SAS

(CRD)
1 2 3 4

A| 294 32.6 27.0 32.1

B| 17.7 24.8 27.9 25.2

C| 170 15.6 9.1 11.9

D| 204 21.0 20.5 18.8

E| 14.3 14.5 11.8 11.6

SAS
DATA CRD;
INPUT STRAIN$ NITROGEN @@;
CARDS,
A 294 A 326 A 270 A 321
B 177 B 248 B 279 B 25.2
C 170 C 156 C 91 C 119
D 204 D 210 D 205 D 188
E 143 E 145 E 118 E 116
PROC ANOVA;

CLASS STRAIN;
MODEL NITROGEN=STRAIN;
MEANS STRAIN/LSD;

RUN;

CRD

INPUT STRAIN$ REP NITROGEN;
CARDS;
294
32.6
27.0
321
17.7
24.8
27.9

WWW>>>>>
WNRFREAWNP

()




(CRD)

—» 1
13:47 Saturday, April 27, 2002
The ANOVA Procedure f

The SAS System

Class Level Information

Class Levels Values

STRAIN 5 ABCDE4

Number of observations 20 «—

The SAS System 2
13:47 Saturday, April 27, 2002
The ANOVA Procedure

Dependent Variable: NITROGEN «— ( )
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 850.2030000 212.5507500 25.35 <.0001
Error 15 125.7650000 8.3843333
AN AN
Corrected Total 19 975.9680000
cv
/
R-Square Coeff Var Root MSE NITROGEN Mean
0.871138 14.36295 2.895571 20.16000
Source DF Anova SS Mean Square F Value Pr > F
STRAIN 4 850.2030000 212.5507500 25.35 <.0001
W ﬁ' .4
<0.01,

10



The SAS System 3
13:47 Saturday, April 27, 2002

The ANOVA Procedure

t Tests (LSD) for NITROGEN

NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05 ¢« ¢

Error Degrees of Freedom 15 (S48 )
Error Mean Square 8.384333

Critical Value of t 2.13145

Least Significant Difference 4.3641

"N

Means with the same letter are not significantly different.

LSD(0.05)

t Grouping Mean N STRAIN

A 30.275 4 A

23.900 4 B

A
4—
20.175 4 D B C
C E

C 13.400 4 C
C
C 13.050 4 E

1



(RCBD)

3 2
4 () ANOVA RCBD
1 2 3 4

A | 1 4500 | 1 [4609 | 1 [4370 | 1 | 4902
A | 2 436 | 2 [ 4560 | 2 |4820| 2 | 4019
B | 1 [3510] 1 [3820] 1 [389] 1 | 3650
B | 2 [472| 2 [4m0| 2 [ 4320 2 | 4519
C | 1 [4851| 1 [5015| 1 [4935 | 1 | 4760
C | 2 [4529] 2 [ams0| 2 [4200 | 2 | 4560

SAS

DATA RCBD;

INPUT VARIETY$ TREAT$ BLOCKS$ YIELD @G@;

CARDS;

A 1 1 4500 A 1 2 4609 A 1 3 4370 A 1 4 4902

A 2 1 436 A 2 2 4560 A 2 3 4820 A 2 4 4019

B 11 3510 B 1 2 3820 B 1 3 389 B 1 4 3650

B 2 1 452 B 2 2 4750 B 2 3 4320 B 2 4 4519

C 1 1481 C 1 2 5015 C 1 3 4935 C 1 4 4760

C 2 1 4529 C 2 2 4750 C 2 3 4290 C 2 4 4560

PROC ANOVA;

CLASS VARIETY TREAT BLOCK;

MODEL YIELD=BLOCK VARIETY TREAT VARIETY*TREAT;

MEANS VARIETY TREAT/LSD; *
PROC ANOVA; *  VARIETY  TREAT
CLASS TREAT BLOCK;

MODEL YIELD=TREAT BLOCK;,
MEANS TREAT/LSD;

