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s e 51530 05 ol 5 gas b (Sdus S o STATISTICAL ANALYSIS SYSTEM Caise SAS
Wl S5l s (st s an b A abvs Ll izl (58 5L ME (glajsys 6. 12
Ll 6.12 weus gly 4SS b 4 il LI, b i lgle 5 ol 5l eslisl )3 4 5 J{G,W&
(VY 33T VARY Ll 5 YY o 150 p 5 cul A a5l 5 VAAA o TY Colid 1449 LaSTIYA o bl 5 b
b al s |l 3 p 5 Sy g al e 53338 i (A LTV ) YooY asTivy il
SAS 41391p 9 b ILLT
BAS lle 5 Laes 53 0gr (Slao 2y -l

:PROGRAM EDITOR L PG oz

Ilﬂxgoja%—Y

ZOUTPUTojﬁff

. . - - - Z .
gl oo o3lazul e 1Y oljLgb{,*j‘;.;J.éLg|ﬁc/j|N.B'Lgiﬁc—j\&ﬁ:Lg|ﬁ¢+j‘c.g-6|ﬁSAS):
&b ... s NOTPAD ¢ WORD ¢ GS+ ¢ SPSS MINITAB ¢ EXCEL (slo Laows b ,ljle 5 ol L8 5L
ol 0l O 8" Jaun g5 OT Sl oslizal 3 7S 95,8 Sslu
$ SAS §0 w9 ol
Hol 0k S s Cnd 53 51 SAS el 6
DATAJQ‘Q:;G» rl:u‘ M\JJ}J‘M"J&‘JQ Laosls Qb;b)b}\kﬁi&n @J;u DATA STEP : 4l
D g 50 § 9
DATA;
input block treat$ yl-y2@Q;
cards;

1 a3042.5 2 a 22 34 3 a
1b029.52b 0233Db 0

1c2302c5003cb540
1d16.502d35034d370

a~is PROCEDURE (iise g PROC L & Al s SAS (slgleall)s2ws o255 :PROC STEP —o

31.5 0
27 4 b
4 c 48 0
4d

:‘,.3‘5» C)J&PROC wbﬁww‘:ﬂunrbu‘tg)lfbo:‘:tg‘g)séﬁd
proc anova;
classes block treat;
model yl-y2=block treat;
mean treat/duncan alpha=0.05;
mean block/duncan alpha=0.05;
run;quit;

#3 95 o0 03l () o) oS gaww Cudle I 5 gmus 8 OLL Sl de r@.«&



[N ologs> Giuuao polhie - oaiif gl 65)WoT sloosh (ulas g wjai )y SAS )lpslpp sp)J

sas ;0 odls ;dg0d 3,lg Slewg
B e Sy g, -l

data a;
input block treat$ yl-y2 QQ@;

cards;
1l a3042.5 2 a 22 34 3 a31.504a25.50

(S pe)

data a;
INPUT REP TREATS Y1;
CARDS;
1 A 30
1 B 9
1 (o] 16
1 D 10
1 E 30
1 F 18
1 G 17
4
.(M\..Io..\.&oxﬁ-sJi\é&Qjﬂjru&whob‘bm)ﬁbgw_,)—c
Ja! oy
oy ol
PROC MEANS gz .
data a;
input var$ stagel stage2 stage3 adult;
cards;
A 2.5 3 4 5
A 1 1.5 3 4.5
A 2 3 3.6 5
A 3 3.1 3.5 4
A 1.5 2 3.8 5.1
B 3 3.2 4.5 4.9
B 3.9 4.1 4.4 5.8
B 3.8 3.9 4.8 6
B 3.1 3.8 4.1 5.5
B 3 3.6 4.5 5.8

proc means maxdec=2 n mean std sum var T prt stderr MIN MAX CV SKEWNESS KURTOSIS
RANGE CSS USS;

var stagel stage2 stage3 adult;

class var;

run;
The MEANS Procedure
N
var Obs Variable N Mean Std Dev Sum Variance t Value Pr > |t|
SRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R R E LR R L LR EREEEEE R
A 5 stagel 5 2.00 0.79 10.00 0.63 5.66 0.0048
stage2 5 2.52 0.73 12.60 0.53 7.76 0.0015
stage3 5 3.58 0.38 17.90 0.14 21.24 <.0001
adult 5 4.72 0.47 23.60 0.22 22.66 <.0001
B 5 stagel 5 3.36 0.45 16.80 0.20 16.68 <.0001
stage2 5 3.72 0.34 18.60 0.12 24.32 <.0001
stage3 5 4.46 0.25 22.30 0.06 39.73 <.0001
adult 5 5.60 0.43 28.00 0.18 29.11 <.0001

ffffffffffffffffffffffffffffffffffffffffffffffffffffff}ffffffffffffff}ffffffffffffff}fffffffff}ffffffff}ffff
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N Coeff of
var Obs Variable Std Error Minimum Maximum Variation Skewness Kurtosis
SEEEEER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R R R R LR R R L LR EREEEEEREERRE
A 5 stagel 0.35 1.00 3.00 39.53 0.00 -1.20
stage2 0.32 1.50 3.10 28.81 -0.86 -1.81
stage3 0.17 3.00 4.00 10.53 -0.86 1.09
adult 0.21 4.00 5.10 9.87 -1.18 0.08
B 5 stagel 0.20 3.00 3.90 13.41 0.60 -3.13
stage2 0.15 3.20 4.10 9.19 -0.84 0.70
stage3 0.11 4.10 4.80 5.63 -0.20 1.50
adult 0.19 4.90 6.00 7.68 -1.38 1.82

ffffffffffffffffffffffffffffffffff}fffffffffffff}fffffffffffff}fffffffffffff}fffffffffffff}fffffffffffff}ff

N
var Obs Variable Range Corrected SS uss
S S S S S S S S S S S S S S SF S S F S S FfSFFSSFfSFFSSFfSFFSFFES
A 5 stagel 2.00 2.50 22.50
stage2 1.60 2.11 33.86
stage3 1.00 0.57 64.65
adult 1.10 0.87 112.26

SRS ERER R RS R R R R AR R R R R R R PR R R R R R R R PR R R ERE]
. UNIVARIATE s> .

data a;

input var$ stagel stage2 stage3 adult;
cards;

proc UNIVARIATE;

var stagel stage2 stage3 adult;

BY var;
Run;
ZCHART‘,FREQ)‘,:..»J}HJ[&»‘\5‘55‘)‘})\:}45‘963‘)‘}5 d)Aq-r..n) Y
DATA A;
INPUT A B;
CARDS;
71 167
69 160
PROC FREQ;
TABLE A B;
RUN;
The FREQ Procedure
Cumulative Cumulative
A Frequency Percent Frequency Percent
S S S S S S S S S f S S f S S FfSFFSSFfSFFSSFSSFFSFFfS
66 1 3.23 1 3.23
67 2 6.45 3 9.68
68 3 9.68 6 19.35
69 6 19.35 12 38.71
70 9 29.03 21 67.74
71 6 19.35 27 87.10
72 3 9.68 30 96.77
73 1 3.23 31 100.00
Cumulative Cumulative
B Frequency Percent Frequency Percent
S S S S S S S S f S f S S F S S FfSFFSSFfSFSSSFfSFSFSFFf5S
131 1 3.23 1 3.23
138 1 3.23 2 6.45
140 2 6.45 4 12.90
144 1 3.23 5 16.13
146 1 3.23 6 19.35
151 1 3.23 7 22.58
154 2 6.45 9 29.03
155 1 3.23 10 32.26
157 2 6.45 12 38.71
158 1 3.23 13 41.94

193 1 3.23 31 100.00
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DATA A;
INPUT A B;
CARDS;
71 167
PROC FREQ;
TABLE A*B;
RUN;
{(HBAR) @l L (VBAR) (53 a8 &) gy (S5l 3 )l ga3 oy 0
DATA A;
INPUT A B;
CARDS;
71 167
PROC CHART;
VBAR A;
HBAR B;
RUN;
‘Szl:.e Jﬁ\jﬁ)‘b}a} v.w) 9
DATA A;
INPUT A B;
CARDS;
71 167
PROC CHART;
VBAR A/MIDPOINTS=33 35;
RUN;
1918 1 gad 35 Olab sldad 5 gai i ¥V
DATA A;
INPUT A B;
CARDS;
71 167
PROC CHART;
VBAR A/LEVELS=4;
RUN;
PLOT J}.’aﬂb‘.{@‘}‘})b}d r.w) ./\
DATA A;
INPUT A B;
CARDS;
71 167
69 160
PROC PLOT;
PLOT A*B;

RUN;
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Frequency
15 ° *okokok ok
, *kokkk
14 ° *kokkk
, *kkk*x
13 ° *kkkk
, Kokokokok
12 ° K*kokkk
, K*kokk Kk
11 ° * Kk kK
, *kkk*k
10 ° *okokok ok
, *kokkk
9 ° *okokokk *okokkk
, *kkx*x *kkk*x
8 ~ *kkk*x *kkkx*x
, *okokokok *okokokk
7 - *okokkk *kokkk
, *kkxk *kkk*x
6 ~ *kkx*x *kkk*x
, *kkk*x *kkk*x
5 *okokokok *okokok ok
, Kokokkk *okokokk
4 ~ *kkx*x *kkk*x *kkkk
, *kkx*x *kkk*x *kkk*x
3 *kkk*x *kkkx*x *kkk*x *kkkk
, dokokokok *okokok ok *okokok ok *okokok Kk
2 - *okokokok Kokokkk *okokok ok *kkkk
, *kkxk *kkxk *kkk*x *kkk*x
1 - *kkxk *kkx*x *kkk*x *kkk*x
, *kkk*x *kkkk *kkk*x *kkkk
SRR R R DR DR R R DR R R R R RE PR
67 69 71 73
A Midpoint

(GROUP) (sutzas 8 e 3l oS sy 68 o 513 5l g0 icta & o 2 (51 5 outl g apilir 4

.réfufebuLJ

DATA A;

INPUT SEX$ A B C;
CARDS;

M 71 167

M 69 160

PROC CHART;
VBAR A/GROUP=SEX;
RUN;

(TTESTJ}L«:) o}f}b@iﬁ?%\bé‘ﬂto‘,ﬁjﬁr.\'

DATA A;
INPUT SEX$ A B;
CARDS;

PROC TTEST;
CLASS SEX;
VAR A B;
RUN;
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Statistics
Lower CL Upper CL Lower CL Upper CL
Variable SEX N Mean Mean Mean Std Dev Std Dev Std Dev Std Err
A F 14 69.045 69.857 70.669 1.0196 1.4064 2.2658 0.3759
A M 17 68.783 69.706 70.629 1.3366 1.7946 2.7313 0.4353
A Diff (1-2) -1.053 0.1513 1.3559 1.2998 1.632 2.194 0.589
B F 14 158.3 165.57 172.84 9.1246 12.586 20.277 3.3639
B M 17 150.47 159.18 167.88 12.607 16.927 25.762 4.1054
B Diff (1-2) -4.777 6.395 17.567 12.054 15.136 20.348 5.4627
T-Tests
Variable Method Variances DF t Value Pr > |t]|
A Pooled Equal 29 0.26 0.7991
A Satterthwaite Unequal 28.9 0.26 0.7944
B Pooled Equal 29 1.17 0.2513
B Satterthwaite Unequal 28.7 1.20 0.2381
Equality of Variances
Variable Method Num DF Den DF F Value Pr > F
A Folded F 16 13 1.63 0.3804
B Folded F 16 13 1.81 0.2864
. /, -
PROC MEANS | s>l eslizul b ba 5. Kbe dulie )Y
DATA A;

INPUT Al A2 Bl B2;
DIFF1=Al1-Bl;

DIFF2=A2-B2;

CARDS;

21 7.1 20.5 6.9

PROC MEANS MEAN STDERR T PRT;
VAR DIFF1l DIFF2;
RUN;

The MEANS Procedure

Variable Mean Std Error t Value Pr > |t|

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
-1.3125000 0.6473676 0.0822

DIFF2 -1.1125000 0.6007250 —1.85 0.1065

CIFEEITAEAA SR AAA S A AAA A AAA IS AAI A AAI A ARSI A AAA I F ARSI FAAA S AAAF IS ]
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P3d ok
S329US Olislo 3T slaz b Judxi g 4 35 ;0 SAS 8 9,18

slate 3Lai Sl b Y

DATA;
INPUT REP TREATS Y1;
CARDS;

PROC ANOVA;
CLASS TREAT;
MODEL Y1=TREAT;
RUN;QUIT;

sas 4 ¥1p ¢ 31 okl b by puileo dwslio
2V 3 gy 355 0 03Uizw| MEANS  TREAT | s2s | ez b MODEL i 1 oy bajles 0 80ke aglie 51
ch‘uo‘ﬂbqoyj"'&jbbﬂﬁmﬂm el g paseia l,oy,’T@s}u,' L / Cede oyle

(-\ﬁu‘l’;j\ve)MMUﬁde&‘ﬂ)bﬁM‘j”-)}bb..»\.p).)

PROC ANOVA;

CLASS TREAT;

MODEL Y1=TREAT;

MEANS TREAT/LSD ALPHA=0.05;
MEANS TREAT/LSD ALPHA=0.01;
MEANS TREAT/DUNCAN ALPHA=0.05;
MEANS TREAT/DUNCAN ALPHA=0.01;
MEANS TREAT/SNK ALPHA=0.05;
MEANS TREAT/SNK ALPHA=0.05;
MEANS TREAT/TUKEY ALPHA=0.05;
MEANS TREAT/TUKEY ALPHA=0.01;
RUN;QUIT;

TS e 15 D) e 4 Bl duglie 04037 )3 SAS oy 5

Alpha 0.05
Error Degrees of Freedom 21
Error Mean SquareYo,1Y4:o

Critical Value of t 2.07961

Least Significant Difference 8.7762
Means with the same letter are not significantly different.

DUNCAN Grouping Mean N TREAT

A 26.500 4 A
A

B A 18.250 4 F

B

B 16.750 4 E

B

B 15.500 4 C

B

B (o] 14.250 4 G

B C

B Cc 9.500 4 B
(of
c 5.750 4 D
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(Contrasts) JUeF o 4 b wwolrio Oluylio

Lo sles o atlsims Lo 5 55 Lajles 5 0350 LSSy (218 b I3 (gl pr ilioly 5 €56 3 ST 55
o) 03 Al 0 b b oSO SlgssT ray 4 dsame Slalia 51 515 Slaglie opl eubly 42dls g ladu o
Sn 5l ol 23 305 ESKE Jin (Sl lin (5151 4 1y U jlasd Sl o £ gazne 5 (63157 Sl s Ol n B0
slos 63057 a3 3wl 4y Y gann bl ocaT Sz 4 (slgimly b aslog oy b )b slgas S aglin o
13 bt ey T 4 5 QB! s g 015 0
a3 plasit 1) 25 05037 el o Slesi O L (B3lai YalS” b &K 55 087 (55
Hoopy+py =y +
oS 09037 5 o e Suly
T Hs
2

K
H 1
:545@9‘%%‘H0:H1+H3:“4+H5 oS
Yio T V30 = Vao —Vso =0
5 5
w5 0T Ho 1 C =00 s s ZI:CFO L,.ztf‘me=ZlCiy,~o Sl
— 5
03557 o 4 3 b 51 05037 ol 35 0 i€ CONtrast awlie ¢ € = > CLy,y s oS5 w
i=1

65T a3 dg.i «hyls SSC « a::;@ fl’u‘ S5C = (Z‘l CiYio) e contrast Oolay ,e i

nza C‘.2
(Z nyz'o)z
A dalgt go0 o T Do g daly il dolaal o b el LS o0
Z n,C,’

& 4s ZCd =0 obea b o, 55 ST bl o anmlin Slollo s age S (S alate Sl

i=1

.sﬁm};.mm{d,} {'}u‘ﬂbcontrastw\u‘jb o\.i.,i.uband =0 Ustazel b
i=1
d, C, .L.abu.nj);a)_,..aa.ubmwlu&(.JL;..J\"L@:LA.’WKCJL&J:M
1 -2 0
2 1 -1

3 1 1
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dglia |y pgus 3 p 93 slas di:o,—1,1,.ufd.wu,cy,w,ug@épu,d,bug C=-211 ;54

183 ol Sl P (gl Sl Sl i ¥ s gl i UT 7S 0 0L €,

b ol e Yoyl ¥ar)s ul
-3 0 -1
-1 -1 +3
+1 -1 -3
3 +1 1

M ) O g 4l o opl sled O 6l

b ol s Y amys sl b Farpsoule  Famyscul,s
2 2 -1 +1
-1 -1 +2 4
0 2 0 +6
1 -1 2 4
2 2 1 +1

3 5 gn 03Ul 5 05 43 CONETASE 2w 5l dolate O 53T plonil 51
Contrast “Lable(v.ul ¢ R

Hy + By, + By

5 Soyge 4 Contrast,gus eas plol Iy B, i, = 09057 el gu ST e
. e A Bl (":A(' 0o - M3 Bl r:“}""

3
S sl
1 1 1
o€ -= —— 1 -—-—
A T 3
Contrast “y - M. *M.+M,»yp 1 11,
3 3 3 3
:ﬁw@&wxjaqubkm6h6|ng-oijL5|ﬁL§‘,§db).>
Contrast “1I Linear“ I -2 -1 0 1 2; Dgws b s gldler Lo (ol
Contrast “1 Quadratic” 1 2 -1 -2 -1 2; tosws LY dr s ldhas L (6l

25SE 93 K 53 15 20 s ST o b e s ST eslizal  grs ol 5101 or 55 JiasSTh slaz b sl
‘.:;foyﬂmsbswsgtkmqk,uia# t?.gt,;.(mwfc,»_a)cb.u,;,aruffB,A

IBb g0 25 g 4 OT ul o &7 Sl 93 43 5 o
ol Vel
0 2
-1 1
1 1
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L dal g 4 15 e 4 4l olKT ol 03,87 5 )y i1 Laesls 087 4558
PROC GLM;
MODEL Y=A B A*B;
CONTRAST “ A LINEAR” A 0 -11;
CONTRAST “A QUADRATIC” A -2 1 1;
CONTRAST “B LINEAR” B 0 -11;
CONTRAST “B QUADRATIC”B -2 1 1;

(st S 23 oges B S10s Y s s A J10s g Jes 0505T 6l

CONTRAST “ A LINEAR , B QUADRATIC ”
A0 -11 ,B 21 1

3}3@ &.)lm" SSABL*Q )}:m.b Uf-‘ L

CONTRAST “ A QUADRATIC , B QUADRATIC ”
A2 11 ,B 211

.U‘S‘Sﬁﬂ_’)b") SSABQ*Q&S,};)_}:"""’L,}

(Orthogonal) sl Sluslie 6 5 ) Jle AF
g 8 8ol Oljn 2ala3T &K 5 3l S U 53 39 g0 LS depys 4 o guan U o 5oz

W88 )5 gy 350 1SS0 3 (dapys ¥ 5 YO Y 1B) OLS s s
*\Title "Orthogonal Polynomial;

Data;

Input I$ Y;

CARDS;

15 7

35 11

PROC GLM;
CLASS I;
MODEL Y=I;
Contrast "I Linear" I -2 -1 01 2;
Contrast "I Quadratic" I 2 -1 -2 -1 2;
Contrast "I Qubic" I -1 20 -2 1;
Contrast "I Quartic" I 1 -46 -41;

RUN;QUIT;

The GLM Procedure
Class Level Information

Class Levels Values
I 5 15 20 25 30 35
Number of observations 25

The GLM Procedure
Dependent Variable: Y

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 4 475.7600000 118.9400000 14.76 <.0001
Error 20 161.2000000 8.0600000
Corrected Total 24 636.9600000

R-Square Coeff Var Root MSE Y Mean

0.746923 18.87642 2.839014 15.04000
Source DF Type I SS Mean Square F Value Pr > F

I 4 475.7600000 118.9400000 14.76 <.0001
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Source DF Type III SS Mean Square F Value Pr > F

I 4 475.7600000 118.9400000 14.76 <.0001
Contrast DF Contrast SS Mean Square F Value Pr > F
I Linear 1 33.6200000 33.6200000 4.17 0.0545
I Quadratic 1 343.2142857 343.2142857 42 .58 <.0001
I Qubic 1 64.9800000 64.9800000 8.06 0.0101
I Quartic 1 33.9457143 33.9457143 4.21 0.0535

) 03 il o adeie O 33T 42e puoeen 5 b SS slie 358 o i 5T oy 5 43 45 4, Kles

.bﬂ@b}&bx? @ijbbﬁ‘s‘eﬁ-‘u\.p)ba Obx)‘b@”ch&)b&i\ﬁj"

:(Orthogonal) wlee Sl lis gl Yl N F
I o 330 srdimn sy IE (olag 281 535,88 s e i olai S b 25T &S s
Z@‘o:ﬁﬂjcﬁq)kg\’LgbbuiibjTa‘.sLm‘de
e SAS WV 8 4 1C Gl 135 FF (A 5 S 0B (388 58 e pis A
Folg 15588 0 SAS Y 855 4B ol 55558 0 A5V (6,8 ,5 4D a3 58
Slasi 5SS st le 533,88 0 S VWD (6,855 0G5 Lle 3355 p SAS IV (6,855«
Gk 1y 5 03T .l e caw laode 53 ST oy (5,805l 3500 o 503 B Ll
e plowl dalaze ol lie

€405 30 olew L2 33,88 0als LT

?ﬁQ,:Q@\ﬁ)L@{)::;;o:b Y
Ol x> Soglize 36 3l 5 5 Jamgin jy3lin b (LSS )3 p S ASYYP) 2085 85 e LT
S 1> Coglis oo L35 g dawgze uolie 535 88 (6,8 ,8 4 LT
€35ls 325 plize 31 OT 6,855 4 Ol 5 (235 88 Joab 00 LT
£2)05 355 Jlize | (2358 8 Juas 558 8 O e o 0 Ol jon s LT

A e ) A 4 O DY G 4 ey (6 dalaie e el

“ o v =

*\Title "Orthogonal Polynomial;
Data;

Input REP TRTS Y;

CARDS;

PROC GLM;
CLASS TRT;
MODEL Y=TRT;

* TRT- ORDER ABCDEF;

RUN;QUIT;

Contrast "QUESTION 1" TRT +6 -1 -1 -1 -1 -1 -1;
Contrast "QUESTION 2" TRT 0 -1 -1 -1 +1 +1 +1;
Contrast "QUESTION 3" TRT 0 -2 +1 +1 -2 +1 +1;
Contrast "QUESTION 4" TRT 0 0 -1 +1 0 -1 +1;
Contrast "QUESTION 5" TRT 0 +2 -1 -1 -2 +1 +1;
Contrast "QUESTION 6" TRT 0 O +1 -1 0 -1 +1;
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The GLM Procedure
Dependent Variable: Y

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 6 1048.714286 174.785714 4.91 0.0028
Error 21 748.000000 35.619048
Corrected Total 27 1796.714286

R-Square Coeff Var Root MSE Y Mean

0.583685 39.22741 5.968170 15.21429
Source DF Type I SS Mean Square F Value Pr > F
TRT 6 1048.714286 174.785714 4.91 0.0028
Source DF Type III SS Mean Square F Value Pr > F
TRT 6 1048.714286 174.785714 4.91 0.0028
Contrast DF Contrast SS Mean Square F Value Pr > F
QUESTION 1 1 594.3809524 594.3809524 16.69 0.0005
QUESTION 2 1 228.1666667 228.1666667 6.41 0.0194
QUESTION 3 1 0.5208333 0.5208333 0.01 0.9049
QUESTION 4 1 189.0625000 189.0625000 5.31 0.0315
QUESTION 5 1 3.5208333 3.5208333 0.10 0.7563
QUESTION 6 1 33.0625000 33.0625000 0.93 0.3463

DU Y Jlgen gy e sl o aimta 5T 0 gt (5T (s 5 53 8 61 SV gy i o 57 il
aﬁ;;&fﬁaws.m@ow VJ\pup,.p'-,:lU:,l:J;\:Lg,l,,ﬁumtf,uf;o:b&.u:@

il o lo gae g ke galy Gyl F Y ¢) QY[;..»Ja.E.Sé[,).s.:)lxajwﬁjb:gj}bﬂﬁ:wle

alazals 3skas lS” # b D

DATA;
INPUT REP TREATS Y1;
CARDS;

PROC GLM;

CLASS TREAT;

MODEL Y1=TREAT;

MEANS TREAT/DUNCAN ALPHA=0.01;
RUN;QUIT;

alal JalS glaes ol CJ.E NF

data a;
input block treat$ yl-y2;
cards;
proc anova;
classes block treat;
model yl-y2=block treat;
means treat/duncan;
run;quit;

(Jslazel  oslas JolS™ (slaesS™ b, T ) @y S 5l glaasls by Balas JolS” slaes 4 AV

data a;
input block treat$ yl-y2;
cards;

’

proc anova;
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classes block treat;
model yl-y2=block treat;
means treat/duncan;

run;quit;
data;
input row col treat$ yl;

CARDS;

PROC ANOVA;

CLASSES ROW COL TREAT;

MODEL Y1=ROW COL TREAT;

MEAN TREAT/DUNCAN ALPHA=0.01;

RUN;QUIT;
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 15 301782.3333 20118.8222 18.78 <.0001
Error 20 21424 .8889 1071.2444
Corrected Total 35 323207.2222
R-Square Coeff Var Root MSE yl Mean
0.933712 7.150597 32.72987 457.7222
Source DF Anova SS Mean Square F Value Pr > F
row 5 60482.2222 12096.4444 11.29 <.0001
col 5 38918.2222 7783.6444 7.27 0.0005
treat 5 202381.8889 40476.3778 37.78 <.0001

Duncan's Multiple Range Test for yl

Alpha 0.01

Error Degrees of Freedom 20

Error Mean Square 1071.244
Number of Means 2 3 4 5 6
Critical Range 53.76 56.08 57.61 58.73 59.58

Means with the same letter are not significantly different.

