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ol GligSe olua 4 42t sie PROC VARCOMP padid —o
238 Olua 4djla yaad o0l Al 038 4y Lvariance components
TYPE! JUdl Juw Ao leie oluadl (5 3dn 520 aa gy 4l Cua <l oKl
zoa Gkl o3y ML (maximum likelihood) 5 MIVQUEO
oasl e s

Y-ve Jla
olasiuy v -ve Jla Ja
PROC VARCOMP ; PROC GLM ; PROC ANOVA

DATA POULTRY;
INPUT VITAMIN GROWTH @ @;
CARDS;
01.43012201.2401
101.6 10210 1.83 10 1.88
202.18201.92201.8920 1.8
— PROC ANOVA ----moeve ;
PROC ANOVA;
CLASS VITAMIN;
MODEL GROWTH = VITAMIN;
MEANS VITAMIN/LSD;
*-e- PROC GLM --smsemmmeeeemoee ;
PROC GLM;
CLASS VITAMIN;
MODEL GROWTH = VITAMIN/SS3;
MEANS VITAMIN/LSD;
CONTRAST “TRT 1 VS AVTRT 1 & 2’ VITAMIN 1 - 0.5 -0.5;
CONTRAST ‘TRT 2 VS 3’ VITAMIN 0 1 -1;
*..--- PROC VARCOMP ----s-e- ;
PROC VARCOMP METHOD = TYPE/,;
CLASS VITAMIN;
MODEL GROWTH = VITAMIN;
RUN;
Lay
O 2 LasWh e ae 20 Al el ppadl i MEANS sl pladiul sie
.CLASS _al g5 55850 055
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S IURE R

§ DUNCAN (Six J LSD ssine 38 8 () _lasl pladcad (S
PRYY &ans .F _)L::\.'h.| :k.;JiM alla “A L:.:Lhu_,:id‘ O Ia.é_)ﬂl\ Tukey (;553
MEANS sl ses b lasy)

Laay nely (oplpl LS it PROC VARCOMP 46,k pladinl e
MIVQUEQ 4 ML Jl TYPEL L il 44k

ol Al 3 saal 5 0 RUN Y1 408y i

P daladdl ailis
The ANOVA Procedure
Class Level Information
Class Levels Values

VITAMIN 3 01020
Number of observations 12

Dependent Variable: GROWTH

Sum of
Source DF Squares Mean Square F Value Pr>T
Maodel 2 1.20806667  0.60403333 2115 0.0004
Error 9 0.25702500  0.02855833

Corrected Total 11 1.46509167

R-Square  Coeff Var Root MSE  GROWTH Mean

0.824567 10.14460 0.168992 1.665833
Dependent Variable: GROWTH
Source DF Anova 8§ Mean Square  F Value Pr>F
VITAMIN 2 1.20806667  0.60403333  21.15 (0.0004

t Tests (LSD) for GROWTH
NOTE: This test controls the Type T comparisonwise error rate, not the experimentwise
error rate,

Alpha 0.05
Error Degrees of Freedom 9

Error Mean Square 0.028558
Critical Value of t 2.26216

Least Significant Difference 0.2703
Means with the same letter are not signiiicantly different.
t Grouping Mean N VITAMIN

A 19475 4 20
A 18275 4 10
B 12225 4 0

AR
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The GLLM Procedure

Class Level Information
Class Levels  Values
VITAMIN 3 01020
Number of observations 12

Dependent Variable: GROWTH

Sum of
Source DF Squares Mean Square  FValue Pr>F
Model 2 1.20806667  0.60403333  20.15  0.0004
Error 9 0.25702500  0.02855833
Corrected Total 11 1.46509167

R-Square  Coeff Var  Root MSE GROWTH Mean
0.824567 10.14460  0.168992 1.665833

Dependent Variable: GROWTH

Source DF Type I 55 Mean Square  F Value Pr>F
VITAMIN 2 1.20806667 0.60403333 2015 0.0004
t Tests (LSD) for GROWTH

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

error rate.
Alpha 0.05
Error Degrees of Freedom 9
Error Mean Square 0.028558
Critical Value of t 226216
Least Significant Difference 0.2703
Means with the same letter are not significantly different.
t Grouping Mean N VITAMIN
A 19475 4 20
A 1.8275 4 10
B 1.2225 4 0
Contrast DF Contrast S§ Muean Square F Value Pr>TF