BY VARIETY;

PROC SORT,;

BY TREAT VARIETY;

PROC ANOVA;

CLASS VARIETY BLOCK;
MODEL YIELD=VARIETY BLOCK;
MEANS VARIETY/LSD;

BY TREAT,

RUN;

12

VARIETY

TREAT ;
VARIETY  TREAT;

RCBD



(RCBD)

Th

Class
VARIETY
TREAT
BLOCK

Number of observations

e SAS System

42
13:47 Saturday, April 27, 2002

The ANOVA Procedure
Class Level Information

Levels
3
2
4

Values
ABC
12
1234

24

Dependent Variable: YIELD

Source

Model

Error
Corrected Total

R-Square
0.825010
Source
BLOCK
VARIETY
TREAT

VARIETY*TREAT

DF

8
15
23

Coe
4.

DF

The SAS System

43
13:47 Saturday, April 27, 2002

The ANOVA Procedure

Sum of
Squares
3197738.833
678260.500
3875999.333

Mean Square F Value Pr > F
399717.354 8.84 0.0002
45217.367

ff Var Root MSE YIELD Mean
775113 212.6438 4453.167
Anova SS Mean Square F Value Pr > F
~0.05, <0.01,
145302.000 48434.000 07 0-3909‘//
1402236.333 701118.167 15.5 0.0002
63448.167 63448.167 1.40 *0.2546
1586752.333 793376.167 17-55/)'0-0001
<0.01,

The SAS System

44
13:47 Saturday, April 27, 2002

The ANOVA Procedure

t Tests (LSD) for YIELD

NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

13



Alpha
Error Degrees of Freedom
Error Mean Square

Critical Value of t

0.05

15

45217 .37
2.13145

Least Significant Difference 226.62

Means with the same letter are not significantly different.

t Grouping

Mean

4711.3

4518.3

4130.0

N

VARIETY

Alpha

The SAS System

The ANOVA Procedure

44
13:47 Saturday, April 27, 2002

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Error Degrees of Freedom
Error Mean Square
Critical Value of t

Least Significant Difference

0.05

15
45217.37
2.13145
185.03

Means with the same letter are not significantly different.

t Grouping

Mean

4504 .58

4401.75

14

N

12

12

TREAT

2 4+——




The SAS System

46

13:47 Saturday, April 27, 2002

The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System

47

13:47 Saturday, April 27, 2002

---------------------------------- ] [ —

The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 89196.5000 22299.1250 0.15 0.9523
Error 3 453841.0000 151280.3333
Corrected Total 7 543037.5000
R-Square Coeff Vvar Root MSE YIELD Mean
0.164255 8.608371 388.9477 4518.250
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 47432.00000 47432.00000 0.31 0.6146
BLOCK 3 41764 .50000 13921.50000 0.09 0.9595
The SAS System 48

13:47 Saturday, April 27, 2002

---------------------------------- ] [ —

The ANOVA Procedure

t Tests (LSD) for YIELD

NOTE: This test controls the Type | comparisonwise error rate, not the

experimentwise error rate.

15



Alpha 0.05

Error Degrees of Freedom 3
Error Mean Square 151280.3
Critical Value of t 3.18245

Least Significant Difference 875.26

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4595.3 4 1 A
<4+—
A
A 4441.3 4 2
The SAS System 49

13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=B --———— e
The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System 50
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=B -----—— -
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 1415313.500 353828.375 9.14  0.0498
Error 3 116132.500 38710.833
Corrected Total 7 1531446.000
R-Square Coeff Vvar Root MSE YIELD Mean
0.924168 4.763939 196.7507 4130.000

16



Source DF Anova SS Mean Square F Value Pr > F

TREAT 1 1346440.500 1346440.500 34.78 0.0097
BLOCK 3 68873.000 22957.667 0.59 0.6608
The SAS System 51

