,C,AC,BC,ABC & X, H#IE
A2 Fe i AN B ; 8805 “Statistics”— “General Linear Model”—“GLM — General Fac-
torial" A2, IR EHTE X, BEEELEE A,B,AB,C,AC,BC, ABC; 8 i “Mod-
el” BB T XA, FEENH A,B,AB,C,AC,BC, ABC $ M, 8 & = I3 #
B, FELERMT

Tests of Between ~ Subjects Effects
Dependent Variable: X

Source Type 111 Sum of Squares | df | Mean Square F Sig.
Corrected Model 171.280° 7 24.469
Intercept 1123.380 1 1123.380
A 49.005 1 49.005
B 16.820 1 16.820
AB 8.405 1 8.405
C 4.805 1 4.805
AC 24.500 1 24.500
BC 66.125 1 66.125
ABC 1.620 1 1.620
Error .000 0
Total 1294.660 8
Corrected Total 171.280 7

a R Squared = 1.000 (Adjusted R Squared = .)
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EREER S B TIRETN 0, M BEHITRE, #0F AB,C,ABC =18
SHERNRE  EFHINBERERNT

Tests of Between — Subjects Effects

Dependent Variable: X

Source Type Il Sum of Squares | df | Mean Square F Sig.
Corrected Model 156.450° 4 39.113 7.912 . 060
Intercept 1123.380 1 1123.380 227.252 .001
A 49.005 1 49.005 9.913 .051
B 16.820 1 16.820 3.403 162
AC 24.500 1 24.500 4.956 112
BC 66.125 1 66.125 13.377 .035
Error 14.830 3 4.943
Total 1294 .660 8
Corrected Total 171.280 7

a R Squared = .913 (Adjusted R Squared = .798)

2. GEEENESRBHNTEDH

Bl11 TRI-ZFLENEEZ=ZKM L, () EXRRE, A HEBREIE
R e, AT 4 B 07 2

15 A B C D = 5 X, X, X,
1 1 1 1 1 1 2
2 1 2 2 2 2 4.5
3 1 3 3 3 3 5.5 6 6
4 1 4 4 4 4 6 6.5 6.7
5 2 1 2 3 4 6.3 6.5 6.7
6 2 2 1 4 3 5.1 4.8 4.6
7 2 3 4 1 2 7.4 7.2
8 2 4 3 2 1 8.5 8.7
9 3 1 3 4 2 7.1 7.3
10 3 2 4 3 1 8.4 8.5 8.9
11 3 3 1 2 4 6.5 6.3 6.1
12 3 4 2 1 3 7.3 7.1
13 4 1 4 2 3 4.5 4.7
14 4 2 3 1 4 6.5 6.7
15 4 3 2 4 1 8.5 8.5 8.7
16 4 4 1 3 2 7 6.5 6.9
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(1) ZE SASHHMITBEFNT

DATA XEX11;

INFUTABCDNR X@@;

CARDS;

4

1
1
1
1
1

2 2 2 2

1
1
6.3 2 2

7
7

4 4 4 4

5.5

1
1
1
1
1
1
1

3 3 3 3

1
2

5.1

4 3

1

2 3 4

2 4 3 2 1
32 4 3 1
3

4

3 2

1 2
6.5 3 4 2

2 3 4

3

8.4

3 4 2

1
3
1

1
1

2 4
4 2 3

1

4 2 3
8.5 4 4
2

5
3 3 3 3 2 6

4

7

1

1

1

4 3 2 4

2 2 2 2 2 4.5
4 4 4 4 2 6.5

1
1

1
2

4 3 2 4.8

1
2 2 7.4 2 4 3 2

2 3 4 2 6.5 2 2

1

2 8.5
2 8.5

1

1

2 3 4

1

32 4 3

34 2 2 7.1

1
3
1

3 2 7.3

1
1

1 2 4 2 6.3 3 4 2
4 2 3 2 45 4 2 3

3
4

4 2 6.5
3 2 2 6.5

2 2 2 2 3 4

1 2 85 4 4 1

4 3 2 4

1
1

2

3 3 3 3 3 6

4 4 4 4 3 6.7

1
2

4 3 3 4.6

1
2 3 7.2 2 4 3 2

2 3 4 3 6.7 2 2

1

3 8.7
3 8.9

1
1

1

2 3 4

3 4 2 3 7.3 3 2 4 3

1
3
1

3 42

4 2 3 3 4.7 4 2 3

4 3 2 4

3 3 7.1

1
1

1 2 4 3 6.1

3
4

4 3 6.7
3 2 3 6.9

3 8.7 4 4 1

1

PROC ANOVA;

CLASS ABCDNR;

MODEL X= ABCD;

RUN;