TRT1VSAVTRT | &2 1 L1.17926667  1.17926667  41.29 0.000]
TRT2VS3 1 0.02880000  0.02880000 1.01 0.3415

oY A




Variance Components Estimation Procedure

Class Level Information
Class Levels Values
VITAMIN 3 01020

Number of observations 12

Dependent Variable: GROWTH
Type 1 Analysis of Variance

Sum of
Source DF  Squares  Mean Square Expected Mean Square
VITAMIN 2 1.208067  0.604033 Var(Error) + 4 Var(VITAMIN)
Error 9 0.257025 0.028558 Var{Error)

Type 1 Estimates
Variance Component Estimate

Var(VITAMIN) 0.14387
Var({Error) 0.02856

Intra-class Correlation ) gadl bl 31 Jalaa 4110
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(A1) gl Bl Y1 Jalaa Saws intra-class correlation qewedl Fisher
Bl Y 138 52l e of 8

e 4 alelaall (5 e il it Al el n i eall Bala Y Jalaay
& Y-V

0.144

=— ——=0.83
0.029+0.144
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Ty :535—0— 3988.125 = —25.625 kg Sl alelaadl g
i3 :¥—3988.125:+39.375 kg e AP
iy :@— 3988.125 = — 428.125 kg At Alla

il il ¢ 3L g 0-10 s Jal PROC GLM Lgal plads

DATA LATIN;
INPUT SEASON BARN FAN § MILK @@;
CARDS;
11DI187012C215013B320014 A 3750
21C428022B 450023 A 41402 4D 2950
31B366032A488033D501034C 4360
41A484042D 44104 3 C 53204 4 B 4490
PROC GLM;
CLASS SEASON BARN FAN;
MODEL MILK = SEASON BARN FAN/SS3;
MEANS SEASON BARN FAN/DUNCAN;
RUN;

: Judadill C_ul_u

The GLM Procedure

Class Levels Values
SEASON 4 1234
BARN 4 1234
FAN 4 ABCD

Number of observations 16

Dependent Variable: MILK

Sum of
Source DF Squares  Mean Square F Value Pr>F
Model 9 1221105625 1356784.03 291 0.1031
Error 6 2794987.50 465831.25

C-Total [5  15006043.75
R-Square  Coeff Var  Root MSE  MILK Mean
0.813743  17.11376¢  682.5183 3988.125

oLl




Source DF TypelllSS Mean Square F Value Pr>TF
SEASON 3 9580118750 3193372917 680  0.0230

BARN 3 1202118750 400706250 080 05109
FAN 3 1428B18.750 476272917 1.02  0.4464

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

Alpha 0.05

Error Degrees of Freedom 6

Error Mean Square 405831.3

Number of Means 2 3 4

Critical Range 1181 1224 1245

Means with the same letler are not signilicantly different.
Duncan Grouping Mean N SEASON

A 4765.0 4 4
A 44715 4 3
A 39¢75 4 2
B 27425 4 |

Duncan’s Multiple Range Test for MILK
NOTE: This test controls the Type I comparisonwise crror rate, not the experimentwise
error rate.
Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 463831.3

Number of Means 2 3 4
Critical Range 1181 1224 1245

Means with the same letier are not significantly different.
Duncan Grouping Mean N BARN
4417.5
3985.0

38875
3662.5

B
EON N N
— R W

Duncan’s Multiple Range Test for MILK

NOTE: This test controls the Type 1 comparisonwise error rate, not the experimentwise
error rate.

Alpha 0.05

Error Degrees of Freedom 6

Error Mean Square 465831.3
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Number of Means 2 3 4
Critical Range 1180 1224 1245

Means with the same letter are not significantly different.

Duncan Grouping Mean N FAN

A 44025 4 A
A 40275 4 C
A 39625 4 B
A 35600 4 D
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SAS G“UJ'-' (-J..'\ﬁ:h.nl__l v—io Jlhe Ja

DATA COVLATIN;

INPUT STUDENT PERIOD TEST $ GRAD @ @;
CARDS;

I11AG621B4631A4841B20
51A5661B2871A6281B16
91A16101B34111A36121B52
12B5222A4232B4042A22
52B2462A5472B4082A22
92B26102A28112B26122A52

PROC GLM;

CLASS STUDENT PERIOD TEST;

MODEL GRAD = STUDENT PERIOD TEST/SS3;
RUN;