Duncan Grouping Mean N treat
a 571.67 6 F
a
B A 520.17 6 E
B
B c 477.83 6 C
c
D c 426.50 6 B
D
D 405.17 6 D
E 345.00 6 A
@by Sl gbaosls b Y 3a CJb A4
data;
input row col treat$ yl;
CARDS;
PROC GLM;

CLASSES ROW COL TREAT;

MODEL Y1=ROW COL TREAT;

MEAN TREAT/DUNCAN ALPHA=0.01;
RUN;QUIT;
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Ola yo 51,850 (WY &0 sl T b
25 e ol olzsl 6313T amy3 B33t ol 05 Sasled b oY mr Sl b ins Tl (555Tb 4 5
O sb St ol Slan 1SS LI g0 WAY il ozl (a5T s Sl Y b oY s £ b &S
=
38
Jin S b S0 oY g b Y
sl 3 Lgi st cla o s 03k Lo s s 10 iz 6o 33Lai 55 (1513 Lo b 468331 3

Al 0 55 B e Juli
data;

input SQUAR row col treat$ yl;
CARDS;

PROC ANOVA;

CLASSES SQUAR ROW COL TREAT;

MODEL Y1=SQUAR ROW (SQUAR) COL (SQUAR) TREAT;
MEAN TREAT/DUNCAN ALPHA=0.01;

RUN;QUIT;

oddiidnr glam o b 5,8 55 e b Y
,p&uug,»w.xm@b‘}ge;“.&i‘}gx,a;ﬂ;ﬁ.&uuf,,cf.ufti,,ucjba,i;g,;

.aﬁwﬁucfJ.AL::ucjba‘)bs:JJxﬁ'ctAL:U.bﬂ@ﬁ&dﬂ))ﬁ)b%k)li‘,;‘,o};'”ﬁ);
data;

input row col treat$ yl;
CARDS;

PROC ANOVA;

CLASSES ROW COL TREAT;

MODEL Y1=ROW COL TREAT;

MEANS TREAT/DUNCAN ALPHA=0.01;
RUN;QUIT;

(YUDEN SQURE DESIGN)0:y sy b YY
AT s g O35 o b S8 B iy Sled 5 Ot 5 o 3T Y b K s SalKn
Sl 53 LT or Cns 4 039 i 0l o 15 02 &K L s 6K 05V e b &K 51 8T U Ol e
(b )03 200 b s 53 51 &S5 Jah e o 487 sl Bl B3luas &Sk b &K 059 o b S5 (NS
3500 pB
DATA;

INPUT I$ J$ TS Y
CARDS;

NNMNNRBRBR
WNNEM_MWNDR
vnonwonwy
w000t WwWoy
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o Ll
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’

PROC GLM;
CLASS I J T;
MODEL Y=I J T;

RUN;QUIT;
Dependent Variable: Y
Sum of

Source DF Squares Mean Square F Value Pr > F
Model 11 125.0000000 11.3636364 4.73 0.0181
Error 8 19.2000000 2.4000000
Corrected Total 19 144.2000000

R-Square Coeff Var Root MSE Y Mean

0.866852 24.59037 1.549193 6.300000
Source DF Type I SS Mean Square F Value Pr > F
I 4 9.7000000 2.4250000 1.01 0.4564
J 3 2.6000000 0.8666667 0.36 0.7829
T 4 112.7000000 28.1750000 11.74 0.0020
Source DF Type III SS Mean Square F Value Pr > F
I 4 5.7000000 1.4250000 0.59 0.6772
J 3 2.6000000 0.8666667 0.36 0.7829
T 4 112.7000000 28.1750000 11.74 0.0020

o.LalS.rﬁL.Jo.até.:MlType I SS J‘,Jq-Qbﬁf@wj‘w‘,qﬁLs‘ﬁu\il{‘i“ﬁ)‘u\s‘_}ita‘u;‘bﬁ
:.L31¢Ls» Jij c:,:rde QJ“J e;L&;~11?3{f>€a SS r‘JS"ﬂ Jﬂ% LLJ": 9 4ijq=§ Lstﬁ 45;31|:'l}n‘): gsbf
ol Jos 5 o 4 YU Jle 53 See ABL SST 4l ozl SS 6Lsl 4 3 8 53 1 SS ¢ gamms il

SSI + 8SJ + SST + SSE = SST
9.7+2.6+112.7+19.2=144.2 = SST (TYPE I SS)
5.74+2.6+112.7+19.2 =140.2 # SST (TYPE III SS)

Slovaliwnz sbag b
Glodalin x|y Wosls &oypaiT 3 35,5 (6,8 o3Il L & 5 S ghe ST o s Kaln
LB o bl Calin OLa3 T 53— Oy Sy 55—l 1l (S Sltaliin ks S 0
Llod plasit Olo 58S s Slalie ST 4l 93 3

isledalin A (slaesls b dslas folS™ slacS ol CJE Yy

data a;
input block treat$ OBS yl;
cards;

proc anova;

classes block treat OBS;
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model yl=block treat OBS BLOCK*TREAT OBS*TREAT;
TEST H=BLOCK TREAT E=BLOCK*TREAT;
means treat/duncan alpha=0.01 E=BLOCK*TREAT;
run;quit;
5 &5k by O3 Sl gre oy sm B Osa5T sl & Al o SAS I il jly 4525 )31 TEST
93 355 o3limul 2w ol 5 4SSy g )5 el led o3Lizul F S g e 0158 4 sleg X &Sk ks e 5l las
ol QS)";{‘%M’ ol.::.fa‘ ") r}w}s AAUJ.I Uf-‘ J.>) o-\SLs.:sLI e\.::.:a‘ )‘ ‘J::ﬁ CLA Uf-‘ Q}AJT Ls‘Jf F j.«f CJ,M
.l .Uh[}iﬁ W 43;55 &S A .LA‘}sl
ol 31, Ko 4wslie sl 5 dal -+ SAS | ESBLOCK*TREAT 4bex ;5 MEANS o, % ;s
(Sx sSd dowl>ee LS‘J{ é‘) )b) LS osliiwl (MSE) oLl Ql:uj» u:i‘\:" O‘}Lﬂ Q)Lm.‘.}xdf‘,lg C)t:u]a

:“Lzlfgsﬁ Jij O g *"'*‘U.ﬁ Lg{JeE;ZXE; LSarJ.F;

Dependent Variable: yl

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 19 5287.033333 278.264912 4.50 0.0094
Error 10 618.333333 61.833333
Corrected Total 29 5905.366667

R-Square Coeff Var Root MSE yl Mean

0.895293 15.97173 7.863417 49.23333
Source DF Anova SS Mean Square F Value Pr > F
block 2 206.466667 103.233333 1.67 0.2368
treat 4 4162.866667 1040.716667 16.83 0.0002
OBS 1 32.033333 32.033333 0.52 0.4882
block*treat 8 768.533333 96.066667 1.55 0.2525
treat*OBS 4 117.133333 29.283333 0.47 0.7545

Tests of Hypotheses Using the Anova MS for block*treat as an Error Term

Source DF Anova SS Mean Square F Value Pr > F
block 2 206.466667 103.233333 1.07 0.3860
treat 4 4162.866667 1040.716667 10.83 0.0026

Connd 33 45 ol (3,090 4an Jals uiliyly 4o e caliyy g5 5 0338 o0 abimde & 45, Klen
3 ol XSS codalin Gled S Jald 35,5 o i ST 4, Kks 5 Gl ok 4l MODEL
. (model yl=block treat OBS BLOCK*TREAT OBS*TREAT).Lil g jlesXedalice

F polie b ol i wlin o Jlize Sl 1 e 6l closlas 6l o 4 SAS (5 5 )3 Sl a5 6 &5
ot s Al or SAS wely Sl puast 1 g b g0 ) ol 48 55 plonil a :Sile dglin 5 Sl 0k 4l
o ey B plas Polize Sl 31 (g 5 SGle Sl i #5151 40 36 Olojen ) gb 4 sl

Slodalive L glaesls L dslas als” CJ.E Y¥

DATA;
INPUT treat$ rep obs Y1;
CARDS;

PROC ANOVA;

CLASSES treat rep obs;

MODEL Yl=treat rep(treat);

TEST H=treat E=rep (treat):;

MEANS treat/DUNCAN ALPHA=0.01 E=rep (treat);
RUN;QUIT;
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o:\.é:.«:“)la:: Q‘mﬁc;ﬂj‘ Lh)ta:}' O}A}T‘)JFJ,«;CJ&AJJGM‘}&GASAS j‘ u“";liJ‘-’ Qﬁ)J:TEST
Ll
LRSI 5909 B 3956 OlisloyT
24 WS s b B s o5 556 il T Y0

data a;
input REP N$ P$ K$ Y1-Y3;
cards;
1 N1 Pl K1l 7.9 93.75 740.625
4 N4 P2 K2 11.8 100 1180

proc anova;
classes N P K;
model yl-y24=N P K N*P N*K P*K N*P*K;
means N P K N*P N*K P*K N*P*K/duncan alpha=.01;
run;quit;

***Data: Mohiseni & Dashadi.DERAKHSHAN 8/5/1381;

data a;
input block N$ P$ K$ Y1-Y7;
cards;
1 NO PO K1l 6l 101 47 16 10 235 44
4 N2 P2 K2 110 19 95 4 10 238 248

proc anova;
classes block N P K;
model yl-y7=block N P K N*P N*K P*K N*P*K;
means N P K N*P N*K P*K N*P*K/duncan alpha=.01;
run;quit;
d:bcnugkjjﬁfﬁ‘:;b.YV
DATA;
INPUT I$ J$ Y;
CARDS;

1vo
1v -

3C4
PROC GLM;
CLASS I J;
MODEL Y=I J I*J;

LSMEANS I J I*J/STDRR;
RUN; QUIT;

LS o Ol [y o il - (sl ke (sla Sl I 5 5wl STDRR 5 ba -, Kile LSMEANS o i 8

13505 Jor Ol 5 o8 G b iz 4 o (o STL dalatels - b 65 4 by n (slresls (63l 315 53 e 5
o3 13— Sl .,,\_:‘.fub ©b 4 )
13 305 03zl () jeme Cuadle 1 oS 035 (gl 4 -

.:ﬁ;bbg{fbemrftgho:bAe.bﬁftgh@..s)o!juﬁ -
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Dependent Variable: Y

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 5 47.52549020 9.50509804 13.88 0.0002
Error 11 7.53333333 0.68484848
Corrected Total 16 55.05882353

R-Square Coeff Var Root MSE Y Mean

0.863177 12.23343 0.827556 6.764706
Source DF Type I SS Mean Square F Value Pr > F
I 2 45.80168067 22.90084034 33.44 <.0001
J 1 0.92878465 0.92878465 1.36 0.2688
I*J 2 0.79502488 0.39751244 0.58 0.5759
Source DF Type III SS Mean Square F Value Pr > F
I 2 35.88756219 17.94378109 26.20 <.0001
J 1 0.82816901 0.82816901 1.21 0.2950
I*J 2 0.79502488 0.39751244 0.58 0.5759

)}w:j“_}‘pb@\.‘:}.;ﬁ@oawA Type III Ssjaaﬁ}»@t}jh}ﬁ'}gﬁéiﬁ&iw;x
:M\{@ﬁ'jcﬁe\gLSMEANS I J I*J/STDRR

NESTED DESIGN
The GLM Procedure
Least Squares Means

Standard
I Y LSMEAN Error Pr > |t]|
1 8.58333333 0.37772578 <.0001
2 7.66666667 0.37772578 <.0001
3 5.05000000 0.34619140 <.0001
Standard
J Y LSMEAN Error Pr > |t|
o] 6.86666667 0.25680415 <.0001
v 7.33333333 0.33784821 <.0001
Standard
I J Y LSMEAN Error Pr > |t]|
1 C 8.66666667 0.47778952 <.0001
1 v 8.50000000 0.58517027 <.0001
2 C 7.33333333 0.47778952 <.0001
2 v 8.00000000 0.58517027 <.0001
3 C 4.60000000 0.37009417 <.0001
3 v 5.50000000 0.58517027 <.0001

L SS S

bt (Sl ¥ jsalie LT o7 ity ol g o B cnliinn 25T (slem b 55 5 o sST6 lislasT o
O S5 Y 0dd (5,80 slgbanly 9 X uslin 5w LT K5 Sl wdas o Ol X 5956 4 o L
U &GS Ol g5 o0 s sbite cpl (612 a3 g0 OUS 1) fadgo ol o SS &SS 6 L 3,18 35 (§,l3 sime
3 303 OS5 g3 a3 5 (o (sl 41y L) ST Sl o 6 gazee JUS 5,1 (slabenr i sl

5 b sl 4 JBSS 5 etz al b g ¢SS OT Sl o f games ol 515 487 (5,556 15
bl DL OT s Juol 0 i 55 &S 95 45
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3bai JolS (sl sk wl 2 b I o WY L ST mleST S s sl e Olakily ¢ tale3T &K s ike
(J2¢£$Lw *" 9 A\ 3 \')&_hibj 4L¢=G 4w u;L”b EB‘)JSS’G 9 (&E“ﬂ} 4*~) CﬂaMuY'LSLﬂ:‘Z& )J;S’G .c;u~|o.L§ W or

X\ n'as CJ.E.A 9 ob‘jé})u\ﬂobx
JiosS6 d:il.aﬂdii;: £3° ar)> 9 b sl 4SS m-*’\

DATA;
INPUT A B REP Y1;
CARDS;

PROC GLM;

CLASSES REP A B;
MODEL Y1=REP A B A*B;
CONTRAST "LINEAR" B -1 0 +1;
CONTRAST "QUADRATIC" B +1 -2 +1;
RUN;QUIT;

by ol 53 Sl odd 0303 QLS B 556 SS ¢SS 5 uibiyly 42 5l SAS Gla) s G asl, 3
sl 0l 03Lizul B g5 SS ¢SS5 5 il olg 4 520 (61 GIM g 31 35 8 oo odalivn aSSlioan

093 s5ied Lol s plonil |y ot 2 4B , 556 SS ¢SS 45" dal g2 o SAS I J5l CONTRAST o, §
b o ps3 )3 e 4B S5 SS ¢SS& o 4o CONTRAST

Dependent Variable: Y1

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 11 2203.527778 200.320707 11.34 <.0001
Error 24 424.111111 17.671296
Corrected Total 35 2627.638889

R-Square Coeff Var Root MSE Y1l Mean

0.838596 7.272180 4.203724 57.80556
Source DF Type III SS Mean Square F Value Pr > F
REP 3 255.638889 85.212963 4.82 0.0091
A 2 1027.388889 513.694444 29.07 <.0001
B 2 155.055556 77.527778 4.39 0.0238
A*B 4 765.444444 191.361111 10.83 <.0001
Contrast DF Contrast SS Mean Square F Value Pr > F
LINEAR 1 155.0416667 155.0416667 8.77 0.0068
QUADRATIC 1 0.0138889 0.0138889 0.00 0.9779

3 teloe 35 laatyly 5SS ja sl ) dgle Oledily 5 Ly bl O g 85 Ol or mmad B Ssle5T )3

A, yShpghau Jols 3B g8 o aw (51 » SS &S5 YA
DATA;

INPUT A B BLOCK Y1;
CARDS;

PROC GLM;

CLASSES BLOCK B;
MODEL Y1=BLOCK B;
CONTRAST "LINEARB" B -1 0 +1;
CONTRAST "QUADRATICB" B +1 -2 +1;
RUN;QUIT;

:bjfJA[}S-JL}CD)J494381\S g§7}f$
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Dependent Variable: Y1 (Jgl 432314 sl =)
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 519.5000000 103.9000000 32.53 0.0003
Error 6 19.1666667 3.1944444
Corrected Total 11 538.6666667
R-Square Coeff Var Root MSE Y1l Mean
0.964418 3.481755 1.787301 51.33333
Source DF Type III SS Mean Square F Value Pr > F
BLOCK 3 381.3333333 127.1111111 39.79 0.0002
B 2 138.1666667 69.0833333 21.63 0.0018
Contrast DF Contrast SS Mean Square F Value Pr > F
LINEARB 1 136.1250000 136.1250000 42.61 0.0006
QUADRATICB 1 2.0416667 2.0416667 0.64 0.4545
Dependent Variable: Y1 (pgd 43yl g sl =)
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 248.1666667 49.6333333 35.04 0.0002
Error 6 8.5000000 1.4166667
Corrected Total 11 256.6666667
R-Square Coeff Var Root MSE Y1l Mean
0.966883 2.063997 1.190238 57.66667
Source DF Type III SS Mean Square F Value Pr > F
BLOCK 3 44.0000000 14.6666667 10.35 0.0087
B 2 204.1666667 102.0833333 72.06 <.0001
Contrast DF Contrast SS Mean Square F Value Pr > F
LINEARB 1 200.0000000 200.0000000 141.18 <.0001
QUADRATICB 1 4.1666667 4.1666667 2.94 0.1372
Dependent Variable: Yl(pgw 430yl 9 &/l 39)
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 711.0833333 142.2166667 9.09 0.0091
Error 6 93.8333333 15.6388889
Corrected Total 11 804.9166667
R-Square Coeff Var Root MSE Y1l Mean
0.883425 6.139100 3.954604 64.41667
Source DF Type III SS Mean Square F Value Pr > F
BLOCK 3 132.9166667 44 .3055556 2.83 0.1285
B 2 578.1666667 289.0833333 18.48 0.0027
Contrast DF Contrast SS Mean Square F Value Pr > F
LINEARB 1 578.0000000 578.0000000 36.96 0.0009
QUADRATICB 1 0.1666667 0.1666667 0.01 0.9211

$35 JolS Gl sl b S Sy 4 laely m B e S a8 e i 5 6, Kles
Wl 0 lol a1y 31 p1US 58 J1s 53 B - o duslin 3 Llokdh 4 25
bai JolS (LS b eSS B 53 1y L 03l (A s 1SS a (613 4 dal i 0 SAS GIBY oyl 5
3 el |5 (LSS EKSE) L s 9 LS 4 325
§ 5y kiph ahysde Ll 55 A 56 o o o 3505 $83 WU BY o)1 Sl eslizal 18a 3 Syl
i olulis B SAS ol ,

LRSI 39506 OlisboyT
ol Al o Rl s e 4 Waple 2lad OT = glaus sl 5 58576 olad (51530 L ¢ oy 5576 SlaglesT 5o
olzdl g das o Cawd 1 1) 355 51915 S g a5 5 4l 2l dolesT (sladsmty sl oS ol K s
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3 oM S S ST p S ol 4 b e S S WSk i g0 4 Sk sy ol o
3G 5 JolS Llast| ol 55 93y st dms n (slom 35 55 1 W sleg

e JIL 51 Ks Ole il e OLSS byl ST den 53 ST 4k 55 w53 bajles piF oS b o
ABC phu 4w 20 g8l (aliT &5 5o 43S (555 ol OLSS W)l S5 dan sl il o s o7
Ll ke T YA ol a0l 1 )3 o = b g5l Jelond 5 4 5o (VYWY ok g 0315 g) sl asdly Lol

I b3t (6 Ko Ol 31 GKs sl SS ps 5 asl bkl 1 e byl S 51 pdm s adl LYl s
R

JolS B3y oy 586 lagla3T ¥

MW CJ..'J' A;“L.u‘ o.LAT VY ‘S:Uelw ut’ff‘* W}b &S ITVY ru\.zﬁ} ob‘jc.‘} b.]oyf Lgl.&ob‘b

b o
b abc c a Aals bc ac ac ) SS
3 9 6 5 2 2 6 8
sl ab ac be a c b abc p23 ) kY
2 8 5 6 6 7 3 10
ac dals be ab a b c abc pom A SS
6 3 7 5 4 10
abc b a c be ac dals ab el SIS
11 4 8 5 5 7 2 8
DATA;

INPUT BLOCK A$ BS$ C$ Y1;

~.

Al B2 Cl
A2 B2 c2
Al Bl c2
A2 Bl Cl
Al Bl Cl
Al B2 c2
A2 Bl c2
A2 B2 Cl
Al Bl Cl
A2 B2 Cl
A2 Bl c2
Al B2 c2
A2 Bl Cl
Al Bl c2
Al B2 Cl
A2 B2 c2
A2 Bl c2
Al Bl Cl
Al B2 c2
A2 B2 Cl
A2 Bl Cl
Al B2 Cl
Al Bl c2
A2 B2 c2
A2 B2 c2
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7 a1 B2 c1 4
7 A2 Bl c1 8
7 a1 Bl c2 5
8 a1 B2 c2 5
8 a2 Bl c2 7
8 a1 Bl c1 2
8 a2 B2 c1 8
PROC GLM;

CLASSES BLOCK A B C;

MODEL Y1=BLOCK A B C A*B A*C B*C;

RUN; QUIT;

Oﬂ‘é}éMUﬁ)b42-"5J{G4‘.’1;.C,wo‘04..5OJW‘GLMQ}JJ‘EMUJ&&‘))‘)b;@ 42:-»4{)‘,5“

AL oS L3l 3 Kos Syl 4 ol 0kl 48 A¥B*C iliza Ol fIMODEL ol 8 o s &8 ol

il odal 45 55 SAS @,Js-.:}dtg)b:‘,s-c;_»\dgb)ﬂ:ﬁ!«ftg;\(ls&“&‘,}j

Dependent Variable: Y1

Source

Model

Error

Corrected Total
R-Square
0.894835

Source

BLOCK

A

B

C

A*B

A*C

B*C

Sum of
DF Squares Mean Square F
13 179.7500000 13.8269231
18 21.1250000 1.1736111
31 200.8750000
Coeff Var Root MSE Y1l Mean
18.63799 1.083333 5.812500
DF Type I SS Mean Square F
7 18.3750000 2.6250000
1 112.5000000 112.5000000
1 18.0000000 18.0000000
1 12.5000000 12.5000000
1 15.1250000 15.1250000
1 3.1250000 3.1250000
1 0.1250000 0.1250000

Value
11.78

Value
2.24
95.86
15.34
10.65
12.89
2.66
0.11

Pr > F

<.

0001

.0800
.0001
.0010
.0043
.0021
.1201
.7479

a8 LY 5 556 Slagle3T X

e.LAT J:’.) CJ..'J' @ \YVYY ‘juﬂ ut’f Vi doeip L ny -\.&L@ A 'l ru\}.ﬁ 9 eb‘juj‘, @ Jo‘,;f Ji) Lgl.&ob‘b

-

]

P PK NK N dald K NP NPK AARKY
66 69 64 69 67 71 61 71 NP
NP P NK K NPK N PK aals 033 485
72 82 73 81 77 79 86 69 PK

N PK NP K P NPK NK sals pe NS5
77 90 71 86 96 95 81 79 NK

N P K NPK dals NP PK NK ol S
67 75 64 82 64 62 70 65 NPK

DATA;

INPUT BLOCK N$ P$ K$ Y1;

~.

N1 P2 K1l 66
N1 P2 K2 69
N2 Pl K2 64
N2 Pl K1l 69
N1 Pl K1l 67
N1 Pl K2 71
N2 P2 K1l 61
N2 P2 K2 71
N2 P2 K1l 72
N1 P2 K1l 82
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n
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N2 Pl K2 73
N1 Pl K2 81
N2 P2 K2 77
N2 Pl K1l 79
N1 P2 K2 86
N1 Pl K1l 69
N2 Pl K1l 77
N1 P2 K2 90
N2 P2 K1l 71
N1 Pl K2 86
N1 P2 K1l 96
N2 P2 K2 95
N2 Pl K2 81
N1 Pl K1l 79
N2 Pl Kl 67
N1 P2 K1l 75
N1 Pl K2 64
N2 P2 K2 82
N1 Pl K1l 64
N2 P2 Kl 62
N1 P2 K2 70
N2 Pl K2 65

s OO NNdIJdJoooaonUoooesbd_AAWW

’

PROC GLM;

CLASSES BLOCK N P K;

MODEL Y1=BLOCK N P K N*P N*K P*K N*P*K;
RUN;QUIT;

Lsﬁl.o.‘;).) o‘,g-atf(;.w\ u‘.‘ JAL(LN}‘ C}LQTQ‘,W Lol .l ol ealiiw! GLM Q})J‘Jﬁc_,b Qf-‘J‘)
p;cm.s,;wﬁu{.mwﬂﬁ&u&w,uuc,|;|@w|;u¢¢_,|4zstgb>\:>~|upu;|¢§iu,\ﬁ
33,8 (o0 575 (L) obiledly (slizal 4 I 31 ol oles pUMODEL o,/ 5 (g gl )3 sl

Dependent Variable: Y1

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 14 2415.937500 172.566964 9.12 <.0001
Error 17 321.781250 18.928309
Corrected Total 31 2737.718750

R-Square Coeff Var Root MSE Y1l Mean

0.882464 5.847180 4.350668 74.40625
Source DF Type I SS Mean Square F Value Pr > F
BLOCK 7 1726.468750 246.638393 13.03 <.0001
N 1 75.031250 75.031250 3.96 0.0628
P 1 148.781250 148.781250 7.86 0.0122
K 1 148.781250 148.781250 7.86 0.0122
N*P 1 63.375000 63.375000 3.35 0.0849
N*K 1 0.666667 0.666667 0.04 0.8534
P*K 1 60.166667 60.166667 3.18 0.0925
N*P*K 1 192.666667 192.666667 10.18 0.0054

(NESTED) Jolwio sle> 30
Tl 6K st T Zos Jles Calten gl 513 3 5las &K e oy sS6 T & s S
»B Jole gk 130 0SS Col (Saa B Jals Jshs 53 B Jols s by & 4T 0 5. o lukze
2ols dslaie J e b oSG bl Sl OLSS A Juls 51
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3lad 5 ubb O3 (glyls NESTED DESIGN) sl o b oS XY
S basle ol 51K o b L, 8 S5 JtuleiT sy 6l 6K s bl Sler Canl 5 e
A.Sw)lfhwﬁb 6‘9)5@\;)\5&‘ 4>-‘,3') 2D g o uta.‘.’a‘ C‘A{JAJ‘ ol &DM‘QJ}M@

Title "NESTED DESIGN";
DATA;
INPUT A$ BS Y;
CARDS;
79
62
94
74
46
57
92
99
85
79
76
68
36
53
40
56
62
47

CWWINNRPRWWNNRRWWNNDR R
BBABBBBNNNNNNRRERRRRR

PROC ANOVA;
CLASSES A B;
MODEL Y=A B(A);

TEST H=A E=B(A) ;

RUN;QUIT;

(M‘,tn:.a

B(R) LA Jsls ;5B sl 1 35 g0 0dy> &Sy ghailen .ol (lal> a9 Joltin o b &S5 G b
o3 (e 03a5T (gl I iz (3305 1L 0188 5 a1 L lagable 45 bl a5 il pamn o OLES
(VAMAY)MSB (B) I A3 85 )y F 0057 sl 5(4F/+44) MSE I 5IF L8 55 (Bla pudle S 05y

Dependent Variable: Y

Source
Model
Error
Corrected Total

R-Square
0.858717

Source
A
B(A)

el o.J.AT 23 b:-‘ Y TEST D4 )‘ oalau! \J s U’.’.‘ ] 0 ls 0alanal

Sum of
DF Squares Mean Square F Value Pr > F
8 5254 .444444 656.805556 6.84 0.0046
9 864.500000 96.055556
17 6118.944444
Coeff Var Root MSE Y Mean
14.64019 9.800794 66.94444
DF Anova SS Mean Square F Value Pr > F
2 525.444444 262.722222 2.74 0.1180
6 4729.000000 788.166667 8.21 0.0031

Tests of Hypotheses Using the Anova MS for B(A) as an Error Term

Source

A

DF Anova SS Mean Square F Value Pr > F
2 525.4444444 262.7222222 0.33 0.7290
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SPLIT PLOT edl s gl S 7 b XY

data;
input a$ b$ block yl;
cards;

proc anova;

classes block a b;

model yl=block a block*a b a*b;

test h=a e=block*a;

means a/duncan alpha=0.01 e=block*a;
means b/duncan alpha=0.01;

means a*b;

run;quit;

s Wesls (suuaib (sla yice CLASSES o)l 5 (sl 55 2555 eslizul ANOVA w5l b (5l 5o
sl 53 & Sl b uilislg 4525 Jts Jala MODEL o)l 8 g o (b B 556 5 A 5S6 ceS 4l
3 8 on 575 (oLztNobilasdly izl 4 o b Sl o wlia OT

&S ol Jlize 31 5n) BLOCK*A ,uis aie 51 e B ki pin F 04057 (62 45 sl g5 o SAS SITEST o8
(test h=a e=block*a;)ble eslitwl F' ,uS o Sus Ol gie 4 (A, 256 o