BFH A,B,C,D,N, R X HFEREXFHIMER =5 EE M.
HTBREEEAMRERMEIIREMSINRN AN BFRTERERN
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¥
Analysis of Variance Procedure

Dependent Variable: X
Source DF Sum of Squares Mean Square F Value Pr > F
Model 12 125.97166667 10.49763889 31.51 0.0001
Error 35 11.66083333 0.33316667
Corrected Total 47 137.63250000

R - Square C.V. Root MSE X Mean

0.915276 9.143856 0.5772059 6.3125000
Source DF Anova SS Mean Square F Value Pr > F
A 3 49.99416667 16.66472222 50.02 0.0001
B 3 33.42416667 11.14138889 33.44 0.0001
C 3 29.01083333 9.67027778 29.03 0.0001
D 3 13.54250000 4.51416667 13.55 0.0001

(2) £ SPSS 1, A GLM-General Factorial B # {7 IEZ R KRR ITH T EH
W o HAERERATO P EXER A,B,C,D,N,R X X, HFEEXREAK
i ; B 45 “ Statistics”— “General Linear Model” —“GLM-General Factorial” i 72 , 38
EREE X, BERNRER A,B,C,D, Bili “Model”, 58 5 & SUHER , JF st #4)
¥t A,B,C, DN, BEEEEE; AEFEHRRAE, FELERNT

Tests of Between-Subjects Effects

Dependent Variable: X

Source Type III Sum of Squares | df | Mean Square F Sig.
Corrected Model 125.972 12 10.498 31.509 .000
Intercept 1912.688 1 1912.688 5740.933 .000
A 49.994 3 16.665 50.019 .000
B 33.424 3 11.141 33.441 .000
C 29.011 3 9.670 29.025 .000
D 13.542 3 4.514 13.549 .000
Error 11.661 35 .333
Total 2050.320 48
Corrected Total 137.632 47

a R Squared = .915 (Adjusted R Squared = .886)

3. BRAKTEMEZRBHHTESH
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Bl12 A L,(2"°) EXERH 4 x2° #ITRR, FBEEANE R, W
BEEE I R AT T 2 A

7i2 | A | B AXB c AXC |BxC| D |N |N, | X,
1 1|1 11| 1 111 1 1|1 ] 1| 0.41
2 111 frf1| 2 (2122 2 2 2|21 025
3 1|2 (202 |2] 1 |t]|1}{1] 2 2 02| 21 037
4 12202121 2 12012]2] 1 1 1] 1] 030
5 20 b |22 1 J1f2f2] 1 1,2 1] 2] 013
6 2 01 1|22 2 |2{1|1] 2 2 1|1 0.25
7 2 22|11 1 |1)2|2] 2 2 01| 1] 0.08
8 202|201 ]1| 2 2111 1 1| 2] 21 0.31
9 301|212 1 [2(1]2] 1 2|12 | 0.33
10 3 b2t 2l 2 121 2 12| 1] 0.58
11 32121 ] 1 j2|1|2] 2 1| 2] 1] 039
12 32121 2 |1]21]1 1 2 112 o051
13 4 122711 2|21 1 2 2111 0.2
14 4 12121 2 |1|1|2] 2 1 | 112 0.48
15 4 2 11|21 221 2 1| 1|2 035
16 4 f2 1t ]2] 2 |1]l1}2] 1 2 2| 1| 0.44

(1) 7£ SAS 1,7 Al GLM U B # TR A/K P ERRITRE , #THEH
oHTESEREMH, MAEH SHIELRTEAIL—F, HmmFE X L5
BIFWA—T, 7 GLM i 8 @ T /SS17 R LB, & R 7K F 7 Fi A
KAE-RBVP M E AN RFNT

DATA XEX12;

INPUT A B AB1 AB2 AB3 C AC1 AC2 AC3 BC D N1 N2 X;

CARDS;
11
11
12

111111111110.41
111222222220.25
222111122220.37
12222222211110.30
21122112211220.13 .
211222211221160.25
22211112222110.08
22211221111220.31
31212121212120.33
312122121212160.58
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32121121221210.39
32121212112120.51
41221122112210.29
41221211221120.48
42112122121120.35
42112211212210.44

PROC GLM;

CLASS A B AB1 AB2 AB3 C AC1 AC2 AC3 BC D N1 N2;
MODEL X = A B AB1 AB2 AB3 C AC1 AC2 AC3 BC D N1 N2/SS1;

RUN;

PROC GLM;

CLASS A B AB1 AB2 AB3 C AC1 AC2 AC3 BC D N1 N2;
MODEL X = A B AB1 * AB2 * AB3 C AC1 * AC2 % AC3 D/SS1;

RUN;