13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=B ---——— e
The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 3
Error Mean Square 38710.83
Critical Value of t 3.18245

Least Significant Difference 442.75

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4540.3 4 2 B
4—
2
B 3719.8 4 1
The SAS System 52

13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=C --———— e
The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System 53
13:47 Saturday, April 27, 2002

17



---------------------------------- VARIETY=C ———mmm e mm e
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 340640.5000 85160.1250 4.36 0.1283
Error 3 58639.0000 19546.3333
Corrected Total 7 399279.5000
R-Square Coeff Vvar Root MSE YIELD Mean
0.853138 2.967539 139.8082 4711.250
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 256328.0000 256328.0000 13.11  0.0362
BLOCK 3 84312.5000 28104.1667 1.44 0.3863
The SAS System 54
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=C ——--—m e

The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 3
Error Mean Square 19546.33
Critical Value of t 3.18245

Least Significant Difference 314.61

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4890.25 4 1 C
4—
1
B 4532.25 4 2

18



The SAS System 55

13:47 Saturday, April 27, 2002

——————————————————————————————————— TREAT=1 - - -
The ANOVA Procedure
Class Level Information

Class Levels Values
VARIETY 3 ABC
BLOCK 4 1234

Number of observations 12

The SAS System 56
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=1 - - -
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 3027096.250 605419.250 16.59 0.0019
Error 6 218904.000 36484.000
Corrected Total 11 3246000.250
R-Square Coeff Vvar Root MSE YIELD Mean
0.932562 4.339362 191.0079 4401.750
Source DF Anova SS Mean Square F Value Pr > F
VARIETY 2 2964794.000 1482397.000 40.63 0.0003
BLOCK 3 62302.250 20767.417 0.57 0.6555
The SAS System 57
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=1 == e e e e e e

The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6

19



Error Mean Square 36484
Critical Value of t 2.44691
Least Significant Difference 330.49

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4890.3 4 C
‘ 1 cC A4
A
A 4595.3 4 A B
B 3719.8 4 B
The SAS System 58

13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 -
The ANOVA Procedure

Class Level Information

Class Levels Values
VARIETY 3 ABC
BLOCK 4 1234

Number of observations 12

The SAS System 59
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 ——-———— e
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 184340.2500 36868.0500 0.58 0.7175
Error 6 382210.6667 63701.7778
Corrected Total 11 566550.9167
R-Square Coeff Vvar Root MSE YIELD Mean
0.325373 5.603007 252.3921 4504.583

20



Source DF Anova SS Mean Square F Value Pr > F

VARIETY 2 24194 .6667 12097.3333 0.19 0.8318
BLOCK 3 160145.5833 53381.8611 0.84 0.5205
The SAS System 60

13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 -
The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 63701.78
Critical Value of t 2.44691

Least Significant Difference 436.7

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4540.3 4 B
A «— ?
A 4532.3 4 C
A
A 4441.3 4 A

21



(SPD)

3 (split plot

design) C ) ) 4

1.

2. RCBD
2 1 2 1 1 2 1 2
AiC|BiAICIAIBIA
CiBJAiCIBiB/AIC
BiA|C AiC|CiB

SAS

DATA SPLIT;

INFILE 'A:SPDDEMO.DAT,

INPUT VARIETY$ TREAT$ BLOCK $ YIELD @@;

PROC ANOVA;
CLASS VARIETY TREAT BLOCK;

MODEL YIELD=BLOCK TREAT BLOCK*TREAT VARIETY VARIETY*TREAT,

TEST H=TREAT E=BLOCK*TREAT,
MEANS VARIETY/LSD;

MEANS TREAT/LSD E=BLOCK*TREAT;

PROC ANOVA; *  VARIETY  TREAT

CLASS TREAT BLOCK;
MODEL YIELD=TREAT BLOCK;
MEANS TREAT/LSD;

BY VARIETY;

PROC SORT,;

BY TREAT VARIETY;