$eSile & ual s o SAS | MEAN Jyf o)l .ol o oslizul MEANS o)1 ;8 51 5l aw sl ol o
oS rom aalsl 53 Ll kS 0 4a5T o y5 ) Jlazl o 55 (Sils 0 93T 5 e3lizal L 15 A 56 Caltsee - gha
olzdl Olgie 4 A X ¢S o fliie O35 e Kle duslio 5 SX 5 SA deloue (gl 457 Sl o 05ls Ol
03057 5 eslizal L 1) B s (sla 5Kl 45 dal - SAS i 63> MEAN o,/ 8 (e=block*a) LS e:lizu|
055 03lizl ESEFFECT (5l aalS” 51 o138 ol 53 S aglin [KouSy b oy ¥ Jlaznl e 3 oSSl
MEAN o,/ 5 .02 dal s oslizel (B olzdl) sbiledl Slag o 5 Kbe 1 SX 5 S aclowe (g1 ol sl
G 4l (512 SAS (s 5 55 il 42 sl 380 A¥B Jlize Ol 3 (sl Sile Qly Sy g g

WAL e ) S s

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 20 313.2216667 15.6610833 35.52 <.0001
Error 27 11.9050000 0.4409259
Corrected Total 47 325.1266667
R-Square Coeff Var Root MSE yl Mean
0.963384 1.801146 0.664023 36.86667
Source DF Anova SS Mean Square F Value Pr > F
block 3 2.3883333 0.7961111 1.81 0.1700
a 2 20.6216667 10.3108333 23.38 <.0001
block*a 6 1.5916667 0.2652778 0.60 0.7265
b 3 45.5450000 15.1816667 34.43 <.0001
a*b 6 243.0750000 40.5125000 91.88 <.0001
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Tests of Hypotheses Using the Anova MS for block*a as an Error Term

Source DF

a 2

Anova SS

20.62166667

Mean Square

10.31083333

F Value

38.87

Pr > F

0.0004

(0.2652778 )A olil C)l:uj» wﬁal:» e.:.:; ® ab>S &La’m.k 6}9 u‘“\‘.J‘) 4 e Jad>= >

O & das b O g dsn ol il (0. 4409259) (iladl) B olztl 4 bgyjo e 51 eS8

g 31 &Sy x B HS6 blise 1l cplply 05 5025 &STsh 9B HS6 w logne Jilize 513 g
|, BLOCK*B) blize I ool o bl « MODEL 6,15 (slgsl s shiie il (sl 2358 o abledly Solay

proc anova;
classes block a b;

model yl=block a block*a b a*b block*b;

test h=a e=block*a;

means a/duncan alpha=0.01 e=block*a;

means b/duncan alpha=0.01;
means a*b;
run;quit;

Dependent Variable: yl

Source DF
Model 29
Error 18
Corrected Total 47
R-Square
0.986164
Source DF
block 3
a 2
block*a 6
b 3
a*b 6
block*b 9

Coeff Var
1.355988

Tests of Hypotheses Using the Anova MS for block*a

Source DF

a 2

Sum of
Squares Mean Square F Value
320.6283333 11.0561494 44 .24
4.4983333 0.2499074
325.1266667
Root MSE yl Mean
0.499907 36.86667
Anova SS Mean Square F Value
2.3883333 0.7961111 3.19
20.6216667 10.3108333 41.26
1.5916667 0.2652778 1.06
45.5450000 15.1816667 60.75
243.0750000 40.5125000 162.11
7.4066667 0.8229630 3.29
as an Error Term
Anova SS Mean Square F Value
20.62166667 10.31083333 38.87

Pr > F
<.0001

Pr > F

.0489
.0001
.4206
.0001
.0001
.0150

OAAOAO

Pr > F

0.0004

.ﬁg(.t,,u'n,%,;ﬁ.\,y,u,géu|

.C...w‘)bu:a.e.l.p):bch.u):,:)b:ﬁ,Bxdf‘,lg‘_}gli:.a;h::;@dé’)\.aogt’,-

ool &S o 51 Calisue (slgile 53 ol ko &5 (555 2 otaliin &K 51ty o7 358 0 S SLiLeST 4

data;

input b a$ block yl;
cards;

proc anova;

classes block a b;

Ol y3 ol 3 5 glas S CJb ¥

3
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model yl=block a block*a b a*b block*b;
test h=a e=block*a;

means a/duncan alpha=0.01 e=block*a;
means b/duncan alpha=0.01;

means a*b;

run;quit;
Sum of

Source DF Squares Mean Square F Value Pr > F
Model 22 482.5000000 21.9318182 30.96 <.0001
Error 9 6.3750000 0.7083333
Corrected Total 31 488.8750000

R-Square Coeff Var Root MSE yl Mean

0.986960 3.880694 0.841625 21.68750
Source DF Anova SS Mean Square F Value Pr > F
block 3 28.3750000 9.4583333 13.35 0.0012
a 3 185.1250000 61.7083333 87.12 <.0001
block*a 9 21.3750000 2.3750000 3.35 0.0430
b 1 15.1250000 15.1250000 21.35 0.0013
a*b 3 205.1250000 68.3750000 96.53 <.0001
block*b 3 27.3750000 9.1250000 12.88 0.0013

Tests of Hypotheses Using the Anova MS for block*a as an Error Term

Source DF Anova SS Mean Square F Value Pr > F
a 3 185.1250000 61.7083333 25.98 <.0001

A S6 o gh gl 0lj 3 0ds 3 5 g S 7 b &S 3 48 T 4 5 XD
450 &S e lenr b 3T 6 51 (5,8 4 gmd g (81 M b (s ) a6l et gy 4S5 g 5
Sleslizul b 5958 gla 030y Glaa L Ol 55 o (A (al:u| B3l JulS (sleS sl CJJ; A [F R & bl

a5 il ) b Jdows 5 425 0| BY oS
data;
input b a$ block yl;
cards;

proc sort;by b;

proc anova;

classes block a;

model yl=block a;

means a/duncan alpha=0.01;

by b;
run;quit;
_____________________________________________ b=1 ——— e e =
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 6 24.50000000 4.08333333 5.07 0.0154
Error 9 7.25000000 0.80555556
Corrected Total 15 31.75000000
R-Square Coeff Var Root MSE yl Mean
0.771654 4.011296 0.897527 22.37500
Source DF Anova SS Mean Square F Value Pr > F
block 3 23.25000000 7.75000000 9.62 0.0036
a 3 1.25000000 0.41666667 0.52 0.6808
Alpha 0.01
Error Degrees of Freedom 9
Error Mean Square 0.805556
Number of Means 2 3 4
Critical Range 2.062 2.148 2.201
Duncan Grouping Mean N a
A 22.7500 4 a2

A
A 22.5000 4 al
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A
A 22.2500 4 a4
A
A 22.0000 4 a3
_____________________________________________ D=2 —— e
Class Levels Values
block 4 1234
a 4 al a2 a3 a4
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 6 421.5000000 70.2500000 30.84 <.0001
Error 9 20.5000000 2.2777778
Corrected Total 15 442.0000000
R-Square Coeff Var Root MSE yl Mean
0.953620 7.186814 1.509231 21.00000
Source DF Anova SS Mean Square F Value Pr > F
block 3 32.5000000 10.8333333 4.76 0.0297
a 3 389.0000000 129.6666667 56.93 <.0001
Alpha 0.01
Error Degrees of Freedom 9
Error Mean Square 2.277778
Number of Means 2 3 4
Critical Range 3.468 3.612 3.702
Duncan Grouping Mean N a
A 25.250 4 a4
A
A 24.250 4 a3
A
A 21.750 4 a2
B 12.750 4 al
- —_ - F . -
(Spllt Spllt Plot) . S _)L 93 le.hu; CJL N4
data;
input a b c block yl;
cards;

proc anova;

classes block a b c;

model yl= block a block*a b a*b block*b(a) c a*c b*c a*b*c;
test h=a e=block*a;

test h=b e=block*b(a);

means a/duncan alpha=0.01 e=block*a;

means b/duncan alpha=0.01 e=block*b(a) ;

means c/duncan alpha=0.01;

run;quit;

wubbuf(JUU|JC:}1)cEiLsuvjﬁruc:ﬂzws¢§J3430‘3h)cawjjé4ﬁujijb

Dependent Variable: yl

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 23 347.3125000 15.1005435 58.77 <.0001
Error 24 6.1666667 0.2569444
Corrected Total 47 353.4791667

R-Square Coeff Var Root MSE yl Mean

0.982554 6.853817 0.506897 7.395833
Source DF Anova SS Mean Square F Value Pr > F
block 2 0.6666667 0.3333333 1.30 0.2918
a 1 143.5208333 143.5208333 558.57 <.0001
block*a 2 2.1666667 1.0833333 4.22 0.0270
b 1 38.5208333 38.5208333 149.92 <.0001
a*b 1 6.0208333 6.0208333 23.43 <.0001
block*b (a) 4 0.3333333 0.0833333 0.32 0.8589
c 3 116.2291667 38.7430556 150.78 <.0001
a*c 3 27.8958333 9.2986111 36.19 <.0001
b*c 3 10.2291667 3.4097222 13.27 <.0001
a*b*c 3 1.7291667 0.5763889 2.24 0.1091
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Tests of Hypotheses Using the Anova MS for block*a as an Error Term
Source DF Anova SS Mean Square F Value Pr > F
a 1 143.5208333 143.5208333 132.48 0.0075
Tests of Hypotheses Using the Anova MS for block*b(a) as an Error Term
Source DF Anova SS Mean Square F Value Pr > F
b 1 38.52083333 38.52083333 462.25 <.0001
a*b 1 6.02083333 6.02083333 72.25 0.0011

(Split-Plot factorial) i, sSb el slg S &b ¥V
35 0L 95 SlE S 4) Al o s 5 Glgs S i a ) sm b Ll a5y 00 S 4 56 4w SGIL b ol 5
g 553 5556 93 5350 03l ool (slg S 55 ol 558 Ol 4 556 S b ol 53 (ki
DT 015 B85 (I8 b ) YT ojlads aali s 53 oS )05 g 0 03ly (25 L6 S 3 J S8
OV (6 e bias oo S 15 (85 Slaslad Jiy S5 oy g 4 K5 55576 55 5 3L (LT LY o

data;

input a b ¢ block yl;
cards;

proc anova;

classes block a b c;

model yl=block a block*a b c a*b a*c b*c a*b*c;

test h=a e=block*a;

means a/duncan alpha=0.01 e=block*a;

means b/duncan alpha=0.01;

means c/duncan alpha=0.01;

means a*b a*c b*c a*b*c;

run;quit;

Dependent Variable: yl

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 19 346.9791667 18.2620614 78.67 <.0001
Error 28 6.5000000 0.2321429
Corrected Total 47 353.4791667
R-Square Coeff Var Root MSE yl Mean
0.981611 6.514642 0.481812 7.395833
Source DF Anova SS Mean Square F Value Pr > F
block 2 0.6666667 0.3333333 1.44 0.2549
a 1 143.5208333 143.5208333 618.24 <.0001
block*a 2 2.1666667 1.0833333 4.67 0.0178
b 1 38.5208333 38.5208333 165.94 <.0001
c 3 116.2291667 38.7430556 166.89 <.0001
a*b 1 6.0208333 6.0208333 25.94 <.0001
a*c 3 27.8958333 9.2986111 40.06 <.0001
b*c 3 10.2291667 3.4097222 14.69 <.0001
a*b*c 3 1.7291667 0.5763889 2.48 0.0814
Tests of Hypotheses Using the Anova MS for block*a as an Error Term

Source DF Anova SS Mean Square F Value Pr > F
a 1 143.5208333 143.5208333 132.48 0.0075

(Factorial Split-plot)eddss lg S JysSb b YA
P ol Olgis @ p g 5 sST 5 gl oo Iy 5 S SS 53 ol Glajles Olge 4,556 s P ol e
Jts C)Lu,.sr:fuéjé Ll o ol -’;‘—"LSLG-"';CJI’ Olea Cjb 6wl g oo o3l &;6‘.@:”;)3
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data;

input a b ¢ block yl;

cards;

proc anova;

classes block a b c;

model yl=block a b a*b block(a b) c a*c b*c a*b*c;
test h=a e=block(a b);

means a/duncan alpha=0.01 e=block(a b);
means b/duncan alpha=0.01 e=block(a b);
means c/duncan alpha=0.01;

means a*b a*c b*c a*b*c;

run;quit;

sdias 0l block (@ b) $uS Iy 15 0T 5,05 325 B asl p 53 45 sl JSKis S iadzes (555750
S 33l BB 4B (A 4 by o F aclous (g1, 035,85 0 dlinde 5 4, Klen L2l o B 5B s &S5h 5

33,8 oh el 55 Oy ge 4 4l 15 gai 03lizal Dlock (@ b) B A s oSk I
proc anova;
classes block a b c;
model yl=block a b a*b block(a b) c a*c b*c a*b*c;
test h=a e=block(a b);
test h=b e=block(a b);
test h=a*b e=block(a b);
means a/duncan alpha=0.01 e=block(a b);
means b/duncan alpha=0.01 e=block(a b);
means c/duncan alpha=0.01;
means a*b a*c b*c a*b*c;
run;quit;

ZCﬂw‘JL}CDJJhp Q‘3Jé4sujfuﬂjfszls géfﬁf*

Dependent Variable: yl

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 347.3125000 15.1005435 58.77 <.0001
Error 24 6.1666667 0.2569444
Corrected Total 47 353.4791667
R-Square Coeff Var Root MSE yl Mean
0.982554 6.853817 0.506897 7.395833
Source DF Anova SS Mean Square F Value Pr > F
block 2 0.6666667 0.3333333 1.30 0.2918
a 1 143.5208333 143.5208333 558.57 <.0001
b 1 38.5208333 38.5208333 149.92 <.0001
a*b 1 6.0208333 6.0208333 23.43 <.0001
block (a*b) 6 2.5000000 0.4166667 1.62 0.1844
c 3 116.2291667 38.7430556 150.78 <.0001
a*c 3 27.8958333 9.2986111 36.19 <.0001
b*c 3 10.2291667 3.4097222 13.27 <.0001
a*b*c 3 1.7291667 0.5763889 2.24 0.1091
Tests of Hypotheses Using the Anova MS for block(a*b) as an Error Term
Source DF Anova SS Mean Square F Value Pr > F
a 1 143.5208333 143.5208333 344.45 <.0001
b 1 38.5208333 38.5208333 92.45 <.0001

a*b 1 6.0208333 6.0208333 14.45 0.0090
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(Strip- Plot) s,ls ule S b
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data wheat;

input cultivar $ row block yield;
cards;

WNPRPRWNMNRPWONMNRPWOUODMNMRPWOUODNMRPWODNMPWODMNMPWODMNMRPWODMNMRPWODMNMRPRPWODMNMNRPRPWDNDR
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=
o

proc glm data=wheat;
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class cultivar row block;

model yield = block cultivar row cultivar*row block*cultivar row*block;
test H=block cultivar E=block*cultivar;

test H=row E=block*row;

means cultivarN /duncan e=block*cultivar;

means row/duncan e=row*block;

means row*cultivar;

run;

The GLM Procedure
Class Level Information

Class Levels Values

cultivar 4 abcd

row 3 123

block 3 123

Number of observations 36
The GLM Procedure
Dependent Variable: yield
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 23 245.9722222 10.6944444 42.78 <.0001
Error 12 3.0000000 0.2500000
Corrected Total 35 248.9722222
R-Square Coeff Var Root MSE yield Mean
0.987950 4.774536 0.500000 10.47222

Source DF Type I SS Mean Square F Value Pr > F
block 2 18.3888889 9.1944444 36.78 <.0001
cultivar 3 135.4166667 45.1388889 180.56 <.0001
row 2 49.3888889 24.6944444 98.78 <.0001
cultivar*row 6 38.8333333 6.4722222 25.89 <.0001
cultivar*block 6 2.5000000 0.4166667 1.67 0.2124
row*block 4 1.4444444 0.3611111 1.44 0.2790
Source DF Type III SS Mean Square F Value Pr > F
block 2 18.3888889 9.1944444 36.78 <.0001
cultivar 3 135.4166667 45.1388889 180.56 <.0001
row 2 49.3888889 24.6944444 98.78 <.0001
cultivar*row 6 38.8333333 6.4722222 25.89 <.0001
cultivar*block 6 2.5000000 0.4166667 1.67 0.2124
row*block 4 1.4444444 0.3611111 1.44 0.2790

Tests of Hypotheses Using the Type III MS for cultivar*block as an Error Term

Source DF Type III SS Mean Square F Value Pr > F
block 2 18.3888889 9.1944444 22.07 0.0017
cultivar 3 135.4166667 45.1388889 108.33 <.0001

Tests of Hypotheses Using the Type III MS for row*block as an Error Term
Source DF Type III SS Mean Square F Value Pr > F

row 2 49.38888889 24.69444444 68.38 0.0008

( Strip- Split-Block) g)lsedd sl s - b F:
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data;

input a b block yl;

cards;

proc anova;

classes block a b;

model yl=block a block*a b block*b a*b;
test h=a e=block*a;

test h=b e=block*b;

means a/duncan alpha=0.01 e=block*a;
means b/duncan alpha=0.01 e=block*b;
means a*b;

run;quit;

.bﬁo:@\FﬁCﬁ)and{}l{;U\

Dependent Variable: yl

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 29 8491.750000 292.818966 17.68 <.0001
Error 18 298.166667 16.564815

Corrected Total 47 8789.916667

R-Square Coeff Var Root MSE yl Mean
0.966079 8.229128 4.069990 49.45833
Source DF Anova SS Mean Square F Value Pr > F
block 3 68.250000 22.750000 1.37 0.2828
a 2 7191.166667 3595.583333 217.06 <.0001
block*a 6 148.500000 24.750000 1.49 0.2360
b 3 660.916667 220.305556 13.30 <.0001
block*b 9 254.083333 28.231481 1.70 0.1604
a*b 6 168.833333 28.138889 1.70 0.1787
Tests of Hypotheses Using the Anova MS for block*a as an Error Term
Source DF Anova SS Mean Square F Value Pr > F
a 2 7191.166667 3595.583333 145.28 <.0001
Tests of Hypotheses Using the Anova MS for block*b as an Error Term

Source DF Anova SS Mean Square F Value Pr > F
b 3 660.9166667 220.3055556 7.80 0.0071

delzs Sluslie L ( Strip- Split-Block) i,lseddis 5 gl S 7 b FY

data neda;
input plant spray harvest block yield;

cards;
1 1 1 1 25.7
3 2 3 4 40.2

’

proc glm data=neda;
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class plant spray harvest block;

model yield = block plant spray harvest plant*spray plant*harvest spray*harvest
plant*spray*harvest block*plant block*plant*spray;

test H=block plant E=block*plant;

test H=spray spray*plant E=block*plant*spray;

means plant/duncan e=block*plant;
means spray/duncan e=block*plant*spray;
means harvest/duncan;

contrast 'plantl vs plant2' plant -1 1 0/e=block*plant;
contrast 'plant 2 vs plant3' plant 0 1 -1/e=block*plant;
contrast 'no-spray vs spray' spray 1 -1/e=block*plant*spray;
contrast 'harvest lin' harvest -1 0 1l/e;

contrast 'harvest qua' harvest 1 -2 1l/e;

run;
wibo T Sle 3b 8 o & 32
O iz 53 (B3l JalST Gl sk b S n 4 s FY
data;
input cultivar place block yl;
cards;

proc anova;

classes cultivar place block;

model yl=place block(place) cultivar cultivar *place;
test h=place e=block (place) ;

means place/duncan alpha=0.01 e=block (place) ;

means cultivar /duncan alpha=0.01;

means cultivar *place;

run;quit;

oS b e STeh 5 0K (o) Jals S das e OLi 1 Wosls (suneib sl i classes o)l €
F 04057 55«5 dal g o SAS jltest o )8 55,05 5 5 1 sl o 1) 7 b Ol i (2t MODEL

LS sl F JJCJ”" Ol g& 4 e=block (place) ol Jﬁ-b df‘,bj:::ﬁ C..c)‘ QKAM’ c..c Sy

Dependent Variable: yl

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 20 4070527.778 203526.389 13.69 <.0001
Error 24 356786.667 14866.111
Corrected Total 44 4427314 .444

R-Square Coeff Var Root MSE yl Mean

0.919412 9.495024 121.9267 1284.111
Source DF Anova SS Mean Square F Value Pr > F
place 2 3142807.778 1571403.889 105.70 <.0001
block (place) 6 190896.667 31816.111 2.14 0.0856
a 4 340625.556 85156.389 5.73 0.0022
a*place 8 396197.778 49524 .722 3.33 0.0105

Tests of Hypotheses Using the Anova MS for block(place) as an Error Term
Source DF Anova SS Mean Square F Value Pr > F

place 2 3142807.778 1571403.889 49.39 0.0002
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data;

input a year block yl;

cards;

proc glm;

classes a year block;

model yl=year block(year) a a*year;
random year block(year) a a*year/test;

g o ssll ANOVA

means year/duncan alpha=0.01 e=block (year) ;
means a/duncan alpha=0.01;

means a*year;
run;quit;

o5l 5l ezl dslas Sl ghyls ST olg b 43 (Sl odd o3lizel RANDOM o1 5 51 (5% sl s

test bl o) S 5l oyl cpl I s doniliz S 5 ,me SAS 4 Iy dslas Sl ol B 54 s oslizal

Dependent Variable: yl

Source
Model
Error
Corrected Total

Source
year

block (year)
a

a*year

Source
year

block (year)
a

a*year

Source
year

block (year)
a

a*year

LS o |l ity i ate g (s)p ol B (5lg5go 3T SAS aali ¢ 05 45 e3liz

Class Levels Values
ady Mo a 5 12345
year 3 123
block 3 123
Number of observations 45
Sum of
DF Squares Mean Square F Value Pr > F
20 4070527.778 203526.389 13.69 <.0001
24 356786.667 14866.111
44 4427314 .444
R-Square Coeff Var Root MSE yl Mean
0.919412 9.495024 121.9267 1284.111
DF Type I SS Mean Square F Value Pr > F
2 3142807.778 1571403.889 105.70 <.0001
6 190896.667 31816.111 2.14 0.0856
4 340625.556 85156.389 5.73 0.0022
8 396197.778 49524 .722 3.33 0.0105
DF Type III SS Mean Square F Value Pr > F
2 3142807.778 1571403.889 105.70 <.0001
6 190896.667 31816.111 2.14 0.0856
4 340625.556 85156.389 5.73 0.0022
8 396197.778 49524 .722 3.33 0.0105

The GLM Procedure

Type III Expected Mean Square
+ 3 Var (a*year) + 5 Var(block(year)) + 15 Var(year)

Var (Error)
Var (Error)
Var (Error)
Var (Error)

+ 5 Var (block (year))
+ 3 Var (a*year) + 9 Var(a)
+ 3 Var (a*year)

Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: yl
Source
year
Error

Error: MS (block(year)) + MS(a*year)

Source
block (year)
a*year

DF
2
9.1204

DF
6
8

Type III SS Mean Square F Value Pr > F
3142808 1571404 23.64 0.0002
606275 66475
- MS (Error)
Type III SS Mean Square F Value Pr > F
190897 31816 2.14 0.0856
396198 49525 3.33 0.0105
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Error: MS (Error) 24 356787 14866
Source DF Type III SS Mean Square F Value Pr > F
a 4 340626 85156 1.72 0.2382
Error: MS (a*year) 8 396198 49525

o&ﬁ%,du%ﬁ@;u&\f@@p@bﬁ

data;

input a place year block yl;

cards;

proc glm;

classes a place year block;

model yl=place year place*year block (place year) a a*place a*year a*place*year;
random place year place*year block (place year) a a*place a*year a*place*year/test;
run;quit;

):,o:b)bsﬂbjT:)yoL{.aY',JLuY')ab (a.,\;fv.;)u\.:g-f)\:»e\f:)b:ﬁ)lfdtg’} Sl 4l ol
RANDOMUUf):Gé:L.aSQ\J:jJGL:»SAﬁL»J& ojrﬁl.u@ﬂ ‘)ﬁ)@fdjmﬁﬁ‘ﬁ%w
¢.u..zlug.s\..a:c;|;|,‘|°_<ib’4t¢‘r§,x Jb&t&»&!jiaiﬁcb): WS Sl dom g5 B Lleds 3 jme

(258 55 (ol 015 e 5 1y Joline S1OT

Class Level Information

Class Levels Values
a 5 12345
place 3 123
year 3 123
block 3 123
Number of observations 135
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 62 12842643.70 207139.41 2.77 <.0001
Error 72 5389870.00 74859.31
Corrected Total 134 18232513.70
R-Square Coeff Var Root MSE yl Mean
0.704381 22.81021 273.6043 1199.481
Source DF Type I SS Mean Square F Value Pr > F
place 2 524193.704 262096.852 3.50 0.0354
year 2 6769342 .593 3384671.296 45.21 <.0001
place*year 4 331820.741 82955.185 1.11 0.3594
block (place*year) 18 2318696.667 128816.481 1.72 0.0551
a 4 398935.926 99733.981 1.33 0.2663
a*place 8 257156.296 32144.537 0.43 0.8997
a*year 8 1409390.741 176173.843 2.35 0.0262
a*place*year 16 833107.037 52069.190 0.70 0.7891
Source DF Type III SS Mean Square F Value Pr > F
place 2 524193.704 262096.852 3.50 0.0354
year 2 6769342 .593 3384671.296 45.21 <.0001
place*year 4 331820.741 82955.185 1.11 0.3594
block (place*year) 18 2318696.667 128816.481 1.72 0.0551
a 4 398935.926 99733.981 1.33 0.2663
a*place 8 257156.296 32144 .537 0.43 0.8997
a*year 8 1409390.741 176173.843 2.35 0.0262
a*place*year 16 833107.037 52069.190 0.70 0.7891
The GLM Procedure
Source Type III Expected Mean Square
place Var (Error) + 3 Var (a*place*year) + 9 Var(a*place) + 5
Var (block (place*year)) + 15 Var(place*year) + 45 Var(place)
year Var (Error) + 3 Var(a*place*year) + 9 Var(a*year) + 5
Var (block (place*year)) + 15 Var(place*year) + 45 Var (year)
place*year Var (Error) + 3 Var (a*place*year) + 5 Var(block(place*year)) + 15

Var (place*year)
block (place*year) Var (Error) + 5 Var(block(place*year))
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a Var (Error) + 3 Var (a*place*year) + 9 Var(a*year) + 9 Var(a*place) + 27
Var (a)
a*place Var (Error) + 3 Var(a*place*year) + 9 Var (a*place)
a*year Var (Error) + 3 Var(a*place*year) + 9 Var (a*year)
a*place*year Var (Error) + 3 Var (a*place*year)

The GLM Procedure

Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: yl

Source DF Type III SS Mean Square F Value Pr > F
place 2 524194 262097 4.16 0.1965
Error 1.9677 124027 63031

Error: MS(place*year) + MS(a*place) - MS(a*place*year) + 27E-16*MS (Error)

Source DF Type III SS Mean Square F Value Pr > F
year 2 6769343 3384671 16.35 0.0019
Error 7.4311 1538686 207060

Error: MS(place*year) + MS(a*year) - MS(a*place*year) + 34E-16*MS (Error)

Source DF Type III SS Mean Square F Value Pr > F
place*year 4 331821 82955 0.78 0.5626
Error 9.6152 1019460 106026

Error: MS(block(place*year)) + MS(a*place*year) - MS(Error)