BF+ A,B,AB1~3,C,AC1~3,BC,D 43 HXRHE LKL HE/ER,NI
N2 Az 5], X I WAME . F—4 GLM T BK &5 S e g EEH#HTHN$
ZA4 ANOVA BN BC,N1 Al N2 =R A H1E R IREHFHAT . BF AT
FRERWMT

General Linear Models Procedure

Dependent Variable: X

Source DF Sum of Squares Mean Square F Value Pr > F
Model 15 0.25744375 0.01716292
Error 0
Corrected Total 15 0.25744375
R - Square C.v. Root MSE X Mean
1.000000 0 0 0.3418750
Source DF Type I SS Mean Square F Value Pr > F
A 3 0.14781875 0.04927292
B 1 0. 00005625 0. 00005625
AB1 1 0.00000625 0.00000625
AB2 1 0.00005625 0.00005625
AB3 1 0.00005625 0.00005625
C 1 0.03705625 0.03705625
AC1 1 0.01755625 0.01755625
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AC2 1 0.01500625 0.01500625
AC3 1 0.02805625 0.02805625
BC 1 0.00005625 0.00005625
D 1 0.01155625 0.01155625
N1 1 0.00015625 0.00015625
N2 1 0.00000625 0. 00000625

Dependent Variable:
Source DF
Model 12
Error 3

Corrected Total 15

R - Square

0.999150
Source DF
A 3
B 1
AB1 * AB2 x AB3 3
C 1
AC1 % AC2 * AC3 3
D 1

General Linear Models Procedure

X
Sum of Squares
0.25722500
0.00021875
0.25744375
C.V.
2.497733
Type I SS
. 14781875
.00005625
.00011875
.03705625
.06061875
.01155625

O O O O O ©Oo

Mean Square
0.02143542
0.00007292

Root MSE
0.0085391
Mean Square
. 04927292
. 00005625
.00003958
.03705625
.02020625
0.01155625

O O O O O

F Value
293.

F Value
675.

0.

0.
508.
277.
158.

97

74
77
54
20
11
49

Pr > F
0.0003

X Mean
0.3418750

Pr > F
0.0001
0.4444
0.6858
0.0002
0.0004
0.0011

(2) £ SPSS #, F§ GLM — General Factorial i B #TIB & /KE FARRBK K
T EST BEERERAT O P E XEE A,B,AB1~3,C,AC1~3,BC,
D,N1,N2 K X, 3 IE A2 i ABHE ; B 5 “Statistics” = “General Linear Model”
—>“GLM — General Factorial’ 112, 8 € HE & X, B EFHEZXE A,B,AB1 ~3,
C,AC1~3,BC,D,N1,N2, & “Model”, . ¥ B & X &, HiEHE ST A, B,
AB1~3,C,AC1~3,BC,D,N1,N2 5 , S — ARy B, 28 HIE#
B HEFEARME, FEEROT

Tests of Between — Subjects Effects

Dependent Variable: X

Source

Type I Sum of Squares

df | Mean Square

Sig.

Corrected Model 257 15 1.716E-02
Intercept 1.870 1.870
A . 148 4.927E-02
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.
Source Type I Sum of Squares | df | Mean Square F Sig.
B 5.625E-05 1 5.625E-05
AB1 6.250E - 06 1| 6.250E-06
AB2 5.625E-05 1 5.625E-05
AB3 5.625E-05 1| 5.625E-05
C 3.706E - 02 1 3.706E - 02
AC1 1.756E - 02 1 1.756E - 02
AC2 1.501E-02 1 1.501E-02
AC3 2.806E-02 1| 2.806E-02
BC 5.625E - 05 1| 5.625E-05
D 1.156E-02 1 1.156E-02
N1 1.562E - 04 1 1.562E - 04
N2 6.250E - 06 1 6.250E - 06
Error .000 0
Total 2.128 16
Corrected Total .257 15

a R Squared = 1.000 (Adjusted R Squared = .)
ERERD HFRETN O, BEHATRE, HOH BC,N1 A1 N2 =T
BHERRE, BEFIWE

Tests of Between-Subjects Effects

Dependent Variable: X

Source Type 1 Sum of Squares df Mean Square F Sig.
Corrected Model .257 12 2.144E-02 293.971 | .000
Intercept 1.870 1 1.870 25646.486| .000
A .148 3 4.927E-02 675.743 | .000
B 5.625E-05 1 5.625E-05 771 .444
AB1 * AB2 * AB3 1.187E-04 3 3.958E-05 .543 .686
C 3.706E - 02 1 3.706E-02 | 508.200 | .000
AC1 » AC2 » AC3 6.062E - 02 3 2.021E-02 | 277.114 | .000
D 1.156E-02 1 1.156E - 02 158.486 | .001
Error 2.187E-04 3 7.292E - 05
Total 2.128 16
Corrected Total .257 15

a R Squared = .999 (Adjusted R Squared = .996)