PROC ANOVA;

CLASS VARIETY BLOCK;
MODEL YIELD=VARIETY BLOCK;
MEANS VARIETY/LSD;

BY TREAT,

RUN;

22
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(SPD)

The SAS System 61
13:47 Saturday, April 27, 2002
The ANOVA Procedure
Class Level Information

Class Levels Values
VARIETY 3 ABC
TREAT 2 12
BLOCK 4 1234

Number of observations 24

The SAS System 62
13:47 Saturday, April 27, 2002
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11 3274884 .667 297716.788 5.94 0.0023
Error —» 12 601114.667 50092.889
Corrected Total 23 3875999.333
R-Square Coeff Vvar Root MSE YIELD Mean
0.844914 5.025961 223.8144 4453.167
Source DF Anova SS Mean Square F Value Pr > F
BLOCK 3 145302.000 48434.000 0.97 0.4401
TREAT 1 63448.167 63448.167 1.27 0.2824
TREAT*BLOCK.,  (#-1*(-DTT37™)  77145.833 25715.278 0.51  0.6807
VARIETY 2 1402236.333 701118.167 14.00 0.0007
VARIETY*TREAT 2 1586752.333 793376.167 15.84//'0-0;94
<0.01,
<0.01,
<:::::::f§§£§ of Hypotheses Using the Anova MS for TREAT*BLOCK as an %EEEE:EEEE::>
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 63448.16667 63448.16667 2-47/},0.2143
>0.05, F
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The SAS System 63
13:47 Saturday, April 27, 2002
The ANOVA Procedure
t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 50092.89
Critical Value of t 2.17881

Least Significant Difference 243.82

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4711.3 8 C
A <+——
A 4518.3 8 A
B 4130.0 8 B
The SAS System 64

13:47 Saturday, April 27, 2002
The ANOVA Procedure
t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 3
Error Mean Square 25715.28
Critical Value of t 3.18245

Least Significant Difference 208.34

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4504 .58 12 2
<——
A
A 4401.75 12 1

24



The SAS System 88
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=A = e e
The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System 89
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=-A - i -
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 89196.5000 22299.1250 0.15 0.9523
Error 3 453841.0000 151280.3333
Corrected Total 7 543037.5000
R-Square Coeff Vvar Root MSE YIELD Mean
0.164255 8.608371 388.9477 4518.250
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 47432.00000 47432.00000 0.31 0.6146
BLOCK 3 41764 .50000 13921.50000 0.09 0.9595
The SAS System 90
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=A = e

The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05

25



Error Degrees of Freedom 3
Error Mean Square 151280.3
Critical Value of t 3.18245
Least Significant Difference 875.26

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4595.3 4 1 y
A <+—
A 4441.3 4 2
The SAS System 91

13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=B --———— e
The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System 92
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY-B ------——— oo oo o -
The ANOVA Procedure
Dependent Variable: YIELD

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 4 1415313.500 353828.375 9.14  0.0498
Error 3 116132.500 38710.833
Corrected Total 7 1531446.000

R-Square Coeff Vvar Root MSE YIELD Mean

0.924168 4.763939 196.7507 4130.000
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 1346440.500 1346440.500 34.78 0.0097

26



BLOCK 3 68873.000 22957.667 0.59 0.6608

The SAS System 93

13:47 Saturday, April 27, 2002

—————————————————————————————————— VARIETY=B -—-—-——— =
The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 3
Error Mean Square 38710.83
Critical Value of t 3.18245

Least Significant Difference 442.75

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4540.3 4 2
) B 2
1
B 3719.8 4 1
The SAS System 94

13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=C --———— e
The ANOVA Procedure