Source DF Type III SS Mean Square F Value Pr > F
block (place*year) 18 2318697 128816 1.72 0.0551
a*place*year 16 833107 52069 0.70 0.7891
Error: MS (Error) 72 5389870 74859

Source DF Type III SS Mean Square F Value Pr > F
a 4 398936 99734 0.64 0.6548
Error 5.8431 912972 156249

Error: MS(a*place) + MS(a*year) - MS(a*place*year) + 22E-17*MS (Error)

Source DF Type III SS Mean Square F Value Pr > F
a*place 8 257156 32145 0.62 0.7514
a*year 8 1409391 176174 3.38 0.0182
Error 16 833107 52069

Error: MS(a*place*year)

sosls L 0 5 Jlu i 53 B3l JolST sl sk 7 b &S (0K b Sl K85 @) 66T 4, 5 D

data;

input a place year block yl;
cards;

proc sort;by place year;
proc anova;

classes a block;

model yl=a block;

by place year;

run;quit;

S e 4

4 525 BY o 18 3l aslizul b w5 S 0 <30 o 5 O ubil s [y baosls SORT 49y (356 4l >

Dependent Variable: yl

Source

Model

Error

Corrected Total
R-Square
0.560674

Source
a
block

3,8 oo plowit 6810 4b 4 5 O o (sl sl

place=1 year=1

Sum of
DF Squares Mean Square F Value Pr > F
6 125643.3333 20940.5556 1.70 0.2379
8 98450.0000 12306.2500
14 224093.3333
Coeff Var Root MSE yl Mean
11.54756 110.9335 960.6667
DF Anova SS Mean Square F Value Pr > F
4 74560.00000 18640.00000 1.51 0.2856
2 51083.33333 25541.66667 2.08 0.1879
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———————————————————————————————————————— place=3 year=3 -----------------—— - ————
Dependent Variable: yl

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 6 1299953.333 216658.889 3.23 0.0646
Error 8 537140.000 67142.500
Corrected Total 14 1837093.333

R-Square Coeff Var Root MSE yl Mean

0.707614 19.16086 259.1187 1352.333
Source DF Anova SS Mean Square F Value Pr > F
a 4 170910.000 42727.500 0.64 0.6510
block 2 1129043.333 564521.667 8.41 0.0108

o&xg-,aom3ﬁ6ugjcjbf?

data;

input place a b block yl;

cards;

proc anova;

classes place a b block;

model yl=place block(place) a a*place block*a(place) b a*b b*place a*b*place;
test h=a place e=block*a(place)

run;quit;

030zl ANOVA 4 5, 31 1 kgl o 4,5 a5 53 Colf I3t den YU aal 53 335 o alisDle 4S5 lailan

) ol

QE;A427‘9JL~Jb;):odj;;;nguabjs'cyb.fv

data;
input place year a b block yl;
cards;

proc glm;

classes place year a b block;

model yl=place year place*year block(place year) a a*place a*year a*place*year
a*block (place year) b a*b b*year b*place

b*place*year b*a*year b*a*place b*a*place*year;

random year place*year block (place year) a*year a*place a*place*year a*block(place
year) b*year b*place*year b*a*year b*a*place*year;

run;quit;

Y4 el sy oS hilen 5 Sl odd a3 § 5 3 dslas Jle 33,5 s odalie ST 5 4b Oles asliy opl o
350 Jlize J10T el sbas Sl 351 (S il ¢ 035 % Jlo blize O S Sl i mlie 53 b 03l s 55
5 5 ol 015

d&"'\*’,'}dl"““'\"’,')"u:‘.""YCfCJLfA

data;
input place year row col treat yi;
cards;

’

proc glm;
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classes place year row col treat;

model yl=place year place*year row(place year) col(place year) treat treat*place
treat*year treat*place*year;

random year place*year row(place year) col(place year) treat*year treat*place*year;
run;quit;

ol ylg s13219,91 9
35 ¢SSE 0T gl 4 yuns oo L b &G iyl 487 Sl 5L A8 (g5 ,mls 5 (6505WES” Slidsw o

el 55 mlin Sl b 53 (S5 bty 2557 2 03550 il 53 Jle o g
$3Las JolS GleS ok b oSG uslols sl 3557 FA
50313 ol odd (puy p (I3bas JalS S8l b CIB 3 am 0550 sud 5 ke Ol Rale3T e s

pazled 03lial 25 sl 5l oy G 5 sl e sl 1) (K85 ol atl st aolr VYV okl
data;
input block treat$ yl;
cards;

proc varcomp method=typel;
classes block treat;

model yl=block treat;

run;

g5 b VARCOMP ) sows (b5 Iy -33,5 oo 03lizul VARCOMP w51 uilsls slirl 3,57 sl
)‘VARCOMP U:") .(method:typel) Cwl ol oslazul typel U:')) )‘ MUJ.B U’l‘ BE) S\fﬁ .:‘,.3: 4:..'.5‘,; J:‘ U:'}J
U3 &5 shilen CLASSES o1 % 0yl 55 S aalows TYPEL g, L1y uibsls 51521 4 dal s SAS

S o b ma ) e 9SS Gk g ‘s&@bsuﬁmm&f

Variance Components Estimation Procedure
Class Level Information

Class Levels Values
block 4 1234
treat 5 abcde
Number of observations 20
Dependent Variable: yl

Type 1 Analysis of Variance

Sum of
Source DF Squares Mean Square Expected Mean Square
block 3 8.585655 2.861885 Var(Error) + 5 Var(block)
treat 4 20.273570 5.068392 Var (Error) + 4 Var(treat)
Error 12 5.000670 0.416722 Var (Error)
Corrected Total 19 33.859895 .

Type 1 Estimates

Variance Component Estimate
Var (block) 0.48903
Var (treat) 1.16292
Var (Error) 0.41672

O i 5 Sl iz 5> (S JolS” (slgS sk 2 b &S5 il sly (sl 35T 5 O

data;
input a place year block yl;
cards;

proc varcomp method=typel;
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classes a place year block;
model yl=place year place*year block(place year) a a*place a*year

a*place*year/fixed=1;

run;quit;

f'? MUJ.: JﬁLﬁ&MUﬁ O.;‘)) .4;.‘:.\;' ‘;bw Q‘;‘I"Lﬂ c&&.ﬁ Lsm»‘@&@‘ CJ'.’.‘J‘.uéJé é}é MUJ{JD

S oslizul eyt 5 40 g5 AL o S Siloens 5 Aile MODEL  CLASSES « VARCOMP 4 5, el oo

(place) Ol gm ¢ i g ool 5 LS 0 el SAS 4 wulS” ) il e Fixed=1 gl aulS

Source

place

year

place*year

block (place*year)
a

a*place

a*year
a*place*year

Error
Corrected Total

A Lsébtqaf CQ‘J:‘JiLw 9 Juﬁ%tsﬁ CL{U 9 slﬁatg LSégL“Z:

Type 1 Analysis of Variance

Sum of
DF Squares Mean Square Expected Mean Square
2 524194 262097 Var (Error) + 3 Var(a*place*year) + 9
Var (a*place) + 5 Var (block(place*year))
+ 15 Var (place*year) + Q(place)
2 6769343 3384671 Var(Error) + 3 Var(a*place*year) + 9

Var (a*year) + 5 Var (block(place*year))
+ 15 Var(place*year) + 45 Var (year)

4 331821 82955 Var (Error) + 3 Var(a*place*year) + 5
Var (block (place*year))
+ 15 Var(place*year)

18 2318697 128816 Var (Error) + 5 Var(block(place*year))
4 398936 99734 Var (Error) + 3 Var(a*place*year) + 9
Var (a*year) + 9 Var (a*place) + 27 Var(a)
8 257156 32145 Var (Error) + 3 Var (a*place*year)
+ 9 Var (a*place)
8 1409391 176174 Var (Error) + 3 Var(a*place*year)
+ 9 Var (a*year)
16 833107 52069 Var (Error) + 3 Var (a*place*year)
72 5389870 74859 Var (Error)
134 18232514 ..
Type 1 Estimates
Variance Component Estimate
Var (year) 70613.6
Var (place*year) -1538.1

Variance Components Estimation Procedure
Type 1 Estimates

Variance Component Estimate
Var (block (place*year)) 10791.4
Var (a) -2093.2
Var (a*place) -2213.9
Var (a*year) 13789.4
Var (a*place*year) -7596.7
Var (Error) 74859.3

wlo )T sl 3b 40 il 418 4 33

il o b jles 80Ue eonnal 5 slaiT ol 87 06555187 3 uileylsS 425 3 )18 o Forkes

data;

input treat rep x yl;

cards;
proc glm;
class treat;

model yl=treat x;

(#3125 Sl b 55 il ST 4 i 0
bl o gele Sl 10 b 65 i)l S 4 b ) aal
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manova h=treat/printh printe;

run;

proc glm data=a;

class treat;

model yl=treat x;

estimate ‘b coff.: x1;

Lsmeans treat;

run;quit;

S50 2 Vo SllS 5 Wbl ply 4 ¢S &S a0 SAS I PROC GLM 4y, Gsb aaliyy o

rtq:ﬂ )Lo:3 LS\;&‘) gjaﬁg‘ﬂjs’ Aijq=3 45’ uLh‘Jthsp (;I;bd Ai}‘,‘}‘bdz;IJCDXIZX )_ﬁhﬂb T X rtq:ﬂ X 9 Y QSLh‘milﬁ

sl ite 63, &S Sl (PRINTE) olzsl s (PRINTH) jl i b sl 15 SSCP (slgs 5o 5 tas
Ay ctgﬁ‘}(‘jﬁf

ESTIMATE e)‘}?.s;.w‘ ol JJ‘} CJJo dbﬁ&kﬂﬁﬁh&o‘}lﬁﬁ}éxﬁhﬁul}ﬂ r}bsl«um;))

o5 bl i) S b COEE . g p S 5 arlone [y olzidl O g § 5 g b 457 dal s o SAS

gl amy slas 31 05,8 35ly 5l ey (TREAT) jlos ok momdd sgKls b Cor yo LSmeans

255 s

b J.."QLZ.A Ui‘ SAS |J.3J JJ‘,..'& wla-.e S d A.l:.»‘gbu\ib oM@a..eﬁ' C)\NJ.A Cjwsﬁ_.w‘ 4:-‘,5 JJG e de e

I
.JQS’gSAJ &;Jt:-Lmyﬁhuﬁ
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 10 219.2427907 21.9242791 5.05 0.0001
Error 39 169.2372093 4.3394156
Corrected Total 49 388.4800000
R-Square Coeff Var Root MSE yl Mean
0.564361 24.44984 2.083126 8.520000
Source DF Type I SS Mean Square F Value Pr > F
treat 9 36.8800000 4.0977778 0.94 0.4991
x 1 182.3627907 182.3627907 42.02 <.0001
Source DF Type III SS Mean Square F Value Pr > F
treat 9 45.9849667 5.1094407 1.18 0.3361
x 1 182.3627907 182.3627907 42.02 <.0001

Multivariate Analysis of Variance
E = Error SSCP Matrix

yl
yl 169.2372093

Multivariate Analysis of Variance
H = Type III SSCP Matrix for treat

yl
yl 45.984966667

Characteristic Roots and Vectors of: E Inverse * H, where
H = Type III SSCP Matrix for treat
E = Error SSCP Matrix
Characteristic Characteristic Vector V'EV=1
Root Percent yl
0.27171901 100.00 0.07686915
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MANOVA Test Criteria and Exact F Statistics for the Hypothesis of No Overall treat Effect

H

Type III SSCP Matrix for treat

E = Error SSCP Matrix
s=1 M=3.5 N=18.5
Statistic Value F Value Num DF Den DF Pr > F
Wilks' Lambda 0.78633723 1.18 9 39 0.3361
Pillai's Trace 0.21366277 1.18 9 39 0.3361
Hotelling-Lawley Trace 0.27171901 1.18 9 39 0.3361
Roy's Greatest Root 0.27171901 1.18 9 39 0.3361
slas J.alf&[@f_,lickdi.;).sw.}lij;qﬁ.b"
data;
input treat block x yl;
cards;
’
proc glm;
class treat block;
model yl x=treat block;
manova h=treat block/printh printe;
means treat;
run;
proc glm data=a;
class treat block;
model yl=treat block x;
estimate "b coff." x1;
Lsmeans treat;
run;quit;
Class Level Information
Class Levels Values
treat 15 12345678910 11 12 13 14 15
block 3 123
Number of observations 45
Dependent Variable: yl
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 16 69.06666667 4.31666667 8.80 <.0001
Error 28 13.73333333 0.49047619
Corrected Total 44 82.80000000
R-Square Coeff Var Root MSE yl Mean
0.834138 16.41422 0.700340 4.266667
Source DF Type I SS Mean Square F Value Pr > F
treat 14 68.13333333 4.86666667 9.92 <.0001
block 2 0.93333333 0.46666667 0.95 0.3983
Source DF Type III SS Mean Square F Value Pr > F
treat 14 68.13333333 4.86666667 9.92 <.0001
block 2 0.93333333 0.46666667 0.95 0.3983
The GLM Procedure
Dependent Variable: x
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 16 12.22222222 0.76388889 1.99 0.0540
Error 28 10.75555556 0.38412698
Corrected Total 44 22.97777778
R-Square Coeff Var Root MSE x Mean
0.531915 11.11159 0.619780 5.577778
Source DF Type I SS Mean Square F Value Pr > F
treat 14 10.31111111 0.73650794 1.92 0.0694
block 2 1.91111111 0.95555556 2.49 0.1013
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Source DF Type III SS Mean Square F Value Pr > F
treat 14 10.31111111 0.73650794 1.92 0.0694
block 2 1.91111111 0.95555556 2.49 0.1013

Multivariate Analysis of Variance
E = Error SSCP Matrix

yl x
yl 13.733333333 7.4
x 7.4 10.755555556

Partial Correlation Coefficients from the Error SSCP Matrix / Prob > |r|

DF = 28 yl X

yl 1.000000 0.608874

0.0005

X 0.608874 1.000000
0.0005

The GLM Procedure
Multivariate Analysis of Variance
H = Type III SSCP Matrix for treat

yl x
yl 68.133333333 19.4
x 19.4 10.311111111

Characteristic Roots and Vectors of: E Inverse * H, where
H = Type III SSCP Matrix for treat
E = Error SSCP Matrix

Characteristic Characteristic Vector V'EV=1
Root Percent yl X
5.70316002 90.26 0.32848768 -0.14679008
0.61529202 9.74 -0.08837222 0.35525054

MANOVA Test Criteria and F Approximations for the Hypothesis of No Overall treat Effect
H = Type III SSCP Matrix for treat
E = Error SSCP Matrix
S=2 M=5.5 N=12.5

Statistic Value F Value Num DF Den DF Pr > F
Wilks' Lambda 0.09235690 4.42 28 54 <.0001
Pillai's Trace 1.23173353 3.21 28 56 0.0001
Hotelling-Lawley Trace 6.31845205 5.91 28 43.429 <.0001
Roy's Greatest Root 5.70316002 11.41 14 28 <.0001

NOTE: F Statistic for Roy's Greatest Root is an upper bound.
NOTE: F Statistic for Wilks' Lambda is exact.

H = Type III SSCP Matrix for block

yl X
yl 0.9333333333 1.2666666667
X 1.2666666667 1.9111111111

Multivariate Analysis of Variance
Characteristic Roots and Vectors of: E Inverse * H, where
H = Type III SSCP Matrix for block
E = Error SSCP Matrix

Characteristic Characteristic Vector V'EV=1
Root Percent yl x
0.17783582 94 .25 -0.01019064 0.31179283
0.01084463 5.75 0.34001464 -0.22480103

MANOVA Test Criteria and F Approximations for the Hypothesis of No Overall block Effect
H = Type III SSCP Matrix for block
E = Error SSCP Matrix

S=2 M=-0.5 N=12.5

Statistic Value F Value Num DF Den DF Pr > F

Wilks' Lambda 0.83990629 1.23 4 54 0.3088

Pillai's Trace 0.16171352 1.23 4 56 0.3079

Hotelling-Lawley Trace 0.18868045 1.26 4 31.389 0.3066

Roy's Greatest Root 0.17783582 2.49 2 28 0.1011
NOTE: F Statistic for Roy's Greatest Root is an upper bound.
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NOTE: F Statistic for Wilks' Lambda is exact.

The GLM Procedure

Level of = —--—m-———————- yl--—--—--—--—= —m——— X—————————————
treat N Mean Std Dev Mean Std Dev
1 3 3.00000000 1.00000000 5.66666667 0.57735027
2 3 3.33333333 0.57735027 5.33333333 0.57735027
3 3 3.66666667 0.57735027 5.00000000 0.00000000
4 3 3.00000000 0.00000000 5.33333333 0.57735027
5 3 6.33333333 0.57735027 6.66666667 0.57735027
6 3 3.33333333 0.57735027 5.33333333 0.57735027
7 3 3.00000000 0.00000000 5.66666667 0.57735027
8 3 6.33333333 0.57735027 6.33333333 0.57735027
9 3 3.66666667 0.57735027 5.66666667 1.15470054
10 3 6.66666667 0.57735027 6.33333333 1.15470054
11 3 4.66666667 0.57735027 5.33333333 0.57735027
12 3 3.66666667 1.15470054 5.33333333 0.57735027
13 3 4.33333333 0.57735027 5.33333333 0.57735027
14 3 4.00000000 1.00000000 5.00000000 0.00000000
15 3 5.00000000 1.00000000 5.33333333 0.57735027

wwilo)T sle> b ol POl i 4
3 905 g b 3Ll (Slaatis a5 4 o3I PLAN o jf eslizul | 015 0 SAS w1 55
gséstqu Skﬂtr C:Ji’ éf:i LS{)fgsébt“a: AﬁJB 4:@3.0‘“

TITLE"COMPLETELY RANDOMIZED DESIGN";
PROC PLAN SEED=123456;

FACTORS UNIT=20;

RUN;

5l 8 aal o SAS 5l PROC PLAN .S o Laseine |y aaly 295 25 ¢« TITLE o)1 5 aal s opl s
oS a3 on I F 4y kel 55 (B3lat sue ¢S SEED 4alS LS eslizul £ b 423 45 (5| PLAN 4,
Y' S dalgt o SAS I UNIT=20 Sle uomed LS o Ladeie |y 2slesT sla, 356 « FACTORS
A3l 455 515 4 5l 0 7 b ol 53 165wl S W5 BTl Yo ol Yo B 1) ol opla

WAL o ) Sy w sl g ol ol byl 4 UFLF Olg 1) SAS oy = sluel

COMPLETELY RANDOMIZED DESIGN
The PLAN Procedure
Factor Select Levels Order

UNIT 20 20 Random

15 7 1 910 2 614 13 5 18 20 11 16 17 3 19 12 8 4
ZJJeJLw Cb)}qa 43E

proc plan ;
title 'completly randomized design with 6 reps, and 4 treatments';
factors number=24;

run;
completly randomized design with 6 reps, and 4 treatments
The PLAN Procedure
Factor Select Levels Order
number 24 24 Random

2316 3 7 1 9202114 413 224221819 5 61210 8 17 15 11

okd 3 5 o S b S (sl dslal 4k 4 OF
TITLE ,SPLIT PLOT DESIGN, ;
PROC PLAN SEED=234567;
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FACTORS BLOCK=3 ORDERED A=5 B=3;
RUN;

g or Dl (2rg 7 5> (ORDERED) i 5 4 5 Ll (oai ($obal S by o8 Sl a5 16

SPLIT PLOT DESIGN,
The PLAN Procedure

Factor Select Levels Order
BLOCK 3 Ordered

3
A 5 5 Random
3 3 Random

BLOCK

>
1
1

]
1
1

GNEAMAWMNMNOOB_BRFRWUOUDNDWRAR
NEFEFMNMWMNMRFRPRWOWOWOURWOWREREREDNDW
RFNWREFEFNRFEFENMNNMENMNDDWR
WWEDNWWMNMNNMNWEMNMNWWEN

$3bas JolS GlgS ok b oSS (sl (S3las 4t 4 00

proc plan;
title 'randomized complete design with 6 blocks and 4 treatments';
factors blocks=6 ordered treatment=4;

run,
latin square design with 4 rows, 4 colums and 4 treatments

The PLAN Procedure

Factor Select Levels Order
rows 4 4 Ordered
treatment 4 4 Random
rows --treatment--
1 1 4 3 2
2 3 4 2 1
3 3 1 2 4
4 4 1 2 3

latin square design with 4 rows, 4 colums and 4 treatments
The PLAN Procedure

Factor Select Levels Order
colums 4 4 Ordered
treatment 4 4 Random
colums --treatment--
1 1 4 3 2
2 2 1 3 4
3 3 4 2 1
4 4 2 1 3

Has ¥ g0 ¥ ey Bl oV e o b oS ol (B3l 4l 45 OF

proc plan;
title 'latin square design with 4 rows, 4 colums and 4 treatments';
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factors rows=4 ordered treatment=4;
factors colums=4 ordered treatment=4;
run;

latin square design with 4 rows, 4 colums and 4 treatments 1
The PLAN Procedure

Factor Select Levels Order
rows 4 4 Random
-—-rows-

4123

latin square design with 4 rows, 4 colums and 4 treatments
The PLAN Procedure
Factor Select Levels Order
colums 4 4 Random
--colums--
4 2 3 1

SILST 7 b S (gl (Bl 42 4.5 OV

TITLE ,COMPLETELY RANDOMIZED DESIGN, ;
PROC PLAN SEED=123456;

FACTORS A=3 B=4 C=3;

RUN;

el ods oI C 5B A S b e b GIlET £ b oS 4kl b gl 5 il

Factor Select Levels Order
A 3 3 Random
B 4 4 Random
C 3 3 Random
A B --C--
3 2 321
1 132
3 312
4 213
1 2 312
4 321
1 123
3 132
2 4 213
3 213
2 231
1 132
- - - - p M - ° " -
OB Skl bl b o) 556 b o (gl (S5l 485 45 DA

proc plan;
title ' factorial or split split plot in RCD with 4 A, 3 B, 2 C and 4 blocks';
factors blocks=4 ordered A=4 B=3 C=2;

run;

factorial or split split plot in RCD with 4 A, 3 B, 2 C and 4 blocks 1
06:33 Friday, November 10, 2000

The PLAN Procedure

Factor Select Levels Order
blocks 4 4 Ordered
A 4 4 Random
B 3 3 Random
C 2 2 Random

blocks A B -C-

1 1 1 12

3 21

2 21

3 2 12

3 21

1 21

2 2 21
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3 21

1 21

4 3 12
2 12

1 21

2 4 2 21
1 21

3 12

1 2 21
1 21

3 12

2 1 21
2 12

3 21

3 3 12
1 12

2 21

3 2 1 12
3 12

2 12

4 3 12
1 21

2 21

3 1 12
3 12

2 21

1 1 12
3 12

2 21

4 3 2 21
1 12

3 21

4 1 21
3 21

2 12

1 3 12
2 21

1 12

2 3 21
2 21

1 21

JosS6 -l b & (gl 1 ol 42d 4gr DA
proc plan;
title ' split-factorial in RCD with 4 A, 3 B, 2 C and 4 blocks, A in main plots
and BC in sub-plots';
factors blocks=4 ordered A=4 BC=6;*/

run;
split-factorial in RCD with 4 A, 3 B, 2 C and 4 blocks, A in main plotsand BC in sub-plots

The PLAN Procedure

Factor Select Levels Order
blocks 4 4 Ordered
A 4 4 Random
BC 6 6 Random

blocks )\ ———— BC———-—

1 2 134256

1 524136

4 246351

3 154236

2 2 42315€6

4 465321

1 126345

3 542361

3 3 241536

2 523164

4 342615

1 462513

4 1 263145

3 6 35142

4 532461

2 651423
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P g Wy

ol 9 (gm ¥ 5 SLa4) 30 40 SAS O b8
w25 .38 oslizul O gew 5 4 25 (5l 015 s ORTHOREG 4 NLIN glm regé slaas, 5i SAS s
Wil 0 Do S5 425 (51 SAS (slad gy oles ll 353 or plowil CORR 43 Sl eslizul b Sauen
3 g0 5oL (laddS” (sl ol I PROC REG o)l 8 .S Olo g delone |y W ke o (Sctinsed o b
;3| les)le PROC REG 5
S oo a3 4 2T REG 455 abows 4 il 4571 (51 0315 42 saze ol : DATA=SASdataset-\
Jalee (gLt 4adS™ ol Sl oslizl AT Ol JulS™ gb @ Iy aaliy 9,5 45 dalys o SAS I ALL -Y
A5l #MODEL o, 55 55 34 g0 (5 lestl SLS™ ales Canl 5 53
LS o Ol VAR L MODEL )5 5 odiCan gd sla puite ool (615 1y Stumad yus jilo : CORR ¥
390 o piie paled Gl edlipmmeal Oolay o £ gazen 9 slme ol il (il sl (S ¢po> SIMPLE ¥
S oo Db HREG 4 95 55 eslazul

495 33 e3lial 5)5n (Sla it (aled 51y 1) L pdliols 5 odiimonal Slaype ¢ gezmn o i USSCP -0
S

Aol r S Slomies 55 ol 2 J gl A5l BY 555,18

35 A5 0 Wy codalin o (gl ok duwlboes glao)leT (gule 9,5 0313 48 sezes Gt OUTPUT o)l 5
355 OBl el &G 53590 05T (611 ol co)l ol 5 eslisl

ST o Ol 1y S35 (sla s a3 PLOT o, 5

L;aﬁ-oaLw b}waSi).9'

DATA;
INPUT Y X;
CARDS;
PROC REG;
MODEL Y=X;
PLOT Y*X;
RUN; QUIT;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 90.83551 90.83551 16.23 0.0038
Error 8 44.76849 5.59606

Corrected Total 9 135.60400
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Root MSE 2.36560 R-Square 0.6699
Dependent Mean 93.56000 Adj R-Sq 0.6286
Coeff Var 2.52843
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 55.26328 9.53489 5.80 0.0004
X 1 7.69010 1.90873 4.03 0.0038
— .o . Z
il e ¥ =T-0901X +77.26328 5 5 clansls g guus £ Ik
I3 b g 3 é
CLM‘,CLI CP g.)‘)‘,:.w})‘ oALM‘\{‘Sk’o}Lﬂ Q‘,:.w;) ?\
DATA;
INPUT Y X;
CARDS;
7
PROC REG;
MODEL Y=X/P CLI CLM;
RUN;QUIT;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 90.83551 90.83551 16.23 0.0038
Error 8 44.76849 5.59606
Corrected Total 9 135.60400
Root MSE 2.36560 R-Square 0.6699
Dependent Mean 93.56000 Adj R-Sq 0.6286
Coeff Var 2.52843
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 55.26328 9.53489 5.80 0.0004
X 1 7.69010 1.90873 4.03 0.0038
Output Statistics
Dep Var Predicted Std Error
Obs Y Value Mean Predict 95% CL Mean 95% CL Predict Residual
1 92.1000 91.4068 0.9194 89.2867 93.5268 85.5542 97.2593 0.6932
2 95.5000 94.4828 0.7823 92.6787 96.2869 88.7371 100.2285 1.0172
3 99.3000 95.2518 0.8579 93.2736 97.2301 89.4491 101.0545 4.0482
4 93.4000 92.9448 0.7635 91.1842 94.7054 87.2126 98.6770 0.4552
5 94.4000 94.4828 0.7823 92.6787 96.2869 88.7371 100.2285 -0.0828
6 87.1000 90.6378 1.0420 88.2350 93.0405 84.6769 96.5986 -3.5378
7 93.1000 94.4828 0.7823 92.6787 96.2869 88.7371 100.2285 -1.3828
8 89.8000 92.1758 0.8232 90.2775 94.0741 86.3998 97.9517 -2.3758
9 91.4000 89.0997 1.3361 86.0187 92.1808 82.8347 95.3648 2.3003
10 99.5000 100.6349 1.9087 96.2333 105.0364 93.6255 107.6443 -1.1349
Sum of Residuals 0
Sum of Squared Residuals 44.76849
Predicted Residual SS (PRESS) 74.93502