The GLM Procedure
Class Level Information
Class Levels Values
student 12 1234567891011 12
period 2 12
test 2 ab

Number of observations 24

Dependent Variable: grad

Sum of
Source DE  Squares Mean Square  F Value
Model 13 4512.000000 347.076923 4.13
Error 10 840.000000  84.000000

Corrected Total 23 5352.000000
R-Square  Coeff Var RootMSE  grad Mean
0.843049  24.11882 9.165151  38.00000

Source DF  Typelll SS Mean Square F Value
student 11 4032.000000 366.545455 436
period 1 96.000000  96.000000 1.14
test 1 384.000000 384000000 4.57

004

Pr>F
0.0153

Pr>F
0.0138

03102
0.0582
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DATA COVLATIN;
INPUT SQUARE STUDENT PERIOD TEST $ GRAD @ @,
CARDS;
111A66221B46331A48541B20451A56361B28
271A062681B16691A 164101 B345111A361121B52
122B56222A42332B40542A22452B24362A54
272B40682A22692B264102A285112B261122A52
PROC GLM;
CALSS SQUARE STUDENT PERIOD TEST;
MODEL GRAD = SQUARE STUDENT(SQUARE)
PERIOD(SQUARE) TEST/SS3;
RUN;
) ol
The GLM Procedure

Class Level Information
Class Levels Values

SQUARE 6 123456
STUDENT 12 1234567891011 12
PERIOD 2 12

TEST 2 AB

Number of observations 24

Dependent Variable: GRAD

Sum of
Source DF Squares  Mean Square F Value Pr>F
Model 18 5132.000000 285.111111  6.48 0.0240
Error 5 220.000000 44.000000

Corrected Total 23 5352.000000
R-Square  Coeff Var Root MSE GRAD Mean
0.958894  17.45592 6.633250  38.00000

Source DF Type Il SS Mean Square F Value Pr>F
SQUARE 5 3708.000000 741.600000 16.85 0.0038
STUDENT(SQUARE) 6 324.000000 54.000000 1.23 0.4203
PERIOD(SQUARE) 6 716.000000 119.333333 271 0.1466
TEST 1 384.000000 384.000000 873 00317
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SAS zuliy pladiuy Ve—Vvo Jie da

DATA SPLITP;
INPUT REP VARITY TRT PLANT @ @;
CARDS;
1116611212113131146122261232712177
124151315013281332013410141521424
1431914413151451522015391541216159
1628163281641417156172121732617415
1814918214183301849211632121021313
214122214722211223522442318123216
2333023414244924316241402421525151
2521325310254122616626282633226421
2713827216273162748281412822028328
2841531170312133131131473216632218
32311324153316333214333293341034159
342113437344735152352163531235411
3614936283632936416371453721637324
3747381543822538336384 12
PROC GLM,;
CLASS REP VARITY TRT;
MODEL PLANT = REP VARITY REP*VARITY TRT

VARITY*TRT/SS3;
TEST H = REP E = REP*VARITY / HTYPE =3 ETYPE = 3;
TEST H = VARITY E = REP¥*VARITY / HTYPE = 3 ETYPE = 3;
MEANS VARITY / DUNCAN E =REP*VARITY ETYPE = 3;
MEANS TRT/DUNCAN ETYPE=3;
LSMEANS VARITY / E = REP*VARITY STDERR;
LSMEANS TRT/STDERR;
RUN;
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Lo o Yy 4o s Ky E=REP*VARITY Lloals 4ie g
ETYPE =3 _laal,

7 ) Sl ) G o fie J geasll LSMEANS il aaiiud

b Albaall g canall) HLEAYH 138 g S A Jedgall (8 (e psedall 13

shaal alasialy cilan gl odgh il Uasdl e Jpuandl SIS (U 132

oo ol Uasd Clia daxiiy o o3 i 53 S5 20 STDERR

Gliad! bl thall Clual E=REP*VARITY _jlsal Jadidl (3 )k

Oe 138y (o Wasdl 58 ) o3ttt U aaaiug eabisll b 2aay o1 1Y 53
YAl sda (Jie 8 AL e UaalYl

Jalath s
The GLM Procedure

Class Leve! Information
Class Levels Values

REP 3 123

VARITY g 12345678

TRT 4 1234
Number of observations 96

Dependent Variable: PLANT
Sum of
Source DF Squares Mean Square ¥ Value Pr>F
Model 47 35573.40625  756.88098 31.24 <0001
Error 48 1162.83333 2422569
Corrected Total 95 36736.23958