Class Level Information

Class Levels Values
TREAT 2 12
BLOCK 4 1234

Number of observations 8

The SAS System 95
13:47 Saturday, April 27, 2002
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---------------------------------- VARIETY=C ———mmm e mm e
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 340640.5000 85160.1250 4.36 0.1283
Error 3 58639.0000 19546.3333
Corrected Total 7 399279.5000
R-Square Coeff Vvar Root MSE YIELD Mean
0.853138 2.967539 139.8082 4711.250
Source DF Anova SS Mean Square F Value Pr > F
TREAT 1 256328.0000 256328.0000 13.11  0.0362
BLOCK 3 84312.5000 28104.1667 1.44 0.3863
The SAS System 96
13:47 Saturday, April 27, 2002
—————————————————————————————————— VARIETY=C ——--—m e

The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 3
Error Mean Square 19546.33
Critical Value of t 3.18245

Least Significant Difference 314.61

Means with the same letter are not significantly different.

t Grouping Mean N TREAT
A 4890.25 4 1
¢ C 1
2
B 4532.25 4 2

28



The SAS System 97

13:47 Saturday, April 27, 2002

——————————————————————————————————— TREAT=1 = e e e e
The ANOVA Procedure

Class Level Information

Class Levels Values
VARIETY 3 ABC
BLOCK 4 1234

Number of observations 12

The SAS System 98
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREATZL -
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 3027096.250 605419.250 16.59 0.0019
Error 6 218904.000 36484.000
Corrected Total 11 3246000.250
R-Square Coeff Vvar Root MSE YIELD Mean
0.932562 4.339362 191.0079 4401.750
Source DF Anova SS Mean Square F Value Pr > F
VARIETY 2 2964794.000 1482397.000 40.63 0.0003
BLOCK 3 62302.250 20767.417 0.57 0.6555
The SAS System 99
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=1 == o e e e

The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05

29



Error Degrees of Freedom 6
Error Mean Square 36484
Critical Value of t 2.44691
Least Significant Difference 330.49

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4890.3 4 C
A
¢ cC A
A 4595.3 4 A
B
B 3719.8 4 B
The SAS System 100

13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 -
The ANOVA Procedure

Class Level Information

Class Levels Values
VARIETY 3 ABC
BLOCK 4 1234

Number of observations 12

The SAS System 101
13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 ——-———— e
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 184340.2500 36868.0500 0.58 0.7175
Error 6 382210.6667 63701.7778
Corrected Total 11 566550.9167
R-Square Coeff Vvar Root MSE YIELD Mean
0.325373 5.603007 252.3921 4504.583
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Source DF Anova SS Mean Square F Value Pr > F

VARIETY 2 24194 .6667 12097.3333 0.19 0.8318
BLOCK 3 160145.5833 53381.8611 0.84 0.5205
The SAS System 102

13:47 Saturday, April 27, 2002
——————————————————————————————————— TREAT=2 -
The ANOVA Procedure

t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 63701.78
Critical Value of t 2.44691

Least Significant Difference 436.7

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4540.3 4 B
A «— 2
A 4532.3 4 C
A
A 4441.3 4 A

31



(Combined ANOVA)

(A B C) RCBD
« ) SAS
Al B | A A C| A | C| B
C|A | B ]| C B | C| B | A
B | C| C | B A | B | A|C

SAS

DATA COMBINED;

INFILE ‘A:CANO.DAT’;

INPUT YEARS$ VARIETY$ BLOCKS$ YIELD @@;
PROC ANOVA; *

BY YEAR;

CLASS BLOCK VARIETY;

MODEL YIELD=BLOCK VARIETY;

MEANS VARIETY/LSD;

PROC ANOVA; *

CLASS YEAR VARIETY BLOCK;

MODEL YIELD=BLOCK(YEAR) YEAR VARIETY YEAR*VARIETY;
TEST H=YEAR E=BLOCK(YEAR), * F ;
MEANS VARIETY/LSD; *

MEANS YEAR/LSD E=BLOCK(YEAR);

MEANS YEAR*VARIETY;

RUN;

)