I 5 XPX Ol g jlesbizal b Jast o3lu O gaw S, Y
(XX) XY, XX (gl jlo Ol o e MODEL o, ;8 43/ Cde 3l dny I s XPX (g,Lastl ol 5 ol o
g g o3l Jas Ja &G 5310 9 O g 85 4525 0L 53 1,

DATA;
INPUT Y X;
CARDS;

4
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PROC REG;
MODEL Y=X/XPX I;
RUN; QUIT;
Model Crossproducts X'X X'Y Y'Y
Variable Intercept X Y
Intercept 10 49.8 935.6
X 49.8 249.54 4671.1
Y 935.6 4671.1 87670.34
X'X Inverse, Parameter Estimates, and SSE
Variable Intercept X Y
Intercept 16.24609375 -3.2421875 55.26328125
X -3.2421875 0.6510416667 7.6901041667
Y 55.26328125 7.6901041667 44.768489583
[Q*****49 8 935.6 16.24609375*****_3 2421875
r — X! — (XX)! —
49.82***49.54 467.1 —3.2421875****%*() 651041678
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 90.83551 90.83551 16.23 0.0038
Error 8 44.76849 5.59606
Corrected Total 9 135.60400
Root MSE 2.36560 R-Square 0.6699
Dependent Mean 93.56000 Adj R-Sq 0.6286
Coeff Var 2.52843

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 55.26328 9.53489 5.80 0.0004
X 1 7.69010 1.90873 4.03 0.0038

(Lack of £it) i, ol (el S
q,gghsa\ﬁzwu,m@uuidng,\,ot;,dmuogﬁdtﬁjss‘;ﬂ‘wﬁu@;u@ﬁ
.C'...w‘Xcls..aéif.).:ycb’j\a..LALf'...e%:ﬁjbijOi\f\ad‘qu.Mlggu\i:j )90 dasly ol 034 Jl

oSl bl ST (gl b T Al s

Sl il oo atsly eize (W) 055 5 Jatwe it (B) 5.l o 185 Lz )9 9 B & Dy o 5 Olkalia il
oS oo LH ST =AW o daly ool ot oo ol 0 plonil 35 Olalicn m31 P4 G P4 (glatd

L s pb g (RT=02780) 0.2786 4, s o S S ) T=a+ BH +e Jido sl
(2l e (o Jle &Sty o0 5 4 9 548 0 03ls b H g T Ol,uis 5l 4e,50.2786
L Sl H ol gl (ol T LT 487 087 0 g0 5T

H :Y=0+BH+e
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_ n—k , RSS, - RSS
k—p  RSS
C“""’“’.g}‘“‘“ﬁ)b J’:.‘UT d)J’: j‘ b RSS )M.Eaproc glm )‘,:.w}l.:) RSSO )‘4.3.4 PROC REG )‘,:.w}l.:

F

RSS, = (Y, G~ BX)}  RSS=Y 3" (¥, -T)
i-1 i=1

L bl 455 s 93 o ol Gl ozl Slay o gues Olan RSS, 48 ool 534 03 05T 0
g 53 45 A8l go olidl Solas o § gazen JIlis Olas 35 RSS 5liis iomad 5 ool 0sT PROC REG a3
L Las (RSS=0.6904888 4 RSS,=0.82603 )isl otsT Proc glm s, 5l fols Luiboly 4o

S or b esls e 51 50 Op et Je S PrOC glm ) s

‘,(pzz)u\.ﬁ'\gw\‘ﬁ‘ﬁLbj..cblgg.)‘w‘(kIIO)JS“lﬁ;J‘}wJﬁJJ}AJde}J‘MﬁJwé‘,éd‘.’.’.c).)
10

J@WM‘JFJ‘@W):‘(’?:ZHI:29)'\3‘an)‘)§6"‘)}1))}"}£3\‘* J‘-\A}'

i=1
~29-10,0.82603 —0.69048838
10-2 0.6904888

Lo V:A‘?)ﬁs@ 4.....1\.3; F(8,19) J}v\?")‘v\j.‘l{‘) ol 4\.:.&5-.4)‘.'\.3.4‘,?.:5@ 4a>-|J.aFé)}3' J)ub-ab

=0.46

.JuZELSAJ )‘JLSLaA 45’
DATA;
INPUT H W @QQ;
T=W** (1/3) ;
CARDS;
60 120 60 95 61 132 62 117 62 118 62 118 62 116 62 110 63 125 64 165 64 138 64 105
64 126 64 118 65 140 65 155 65 116 65 130 66 140 66 120 66 138 67 145 67 140 67 125
68 125 68 155 69 135 69 132 69 137

PROC REG;

MODEL T=H;
PROC GLM;
CLASS H;
MODEL T=H/NOINT;
RUN;QUIT;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 0.31904 0.31904 10.43 0.0033
Error 27 0.82603 0.03059
Corrected Total 28 1.14507
Root MSE 0.17491 R-Square 0.2786
Dependent Mean 5.04270 Adj R-Sq 0.2519
Coeff Var 3.46859
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t]|
Intercept 1 2.44736 0.80435 3.04 0.0052
H 1 0.04012 0.01242 3.23 0.0033
The GLM Procedure
Class Level Information
Class Levels Values
H 10 60 61 62 63 64 65 66 67 68 69

Number of observations 29
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Dependent Variable: T

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 10 737.8917921 73.7891792 2030.44 <.0001
Error 19 0.6904888 0.0363415
Uncorrected Total 29 738.5822809

R-Square Coeff Var Root MSE T Mean

0.396989 3.780402 0.190635 5.042705
Source DF Type I SS Mean Square F Value Pr > F
H 10 737.8917921 73.7891792 2030.44 <.0001
Source DF Type III SS Mean Square F Value Pr > F
H 10 737.8917921 73.7891792 2030.44 <.0001

(g 85 4225 53 b 0iladly 4 3205) e O 38 riomas 5 el SF

) Slaekiledl 4 by Glgs b S dman ppgie Slils 5 Lime By O S i jl Jel mls
Cad] (1> g0 31 aolazwl b Waesls L;jfﬂ 3 Lobiladl jltlo cw )y 4 55 3L B3l J4e (RESIDUAL
ol 3l él:-t::— t ooyl O34 g b R® & p VU Hlude &S Sl Contl Sl los S5 ol eals 6ol
):JAAle.g:"...alfo:;&'b‘,)6|ﬁ;}o)o:b62})boﬁ%§\{gﬁ.@|oMrlqd‘&jﬁ-QJj‘ﬁdf@é
o 3 B3 (oo OLE fm O 039 5 18 3 me e (g1 1 Waoilasdly & jons o5 e kil go O g 85 4 s
Jue slaotiledl |ols YRESTID ;b0 9 Sl Jobo abow g 4 olds o Ao atuslg juize YHAT jaze 0305 40 saes
'ES) Qli\.; Br) ..3}3‘54 " 5 C (\; 4 Gl A\QMB 3A esls 4S gaes 93 (MERGE) g_..:;j \..1 ..1.3:\.1‘54

AS o r.«l)X}YHAT Jilas 5515 betiladly [iST) , 4ls 50 PLOT
DATA;
INPUT Y X;
CARDS;
éROC REG;
MODEL Y=X;

OUTPUT OUT=B P=YHAT R=YRESID;
DATA C;MERGE A B;

PROC PLOT;
PLOT YRESID*YHAT YRESID*X;
RUN; QUIT;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 90.83551 90.83551 16.23 0.0038
Error 8 44.76849 5.59606
Corrected Total 9 135.60400
Root MSE 2.36560 R-Square 0.6699
Dependent Mean 93.56000 Adj R-Sq 0.6286
Coeff Var 2.52843
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 55.26328 9.53489 5.80 0.0004

X 1 7.69010 1.90873 4.03 0.0038
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Woiledly 035 a5 gy 50
Sl Al osile 03 dloji b3 ctin 8 Ol YU o3 7 yolilen Jast 0 g §) die (slei b 51 (S
031> = 45 g 95 dla g 1> gad ) LS‘J‘.-V-:SG‘ oslizwl (NORMAL PLOT) Jls ;i 45 5ei 1 2,3 V"’" ey
5 s
(oS o 03Ul 5 ) 453 5| (NORMAL  SCORE)JL ;i sla el 4 5 51,
PROC RANK NORMAL=VW;
VAR laoktile Jols la e CU;
RANKS NSCORE;
oS s ey U S5kl Jlis 53 15 Ll olie PLOT ) yis b oy
ol 0k 0313 b 5 43 o A3l s PROC UNIVARTIATE | gis leslizul o5 53,
b (o) Y doly oite 5 QU)X uite yalie 3550 53 1 Uaobilasdly 03 52 Jlo i gudl g g0 05 3 Jlbe (51

o230l 8 s 00 25 A
TITLE "SIMPLE LINEAR REGRESSION";
DATA;
INPUT X Y;
CARDS;
48 29.
46 30.
44 31.
42 33.
40 35.
38 37
36 39.
34 41.
32 44.
30 47.
28 50.
26 54.
24 58.
23 61.
22 64.
21 67.

wouloo

RPRWoOWWEFENMNOW

PROC REG;
MODEL Y=X/P NOPRINT;
OUTPUT PREDICTED=PRED RESIDUAL=RES;
PROC RANK NORMAL=VW;
VAR RES;
RANKS NSCORE;
PROC PLOT;
PLOT RES*NSCORE="1"/BOX VPOS=18;
PROC UNIVARIATE NORMAL PLOT;
VAR RES;
RUN;QUIT;

.D;M%LanrhtebLGJTO‘):;.Uv.;‘eb;ru)bdtﬁjj‘brjj})}bﬁj‘é}d&njb
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SIMPLE LINEAR REGRESSION
Plot of RES*NSCORE. Symbol used is '1l'.
S S S S f S S S f S f S SFfSFSFfF " SFfFfSFSF FFt

’ ’

5.0 1 -

YN N~

[y
YN N~

YN N~
[y
YN N~

(1)

Ll U T o M O I I
o
o
=

YN N~
[y
YN N~

YN N~

iff‘fffffffff‘fffffffff‘fffffffff‘fffffffff‘fffffffff‘fffffffff“fffffffff“fffffffff‘ffé
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

s OLE 1y Conly Lot 65 (Y o )lads 415 ga3) PROC RANK NORMAL=VW ) i 5l ool 13 ga dopilia
Sl iin 635 (NS plail b (unly 457 3515 3 45 Ol il 03 0 Ja i 51 D) gy S 53 iz e 5 Laokila
5,8 Jlaji 1y 6T ¢ Lol
5580 p) Cyse & |y ditus PROC UNIVARIATE NORMAL PLOT gsiws i Juol> 4S5 ¥ o)led )lsgel
s o8 eslaz
S daas o Ol 1) jloms Lot G 4+ Slgzedle 5 ditn aoiladl oiasglis s glgnade ¥ ojlad Hls g o
b Ol + lgmdle 4 Lo # Glgdle 45 ilods oy Laoilasl bl oSSl Sl eslizal |
4 gl i Wl ges cpl 51 eslizul 5 pasets 4l Ko g Sl 2 039 Jleji 31 Ol ol by 4l
b s J S oS oS J b LB ax oS 315 4

Stem Leaf # Boxplot
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(OUTLIERS | & 3 L& (ond) Jbo © g8 ool 5 (ot F7
S Je > Oldalin 1 pluS” 8 136wy 1 5 (OUTLIERS) & bl Lol ‘gwf),gwyw;16§
Doyt D 53,5 et |y Sldalia 51 el a3 LT 51 eslinal b 015 g0 4 glaslne Sl o ok
oo |y sl y ol (3 5 25 93 g oo ewlons INFLUENCE (o5 5 iws b ST (5 8 mnad Sllalin 03 5

Llodds (ol \:?;1.1‘).345&,.3‘3 39 g4l , @-)J;S-JJ};JUJ}:..»J?) Lo ) Jgla 4;'...“ .-Lil.uda
DATA;
INPUT Y X;
CARDS;
PROC REG;
MODEL Y=X/INFLUENCE;
OUTPUT OUT=B P=YHAT R=YRESID;
PROC PILOT;

PLOT YRESID* (YHAT X);
RUN;QUIT;

se=is Rstudent | « pyo O A (o 0L |, Residual) bekledl G 2y 5 po> 05w
Hat ) ca /b el 05w (student residual) Cispmal oliledl pslie (Zuwl odd
ALY 98 ol e (35 Jle s dias o OLE ) Dldalin 344 L Leverage sl 3 ol (matrix
Loyl s oy Sldalin Pl a 36 edias Olis ccovratio oy 0w .yl 1) leverage
o)lel il Ogiw 3g Aol YU 55 6T covratio il sl T Leverage « (bl il
DFBETAS o, qia e LS oo dmlous odalie el T gl 1, Y Jldie y3 ,ui & 43l o DFFITS
sl 1 S ST e 6,803l odaline sl T Codim b1y Ogmmn S5 ul oo 51 S5 o 53 ok oS AL
oty ol odalin ¢SO LT S8l s 6l S Ssb 4 cdsl Je 3 b 2yl sluws pog baesls 53 Sildalie
15,8 eslizal 5 bl 51015 o b T o Ola 4 &
ASL e O poesls Hat Diag or HAT MATRIX > 2p Jf\—\

’ n
ool O 3 0315 AL RStudent >[2 | S1-¥

. . . . 3p =
Sl Oy 0l il |covrat10-1 |2 — Sy
ALY 51 K5 [DFBETAS | 4 [DFFITS | ,slae S1-¥
S 2\/_ . . 2\/; . ../ . - - o ®
45 jihe 2Un I [DFBETAS | jldie besy 0 51 & 55 [DFFITS | liis 5385 5sb 40
n

a8 8 i 55 Oy L OIS e 5 ) 58 0A Y Slalie G Jle 3 el Olsie 3l g 4 e 5 b

Sl o ) Dy Sl o SAS s S O, bR Ol S O g S 3
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Output Statistics

Hat Diag Cov mm=———- DFBETAS----—---
Obs Residual RStudent H Ratio DFFITS Intercept X
1 0.9686 0.7066 0.0609 1.1040 0.1800 -0.0733 0.1211
2 -0.7644 -0.5581 0.0688 1.1287 -0.1516 0.0703 -0.1089
3 -0.1975 -0.1441 0.0776 1.1641 -0.0418 0.0214 -0.0316
4 0.0694 0.0509 0.0874 1.1782 0.0158 -0.0087 0.0124
5 -0.4637 -0.3428 0.0982 1.1822 -0.1131 0.0666 -0.0919
6 -1.9467 -1.5048 0.1099 1.0285 -0.5289 0.3281 -0.4415
7 -2.3699 -1.8701 0.1099 0.9470 -0.6573 -0.6344 0.5487
8 -2.3030 -1.7975 0.0982 0.9512 -0.5931 -0.5660 0.4820
9 2.9363 2.3828 0.0982 0.8141 0.7862 -0.4633 0.6389
10 2.3033 1.8110 0.1099 0.9607 0.6365 -0.3948 0.5313
11 1.0993 0.7936 0.0364 1.0658 0.1542 0.0887 -0.0448
12 -1.0337 -0.7444 0.0344 1.0694 -0.1406 -0.0672 0.0252
13 -0.2168 -0.1545 0.0335 1.1107 -0.0288 -0.0106 0.0017
14 -1.1999 -0.8667 0.0335 1.0532 -0.1613 -0.0411 -0.0098
15 0.9671 0.6955 0.0344 1.0749 0.1314 0.0181 0.0235
16 -1.0160 -0.7322 0.0364 1.0730 -0.1423 -0.0034 -0.0413
17 -1.3491 -0.9812 0.0393 1.0437 -0.1986 0.0164 -0.0776
18 -0.7822 -0.5634 0.0433 1.0981 -0.1198 0.0216 -0.0574
19 0.4348 0.3127 0.0482 1.1217 0.0703 -0.0187 0.0390
20 -2.0983 -1.5795 0.0540 0.9527 -0.3776 0.1291 -0.2337
21 0.4301 0.3199 0.1099 1.1992 0.1124 0.1085 -0.0939
22 0.5970 0.4419 0.0982 1.1755 0.1458 0.1392 -0.1185
23 2.1639 1.6663 0.0874 0.9689 0.5156 0.4849 -0.4055
24 1.0308 0.7598 0.0776 1.1176 0.2204 0.2033 -0.1664
25 1.7978 1.3482 0.0688 1.0138 0.3663 0.3296 -0.2630
26 0.3647 0.2640 0.0609 1.1393 0.0672 0.0585 -0.0452
27 0.6316 0.4567 0.0540 1.1195 0.1092 0.0910 -0.0676
28 -0.7014 -0.5060 0.0482 1.1087 -0.1138 -0.0896 0.0632
29 1.0655 0.7714 0.0433 1.0761 0.1640 0.1197 -0.0786
30 -0.4176 -0.2989 0.0393 1.1121 -0.0605 -0.0399 0.0236
Sum of Residuals 0
Sum of Squared Residuals 55.02597
Predicted Residual SS (PRESS) 65.50947
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 36.11570 36.11570 18.38 0.0002
Error 28 55.02597 1.96521
Corrected Total 29 91.14167
Root MSE 1.40186 R-Square 0.3963
Dependent Mean 5.03333 Adj R-Sq 0.3747
Coeff Var 27.85154
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 1.70654 0.81715 2.09 0.0460
X 1 0.66536 0.15521 4.29 0.0002

2l 5 lls 4 s e el 0o 85 45 40 oIl e 5 03500 B 1y Oy Bl wly

. & - . - . =
S el 5 D) g 4 O s S )

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 3.94421 3.94421 4.61 0.0421
Error 24 20.53733 0.85572
Corrected Total 25 24.48154
Root MSE 0.92505 R-Square 0.1611
Dependent Mean 5.01154 Adj R-Sq 0.1262

Coeff Var 18.45845
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Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 3.71325 0.63135 5.88 <.0001
X 1 0.25966 0.12095 2.15 0.0421

(s joiin Jo ) Jobo © g rmacal 5 puand PV
(s o iie 33 w alaly 457 (635000 53 5 et 4 (Sl o3le o sls (61 O S5 4o Oz
b de 6 035 st e i il 53 058 ol st ey 0 o g 4 L T s e e
S g 0 6 SL (galuws u:%uﬂéii,;.;\;mﬁ\js &1yl SAS wali s b jaze s Sleslamal L1y Jos
Sy 55 Ol Ma ol 0l iyled (4ads § 059310 b SG (6l p X ansl Iy S Yor 5 me ys 3 5 15
Yy oeomen 5 (Ol X 5 @S slaw Yol Hl 5 Y =Ye™ ol e g3 cpl oS Sl OT 51 STl
GBS ds ke sl eyl (X andl 315 L STl o o 51 ) B 5 (G la3T g3 ,8 53 (55Tl sld)

58 e Y =InY, + BY Sppo a1 0T Ol 25 dobe 3l oz s

DATA ;
INPUT Y X;
y2=log(y);
CARDS;

PROC REG;

MODEL Y=X;

OUTPUT P=YHAT R~=YRESID;
PROC PLOT;

PLOT YRESID* (YHAT X) ;
run;

proc reg data=a;

model y2=x;

output p=yhat2 r=yresid2;
proc plot;

plot yresid2* (yhat2 x);
RUN;QUIT;

@j.@\e&@ﬁ@\lfﬁ)@a\fyzJ,:jz:.einputojbf)'\u\a.gs\f»f@s\b)uMbﬂ)sc_js\{
.xﬂfrt;JCARDS o515 3 5 5 input o )5 e b aes b s 4K

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 1 106080 106080 60.62 <.0001
Error 13 22749 1749.95201
Corrected Total 14 128830

Root MSE 41.83243 R-Square 0.8234

Dependent Mean 103.86667 Adj R-Sq 0.8098

Coeff Var 40.27512

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 259.58095 22.72999 11.42 <.0001

X 1 -19.46429 2.49997 -7.79 <.0001
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(553 O35 ) Jo 8 prmndl 5 el FA
S ke oS b 1y lls 0515 03 b (el 0 Sob ilisls 4 ek b slede I o 5o
03530 £33 S5 Cn oS sy 3l oslinel L Ol g o 1y Sl o ilisls b (st 0o S5 slehoe
s> 53, (WEIGHTED LEAST SQUARES)

DATA;
INPUT Y X;
CARDS;

PROC REG;

MODEL Y=X;

OUTPUT out=b P=YHAT R=YRESID;
data c;merge a b;

w=1l/ (yhat**2) ;

PROC reg;

model y=x;

weight w;

output out=d p=yhatw r=yresidw;
data e;merge c d;
residw=sqrt (w) *yresidw;
wyhat=sqrt (w) *yhatw;
xw=sqrt (w) *x;

proc plot;

PLOT YRESID* (YHAT X) ;

plot residw* (wyhat xw);

RUN;QUIT;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 49200278140 49200278140 607.53 <.0001
Error 28 2267537268 80983474
Corrected Total 29 51467815407
Root MSE 8999.08183 R-Square 0.9559
Dependent Mean 147092 Adj R-Sq 0.9544
Coeff Var 6.11798
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t]|
Intercept 1 49443 4288.89131 11.53 <.0001
X 1 8.04844 0.32653 24.65 <.0001
- - - . Z
il o Y =49443+8.0484X &y g0 s asl p ol Sge S 5 Il
. . L= . =
Multiple Regression) <l L 04w 5, .99
= = = - . . . . =
s 8 o 8 i O e 5 1) St e &S5 51 i b O g S ) Juke &S5
data;
input x1 x2 y;
cards;

proc reg;
model y=x1 x2/p clm cli xpx i;
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output out=b p=yhat r=yresid;
proc plot;
plot yresid* (yhat x1 x2);
run;quit;
Model Crossproducts X'X X'Y Y'Y
Variable Intercept x1 x2 y
Intercept 25 1312 506 235.6
x1 1312 76097.82 26296.3 11792.722
x2 506 26296.3 10460 4831.86
y 235.6 11792.722 4831.86 2284.1102
X'X Inverse, Parameter Estimates, and SSE
Variable Intercept x1 x2 y
Intercept 2.756210284 -0.011015371 -0.105638519 9.0314030737
x1 -0.011015371 0.000144131 0.0001705225 -0.071583584
x2 -0.105638519 0.0001705225 0.0047771491 0.2050051098
y 9.0314030737 -0.071583584 0.2050051098 9.9209535991
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 53.89485 26.94742 59.76 <.0001
Error 22 9.92095 0.45095
Corrected Total 24 63.81580
Root MSE 0.67153 R-Square 0.8445
Dependent Mean 9.42400 Adj R-Sq 0.8304
Coeff Var 7.12574
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 9.03140 1.11486 8.10 <.0001
x1 1 -0.07158 0.00806 -8.88 <.0001
x2 1 0.20501 0.04641 4.42 0.0002
Output Statistics
Dep Var Predicted Std Error
Obs y Value Mean Predict 95% CL Mean 95% CL Predict Residual
1 10.9800 10.6046 0.1949 10.2004 11.0088 9.1545 12.0547 0.3754
2 11.1300 11.0055 0.2296 10.5292 11.4817 9.5336 12.4773 0.1245
3 12.5100 11.5417 0.2362 11.0519 12.0316 10.0654 13.0181 0.9683
4 8.4000 8.9224 0.1433 8.6253 9.2195 7.4984 10.3464 -0.5224
5 9.2700 8.9413 0.1597 8.6101 9.2724 7.5098 10.3728 0.3287
6 8.7300 8.4376 0.2298 7.9609 8.9143 6.9656 9.9096 0.2924
7 6.3600 5.9606 0.4495 5.0284 6.8928 4.2848 7.6365 0.3994
8 8.5000 8.2561 0.2878 7.6591 8.8530 6.7408 9.7713 0.2439
9 7.8200 8.2756 0.2073 7.8456 8.7055 6.8180 9.7331 -0.4556
10 9.1400 9.0154 0.1401 8.7250 9.3059 7.5928 10.4381 0.1246
11 8.2400 9.8100 0.1442 9.5110 10.1090 8.3856 11.2344 -1.5700
12 12.1900 11.2677 0.2295 10.7918 11.7437 9.7960 12.7395 0.9223
13 11.8800 11.3250 0.2347 10.8384 11.8117 9.8498 12.8003 0.5550
14 9.5700 10.3423 0.2047 9.9178 10.7669 8.8864 11.7983 -0.7723
15 10.9400 10.3964 0.1848 10.0133 10.7796 8.9520 11.8408 0.5436
16 9.5800 9.6597 0.1391 9.3713 9.9481 8.2375 11.0819 -0.0797
17 10.0900 9.2966 0.1720 8.9399 9.6533 7.8590 10.7342 0.7934
18 8.1100 8.5307 0.2223 8.0697 8.9916 7.0637 9.9976 -0.4207
19 6.8300 6.2756 0.4439 5.3551 7.1961 4.6062 7.9450 0.5544
20 8.8800 8.4135 0.2744 7.8444 8.9827 6.9091 9.9180 0.4665
21 7.6800 7.9703 0.2061 7.5430 8.3977 6.5136 9.4271 -0.2903
22 8.4700 9.1775 0.1483 8.8700 9.4851 7.7513 10.6037 -0.7075
23 8.8600 9.9389 0.1500 9.6279 10.2499 8.5119 11.3658 -1.0789
24 10.3600 10.7406 0.2062 10.3129 11.1683 9.2838 12.1975 -0.3806
25 11.0800 11.4942 0.2352 11.0065 11.9820 10.0186 12.9698 -0.4142
Sum of Residuals 0
Sum of Squared Residuals 9.92095
Predicted Residual SS (PRESS) 12.67146
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oot 43 525 b 0l 3,51 linl (3 g S5V
Sladly 51 U5« ol SosS s Son 1 Al lss Ll 05 8, il awlie
(SCALED)os (g pwlis el 5 Jitus glaite 31 oslizl 3,000 571 53 dits Jites e (5,8 o100
ol o cpl 03,87 Cows 4 QG SAS 5 34 dal s dde (igd o e oty BB O g S5 ol b 4 &S
PATH ) s ol polie Olea codd yllilal ol polis & Sl S5 LB syls 340
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data;

input x1 x2 y;
cards;

proc reg;

model y=x1 x2/stb;

run;quit;
2 N N = . . = . & & .
J’,:acu\.&)J\..bb.m‘Qj:.w;‘)%‘]saaéwuﬂ;)%‘fpﬁojwASJJMGAQ.P\:'STBwmbﬂ&.\)b
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 53.89485 26.94742 59.76 <.0001
Error 22 9.92095 0.45095
Corrected Total 24 63.81580
Root MSE 0.67153 R-Square 0.8445
Dependent Mean 9.42400 Adj R-Sq 0.8304
Coeff Var 7.12574
Parameter Estimates
Parameter Standard Standardized
Variable DF Estimate Error t Value Pr > |t| Estimate
Intercept 1 9.03140 1.11486 8.10 <.0001 0
x1 1 -0.07158 0.00806 -8.88 <.0001 -0.76268
x2 1 0.20501 0.04641 4.42 0.0002 0.37939

oo 5 =0.76268 i, XL ois 5,lbbkal s S5 o b o ol 3 335 o odalive &5 shilen
AL 0 0.37939 i, X2 ki 3 lbiliul O g S