R-Square Coeff Var Roog MSE PLANT Mean
0968346 19.45279 4921960 25.30208
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Source

REP

VARITY
REP*VARITY
TRT
VARITY*TRT

DF Type lIl S§ Mean Square F Value Pr>F

2 38.58333
7 763.15625
14 1377.25000

19.29167 .80 04508
109.02232 4.50 (.0006
98.37500 4.06 0.0001

3 3077428125 10258.09375  423.44 <0001

21 2620.13342

124776835 5.15 <0001

Tests of Hypotheses Using the Type 11T MS for REP*VARITY as an Error Term

Source

REP
VARITY

DF Type III 55 Mean Square  FValue Pr>F

2 38.5833333  19.2916667 0.20 0.8241
7 763.1562500 109.0223214 1.11 0.4100

Duncan's Multiple Range Test for PLANT

NOTE: This test controls the Type I comparisonwise crror rate, not the experimentwise

error rate.

Alpha
Error Degrees of Freedom
Error Mean Square

Number of Means 2 3 4 3
8.685  9.100 9337 9530 9.653 9742 9810

Critical Range

0.05
14
98.375

] 7 8

Means with the same Jetter are not significantly different.

Duncan Grouping Mean

28.833
28.167
27.750
26.833
24,667
23.250
21.917
21.000

e e e

N VARITY

12
12
12
12
12
12
12
12

= n ) = D oo Oy W

Duncan's Multiple Range Test for PLANT

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

errTor raie.

ovY

Alpha 0.05
Error Degrees of Freedom 48
Error Mean Square 24.22509




Number of Means 2

3 4

Critical Range  2.857 3.005 3.102

Gl azana

Means with the same letter are not significantly different.

Duncan Grouping

(@R @R =R

Mean N TRT

55833 24 1
20042 24 3
13917 24 2
11417 24 4

Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS tfor REP*VARITY

as an Error Term

VARITY PLANT LSMEAN

24.66666067
26.8333333
28.8333333
21.0000000
21.9166667
28.16660667
23.2500000
27.7500000

Lo BN I R R S P R

TRT PLANT LSMEAN

55.8333333
13.9166667

!

2

3 20.0416667
4 11.4166667

Standard
Error

2.8632004
2.8632004
2.8632004
2.8632004
2.8632004
2.8632004
2.8632004
2.8632004

Standard
Error

1.0046910
1.0046910

1.0046910
1.0046910

Pr> |

<.0001
<.0001
<.0001
<0001
<.0001
<0001
<.0001
<.0001

Pr> |t

<, 0001
<.000]

<.000]
<.0001
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VF—1o Jlia

SAS gabi 3y VY10 s a

DATA SHELP;
INPUT BREED $ SEASON $ ANIMAL TIME @ @;
¥-- M = MERINO --- C =CROSS --- 0O =0S8SIMI ----;
# - A=AUTUMN --- W = WINTER --- § = SPRING ---
SR = SUMMER ---;
CARDS;
MAI4M4MA23IMA34EMA419MAS5S5I
MWIIOMW223MW339MW436 MW 538
MSTIIOMS235sMS31I8MS425MS8527
MSRIIOMSR2ISMSR3I22MSR428MSR 359
CAI2ZZ3CA2I17TCA3I6CA4I0CASIG6
CWIZ24CW22ICW317CW416CWS513
CS112CS23CS314CS413CS8519
CSRI26CSR226CSR325CSR42CSR52
OAI360A2210A3210A4200A548
OWI1I6OW2440W3140W4340W523
08190S852190832308542508517
OSR1300SR2230SR32608R4380SR521
PROC GLM;
CLASS BREED SEASON ANIMAL;
MODEL TIME = BREED ANIMAL(BREED) SEASON
BREED*SEASON/SS3;
TEST H = BREED E = ANIMAL(BREED)! HTYPE =3 ETYPE = 3;
MEANS BREED / DUNCAN E = ANIMAL(BREED) ETYPE = 3;
MEANS SEASON /DUNCAN ETYPE=3;
LSMEANS BREED / E = ANIMAL(BREED) STDERR,;
LSMEANS SEASON / STDERR;
RUN;
Silatl il
The GLM Procedure
Class Level Information