CANO.DAT

89 A 1 4500 89 A
89 B 4366 89 B
89 C 3510 89 C
90 A 4572 90 A
90 B 4851 90 B
90 C 4529 90 C

4609 89 A
4560 89 B
3820 89 C
4750 90 A
5015 90 B
4750 90 C

4370 89 A
4820 89 B
3899 89 C
4320 90 A
4935 90 B
4290 90 C

4902
4019
3650
4519
4760
4560

[ = S =S S
NN NN NN
W W W W W w
N N N N NN
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(Combined ANOVA)

The SAS System 109
13:47 Saturday, April 27, 2002
——————————————————————————————————— YEAR=89 - -
The ANOVA Procedure
Class Level Information

Class Levels Values
BLOCK 4 1234
VARIETY 3 ABC

Number of observations 12

The SAS System 110
13:47 Saturday, April 27, 2002
——————————————————————————————————— YEAR=89 -------oo
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 1862305.583 372461.117 4.73 0.0424
Error 6 472045.333 78674.222
Corrected Total 11 2334350.917
R-Square Coeff Vvar Root MSE YIELD Mean
0.797783 6.596514 280.4893 4252.083
Source DF Anova SS Mean Square F Value Pr > F
BLOCK 3 114600.917 38200.306 0.49 0.7046
VARIETY 2 1747704.667 873852.333 11.11  0.0096
The SAS System 111
13:47 Saturday, April 27, 2002
——————————————————————————————————— YEAR=89 —— - e e

The ANOVA Procedure
t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
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Error Degrees of Freedom 6
Error Mean Square 78674.22
Critical Value of t 2.44691
Least Significant Difference 485.31

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4595.3 4 A
A ¢ 89 A B
A 4441.3 4 B
C
B 3719.8 4 C
The SAS System 112

13:47 Saturday, April 27, 2002

——————————————————————————————————— YEAR=90 --—--——m e
The ANOVA Procedure
Class Level Information

Class Levels Values
BLOCK 4 1234
VARIETY 3 ABC

Number of observations 12

The SAS System 113
13:47 Saturday, April 27, 2002
——————————————————————————————————— YEAR=90 ----—---—-
The ANOVA Procedure
Dependent Variable: YIELD

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 499278.9167 99855.7833 8.33 0.0113
Error 6 71941.3333 11990.2222
Corrected Total 11 571220.2500
R-Square Coeff Vvar Root MSE YIELD Mean
0.874057 2.352686 109.4999 4654.250
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Source DF Anova SS Mean Square F Value Pr > F

BLOCK 3 1649749167 54991.6389 4.59 0.0538
VARIETY 2 334304.0000 167152.0000 13.94 0.0056
The SAS System 114

13:47 Saturday, April 27, 2002
——————————————————————————————————— YEAR=90 ----—---—-
The ANOVA Procedure
t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 11990.22
Critical Value of t 2.44691

Least Significant Difference 189.46

Means with the same letter are not significantly different.

t Grouping Mean N VARIETY
A 4890.25 4 B
¢ 90 B
B 4540.25 4 A 4 C
B
B 4532.25 4 C
The SAS System 115

13:47 Saturday, April 27, 2002
The ANOVA Procedure
Class Level Information

Class Levels Values
YEAR 2 89 90
VARIETY 3 ABC
BLOCK 4 1234

Number of observations 24

The SAS System 116
13:47 Saturday, April 27, 2002
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The ANOVA Procedure

Dependent Variable: YIELD
Sum of

Source DF Squares Mean Square F Value Pr > F
Model 11 3332012.667 302910.242 6.68 0.0014
Error 12 543986.667 45332.222
Corrected Total 23 3875999.333

R-Square Coeff Vvar Root MSE YIELD Mean

0.859653 4.781174 212.9136 4453.167
Source DF Anova SS Mean Square F Value Pr > F
BLOCK(YEAR) (-1x27"6 > 279575.833 46595.972 1.03  0.4532
YEAR 1 970428.167 970428.167 21.41 0.0006
VARIETY 2 1322872.333 661436.167 14.59 0006
YEAR*VARIETY 2 759136.333 379568.167 8.37 //2f005%k\