LS‘“l“‘? A= LQL@LAA.V\
;@K@,m‘ﬁbwmjs@L;;N&idmgﬂ.@\@bm,ua!plpﬁuw;,,uzfami’ 5 )3
V.AMWX)YﬁJ&A&f‘ﬁPLOT4{.‘9)‘)|03L&~‘bf|u\.al:.’b..kolf o= ")J(X)u.)}?;(sm" Loy
)-’-Lsufﬂjd?@buﬁ@'MJJ&Kquﬁwﬁbbyb)bd#&@‘u&cbﬁw)j
Je ;3 MODEL 6,18 ;5 .ol ot (oo 8 X, = X7 Sy 4 X2 i2e  INPUT o1 8 5l s 5 4l

ol 0k yadeiin O s S
data;
input x y;

X2=x**2;
cards;
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proc reg;

model y=x x2;

output p=yhat r=yresid;
proc plot;

plot yresid* (yhat x);
run;quit;

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 3104.24697 1552.12349 79.43 <.0001
Error 16 312.63829 19.53989
Corrected Total 18 3416.88526

Root MSE 4.42040 R-Square 0.9085

Dependent Mean 34.18421 Adj R-Sq 0.8971

Coeff Var 12.93110

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 -6.67419 3.39971 -1.96 0.0673
x 1 11.76401 1.00278 11.73 <.0001
x2 1 -0.63455 0.06179 -10.27 <.0001

il 0 ¥ =—6.674+11.764X —0.6345X7 &y g0 4 0l ol Sy S ko

proc glm sus jleslannl b glakesdi> oﬂjf) clgdde vy
XxX Oys0 @ ¥ qjswcuuﬁd.u):&c@.:}XZJ:é:s;jaiﬁyéj@cq))dU‘o:u;M\Q)y):

@\J.é:ubjJwbﬁ‘jﬂ)f)ésbuja:y&ééhmbj.ubC)b):.w:ﬁl.w:ﬁ@@ﬂqwm
data;
input x y;
X2=x**2;
cards;

proc glm;
model y=x x*x;
output p=yhat r=yresid;

proc plot;
plot yresid* (yhat x);
run;quit;
Dependent Variable: y
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 3104.246975 1552.123487 79.43 <.0001
Error 16 312.638288 19.539893
Corrected Total 18 3416.885263
R-Square Coeff Var Root MSE y Mean
0.908502 12.93110 4.420395 34.18421
Source DF Type I SS Mean Square F Value Pr > F
x 1 1043.427434 1043.427434 53.40 <.0001
X*x 1 2060.819541 2060.819541 105.47 <.0001
Source DF Type III SS Mean Square F Value Pr > F
x 1 2689.176960 2689.176960 137.62 <.0001

X*x 1 2060.819541 2060.819541 105.47 <.0001
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Standard
Parameter Estimate Error t Value Pr > |t|
Intercept -6.67419161 3.39970751 -1.96 0.0673
X 11.76400567 1.00278222 11.73 <.0001
x*x -0.63454917 0.06178832 -10.27 <.0001

il o ¥V =—6.674+11.764X —0.6345X7 &) g0 4 40l s ) Ggemn S 5 Jko

(centering) 355 b 0w S5 slgdts V¥

6 Olg o Ligd o sl I ol uds Slssl 315 &S 1y Jde ls Camed (gl do iz O o S5 sledte o

cuiu‘ubjfoégﬂﬁo:uLALdﬁ.ajrgbjbjﬁ(&ﬁigﬁLQJ{XZCfmﬂ]u?g)Jigm‘gngaau95}§JA§agwj
1S s PROC MEANS 45 3l eslitel b il 15 (g sbums Skl oyl 3) fites it 5,S0ks L Lo

35S Ol 1y it e 5Kk 01y o (@288 (5, 5T5L) MEAN (g, Las|

data;

input x y;

x1l=x-7.263;
xX2=(x-7.263) **2;

cards;

proc reg;

model y=xl1 x2;

output p=yhat r=yresid;

proc plot;
plot yresid* (yhat x);
run;quit;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 3104.24697 1552.12349 79.43 <.0001
Error 16 312.63829 19.53989
Corrected Total 18 3416.88526
Root MSE 4.42040 R-Square 0.9085
Dependent Mean 34.18421 Adj R-Sq 0.8971
Coeff Var 12.93110
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 45.29457 1.48286 30.55 <.0001
x1 1 2.54654 0.25384 10.03 <.0001
x2 1 -0.63455 0.06179 -10.27 <.0001

A3l e Y = 45.295+ 2.546(X —7.2632) — 0.635(X —7.2632)> &y g 4y sl 1 ! Sgew S 5 ke

S ke (51 O e 8 5 ddo V¥
ol Joli b pize ol 5088 L5 55 Jiole3T 5 5e (la it (6l |y dtgo ulide &G Olg as Dlisl A8
e S5 2 o it 6801 Ol H1 01 b ems ol 1) (salel b jiza 4 il Sl ol 55 s 42 5

A S e LS ol ke el ke 4,801 4 315 55 oy 35 90 il
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data;
input x1 y x2 x3;
cards;

proc reg;
model y=x1 x2 x3;
output p=yhat r=yresid;
proc plot;
plot yresid* (yhat x1);
run;quit;
Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 2 3104.24697 1552.12349 79.43 <.0001
Error 16 312.63829 19.53989
Corrected Total 18 3416.88526

Root MSE 4.42040 R-Square 0.9085

Dependent Mean 34.18421 Adj R-Sq 0.8971

Coeff Var 12.93110

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 45.29457 1.48286 30.55 <.0001
x1 1 2.54654 0.25384 10.03 <.0001
x2 1 -0.63455 0.06179 -10.27 <.0001
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 38.60575 12.86858 142.78 <.0001
Error 9 0.81118 0.09013
Corrected Total 12 39.41692
Root MSE 0.30022 R-Square 0.9794
Dependent Mean 12.78462 Adj R-Sq 0.9726
Coeff Var 2.34827
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t]|
Intercept 1 1.43088 0.65744 2.18 0.0575
x1 1 0.48676 0.02574 18.91 <.0001
x2 1 -1.91838 0.20180 -9.51 <.0001
x3 1 -2.19191 0.21143 -10.37 <.0001

il e ¥ =1.43088+0.48676.X, —1.91838X, —2.19191X, &) g0 4 sl ) S S 5 Je

by o)l 5 5,5 b Sl ke (51 050w 85 dido VO

data;
input x1 y x2 x3;
cards;

proc sort;

by x2 x3;

proc reg;

model y=x1;

output p=yhat r=yresid;
by x2 x3;

proc plot;

plot yresid* (yhat x1);
run;quit;
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—————————————————————————————————————————— %x2=0 %x3=0 --------- e
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 7.92100 7.92100 62.70 0.0042
Error 3 0.37900 0.12633
Corrected Total 4 8.30000
Root MSE 0.35543 R-Square 0.9543
Dependent Mean 13.60000 Adj R-Sq 0.9391
Coeff Var 2.61349
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 2.47500 1.41394 1.75 0.1783
x1 1 0.44500 0.05620 7.92 0.0042
—————————————————————————————————————————— x2=0 %X3=1 --——-—--————
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1.10450 1.10450 12.07 0.0738
Error 2 0.18300 0.09150
Corrected Total 3 1.28750
Root MSE 0.30249 R-Square 0.8579
Dependent Mean 12.62500 Adj R-Sq 0.7868
Coeff Var 2.39596
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 -0.30000 3.72320 -0.08 0.9431
x1 1 0.47000 0.13528 3.47 0.0738
—————————————————————————————————————————— x2=1 x3=0 ——-——-———
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 23.30332 23.30332 323.26 0.0031
Error 2 0.14418 0.07209
Corrected Total 3 23.44750
Root MSE 0.26849 R-Square 0.9939
Dependent Mean 11.92500 Adj R-Sq 0.9908
Coeff Var 2.25150
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t|
Intercept 1 -0.97912 0.73016 -1.34 0.3119
x1 1 0.50604 0.02815 17.98 0.0031

(MULTICOLLINEARITY) { s S5 4 jons 53 abean 55 5 s VF
Sla e 3 g0 ST 53 il bl (JUS8 5 ,1) dolaze o a4 Cord il Jits (Sla it ¢ Ggom S5 4 o5 )
5 eV Jitee sls pite  Siad 35050 S 53 Lol ST o sloul USis ol ol A s dolaze fitis
S 345 0 S Sl cpl 53 AiL olidl b odiS of S Wil a0 g S Jhe I (6,8 am (63,050 iz
@ .sjbsjq-jJi;mdh,gw):éa}u.asﬁjwjjd&a\spss 33 .:)\asﬁj&blﬁgdbﬁ-ra.%
collinoint vif  (glaau § 3l e 5035 415/ Codle ¢ MODEL 5 jne Sl w yshiie ‘ot

sged LS e Ol |y ades L 3y sl 4 by e glae,lT cct:.i;,f aw cpl 5gh o eslil Ol
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52 4 4 by o CHARACTERISTIC ROOT) aasin i) & 354 o Csl collinoint
Co e VAE (ol adean L 5925 51 0L (0T & 655 b i) 6o S aaduinn ady g Ol e
33 35 ge gk a gl (VARIANCE INFLATION FACTOR) bl il ,sSh Ol s dunlous

5133 O 55l 5581 5 Camed Ol ezl 855 Ve GO SIVAE pslie 51 eSS o S 558 o Jube

.(TOLZ#)@\Vifuﬁgsg‘o)bTTol 315 54y Jaean Lo

data;

input yimport xport xinvest xconsum;

cards;

4

proc reg;
model yimport=xport xinvest xconsum/collinoint vif tol;

run;quit;
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 3 204.77614 68.25871 285.61
Error 7 1.67295 0.23899
Corrected Total 10 206.44909
Root MSE 0.48887 R-Square 0.9919
Dependent Mean 21.89091 Adj R-Sq 0.9884
Coeff Var 2.23321
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t| Tolerance
Intercept 1 -10.12799 1.21216 -8.36 <.0001
xport 1 -0.05140 0.07028 -0.73 0.4883 0.00538
xinvest 1 0.58695 0.09462 6.20 0.0004 0.98144
xconsum 1 0.28685 0.10221 2.81 0.0263 0.00537
Collinearity Diagnostics (intercept adjusted)
Condition - --------—- Proportion of Variation
Number Eigenvalue Index xport xinvest
1 1.99915 1.00000 0.00134 0.00092898
2 0.99815 1.41522 0.00000686 0.98135 0
3 0.00269 27.25683 0.99865 0.01772

orthoreg ,su.s jlesliwl b O g S 5 4 2 WV

Pr > F

<.0001

Variance
Inflation

0
185.99747
1.01891
186.11002

0.00134
.00000359
0.99865

235 5y Jabuen A Jites (gla e e (LBl 43I (delis Loyl 5 0 g 5 4 o slaesls S

3551 e S8 L1y O g 8l o Ll (oo (35000 Coior 3 4y nl 35h (or e3linal ay gy pl Sl il

data;

input yimport xport xinvest xconsum;

cards;

’

proc orthoreg;
model yimport=xport xinvest xconsum;
run;quit;

S
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Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 204.77614145 68.258713816 285.61 <.0001
Error 7 1.6729494613 0.2389927802
Corrected Total 10 206.44909091

Root MSE 0.4888688783
R-Square 0.9918965521

Standard
Variable DF Parameter Estimate Error t Value Pr > |t|
Intercept 1 -10.127988155231 1.2121599585 -8.36 <.0001
xport 1 -0.0513961597134 0.0702799871 -0.73 0.4883
xinvest 1 0.5869490426644 0.0946184207 6.20 0.0004
xconsum 1 0.28684867563942 0.1022081143 2.81 0.0263
. = -
J 2?”JS’J L Vﬂﬂ) YA
data;
input y x;

cards;

proc GPLOT;
PLOT Y*X;
SYMBOL I=RL;
run;quit;

= =
Ll (28T aled ol por 4 0 e 875 Lot oy 5 050 S5 4 255 VA
data;
input y x;
cards;
PROC REG;
MODEL Y=X/P;
OUTPUT PREDICTED=FIT RESIDUAL=RES;
proc GPLOT;
PLOT Y*X Y*X="Q" Y*FIT="P"/OVERLAY; ;
SYMBOL I=RL;
run;quit;

AW (o 5 5 39 Sl g 1 o s 35
25 AL sl e sy etes axlse JRee e (oL sl L S8 05 S5 53 35050 S ok )3
S S s a5 ke 1 K (Sl pled (G 85 e )15 5 Sl 1 b ki o iialie 51 (gles sazs
ooy Cade &l e MODEL 25 5 31w 53 Ll 545 s e3lizl PROC REG 45, Oles | SAS s
Gkl oyl Sl gms ol pb g JWs 4 22357 »» SELECTION=name &z 4 |, s e e
35,5 IS 4 STEPWISE ; FORWARD (lgis, ;5 SLE=0.1 .3,5 .« «i4 SLS=p ;, SLE=p
Orrped AL STl Lo)n Nt clpd e e 5l 45T olapine Do sl g el Ll ST Ll pne ol o
gl oS el e pl 4 0353 e 03lizel BACKWARD o) & 51 eslizul Ol 5> Lis S SLS=0.1
silie glaoyl S e e 2o S (6l 88 js il e Aoy Vo Jde 3 e G i (gl O35 I3 gine

:xbjftso6b1d&a}f$§bk$)>£f>j:>}?3
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forward s, 4 Luwe iuf LA
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33,5 o dlyl Jde sla mall 55 0LL 5 Lisd oo Je 3505 (SO (S citad (daoys Ve b

data;
input y x1-x6;
cards;

proc reg;
model y=x1-x6/selection=forward sle=0.1;
run;quit;

oﬁﬂb-’.&\.’@ SWREA K L.JJ}:»@ Jde 3)1345&1.:&,3';:» Qaﬁj‘bgaade.nfuupda Jde 3,09 &L{&ch.»
ol gt gl ol o5 o8 4 aalip (g 5 5o oS i 2 K

Forward Selection: Step 1
e 4y p g poiza 59,9 gl ol

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1763.33890 1763.33890 19.49 0.0001
Error 28 2533.62776 90.48671
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 27.30933 8.63151 905.80266 10.01 0.0037
x3 0.66021 0.14956 1763.33890 19.49 0.0001
Bounds on condition number: 1, 1
Forward Selection: Step 2
Variable x1 Entered: R-Square = 0.5393 and C(p) = 7.2706
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2317.28741 1158.64370 15.80 <.0001
Error 27 1979.67926 73.32145
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 16.00455 8.79121 243.00796 3.31 0.0798
x1 0.36722 0.13360 553.94850 7.56 0.0105
x3 0.43688 0.15725 565.97534 7.72 0.0098

Forward Selection: Step 2
Bounds on condition number: 1.3643, 5.457

Dy el B 5 sk G B 5 e G s el e
Y =0.36722X, +0.43688.X, +16.00455
il e 25 s 4 ke 10 B ol e 4Bl

No other variable met the 0.1000 significance level for entry into the model.
Summary of Forward Selection

Variable Number Partial Model
Step Entered Vars In R-Square R-Square C(p) F Value Pr > F
1 x3 1 0.4104 0.4104 14.0206 19.49 0.0001
2 x1 2 0.1289 0.5393 7.2706 7.56 0.0105




[N ologs> Giuuao polhie - oaiif gl 65)WoT sloosh (ulas g wjai )y SAS )lpslpp sp)J
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backward i, 4 jldde 5 iz i S A

QJ}:J‘)GMCE.«SGJ;)&GAJ@G}JJAJJ&LQ%W$ﬁdﬁdhb)‘)bﬂmmw&j)w|)b
sl 0dd 03lizul SLE (gl 4 SLS o1 5 51 3 med 4. dil Aoy Ve 51 28 Jie b LT

data;
input y x1-x6;
cards;

proc reg;
model y=x1-x6/selection=backward sls=0.1;

run;quit;
"UJP:LSA Jde JJ‘) a milA dad O
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 2840.88079 473.48013 7.48 0.0002
Error 23 1456.08588 63.30808
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 20.14214 12.46359 165.34231 2.61 0.1197
x1 0.26828 0.16155 174.58215 2.76 0.1104
x2 0.10242 0.16068 25.72088 0.41 0.5302
x3 0.32199 0.18994 181.92831 2.87 0.1035
x4 0.46685 0.21265 305.13235 4.82 0.0385
x5 -0.18692 0.14040 112.21026 1.77 0.1961
x6 -0.30865 0.19845 153.14683 2.42 0.1335
Bounds on condition number: 2.3619, 71.204

Backward Elimination: Step 1
Variable x2 Removed: R-Square = 0.6552 and C(p) = 5.4063

)‘&fJu\ﬁded}&b\&wcsbfd%W‘\f@jﬁ:w‘ﬂ)J}.&L;AC)B-JV\.AJ‘Y ojwﬂiiﬁ:dﬂcu\s

.C;w~‘Jljﬁ3 Loy K j‘ LFT BEN) VLZQ < Lbjciln dod

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 5 2815.15991 563.03198 9.12 <.0001
Error 24 1481.80676 61.74195
Corrected Total 29 4296.96667

Backward Elimination: Step 1

Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 21.73314 12.05910 200.53735 3.25 0.0841
x1 0.30956 0.14616 276.96140 4.49 0.0447
x3 0.34146 0.18514 210.01982 3.40 0.0775
x4 0.46702 0.21000 305.34924 4.95 0.0358
x5 -0.19726 0.13773 126.64838 2.05 0.1650
x6 -0.28840 0.19345 137.22961 2.22 0.1490
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Bounds on condition number: 2.3619, 48.363

Backward Elimination: Step 2
Variable x5 Removed: R-Square = 0.6257 and C(p) = 5.4068
Analysis of Variance

.>”@ojﬁd.,ujm cjwj:k’;c:(ajé(av\.;

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 2688.51153 672.12788 10.45 <.0001
Error 25 1608.45514 64.33821
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 11.04559 9.67009 83.94330 1.30 0.2642
x1 0.22954 0.13787 178.33978 2.77 0.1084
x3 0.41463 0.18165 335.21494 5.21 0.0312
x4 0.46852 0.21437 307.31916 4.78 0.0384
x6 -0.35362 0.19192 218.41352 3.39 0.0773

Bounds on condition number: 2.3619, 31.469
"""""""""""""""""" Backward Elimination: Step 3
Backward Elimination: Step 3
Variable x1 Removed: R-Square = 0.5842 and C(p) = 6.2238
D9)s° d)ﬂ.’dv\.é‘)‘\ o)szi.}'ﬁ:(}.wcu\s

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2510.17175 836.72392 12.18 <.0001
Error 26 1786.79492 68.72288
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 15.00526 9.68718 164.88972 2.40 0.1335
x3 0.51333 0.17746 575.01654 8.37 0.0076
x4 0.61186 0.20290 624.94229 9.09 0.0057
x6 -0.44398 0.19026 374.21667 5.45 0.0276

Bounds on condition number: 1.9809, 16.403

Ale oo BLdde 37 5 F O la i Culg s g

All variables left in the model are significant at the 0.1000 level.
Summary of Backward Elimination

Variable Number Partial Model
Step Removed Vars In R-Square R-Square C(p) F Value Pr > F
1 x2 5 0.0060 0.6552 5.4063 0.41 0.5302
2 x5 4 0.0295 0.6257 5.4068 2.05 0.1650
3 x1 3 0.0415 0.5842 6.2238 2.77 0.1084
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data;
input y x1-x6;
cards;

proc reg;
model y=x1-x6/selection=stepwise sle=0.1 sls=0.1;

run;quit;
.;}i * J.baé)tgv<xé;aldj‘¢J3
Variable x3 Entered: R-Square = 0.4104 and C(p) = 14.0206
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1763.33890 1763.33890 19.49 0.0001
Error 28 2533.62776 90.48671
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 27.30933 8.63151 905.80266 10.01 0.0037
x3 0.66021 0.14956 1763.33890 19.49 0.0001
Bounds on condition number: 1, 1
Stepwise Selection: Step 2
Variable x1 Entered: R-Square = 0.5393 and C(p) = 7.2706
.J}.&@JJ.AQJU\ j:a’;c:(ajécv\a
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2317.28741 1158.64370 15.80 <.0001
Error 27 1979.67926 73.32145
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 16.00455 8.79121 243.00796 3.31 0.0798
x1 0.36722 0.13360 553.94850 7.56 0.0105
x3 0.43688 0.15725 565.97534 7.72 0.0098

Stepwise Selection: Step 2

Bounds on condition number: 1.3643, 5.457

..umc,uJ.u,'\o.wU\,L;Laﬁ;u;miﬁ“woud.w)w,\L;uﬂ;@&,::;dw

All variables left in the model are significant at the 0.1000 level.
No other variable met the 0.1000 significance level for entry into the model.

Summary of Stepwise Selection

Variable Variable Number Partial Model
Step Entered Removed Vars In R-Square R-Square C(p) F Value Pr > F
1 x3 1 0.4104 0.4104 14.0206 19.49 0.0001

2 x1 2 0.1289 0.5393 7.2706 7.56 0.0105
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data;
input y x1-x6;
cards;

’

proc reg;

model y=x1-x6/selection=maxr;

run;quit;

Maximum R-Square Improvement: Step 1

Pr > F

0.0001

Pr > F

<.0001

Pr > F

<.0001

Variable x3 Entered: R-Square = 0.4104 and C(p) = 14.0206
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 1 1763.33890 1763.33890 19.49
Error 28 2533.62776 90.48671
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 27.30933 8.63151 905.80266 10.01 0.0037
x3 0.66021 0.14956 1763.33890 19.49 0.0001
Bounds on condition number: 1, 1
The above model is the best 1l-variable model found.
Maximum R-Square Improvement: Step 2
Variable x1 Entered: R-Square = 0.5393 and C(p) = 7.2706
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 2 2317.28741 1158.64370 15.80
Error 27 1979.67926 73.32145
Corrected Total 29 4296.96667
Dependent Variable: y
Maximum R-Square Improvement: Step 2
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 16.00455 8.79121 243.00796 3.31 0.0798
x1 0.36722 0.13360 553.94850 7.56 0.0105
x3 0.43688 0.15725 565.97534 7.72 0.0098
Bounds on condition number: 1.3643, 5.457
The above model is the best 2-variable model found.
Maximum R-Square Improvement: Step 3
Variable x5 Entered: R-Square = 0.5787 and C(p) = 6.5948
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 3 2486.68762 828.89587 11.90
Error 26 1810.27905 69.62612
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 29.31976 12.09385 409.22655 5.88 0.0226
x1 0.44925 0.14041 712.76496 10.24 0.0036
x3 0.39329 0.15576 443.90622 6.38 0.0180
x5 -0.22046 0.14134 169.40021 2.43 0.1309
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Bounds on condition number: 1.5868, 12.4

Maximum R-Square Improvement: Step 4

82

Bounds on condition number: 2.3619, 31.469

The above model is the best 4-variable model found.

Maximum R-Square Improvement: Step 7

Maximum R-Square Improvement: Step 7
Variable x5 Entered: R-Square = 0.6552 and C(p)

5.

4063

Pr > F

<.0001

Pr > F

<.0001

Pr > F

<.0001

Variable x3 Removed: R-Square = 0.5957 and C(p) = 5.4409
Variable x4 Entered
Maximum R-Square Improvement: Step 4
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 3 2559.73481 853.24494 12.77
Error 26 1737.23186 66.81661
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 25.96209 12.24456 300.38447 4.50 0.0437
x1 0.44247 0.13596 707.69545 10.59 0.0031
x4 0.47170 0.16958 516.95342 7.74 0.0099
x5 -0.28408 0.13621 290.64911 4.35 0.0470
The above model is the best 3-variable model found.
Maximum R-Square Improvement: Step 5
Variable x3 Entered: R-Square = 0.6232 and C(p) = 5.5739
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 4 2677.93031 669.48258 10.34
Error 25 1619.03636 64.76145
Corrected Total 29 4296.96667
Maximum R-Square Improvement: Step 5
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 22.38356 12.34237 212.99896 3.29 0.0818
x1 0.38451 0.14056 484.63090 7.48 0.0113
x3 0.23717 0.17556 118.19549 1.83 0.1888
x4 0.33529 0.19511 191.24269 2.95 0.0981
x5 -0.24559 0.13709 207.83229 3.21 0.0853
Maximum R-Square Improvement: Step 6
Variable x5 Removed: R-Square = 0.6257 and C(p) = 5.4068
Variable x6 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value
Model 4 2688.51153 672.12788 10.45
Error 25 1608.45514 64.33821
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 11.04559 9.67009 83.94330 1.30 0.2642
x1 0.22954 0.13787 178.33978 2.77 0.1084
x3 0.41463 0.18165 335.21494 5.21 0.0312
x4 0.46852 0.21437 307.31916 4.78 0.0384
x6 -0.35362 0.19192 218.41352 3.39 0.0773
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Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 5 2815.15991 563.03198 9.12 <.0001
Error 24 1481.80676 61.74195
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 21.73314 12.05910 200.53735 3.25 0.0841
x1 0.30956 0.14616 276.96140 4.49 0.0447
x3 0.34146 0.18514 210.01982 3.40 0.0775
x4 0.46702 0.21000 305.34924 4.95 0.0358
x5 -0.19726 0.13773 126.64838 2.05 0.1650
x6 -0.28840 0.19345 137.22961 2.22 0.1490

The above model is the best 5-variable model found.
Maximum R-Square Improvement: Step 8
Variable x2 Entered: R-Square = 0.6611 and C(p) = 7.0000

Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 2840.88079 473.48013 7.48 0.0002
Error 23 1456.08588 63.30808
Corrected Total 29 4296.96667

Maximum R-Square Improvement: Step 8

Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 20.14214 12.46359 165.34231 2.61 0.1197
x1 0.26828 0.16155 174.58215 2.76 0.1104
x2 0.10242 0.16068 25.72088 0.41 0.5302
x3 0.32199 0.18994 181.92831 2.87 0.1035
x4 0.46685 0.21265 305.13235 4.82 0.0385
x5 -0.18692 0.14040 112.21026 1.77 0.1961
x6 -0.30865 0.19845 153.14683 2.42 0.1335

Bounds on condition number: 2.3619, 71.204

The above model is the best 6-variable model found.
No further improvement in R-Square is possible.