Class Levels Values

BREED 3 CMO

SEASON 4 ASSRW

ANIMAL 5 12345
Number of observations 60

oAt




el Sl

Dependent Variable: TIME

Sum of
Source DF Squares Mean Square  F Value Pr>F
Model 23 4220.983333 183.521014 193 0.0376
Error 36 3426.000000 95.1660667

Corrected Total 59  7646.983333

R-Square  Coeff Var Root MSE  TIME Mean
0.551980 41.83849  9.755340  23.316067

Source DF  TypeIlI S§ Mean Square F Value Pr>F

2

BREED 1833.233333 916.616667  9.63 0.0004
ANIMAL(BREED) 12 600.000000 50.000000 0.53 0.8839
SEASON 1016.983333 338.994444 356 0.0235
BREED*SEASON 6 770.7666067 128461111 1.35 02012

o

Tests of Hypotheses Usine the Type IIT MS for ANIMAL(BREED) as an Error Term

Source DF Type 11 S5 Mean Square F Value DPr>F
BREED 2 1833.233333 916.616667 18.33  0.0002

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 50
Number of Means 2 3
Critical Range 4.872 5.100

Means with the same letler are not significantly different.
Duncan Grouping Mcan N BREED
A 28.800 20 M
A 25400 20 0
B 15750 20 C

Duncan's Multiple Range Test for TIME

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

Alpha 0.05
Error Degrees of Freedom 36
Error Mean Square 95.16667

oAD




Number of Means 2 3 4
Critical Range 7224 7595 7.836

Means with the same letter are not significantly different.

Dunean Grouping Mean N SEASON

A 28.067 15 A

A 26.467 15 W
B A 20.800 15 SR
B 17.933 15 S

Least Squares Means

Standard Errors and Probabilities Calculated Using the Type III MS for
ANIMAL(BREED) as an Error Term

Standard
BREED TIME LSMEAN Error Pr> |t

C 15.7500000 1.5811388 <.0001

M 28.8000000 1.5811388 <.0001

0] 25.4000000 1.5811388 <0001

Standard

SEASON TIME LSMEAN Error Pr> |t
A 28.06606667 2.5188181 <.0001
S 17.9333333 25188181 <.0001
SR 20.8000000 2.5188181 <.0001
W 26.46660667 2.5188181  <.0001

i) ale il julud o duladl dada Lad) Y-1)-142
symmetry Jba laal Sy pball-cplal Gl ghna 5 sd lasd a5k
o a3 valid el disidh cleladl st o5 s Glbgiad) o

%) claaliadl @l by Jalas Al
- el b siaa (5 gbud JLAA! 1Y

Jaugiall dasias var-cov matrix e —  oplo ddghias (<G )
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fs
1783 4200 -49.50 —60.45
| 4200 465 -5000 9.75
L7 -496 -5000 895 -21.25
-60.45 975 -21.25 513
[ 213 14.15 =385 40.90 |
A, = 14.15 187 —16.55 44.70
-385 -16.55 337 -46.05
14090 4470 -46.05 168.2 |
[ 1547 -61.8 -—48.40 -38.15]
A, = —-61.8 1602  26.6 3.85
-48.40 2660 388  11.30
| -38.15 385 1130 453 |

Lo gusie iy all 3 Anaad) sisall af Clusa § sans A e 178.3 daile
Gl Al ala e e

1932

=[44% +31% +-..+ 512 el
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Gl s

118.100 ~—1.883 -33.917 -19.233
~1.883 75.1333 -13483 19.433
-33.917 -13483 54.000 -18.667
~19.233  19.433 —18.667 88.2667

Apooleed =

-7 - ’
i i 1 1 [5,100 = L7337 213+ 1547

Apooted Az <Ay (A Dlsiiadl determinant ase def lus — ¥
a il VY-V e Jhdl el e Jssall
p=3 Guap (WYOL) Ll il i 2o
q=4 dua q (dsaill) sl puid G fiae 220
n=5 Zuan u_uLJl axdae S dAls Glasdl axe
N=np=15 cua N ulay) il Ol giue S 54 Slas il s
haadl e Jeaal Sa g ) cphall Asiadl sasad el

gl
|A||  =2,368,612.38

A =104,166.57

lA5|  =17,040,426.05

|A pootea| = 25,873,858.91
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Elz Z -
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CRAY-Ve e Gyl prndall 5 e Sl 58 In G