<:::::E§§E§:of Hypotheses Using the Anova MS for BLOCK(YEAR) as an ErEEE:EEEE:::>

Sour
YEAR

DF Anova SS
1 970428.1667

ce

F Value
20.83

Pr > F
0.0038

a

Mean Square
970428.1667

F

The SAS System
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13:47 Saturday, April 27, 2002

The ANOVA Procedure
t Tests (LSD) for YIELD
NOTE: This test controls the Type | comparisonwise error rate, not the
experimentwise error rate.

Alpha

Error Degrees of Freedom
Error Mean Square
Critical Value of t

Least Significant Difference

0.05

12
45332.22
2.17881
231.95

Means with the same letter are not significantly different.
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t Grouping
A
A
A

Mean
4665.8

4567.8

4126.0

N VARIETY
8 B
8 A
8 C

NOTE: This test controls the Type | comparisonwise error rate, not the

Alpha

The SAS System
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13:47 Saturday, April 27, 2002

The ANOVA Procedure
t Tests (LSD) for YIELD

experimentwise error rate.

Error Degrees of Freedom
Error Mean Square

Critical Value of t
Least Significant Difference

46595.97
2.44691
215.63

Means with the same letter are not significantly different.

t Grouping Mean N YEAR
A 4654.25 12 90
B 4252.08 12 89
The SAS System 119
13:47 Saturday, April 27, 2002
The ANOVA Procedure
Level of Level of = e YIELD--------—-—-
YEAR VARIETY N Mean Std Dev
89 A 4 4595.25000 226.638295
89 B 4 4441.25000 337.397268
89 C 4 3719.75000 174.203664
90 A 4 4540.25000 176.979048
90 B 4 4890.25000 109.652101
90 C 4 4532.25000 188.750938
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1. (GD) (SN) (GY)

1 2 3 4 5 6 7 8 9 10 | 11 | 12
GD | 120 | 128 | 126 | 120 | 134 | 131 | 129 | 129 | 100 | 110 | 115 | 102
SN[ 20|12 | 19 | 19 | 28 | 26 | 28 | 27 | 13 | 14 | 16 | 14
GY 7520|7160 | 7450 | 7000 | 8900 | 8560 | 9360 | 9100 | 5480 | 5600 | 6420 | 6100

SAS

DATA CORR;

INFILE ‘A:RICE.DAT
INPUT R GD SN GY @@;
PROC CORR;

VAR GD SN GY;

RUN;

DATA REG;

INFILE 'A:RICE.DAT
INPUT R GD SN GY @@;
GD2=GD**2;

SN2=SN**2;

PROC REG;

M1:MODEL GY=GD;

M2:MODEL GY=SN;

M3:MODEL GY=GD SN;

M4:MODEL GY=GD GD2;

M5:MODEL GY=SN SN2;
RUN;

RICE.DAT
1 120 20 7520 2 128 12 7160 3 126 19 7540 4 120 19 7000
5 134 28 8900 6 131 26 8560 7 129 28 9360 8 129 27 9100

9 100 13 5480 10 110 14 5600 11 115 16 6420 12 102 14 6100
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The SAS System 5
17:04 Saturday, April 27, 2002
The CORR Procedure
3 Variables: GD SN GY

Simple Statistics «——

Variable N Mean Std Dev Sum Minimum Max imum
GD 12 120.33333 11.38846 1444  100.00000  134.00000
SN 12 19.66667 6.13979  236.00000 12.00000 28.00000
GY 12 7395 1354 88740 5480 9360