Minr s, 4 & iu S AF
AS o Jos BACKWARD 5, acsi by &5 55, 0l

data;
input y x1-x6;
cards;

14
proc reg;
model y=x1-x6/selection=minr;
run;quit;
Minimum R-Square Improvement: Step 1

Variable x5 Entered: R-Square = 0.0010 and C(p) = 41.8072
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 4.22088 4.22088 0.03 0.8694
Error 28 4292.74579 153.31235
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 67.00288 14.45858 3292.39982 21.48 <.0001

x5 -0.03225 0.19438 4.22088 0.03 0.8694
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Minimum R-Square Improvement: Step 2
Variable x5 Removed: R-Square = 0.0427 and C(p) = 38.9751
Variable x6 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 183.52046 183.52046 1.25 0.2732
Error 28 4113.44620 146.90879
Corrected Total 29 4296.96667
Minimum R-Square Improvement: Step 2
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 54.09849 9.68190 4586.65857 31.22 <.0001
x6 0.24330 0.21768 183.52046 1.25 0.2732
Minimum R-Square Improvement: Step 3
Variable x6 Removed: R-Square = 0.2676 and C(p) = 23.7116
Variable x2 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1149.81955 1149.81955 10.23 0.0034
Error 28 3147.14711 112.39811
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 36.35822 9.04976 1814.21910 16.14 0.0004
x2 0.52556 0.16432 1149.81955 10.23 0.0034
Minimum R-Square Improvement: Step 4
Variable x2 Removed: R-Square = 0.4076 and C(p) = 14.2106
Variable x1 Entered
Minimum R-Square Improvement: Step 4
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1751.31206 1751.31206 19.26 0.0001
Error 28 2545.65460 90.91624
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 28.20396 8.48083 1005.50531 11.06 0.0025
x1 0.55902 0.12737 1751.31206 19.26 0.0001
Minimum R-Square Improvement: Step 5
Variable x1 Removed: R-Square = 0.4085 and C(p) = 14.1499
Variable x4 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1755.15251 1755.15251 19.33 0.0001
Error 28 2541.81416 90.77908
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 17.20466 10.92577 225.09917 2.48 0.1266
x4 0.72855 0.16569 1755.15251 19.33 0.0001
Minimum R-Square Improvement: Step 6
Variable x4 Removed: R-Square = 0.4104 and C(p) = 14.0206
Variable x3 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 1 1763.33890 1763.33890 19.49 0.0001
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Error 28 2533.62776 90.48671
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 27.30933 8.63151 905.80266 10.01 0.0037
x3 0.66021 0.14956 1763.33890 19.49 0.0001

The above model is the best 1l-variable model found.
Minimum R-Square Improvement: Step 7
Variable x5 Entered: R-Square = 0.4128 and C(p) = 15.8534
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 1773.92265 886.96133 9.49 0.0008
Error 27 2523.04401 93.44607
Corrected Total 29 4296.96667

Minimum R-Square Improvement: Step 7

Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 30.98054 13.99776 457.74309 4.90 0.0355
x3 0.66167 0.15205 1769.70177 18.94 0.0002
x5 -0.05109 0.15182 10.58375 0.11 0.7391

Bounds on condition number: 1.0008, 4.0033
Minimum R-Square Improvement: Step 8
Variable x3 Removed: R-Square = 0.4310 and C(p) = 14.6195
Variable x4 Entered
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 1852.03936 926.01968 10.23 0.0005
Error 27 2444 .92730 90.55286
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 26.68766 14.25214 317.51444 3.51 0.0720
x4 0.76023 0.16829 1847.81848 20.41 0.0001
x5 -0.15715 0.15193 96.88685 1.07 0.3101

Minimum R-Square Improvement: Step 9
Variable x5 Removed: R-Square = 0.4504 and C(p) = 13.3066
Variable x6 Entered
Minimum R-Square Improvement: Step 9
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 1935.15520 967.57760 11.06 0.0003
Error 27 2361.81146 87.47450
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 19.13970 10.80956 274.24318 3.14 0.0879
x4 0.89616 0.20027 1751.63474 20.02 0.0001
x6 -0.29669 0.20682 180.00269 2.06 0.1629

Minimum R-Square Improvement: Step 10

Variable x6 Removed: R-Square = 0.4719 and C(p) = 11.8411
Variable x2 Entered
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2027.93713 1013.96857 12.07 0.0002
Error 27 2269.02953 84.03813

Corrected Total 29 4296.96667
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Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 11.36631 11.00042 89.72155 1.07 0.3106
x2 0.28816 0.15994 272.78462 3.25 0.0828
x4 0.58009 0.17946 878.11758 10.45 0.0032
Minimum R-Square Improvement: Step 10
Bounds on condition number: 1.2672, 5.0687
Minimum R-Square Improvement: Step 11
Variable x2 Removed: R-Square = 0.4971 and C(p) = 10.1348
Variable x3 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2135.95507 1067.97754 13.34 <.0001
Error 27 2161.01159 80.03747
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 13.20960 10.42123 128.59822 1.61 0.2158
x3 0.40250 0.18453 380.80256 4.76 0.0380
x4 0.44039 0.20410 372.61617 4.66 0.0400
Minimum R-Square Improvement: Step 12
Variable x3 Removed: R-Square = 0.5281 and C(p) = 8.0319
Variable x1 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2269.08570 1134.54285 15.11 <.0001
Error 27 2027.88096 75.10670
Corrected Total 29 4296.96667
Minimum R-Square Improvement: Step 12
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 10.35826 10.27685 76.30133 1.02 0.3224
x1 0.36127 0.13811 513.93319 6.84 0.0144
x4 0.47207 0.17980 517.77364 6.89 0.0141
Minimum R-Square Improvement: Step 13
Variable x4 Removed: R-Square = 0.5393 and C(p) = 7.2706
Variable x3 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 2317.28741 1158.64370 15.80 <.0001
Error 27 1979.67926 73.32145
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 16.00455 8.79121 243.00796 3.31 0.0798
x1 0.36722 0.13360 553.94850 7.56 0.0105
x3 0.43688 0.15725 565.97534 7.72 0.0098

The above model is the best 2-variable model found.
Minimum R-Square Improvement: Step 14

Variable x2 Entered: R-Square = 0.5453 and C(p) = 8.8628
Minimum R-Square Improvement: Step 14
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2343.10506 781.03502 10.39 0.0001
Error 26 1953.86160 75.14852
Corrected Total 29 4296.96667
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Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 14.66335 9.18951 191.33852 2.55 0.1226
x1 0.33228 0.14781 379.78946 5.05 0.0333
x2 0.10074 0.17188 25.81766 0.34 0.5628
x3 0.40501 0.16822 435.57864 5.80 0.0235
Minimum R-Square Improvement: Step 15
Variable x2 Removed: R-Square = 0.5542 and C(p) = 8.2611
Variable x6 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2381.19237 793.73079 10.77 <.0001
Error 26 1915.77430 73.68363
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 19.34887 9.51646 304.60087 4.13 0.0524
x1 0.35056 0.13512 495.96291 6.73 0.0154
x3 0.52908 0.18614 595.26608 8.08 0.0086
x6 -0.17253 0.18527 63.90496 0.87 0.3603
Minimum R-Square Improvement: Step 15
Minimum R-Square Improvement: Step 16
Variable x6 Removed: R-Square = 0.5748 and C(p) = 6.8568
Variable x4 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2470.09801 823.36600 11.72 <.0001
Error 26 1826.86865 70.26418
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 8.49061 10.00117 50.64185 0.72 0.4037
x1 0.30137 0.13820 334.14294 4.76 0.0384
x3 0.30254 0.17887 201.01231 2.86 0.1027
x4 0.29800 0.20207 152.81061 2.17 0.1523
Minimum R-Square Improvement: Step 17
Variable x4 Removed: R-Square = 0.5787 and C(p) = 6.5948
Variable x5 Entered
Minimum R-Square Improvement: Step 17
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2486.68762 828.89587 11.90 <.0001
Error 26 1810.27905 69.62612
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 29.31976 12.09385 409.22655 5.88 0.0226
x1 0.44925 0.14041 712.76496 10.24 0.0036
x3 0.39329 0.15576 443.90622 6.38 0.0180
x5 -0.22046 0.14134 169.40021 2.43 0.1309
Minimum R-Square Improvement: Step 18
Variable x3 Removed: R-Square = 0.5957 and C(p) = 5.4409
Variable x4 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 2559.73481 853.24494 12.77 <.0001
Error 26 1737.23186 66.81661
Corrected Total 29 4296.96667
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Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 25.96209 12.24456 300.38447 4.50 0.0437
x1 0.44247 0.13596 707.69545 10.59 0.0031
x4 0.47170 0.16958 516.95342 7.74 0.0099
x5 -0.28408 0.13621 290.64911 4.35 0.0470
Minimum R-Square Improvement: Step 18
Bounds on condition number: 1.5504, 12.301
The above model is the best 3-variable model found.
Minimum R-Square Improvement: Step 19
Variable x2 Entered: R-Square = 0.6029 and C(p) = 6.9504
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 2590.78745 647.69686 9.49 <.0001
Error 25 1706.17922 68.24717
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 23.90555 12.74498 240.10659 3.52 0.0724
x1 0.39756 0.15268 462.72380 6.78 0.0153
x2 0.10804 0.16017 31.05264 0.46 0.5062
x4 0.44552 0.17573 438.65696 6.43 0.0179
x5 -0.27218 0.13879 262.47671 3.85 0.0611
Minimum R-Square Improvement: Step 20
Variable x2 Removed: R-Square = 0.6063 and C(p) = 6.7237
Variable x6 Entered
Minimum R-Square Improvement: Step 20
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 2605.14009 651.28502 9.62 <.0001
Error 25 1691.82657 67.67306
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 26.45373 12.33739 311.13075 4.60 0.0419
x1 0.41613 0.14055 593.18206 8.77 0.0066
x4 0.57380 0.21134 498.86269 7.37 0.0118
x5 -0.26736 0.13859 251.84351 3.72 0.0651
x6 -0.15360 0.18751 45.40528 0.67 0.4205
Minimum R-Square Improvement: Step 21
Variable x6 Removed: R-Square = 0.6232 and C(p) = 5.5739
Variable x3 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 2677.93031 669.48258 10.34 <.0001
Error 25 1619.03636 64.76145
Corrected Total 29 4296.96667
The REG Procedure
Model: MODEL1
Dependent Variable: y
Minimum R-Square Improvement: Step 21
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 22.38356 12.34237 212.99896 3.29 0.0818
x1 0.38451 0.14056 484.63090 7.48 0.0113
x3 0.23717 0.17556 118.19549 1.83 0.1888
x4 0.33529 0.19511 191.24269 2.95 0.0981
x5 -0.24559 0.13709 207.83229 3.21 0.0853
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Minimum R-Square Improvement: Step 22
Variable x5 Removed: R-Square = 0.6257 and C(p) = 5.4068
Variable x6 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 2688.51153 672.12788 10.45 <.0001
Error 25 1608.45514 64.33821
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 11.04559 9.67009 83.94330 1.30 0.2642
x1 0.22954 0.13787 178.33978 2.77 0.1084
x3 0.41463 0.18165 335.21494 5.21 0.0312
x4 0.46852 0.21437 307.31916 4.78 0.0384
x6 -0.35362 0.19192 218.41352 3.39 0.0773
The above model is the best 4-variable model found.
Minimum R-Square Improvement: Step 23
Minimum R-Square Improvement: Step 23
Variable x2 Entered: R-Square = 0.6350 and C(p) = 6.7724
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 5 2728.67053 545.73411 8.35 0.0001
Error 24 1568.29614 65.34567
Corrected Total 29 4296.96667
Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 9.76579 9.88129 63.82697 0.98 0.3329
x1 0.18350 0.15084 96.70317 1.48 0.2356
x2 0.12712 0.16215 40.15900 0.61 0.4407
x3 0.38572 0.18675 278.76654 4.27 0.0498
x4 0.46822 0.21604 306.92096 4.70 0.0404
x6 -0.37451 0.19525 240.41741 3.68 0.0671
Minimum R-Square Improvement: Step 24
Variable x2 Removed: R-Square = 0.6552 and C(p) = 5.4063
Variable x5 Entered
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 5 2815.15991 563.03198 9.12 <.0001
Error 24 1481.80676 61.74195
Corrected Total 29 4296.96667

The SAS System 29
The REG Procedure
Model: MODEL1
Dependent Variable: y

Minimum R-Square Improvement: Step 24

12:01 Saturday, November 3, 2001

Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 21.73314 12.05910 200.53735 3.25 0.0841
x1 0.30956 0.14616 276.96140 4.49 0.0447
x3 0.34146 0.18514 210.01982 3.40 0.0775
x4 0.46702 0.21000 305.34924 4.95 0.0358
x5 -0.19726 0.13773 126.64838 2.05 0.1650
x6 -0.28840 0.19345 137.22961 2.22 0.1490
Bounds on condition number: 2.3619, 48.363
The above model is the best 5-variable model found.
Minimum R-Square Improvement: Step 25
Variable x2 Entered: R-Square = 0.6611 and C(p) = 7.0000
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 2840.88079 473.48013 7.48 0.0002
Error 23 1456.08588 63.30808
Corrected Total 29 4296.96667




[N ologs> Giuuao polhie - oaiif gl 65)WoT sloosh (ulas g wjai )y SAS )lpslpp sp)J

Parameter Standard
Variable Estimate Error Type II SS F Value Pr > F
Intercept 20.14214 12.46359 165.34231 2.61 0.1197
x1 0.26828 0.16155 174.58215 2.76 0.1104
x2 0.10242 0.16068 25.72088 0.41 0.5302
x3 0.32199 0.18994 181.92831 2.87 0.1035
x4 0.46685 0.21265 305.13235 4.82 0.0385
x5 -0.18692 0.14040 112.21026 1.77 0.1961
x6 -0.30865 0.19845 153.14683 2.42 0.1335

Bounds on condition number: 2.3619, 71.204

Minimum R-Square Improvement: Step 25
The above model is the best 6-variable model found.
No further improvement in R-Square is possible.

Rsquare  jij, 4 & iS5 Ab
S 4alg s SAS IMODEL o,/ § ,sMSE 5 CP (ADIRSQ (s st oS cons 4l 53 5 aali 5 ol 5

ST Ol 1 oladl Sla e ke 5 o oyl o s R ppslis ok i 8 Jke s (1,

data;
input y x1-x6;
cards;

proc reg;
model y=x1-x6/selection=rsqure adjrsq cp mse;

run;quit;
R-Square Selection Method
Number in Adjusted
Model R-Square R-Square C(p) MSE Variables in Model
1 0.4104 0.3893 14.0206 90.48671 x3
1 0.4085 0.3873 14.1499 90.77908 x4
1 0.4076 0.3864 14.2106 90.91624 x1
1 0.2676 0.2414 23.7116 112.39811 x2
1 0.0427 0.0085 38.9751 146.90879 x6
1 0.0010 -.0347 41.8072 153.31235 x5
2 0.5393 0.5052 7.2706 73.32145 x1 x3
2 0.5281 0.4931 8.0319 75.10670 x1 x4
2 0.4971 0.4598 10.1348 80.03747 x3 x4
2 0.4754 0.4365 11.6066 83.48834 x1l x5
2 0.4719 0.4328 11.8411 84.03813 x2 x4
2 0.4569 0.4167 12.8618 86.43152 x2 x3
2 0.4504 0.4096 13.3066 87.47450 x4 x6
2 0.4439 0.4027 13.7431 88.49779 x1 x2
2 0.4387 0.3972 14.0953 89.32360 x3 x6
2 0.4310 0.3889 14.6195 90.55286 x4 x5
2 0.4156 0.3723 15.6638 93.00150 x1l x6
2 0.4128 0.3693 15.8534 93.44607 x3 x5
2 0.2739 0.2201 25.2842 115.55875 x2 x5
2 0.2686 0.2144 25.6456 116.40625 X2 x6
2 0.0473 -.0232 40.6617 151.61511 x5 x6
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3 0.4682 0.4069 14.0935 87.88495 x4 x5 x6
3 0.4617 0.3996 14.5344 88.95856 x2 x3 x5
3 0.4452 0.3812 15.6583 91.69522 x1l x2 x6
3 0.4391 0.3744 16.0720 92.70256 x3 x5 x6
3 0.2758 0.1922 27.1551 119.68903 x2 x5 x6
R-Square Selection Method
Number in Adjusted
Model R-Square R-Square C(p) MSE Variables in Model
4 0.6257 0.5658 5.4068 64.33821 x1l x3 x4 x6
4 0.6232 0.5629 5.5739 64.76145 x1l x3 x4 x5
4 0.6125 0.5505 6.2999 66.59997 x2 x3 x4 x6
4 0.6063 0.5433 6.7237 67.67306 x1 x4 x5 x6
4 0.6029 0.5394 6.9504 68.24717 x1 x2 x4 x5
4 0.5907 0.5252 7.7811 70.35073 x3 x4 x5 x6
4 0.5841 0.5175 8.2295 71.48624 x1 x3 x5 x6
4 0.5827 0.5160 8.3208 71.71753 x1l x2 x3 x5
4 0.5791 0.5117 8.5700 72.34854 x1l x2 x3 x4
4 0.5701 0.5014 9.1758 73.88251 x1 x2 x4 x6
4 0.5636 0.4938 9.6205 75.00868 x1l x2 x3 x6
4 0.5438 0.4708 10.9647 78.41273 x2 x4 x5 x6
4 0.5391 0.4654 11.2806 79.21256 x2 x3 x4 x5
4 0.5065 0.4276 13.4932 84.81572 xl x2 x5 x6
4 0.4933 0.4122 14.3922 87.09222 x2 x3 x5 x6
5 0.6552 0.5833 5.4063 61.74195 x1 x3 x4 x5 x6
5 0.6350 0.5590 6.7724 65.34567 xl x2 x3 x4 x6
5 0.6255 0.5475 7.4191 67.05136 x1l x2 x3 x4 x5
5 0.6205 0.5414 7.7577 67.94450 x2 x3 x4 x5 x6
5 0.6188 0.5394 7.8737 68.25059 x1 x2 x4 x5 x6
5 0.5901 0.5047 9.8198 73.38409 xl x2 x3 x5 x6
6 0.6611 0.5727 7.0000 63.30808 x1 x2 x3 x4 x5 x6

data;
input y x1-x6;
cards;

4

proc reg;

model y=x1-x6/selection=adjrsq adjrsq cp mse;

run;quit;

Number in
Model

W WOUNBBEBBAWWWLUMOBUOWdOULAEMdOGOU

Adjusted
R-Square

[Nl NeNeNoNoNoNeNeNeNoNoNoNeNeoNoNoNoNeNeoNolNoNol

.5833
.5727
.5658
.5629
.5590
.5505
.5491
.5475
.5433
.5414
.5394
.5394
.5362
.5301
.5258
.5252
.5175
.5160
.5117
.5052
.5047
.5027
.5014
.4955
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Adjusted R-Square Selection Method

R-S

[N elNeNeNeNoNoNoNoNeNeoNoNoNoNeNeolNoNoNoNe oo NoNol

quare

.6552
.6611
.6257
.6232
.6350
.6125
.5957
.6255
.6063
.6205
.6029
.6188
.5842
.5787
.5748
.5907
.5841
.5827
.5791
.5393
.5901
.5542
.5701
.5477

OwWwowwNdoowmooJdJoooaNdoaNdoaaNdJuoonUnold O,

C(p)

.4063
.0000
.4068
.5739
L7724
.2999
.4409
.4191
.7237
.7577
.9504
.8737
.2238
.5948
.8568
.7811
.2295
.3208
.5700
.2706
.8198
.2611
.1758
.7018

61

64
64

67

68

68

70
70
71
71
72

74

MSE

.74195
63.
.33821
.76145
65.
66.
66.
.05136
67.
67.
.24717
.25059
.72288
69.
.26418
.35073
.48624
.71753
.34854
73.
73.
73.
73.
.75654

30808

34567
59997
81661

67306
94450

62612

32145
38409
68363
88251

Variables in Model

x1
x1
x1
x1
x1
x2
x1
x1
x1
x2
x1
x1
x3
x1
x1
x3
x1
x1
x1
x1
x1
x1
x1
x1

x3
x2
x3
x3
x2
x3
x4
x2
x4
x3
x2
x2
x4
x3
x3
x4
x3
x2
x2
x3
x2
x3
x2
x4

x4
x3
x4
x4
x3
x4
x5
x3
x5
x4
x4
x4
x6
x5
x4
x5
x5
x3
x3

x3
x6
x4
x6

x5
x4
x6
x5
x4
x6

x4
x6
x5
x5
x5

x6
x6
x5
x4

x5

x6

x6
x5 x6

x6

x5

x6

x6

x6
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data;
input y x1-x6;
cards;

4

proc reg;

model y=x1-x6/selection=cp adjrsd cp mse;

run;quit;

Number in
Model

BWBANOBUOUOUNOABWLWLLBRWBAWD WAL
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.4938
.4931
.4928
.4890
L4711
.4708
.4687
.4654
.4598
.4539
.4433
.4370
.4365
.4334
.4328
.4314
L4276
.4167
.4122
.4096
.4069
.4027
.3996
.3972
.3893
.3889
.3873
.3864
.3812
.3744
.3723
.3693
.2414
.2201
.2144
.1922
.0085
.0232
.0347

C(p)

.4063
.4068
.4409
.5739
.2238
.2999
.5948
.7237
L7724
.8568
.9504
.0000
.2706
.4191
L7577
.7811
.8737
.0319
.2295
.2611
.3208

[Nl NeNeNoNoNoNeNeNoNoNoNeNeNoNoNolNeoNeoNeNoNoNo Neo e NoNoNoNe e NeolNoNo o Ne e lNoNol

.5636
.5281
.5453
.5418
.5258
.5438
.5237
.5391
.4971
.5104
.5008
.4952
.4754
.4920
.4719
.4902
.5065
.4569
.4933
.4504
.4682
.4439
.4617
.4387
.4104
.4310
.4085
.4076
.4452
.4391
.4156
.4128
.2676
.2739
.2686
.2758
.0427
.0473
.0010

C(p) Selection Method

R-Square

0.6552
0.6257
0.5957
0.6232
0.5842
0.6125
0.5787
0.6063
0.6350
0.5748
0.
0
0
0
0
0
0
0
0
0
0

6029

.6611
.5393
.6255
.6205
.5907
.6188
.5281
.5841
.5542
.5827

.6205
.0319
.8628
.0964
.1842
.9647
.3279
.2806
.1348
.2290
.8793
.2595
.6066
.4814
.8411
.6036
.4932
.8618
.3922
.3066
.0935
.7431
.5344
.0953
.0206
.6195
.1499
.2106
.6583
.0720
.6638
.8534
.7116
.2842
.6456
.1551
.9751
.6617
.8072

Adjusted
R-Square

[eNeNeNeNeNoNoNoNoNeNeolNeoNoNoNo Neo e NolNoNolNe)

.5833
.5658
.5491
.5629
.5362
.5505
.5301
.5433
.5590
.5258
.5394
.5727
.5052
.5475
.5414
.5252
.5394
.4931
.5175
.5027
.5160

.00868
.10670
.14852
.71754
.36626
.41273
.71610
.21256
.03747
.91028
.49370
.41935
.48834
.95966
.03813
.25728
.81572
.43152
.09222
.47450
.88495
.49779
.95856
.32360
.48671
.55286
.77908
.91624
.69522
.70256
.00150
.44607
.39811
.55875
.40625
.68903
.90879
.61511
.31235

MSE

.74195
.33821
.81661
.76145
.72288
.59997
.62612
.67306
.34567
.26418
.24717
.30808
.32145
.05136
. 94450
.35073
.25059
.10670
.48624
.68363
.71753

x1
x1
x1
x1
x2
x2
x2
x2
x3
x3
x1
x2
x1
x2
x2
x1
x1
x2
x2
x4
x4
x1
x2
x3
x3
x4
x4
x1
x1
x3
x1
x3
x2
x2
x2
x2
x6
x5
x5

x2
x4
x2
x2
x4
x4
x3
x3
x4
x4
x2
x4
x5
x3
x4
x5
x2
x3
x3
x6
x5
x2
x3
x6

x5

x2
x5
x6
x5

x5
x6
x5

x6
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x3
x3
x4
x6
x5
x4
x4
x5
x5
x5
x6

x6
x5

x5

x6

x5

x6
x6

x6

x6

x6

x5

x6

x6

Variables in Model

x1
x1
x1
x1
x3
x2
x1
x1
x1
x1
x1
x1
x1
x1
x2
x3
x1
x1
x1
x1
x1

x3
x3
x4
x3
x4
x3
x3
x4
x2
x3
x2
x2
x3
x2
x3
x4
x2
x4
x3
x3
x2

x4
x4
x5
x4
x6
x4
x5
x5
x3
x4
x4
x3

x3
x4
x5
x4

x5
x6
x3

x5
x6

x5

x6

x6
x4

x5
x4

x4
x5
x6
x5
x6

x5

x6

x6

x5 x6

x5
x6

x6
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4 8.5700 0.5791 0.5117 72.34854 x1l x2 x3 x4
3 8.7018 0.5477 0.4955 74.75654 x1l x4 x6

3 8.8628 0.5453 0.4928 75.14852 x1l x2 x3

3 9.0964 0.5418 0.4890 75.71754 x1l x2 x4

4 9.1758 0.5701 0.5014 73.88251 x1l x2 x4 x6
4 9.6205 0.5636 0.4938 75.00868 x1l x2 x3 x6
5 9.8198 0.5901 0.5047 73.38409 x1 x2 x3 x5 x6
2 10.1348 0.4971 0.4598 80.03747 x3 x4

3 10.1842 0.5258 0.4711 78.36626 x2 x4 x6

3 10.3279 0.5237 0.4687 78.71610 x2 x3 x4

4 10.9647 0.5438 0.4708 78.41273 x2 x4 x5 x6
3 11.2290 0.5104 0.4539 80.91028 x3 x4 x5

4 11.2806 0.5391 0.4654 79.21256 x2 x3 x4 x5
2 11.6066 0.4754 0.4365 83.48834 x1l x5

2 11.8411 0.4719 0.4328 84.03813 x2 x4

3 11.8793 0.5008 0.4433 82.49370 x1l x2 x5

3 12.2595 0.4952 0.4370 83.41935 x2 x4 x5

3 12.4814 0.4920 0.4334 83.95966 x2 x3 x6

3 12.6036 0.4902 0.4314 84.25728 x1 x5 x6

2 12.8618 0.4569 0.4167 86.43152 x2 x3

2 13.3066 0.4504 0.4096 87.47450 x4 x6

4 13.4932 0.5065 0.4276 84.81572 x1l x2 x5 x6
2 13.7431 0.4439 0.4027 88.49779 x1l x2

1 14.0206 0.4104 0.3893 90.48671 x3

3 14.0935 0.4682 0.4069 87.88495 x4 x5 x6

2 14.0953 0.4387 0.3972 89.32360 x3 x6

1 14.1499 0.4085 0.3873 90.77908 x4

1 14.2106 0.4076 0.3864 90.91624 x1

4 14.3922 0.4933 0.4122 87.09222 x2 x3 x5 x6
3 14.5344 0.4617 0.3996 88.95856 x2 x3 x5

2 14.6195 0.4310 0.3889 90.55286 x4 x5

3 15.6583 0.4452 0.3812 91.69522 x1l x2 x6

2 15.6638 0.4156 0.3723 93.00150 x1 x6

2 15.8534 0.4128 0.3693 93.44607 x3 x5

3 16.0720 0.4391 0.3744 92.70256 x3 x5 x6

1 23.7116 0.2676 0.2414 112.39811 x2

2 25.2842 0.2739 0.2201 115.55875 x2 x5

2 25.6456 0.2686 0.2144 116.40625 x2 x6

3 27.1551 0.2758 0.1922 119.68903 x2 x5 x6

1 38.9751 0.0427 0.0085 146.90879 x6

2 40.6617 0.0473 -.0232 151.61511 x5 x6

1 41.8072 0.0010 -.0347 153.31235 x5
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TPIA = TPLAMAX
L+EXTK—aKTYZFV—bJ)

data;

input tpla ttlf;

cards;

15 395

9&5 1é90

proc nlin method=dud;

parms tplamx=1200 al=0.01 bl=700;

model tpla=tplamx/ (l+exp(-al* (ttlf-bl)));
output p=yhat r=yresid;

proc plot;

plot tpla*ttlf=,a, yhat*ttlf=,p,/overlay;
plot yresid* (yhat ttlf);

run;quit;
The NLIN Procedure
NOTE: An intercept was not specified for this model.
Sum of Mean Approx
Source DF Squares Square F Value Pr > F
Regression 3 4202247 1400749 607.26 <.0001
Residual 6 13840.1 2306.7
Uncorrected Total 9 4216087
Corrected Total 8 1551575
Approx

Parameter Estimate Std Error Approximate 95% Confidence Limits

tplamx 1000.8 30.3950 926.4 1075.2

al 0.0147 0.00218 0.00934 0.0200

bl 815.9 11.6323 787.5 844 .4

Lf“"d Sl ol MWWJ# 45‘)‘ LS‘J" r‘)y Lg\.bﬂa:.c aJJ;@%W d}s d‘gvb- )J&)jbl.«.b
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1000.8

TPLA =
1+ EXP(=0.0147(TTLF —815.9))
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S s ge Bos Sole S o i G sb 4 waly ke Hlie ¢ s e i b DBl
£5)SAS ;3 s Ol HX 5 Y o daly Oy o canSs bt L b 3 LS das 0 X 65, Y o
a3 551 ,DUD g, b1y L & Jde ¢ oS dal s » SAS IPROC NLIN
Sy 53 sshte cpdy 5 ABL 3y 5e 0T SLadl 03 8 1 dm olS K s 035 038 (o5 oS 55 ks
LUDARA g5, » SW _2ST, jl54e5 105l oks (5,8 0511 (SW) wils 055 «(DAR) Slisles & 51w Calides
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Aau\:ujui\i‘}e‘db)}bMQ‘)Q)}‘LS.:&AJJJJ‘MU&MM‘?%WLJ)JMJPLOT 41‘9)‘}‘0.3\.5;’.“‘
Je 3558 cpl 53 3l o5l besls  (61aSS Jue &G 015 oo SVl iz gl oile o L b a5 OLSTL

Wl 5y Oy
DY:a+bX X <X,
Y=a+bX, X>X,

5 e &S o b yme g 4 LT adsl slie Lol e |y PM 3 GFR @ _im Jibe (sla el )L PARMS ol 8
|y SW =a+GFRxDAA Jds dzwn PM | ;S5 S oS DAA iz pslis gl oS 358 oo atul s 4,

S Olowal 1y SW =a+GFRxPM Jae (dzws PM | 8,54 DARA Lo pslie 5l 5 das 55l ,

data;

input daa sw;

cards;

proc nlin method=dud;
parms a=-8 gfr=1 pm=34;
if daa<pm then do;
model sw=a+gfr*daa;
end;

else do;

model sw=a+gfr*pm;

end;

output p=yhat r=yresid;
proc plot;

plot sw*daa=,a,yhat*daa=,p,/overlay;
plot yresid* (yhat daa);
run;quit;

The NLIN Procedure
Dependent Variable sw
DUD Initialization

Sum of

DUD a gfr pm Squares

-4 -8.0000 1.0000 34.0000 270.2

-3 -8.8000 1.0000 34.0000 344.7

-2 -8.0000 1.1000 34.0000 128.0

-1 -8.0000 1.0000 37.4000 215.3
Iterative Phase

Sum of

Iter a gfr pm Squares

0 -8.0000 1.1000 34.0000 128.0

1 3.1402 0.7385 37.0946 12.3268

2 3.1893 0.7359 37.9406 12.0019

3 3.2085 0.7372 37.6747 11.8692

4 2.9483 0.7544 37.2203 11.4918

5 2.6457 0.7669 36.9675 11.4195

6 2.6457 0.7669 36.9749 11.4194

7 2.6457 0.7669 36.9747 11.4194

NOTE: Convergence criterion met.