M =(15- 3)(17.069)- 4(14.678- 11.554- 16.651) =33.296

2
1 :2(4)+3(4)“1[(l+1+l)_;}
6(4+D3B~1) | 4 4 47 15-3
=2(16)+11[§ 1

3 _] = (1.394)(0.896) = 3.463
B0)2) |4 12

Zua A al Gy xf e — 0
% = (1-E)M,
4l dla

df, = q(q + 12)(p )

VY=o Jhe (d gl
x? = (1-3.463)(33.296) = 3463
Agadl s s

_4(4+13-1) _

df) 20
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oo iole Ay, Astaell &gkl adl 8 VYV e Jha d i geanlly

_ 8.1~ 75.1333- 54 - 88.2667 _33.875

4
oo s e kil g 4 ol

(- 1883- 33.917- 19.233- 13.483- 19.433- 18.667)
6

=-11.292

oo ke Aavc QsSs (JSL:‘JL’J

83.875 —11.292 -11.292 -11.292
A ~11.292 83875 -11.292 -11.292
e 111,292 11292 83.875 —11.292
~11.292 —11.292 -11.292 83.875

Agye 223e clua =Y

|A yve| = 43,094,771.06 sadl s 1YY e Jhe

Cun By 9 My 4ed Gl =Y

A
M, =—(N-P) 1n,__1£°le_d|
|Aave|
 qq+D?(2q-3)
E2 = 5
6(N-P)(q-1)g* +q—4)

1Y=10 Jle b o sl

25,873,858.91

}=-121n (0.600) =6.122
43,094,771.06

M, = —(15-3) In(

4(4+D%8-3) 500

) = === =(0.145
6(15-3)(d—D(16+4-4) 3456
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DATA ANLCOVI;

INPUTTRT$ XY @@;

CARDS,;
A245385A225334A25538A184323A169244
Al19.128A232425A19227.1B25.640.5B 16.519.1
B18.5223B16.420B2042518B2744228B 144 15.1
B21.233.6C226299C25838C24.529C21.9248
C18919.2C20821.7C1228284C 15917

PROC GLM;

CLASS TRT;

MODEL X = TRT/SS3;

PROC GLM;

CLASS TRT;

MODEL Y = TRT/SS3;

PROC GLM;

CLASS TRT;

MODEL Y = X TRT/SOLUTION;

RUN;
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The GLM Procedure
Class Level Information
Class Levels Values
TRT 3 ABC
Number of observations 24
Dependent Variable: X
Sum of
Source DF Squares Mean Square F Valug Pr>F
Model 2 10.7608333  5.3804167 040 0.6779
Error 21 2852987500 13.5856548
Corrected Total 23 296.0595833
R-Square Coeff Var  Root MSE X Mean
0.036347  17.59016  3.685872 2095417
Source DF TypelllSS MeanSquare F Value Pr>F
TRT 2 1076083333  5.38041667 0.40  0.6779
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 2 225.005833 112.502917 1.77 0.1951
Error 21 1336.173750 63.627321
Corrected Total 23 1561.179583
R-Square  Coeff Var  Root MSE Y Mean
0.144126 2774093 7976674  28.75417
Source DF Typelll SS Mean Square F Value Pr>F
TRT 2 225.0058333 1125029167  1.77 0.1951
Dependent Variable: Y
Sum of
Source DF Squares Mean Square F Value Pr>F
Model 3 1407.060161  469.020054 60.86 <.0001
Error 20 154.119423 7.705971

Corrected Total 23 1561.179583

R-Square  Coeff Var  Root MSE Y Mean
0901280 9.654125  2.775963 28.75417




Source DF Type I 88 Mean Square F Value Pr>F
X I 1149932120 1149932120 149.23  <.0001
TRT 2 257.128041 128.564021 16.68 <.0001

Source DF Type lIISS  Mean Square F Value Pr>F
X 1 1182.054327  1182.054327 15339 <0001

TRT 2 257.128041 128564021 16.68  <.000!
Standard
Parameter Estimate Error tValue Pr>|tl
Intercept  -18.06833933B  3.09100615  -4.90 <0001
X 2,03548911 0.16434775  12.39 <.0001

TRT A 8.01730094 B  1.39029203  5.77 <.0001

TRT B 449428258 B 1.41267082  3.18 0.0047

TRT C 0.00000000B . . .