Pearson Correlation Coefficients, N = 12
Prob > |r] under HO: Rho=0

GD SN GY
GD 1.00000 0.74411 0.88658 «——
0.0055 0.0001 -
SN 0.74411 1.00000 0.92605
0.0055 <.0001
GY 0.88658 0.92605 1.00000
0.0001 <.0001
The SAS System 6

17:04 Saturday, April 27, 2002
The REG Procedure

Model: M1 <«—— 1
Dependent Variable: GY «——
Analysis of Variance
Sum of Mean
Source DF Squares Square F value Pr > F
Model 1 15842604 15842604 36.73 0.0001
Error 10 4312696 431270
Corrected Total 11 20155300

39



Root MSE 656.71117 R-Square 0.7860 v
Dependent Mean 7395.00000 Adj R-Sq 0.7646
Coeff Vvar 8.88048

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t]
4 Y
Intercept 1 -5285.54673 2100.75159 -2.52 0.0306
GD 1 105.37850 17.38654 6.06 0.000
A e P b

<0.01,

YIELD =-5286 + 105"°GD, R’=0.79

The SAS System 7
17:04 Saturday, April 27, 2002
The REG Procedure
Model: M2
Dependent Variable: GY

Analysis of Variance

Sum of Mean

Source DF Squares Square F value Pr > F
Model 1 17284523 17284523 60.21 <.0001
Error 10 2870777 287078
Corrected Total 11 20155300

Root MSE 535.79631 R-Square 0.8576

Dependent Mean 7395.00000 Adj R-Sq 0.8433

Coeff Vvar 7.24539

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 3379.77492 540.08618 6.26 <.0001
SN 1 204.16399 26.31178 7.76 <.0001

YIELD = 3380 + 204"'SN, R’=0.86
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The SAS System 8
17:04 Saturday, April 27, 2002
The REG Procedure
Model: M3
Dependent Variable: GY

Analysis of Variance

Sum of Mean
Source DF Squares Square F value Pr > F
Model 2 19046041 9523020 77.27 <.0001
Error 9 1109259 123251
Corrected Total 11 20155300
Root MSE 351.07123 R-Square 0.9450
Dependent Mean 7395.00000 Adj R-Sq 0.9327
Coeff Var 4.74741
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 -1521.78390 1343.96754 -1.13 0.2868
GD 1 52.59809 13.91303 3.78 0.0043
SN 1 131.56678 25.80676 5.10 0.0006
YIELD =-1522 + 537°GD +132"SN, R’=0.95
The SAS System 9
17:04 Saturday, April 27, 2002
The REG Procedure
Model: M4
Dependent Variable: GY
Analysis of Variance
Sum of Mean
Source DF Squares Square F value Pr > F
Model 2 16605947 8302974 21.05 0.0004
Error 9 3549353 394373
Corrected Total 11 20155300
Root MSE 627.99086 R-Square 0.8239
Dependent Mean 7395.00000 Adj R-Sq 0.7848
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Coeff Var

8.49210

Parameter Estimates

42

Parameter Standard
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 29030 24747 1.17 0.2709
GD 1 -488.00454 426.83336 -1.14 0.282
GD2 1 2.54048 1.82604 1.39 0.1976
>(0.035, 0‘\
YIELD GD
The SAS System 10
17:04 Saturday, April 27, 2002
The REG Procedure
Model: M5
Dependent Variable: GY
Analysis of Variance
Sum of Mean
Source DF Squares Square F value Pr > F
Model 2 17488007 8744004 29.50 0.0001
Error 9 2667293 296366
Corrected Total 11 20155300
Root MSE 544 .39494 R-Square 0.8677
Dependent Mean 7395.00000 Adj R-Sq 0.8383
Coeff Vvar 7.36166
Parameter Estimates
Parameter Standard
DF Estimate Error t Value Pr > |t]
Intercept 1 5523.84788 2645.09576 2.09 0.0664
1 -24.84580 277.66754 -0.09 0.9307
1 5.60076 6.75920 0.83 0.4288
YIELD SN