NOTE: The X'X matrix has been found to be singular, and a generalized inverse was
used to solve the normal equations. Terms whose estimates are followed by the letter

‘B are not uniquely estimable.
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352 359 373 375
330 380 355 369
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350 379 366 357
289 356 310 353
3428 3660 1669 1839 1759 1821 g saxal
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DATA ANLCOV?2;

INPUT BREED $§ SEX$ X Y @ @;

CARDS;

HM 375373 HM 369 355 HM 367 355 HM 357 366
HM353310HF359352HF 380330 HF 365 348
HF379350HF 356289 S M 355332 S M 338 362
SM314311 SM310340 SM 309316 S F 354 340
SF331293SF318268 SF308300SF335315
PROC GLM;

CLASS SEX BREED;

MODEL X = SEX BREED SEX*BREED/SS3;

PROC GLM;

CLASS SEX BREED;

MODEL Y = SEX BREED SEX*BREED/SS3;

PROC GLM;

CLASS SEX BREED;

MODEL Y = X SEX BREED SEX*BREED/SOLUTION,;
RUN;

1Y




Dependent Variable: X

Source DF
Model 3
Lrror 16
Corrected Total 19
R-Square
0.671295
Source DF
SEX 1
BREED 1
SEX*BREED L

Dependent Variable: Y

Source DF

Model 3

Error 16

Corrected Total 19

R-Square

0.383566

Source DF
SEX 1
BREED 1
SEX*BREED L

Dependent Variable: Y

Source DF
Model 4
Error 15
Corrected Total 19

Selall i
The GLM Procedure
Class Level Information
Class Tevels Valucs
SEX 2 FM
BREED 2 HS
Number of observations 20
Sum of
Squares  Mean Square I Value Pr>F
75399.60000  2533.20000 10.89  0.0004
3721.20000 232.57500
11320.80000
Ceeff Var  Root MSE X Mean
4.400003 15.25041  346.6000
Type 1L 8S  Mean Square FValue Pr>F
72.200000 72.200000 0.31 0.5851
7527200000 7527.200000 3236 <.0001
0.200000 0.200000 0.00 0.9770
Sum of
Squares Mean Square I Value Pr>F
6062.55000 2020.85000 3,32 0.0467
9743.20000 608.95000
15805.75000
Coeff Var  Root MSE Y Mean
7472191  24.67691  330.2500
Type LI SS  Mean Square F Value Pr>F
2761.250000 2761.250000 4.53 0.0491
3150.050000  3150.050000 517  0.0371
151.250000  151.250000 025  0.6250
Sum of
Squares Mean Square F Value Pr>F
§926.57589  2231.64397 4.87 00102
6879.17411 458.61161

15805.73000




_)JG peald) (.,lL_L“

R-Square  Coeff Var  Root MSE Y Mean
0.564768  6.484548 2141522 330.2500

Source DF Type I 85 Mean Square  FValue Pr>F
X l 5212.805102 5212805102 11.37  0.0042
SEX 1 3422288065 3422.288065 7.46 00154
BREED 1 130.437179  130.437179 0.28  0.6016
SEX*BRCED 1 161.045549  161.045549 035 05623
Sotirce DF Type 1II 8S  Mean Square  F Value Pr>F
X 1 2804.025895  2864.025895  6.24  0.0240
SEX L 353L721930  3531.721930 7.70  0.0142
BREED 1 132.176603 132176603 0.29  0.5992
SEX*BREED 1 161.045549 161.045549 035 0.5623
Standard
Parameter Estimate Error t Valuc Pr > |t
Intercept 46.90280555 B 114.5656308 0.41 0.6880
X 0.87729765 0.3510597 2.50 0.0246
SEX F -32.50919058 B 13.6167738 -2.39 0.0306
SEX M 0.00000000 B . . .
BREED H -14.61460819 B 19.2586901 -0.76 0.4597
BREED S 0.00000000 B . . .
SEX*BREEDFH  11.35091906 B 19.1548689 (.59 0.5623

SEX*BREED T S 0.00000000 B
SEX*BREEDMH  0.00000000 B
SEX*BREED M S 0.00000000 B

NOTE: The X'X matrix has been found to be singular, and a generalized inverse was
uscd to solve the normal equations, Terms whose estimates are followed by the letter
‘B’ are not uniquely estimable.
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