Estimation Summary

Method DUD
Iterations 7
Object 4.496E-9
Objective 11.41943
Observations Read 8
Observations Used 8

Observations Missing 0
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NOTE: An intercept was not specified for this model.

Sum of Mean Approx
Source DF Squares Square F Value Pr > F
Regression 2 4555.3 2277.7 1196.73 <.0001
Residual 6 11.4194 1.9032
Uncorrected Total 8 4566.8
Corrected Total 7 453.5
The NLIN Procedure
Approx

Parameter Estimate Std Error Approximate 95% Confidence Limits

a 2.6457 1.5683 -1.1918 6.4832

gfr 0.7669 . . .

pm 36.9747 1.6734 32.8800 41.0693

L ) S 4 B 1SS JilejT Joe st )
SW =2.6457+0.7667DAA  DAA <36.9747
SW =2.65+0.7667PM  DAA>36.9747

(ol &) 3%

algp.aﬁdaJM\PROC CORRJJ:..AJ'M.LSMJ?BJj«U}J !, SAS Lg)l,aT)‘}é\fJS);
Al e ) s ) g

PROC CORR options;

VAR variables name;
Run;

3 gad odlanl 5 Ol gws 1015 w0options Ojle gl 4
ka3 o plawil e el ol p5 Sl sl L Gi,m.a 4 > . Spearman
5 ) 6858 4 aSl a5 s e plil O g sy il S eslisel b Iy (Sceran 475 (PEARSON
L;i‘ﬁj )‘ J?MJ? sas crﬁww b MW}A&J?J L}f&j) Q)}«p)} ‘j,’.) C,.w‘ LSJL.::""
.)}&SJAtf;cJuLw‘Q}wjﬁcjggM?mb
oS (o o3limal 5 s nl 510585 Ol (LT 4 pal s ST NOSIMPLE
oS r o3l ) s ol 5l ki 55 Ol (WP=VALUE) Jlez! pslie goal 5 S| NOPROP

.JQS’LSﬁ g?JE? VJS‘) g}”ih«ﬂJ;r ngiJJLA :COV

- / -
Ot gt 599 4 (e & 25 A

data;
input yimport xport xinvest xconsum;
cards;
15.9 149.3 4.2 108.1
l6.4 l61.2 4.1 114.8
19 171.5 3.1 123.2
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19.1 175.5 3.1 126.9
18.8 180.8 1.1 132.1
20.4 190.7 2.2 137.7
22.7 202.1 2.1 146
25.5 212.4 5.6 154.1
28.1 226.1 5 162.3
27.6 231.9 5.1 164.3
3 239 0.7 167.6

26.
proc corr PEARSON COV;
var yimport xport xinvest xconsum;

run;quit;
The CORR Procedure
4 Variables: yimport xport xinvest xconsum
Covariance Matrix, DF = 10

yimport xport xinvest xconsum

yimport 19.8140000 129.7940000 1.6490000 89.6820000

xport 129.7940000 899.9709091 1.2790000 617.3263636

xinvest 1.6490000 1.2790000 2.7200000 1.2140000

xconsum 89.6820000 617.3263636 1.2140000 425.7785455

Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum
yimport 11 21.80000 4.45129 239.80000 15.90000 28.10000
xport 11 194.59091 29.99952 2141 149.30000 239.00000
xinvest 11 3.30000 1.64924 36.30000 0.70000 5.60000
xconsum 11 139.73636 20.63440 1537 108.10000 167.60000

Pearson Correlation Coefficients, N = 11
Prob > |r| under HO: Rho=0

yimport xport xinvest xconsum

yimport 1.00000 0.97197 0.22462 0.97640

<.0001 0.5067 <.0001

xport 0.97197 1.00000 0.02585 0.99726

<.0001 0.9399 <.0001

xinvest 0.22462 0.02585 1.00000 0.03567

0.5067 0.9399 0.9171

xconsum 0.97640 0.99726 0.03567 1.00000
<.0001 <.0001 0.9171

NOPROP ; NOSIMPLE ¢ 5 &l st 05 a5 Lol b O o s ha) & Simrad 4 55 A )

data;
input yimport xport xinvest xconsum;
cards;

4

proc corr PEARSON NOSIMPLE NOPROP;
var yimport xport xinvest xconsum;
run;quit;

The CORR Procedure

4 Variables: yimport xport xinvest xconsum
Pearson Correlation Coefficients, N = 11
yimport xport xinvest xconsum
yimport 1.00000 0.97197 0.22462 0.97640
xport 0.97197 1.00000 0.02585 0.99726
xinvest 0.22462 0.02585 1.00000 0.03567

xconsum 0.97640 0.99726 0.03567 1.00000
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=
CJ“J&”‘JJJ“’.M“‘J?JA*
data;
input yimport xport xinvest xconsum;
cards;
’
proc corr SPEARMAN NOSIMPLE;
var yimport xport xinvest xconsum;
run;quit;
The CORR Procedure
4 Variables: yimport xport xinvest xconsum

Spearman Correlation Coefficients, N = 11
Prob > |r| under HO: Rho=0

yimport xport xinvest xconsum

yimport 1.00000 0.93636 0.20501 0.93636

<.0001 0.5454 <.0001

xport 0.93636 1.00000 -0.00456 1.00000

<.0001 0.9894 <.0001

xinvest 0.20501 -0.00456 1.00000 -0.00456

0.5454 0.9894 0.9894

xconsum 0.93636 1.00000 -0.00456 1.00000
<.0001 <.0001 0.9894

Pale o
o ko Wiz Slb 25 39 SAS 8 9,15

Aot Soail e & 49303
Sl as ez LB j5 0 piedi (slaosls I (slas gezee O s & ol slaaddze Lo g a4 5l Coda
2 a5 dad b ot SLS 5 opl 4 e ol sl ke I et ST 8 el w2 e e
35 el Dl 5 il (gl il 5o p ST et 5 D S gl il e )5 e i€
L5 o3 g0 agd Ldeis S Olge a1y ool add o i a7 Conl ol ool (slaad 3o Jdoed 5 4 20 51 Coda
A Sl 09y iyl oo 1y (ool (Sl ke o 3 0 Dl dopn Voo L5 Laadl 3ol S 4 e 5
s S Gt sl o 5 4 55 ol (sls e sl 0 1) T s s Sl (s0L
@ asl ol S k>l .aﬁf@(ab.d\PRINCOMP @y 3l eslamal b Lol saaddse 4 4 v S@S 4y s
Wl 55 Doy g

PROC PRINCOMP option;

VAR variables;
By variables;

:mp@ﬁjcfz@xﬂf@,‘;umuwr’mc PRINCOMP o, § ;3 &5 (g Ll SldS 5 &
adS" ol SV idas plil b sS e le b 11 badlge 4 4 o dal e gy 5 COV gt
Syl e 358 enlimal WL gyl aalST ol 51088 dalst S5 4 e 3 g0 (Siarad e le 03485 w2b g

5L od 3 Ikl op 4 b Aib s lie b6 SaSK L e e
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ot 3 eslial pde S50 5o AS o edie (Lgd dwlbes WL &S ) Lol slaad 3o sluws N=n ) gus-Y
g Al b e Sl bl s add e sluss (g Ll aalS
Jle 3 g 03525 ol 5 S0ke (51 (Kot b ol s Sl 7 Al o 435, 51 NOINT | 2o
D ghs eslazwl 1w I 6 e )l
3kl g 5 0313 4o gamee 53 ool (radl je 3l oS dal g s 49, 5l : STANDARD L std | sus-¥
LS AV Ll il b s
(Dlals 3lad clajlas Ol il gz Sola Jols 471y (s 5 b il 5 4 o gl « OUT=name >0
)5 (SAS dataset)lesls 4 seme < 3 1y 055 lajls s 5 05y palie dawil,lS b LeSinven
..JJ:JGA
P s 3 psd 5 Jsl slaadlze 5 ol sla ite o (Saenes PROC CORR 45, oSS L e
.gjbui;_w.ﬁarw@,;@mﬁ;ﬁ;‘&iﬁ‘v_;u,.gg;.wut,tsdu\o.u..uf
s Saten blie 53 1 T il & ol i) 65 s b s Jle s baadl 3o LT o ity S8l s
o e 35 o b 5 13l oSG 0553 apiliy o L LS e 1S e 6K 0900 LT & i b oS
1l 25 D0 Jla 5 5 g ey 40y Tl Sl 5 g 3l eslizal K3 hgy o Ateen
PROC RANK NORMAL=VW;
VAR s pl;  (PRIN1I-PRIN3 ibuyf 5)
RANKS NSCORE;

NS e il S oslizel b ol (glaadd 5o 4 4 i AY
TITLE "PRINCIPAL COMPONENT";
data;
input x1-x6;
cards;
1.103 1.052 2.139 2.238 0.873 0.872
0.842 0.859 1.873 1.741 0.590 0.744
0.925 0.873 1.887 1.809 0.767 0.713
0.857 0.744 1.739 1.547 0.706 0.674
0.795 0.809 1.734 1.715 0.549 0.654
0.787 0.779 1.509 1.474 0.782 0.571
0.933 0.880 1.695 1.656 0.737 0.803
0.799 0.851 1.740 1.777 0.618 0.682
0.945 0.876 1.811 1.759 0.853 0.777
0.921 0.906 1.954 2.009 0.823 0.765
0.792 0.825 1.624 1.657 0.686 0.668
0.815 0.751 2.204 1.846 0.678 0.546
0.755 0.724 1.508 1.458 0.662 0.595
0.880 0.866 1.786 1.811 0.810 0.819
0.900 0.834 1.902 1.606 0.723 0.677
0.764 0.757 1.743 1.794 0.586 0.541
0.733 0.748 1.863 1.869 0.672 0.752
0.932 0.898 2.028 2.032 0.836 0.805
0.856 0.786 1.390 1.324 0.578 0.610
0.890 0.950 2.187 2.087 0.758 0.718

9
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proc princomp COV out=prin;

var x1-x6;

PROC CORR NOPROB NOSIMPLE;

VAR X1 X2 X3 X4 X5 X6 PRIN1 PRIN2 PRIN3;

proc plot;

plot prin*prin2="1" PRIN1*PRIN3="1" PRIN2*PRIN3="1"/BOX;

run;quit;
The PRINCOMP Procedure
Observations 20
Variables 6
Simple Statistics
x1 x2 x3 x4 x5 x6

Mean 0.8612000000 0.8384000000 1.815800000 1.760450000 0.7143500000 0.6993000000 «ﬁ]»
StD 0.0871318420 0.0806750467 0.220188101 0.223972619 0.0983732286 0.0946150650

Aas o O Lol (sls ke (g1 1) slme ol il 5 ke Jolis (g LT 4o V ojless g &

Covariance Matrix

x1 x2 x3 x4 x5 x6
x1 0.0075919579 0.0060146000 0.0091454632 0.0102274842 0.0060854526 0.0059046737 «22»
x2 0.0060146000 0.0065084632 0.0097070316 0.0130491263 0.0048818526 0.0058643474
x3 0.0091454632 0.0097070316 0.0484828000 0.0425835684 0.0091050211 0.0082296947
x4 0.0102274842 0.0130491263 0.0425835684 0.0501637342 0.0110816237 0.0124703316
x5 0.0060854526 0.0048818526 0.0091050211 0.0110816237 0.0096772921 0.0058223105
x6 0.0059046737 0.0058643474 0.0082296947 0.0124703316 0.0058223105 0.0089520105

NUV-% LSA C)L;J‘) LSL*"LSLAJTé;‘ QJ~JE4AJ;T thiJJLA Y OJLAaL Lsarj‘;;

Total Variance 0.1313762579
Eigenvalues of the Covariance Matrix

Eigenvalue Difference Proportion Cumulative
1 0.10308003  0.08736001 0.7846 0.7846 «@))
2 0.01572002 0.00925837 0.1197 0.9043
3 0.00646165 0.00300749 0.0492 0.9535
4 0.00345416 0.00128086 0.0263 0.9797
5 0.00217330 0.00168620 0.0165 0.9963
6 0.00048710 0.0037 1.0000

WM)dombbMtduw‘;ﬁwlf.)‘jé‘j‘)bgwli)‘;m;bc}ijﬁbun“c)w@‘gﬁ
3 e Jsl 4l 3o 0358 g0 03 455 5b 0 a0 DL 1y did o e 5 Wl 3o 51 ST 8 871 Sk s )

S o A3 ol laadlsa 1) ps3 s Ul slaadd 3o 3,03 1 )3 1) Sl Ao y3 VA

Eigenvectors

Prinl Prin2 Prin3 Prin4 Prin5 Priné6
x1 0.168249 0.431081 0.335519 0.373565 0.409895 -.604751
x2 0.186491 0.343954 -.062154 0.345525 0.403003 0.749169 «43»
x3 0.645270 -.475746 0.532670 0.167485 -.176557 0.119716
x4 0.676635 -.001853 -.646174 -.235042 0.167778 -.203044
x5 0.175051 0.471154 0.407669 -.750497 -.022260 0.132045
x6 0.179060 0.497535 -.126854 0.307441 -.780869 -.005263

Y, = 0.168X, +0.186X, + ...+ 0.179X, 155 50 0 ol ailgo 5y Mon a3 oo OLES |, Lakid 30 ¥ o5lad s
M}A)Q,.w‘ L&"Jﬁ wiﬂl-;-‘ég{.dj‘ 4.9.‘5.» Mb@ YZ :0431X1+0344X2+ ..... +0497X6 C}J ‘u.‘}n Ls‘jf)

W X5 5 X3 e o aelie G 3
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The CORR Procedure
9 Variables: x1 x2 x3 x4 x5 x6 Prinl Prin2 Prin3

Pearson Correlation Coefficients, N = 20

x1 x2 x3 x4 x5 x6 Prinl Prin2 Prin3
x1 1.00000 0.85564 0.47669 0.52408 0.70997 0.71624 0.61996 0.62031 0.30954
x2 0.85564 1.00000 0.54645 0.72218 0.61513 0.76828 0.74217 0.53455 -0.06193
x3 0.47669 0.54645 1.00000 0.86348 0.42035 0.39503 0.94088 -0.27090 0.19446
x4 0.52408 0.72218 0.86348 1.00000 0.50296 0.58847 0.96994 -0.00104 -0.23191
x5 0.70997 0.61513 0.42035 0.50296 1.00000 0.62554 0.57131 0.60050 0.33312 «gi)
x6 0.71624 0.76828 0.39503 0.58847 0.62554 1.00000 0.60761 0.65931 -0.10777

Prinl 0.61996 0.74217 0.94088 0.96994 0.57131 0.60761 1.00000 0.00000 0.00000
Prin2 0.62031 0.53455 -0.27090 -0.00104 0.60050 0.65931 0.00000 1.00000 0.00000

Prin3 0.30954 -0.06193 0.19446 -0.23191 0.33312 -0.10777 0.00000 0.00000 1.00000

4 PROC CORR | g5 Lo 5 45" das oo O 1y ool (gla puiie 5 Ul 4l 3o dn o Send |, 0 o)l g &
6 5oyl a5 X4 5 X3 gla e 55 pbw ol aile o F oyled g5 wlol p 05 S Olge oS ) ailen LlodeT s
et s A X3 YL Seen o S L el el S35 e 53 ol b sl allge by (Sen oy

RCOWRILTINNG 7 IS s RSO

M‘Vi‘f‘ oAbl ol glaad 5o 4 4 2 AF
.r:;f@asu;,ﬂ‘&émbﬂguo:b Olea 31 Sgy 95 opl g amslas (6l

TITLE "PRINCIPAL COMPONENT";
data;

input x1-x6;

cards;

9

proc princomp out=prin;

var x1-x6;

PROC CORR NOPROB NOSIMPLE;

VAR X1 X2 X3 X4 X5 X6 PRIN1 PRIN2 PRIN3;

proc plot;

plot prin*prin2="1" PRIN1*PRIN3="1" PRIN2*PRIN3="1"/BOX;
run;quit;

Observations 20

Variables 6

Simple Statistics
x1 x2 x3 x4 x5 x6
Mean 0.8612000000 0.8384000000 1.815800000 1.760450000 0.7143500000 0.6993000000 {
StD 0.0871318420 0.0806750467 0.220188101 0.223972619 0.0983732286 0.0946150650 « »

Ao g 1yl 1y o Sla 51 ol ol 5 5Kk slao, LT Y oled s 5

Correlation Matrix

x1 x2 x3 x4 x5 x6
x1 1.0000 0.8556 0.4767 0.5241 0.7100 0.7162
x2 0.8556 1.0000 0.5465 0.7222 0.6151 0.7683
x3 0.4767 0.5465 1.0000 0.8635 0.4203 0.3950

(2)
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x4 0.5241 0.7222 0.8635 1.0000 0.5030 0.5885
x5 0.7100 0.6151 0.4203 0.5030 1.0000 0.6255
x6 0.7162 0.7683 0.3950 0.5885 0.6255 1.0000
=
.M:LSAL)L;.J\)L%.:&:»&MM}L»Y o)l.q.wu.?-}ﬁ):
Eigenvalues of the Correlation Matrix
Eigenvalue Difference Proportion Cumulative
1 4.12908325 3.20219079 0.6882 0.6882
2 0.92689246  0.49537373 0.1545 0.8427 «QB»
3 0.43151873 0.12095502 0.0719 0.9146
4 0.31056370 0.15459340 0.0518 0.9663
5 0.15597030 0.10999874 0.0260 0.9923
6 0.04597156 0.0077 1.0000

))‘)Q‘M M)J\b/?b}?/\//\* %’;mtj.}}dﬂ Lgusz’}te.,\.m@&mb Jﬁb;)b\“ o)w L$>~9J>

Sy

x1
x2
x3
x4
x5
x6

L ¥ =0427X, +0.450X, +

(oo NelNoNoNal

Prinl

.427653
.450762
.360850
.413455
.382198
.408282

Prin2

.331033
.127997
.656720
.500792
.313867
.305692

I OO 1

+0.408.X

Eigenvec
Prin3

.022184
.375344
.180116
.081505
.812371
.399491

I o1 ol

tors

w\@jjaijpdgiv.a}l{djd}%l):.;ﬁ@
(288 a5 53 Sile 015 oo 1y adl o ol 10 iz 6055 o 4y o o 125)

The CORR Procedure

9 Variables:

x1

x2

x3

x4

x5

x6

Prinl

Prin2

Prin3

x1

.00000

.85564

.47669

.52408

.70997

.71624

.86900

.31870

.01457

x1
Prin3

x2

0.85564

1.00000

0.54645

0.72218

0.61513

0.76828

0.91595

-0.12323

-0.24656

Prin4

-.603636
.306120
.129262
.226273
.215064
.654028

oOool

I 1 ©1 O

o

Prin5

.358597
.529596
.481509
.415666
.193668
.385745

OOl oo 1

Y, =—0.331X, —0.127X, +...

x2 x3 x4 x5
Pearson Correlation Coefficients, N =
x3 x4 x5 x6
0.47669 0.52408 0.70997 0.71624
0.54645 0.72218 0.61513 0.76828
1.00000 0.86348 0.42035 0.39503
0.86348 1.00000 0.50296 0.58847
0.42035 0.50296 1.00000 0.62554
0.39503 0.58847 0.62554 1.00000
0.73325 0.84015 0.77663 0.82963
0.63226 0.48214 -0.30218 -0.29431
0.11832 -0.05354 0.53365 -0.26243

x6

20

0

0

Prinl
Prinl
.86900 -0.
.91595 -0.
.73325 0.
.84015 0.
.77663 -0.
.82963 -0.
.00000 0.
.00000 1.
.00000 0.

Pr

Prin2

31870

12323

63226

48214

30218

29431

00000

00000

00000

Priné6

.462676
.515137
.396869
.589611
.108193
.060931

(}J}J}‘QBAQ‘MM)JQ)yJJ.VU‘)\JJ{

’jjﬁ

&)

o Jal 4l ga sl Mia das o 0L 1y b adl 30 F ojlad oy &

—0.305X, ys i

in2

Prin3

-0.01457

-0.24656

0.11832

-0.05354

0.53365

-0.26243

0.00000

0.00000

1.00000

(s)

S 550 o ghae a1 Gl a0 DL 1) ol Gla e 5 baall e Sar il 15 0 )led g 5 5

At dly ke 1S 4 it Laadl 3o 51 S




[N ologs> Giuuao polhie - oaiif gl 65)WoT sloosh (ulas g wjai )y SAS )lpslpp sp)J

(FACTOR ANALYSIS) lghols & & 2
w‘ﬂ)g&)w)}lw.ﬁw.‘ﬁ‘}gﬁlJJ;@C)J}&FACTORQ))J‘o.SLO.'.'.wH.vsasJJLQJ.ALGM‘LLJ?J
PROC FACTOR options;
VAR s iz ol
PRIORS (pil 4l J3 11, T Sy 30 53) b 25 5elS
RUN;QUIT;
s ) b 4 Tl am S 55500 S 4 (23 Dy s (6 S OPTIONS (gl
J})J‘CJ}L&JJ.‘J‘OJW‘(J&&:JB-JJw@gjm'a‘)wjﬁﬂjj)smTHOD: )}S.w)—\
)‘..«LJJL.G Jﬁyé\«.&j)u\.&v\.ﬂy oalanl &w‘&\.ﬁw}@q?ﬁ J})G@'PRINCIPAL
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S o Sl |y Sean 5 o 1 CORR ot
S a et |y L ey Sl o oS 1y gla) 56 314 NPLOT=0 ) 25—V
.xsdﬁﬁ),ﬁ,&,ﬁ\ﬁ,;\,u,j;fuPLOT”w—A
LS S0 Js5 el 1, WLAF 3l REORDER | g4
3 S slghele Sl pas al s aomilir (oS o o3lial (0 jlad ) 523) Oly53 51 : PREPLOT | sws-)+
.r.;;fdae:u:.w\)}:w:aU\cMrﬂ)}gbQl)j.a
LS e ol | F i (Stses 3 Lokiladl w jLRES (RESIDUAL) | gus-))
LS e el | b kte lne (ol il 5 o S0k Juls (6,LT 4oMs : SIMPLE | s\ Y
3,8 & Biysly(intercept) lus jl s, 05t Jude :NOIT | s Y
.g:,w:\J?in(b)jzflé;\.,\a})nwbLgiﬁ..,\.Ifdav..ﬂ)\)ajwﬁ.aLE.A)b}»J:SCREEJj:MJ—W'
LS e Ol 1y Lghole Lael : SCORE | -0
S ke 5 g ge Slgdigy LS o jateie b 250l 3,57 46l 1) i, : PRIORS= ) gus)$
Aas ool 3V L sl b swelS sl one
s o5 e b s ol LT a8 i Soacan o bl 15 0T 9 50l8 Hldae e a6, :SME
VA AN S5 ) X3 5X2 (X1 gla 2 salS ke Ol gt 4 ol axils 5 51 b 2 snlS il
:um?'ﬂ;coyguuﬁﬁ.zgmu

PROC FACTOR;

VAR X1 X2 X3;
PRIORS 0.7 0.8 0.9;

Caio & ol el 0t (65T mer (bl 538 VP ) Caliee Cxio g5 8 55 (65,05 (658 A e
sl lser) Glds mlias doon)Oleisle lps) s (ool clman) oo clmin)Odas (agr)(,5liS” 3l A5 ,5Le
ESSE gl Sl San Lghole @ w2 3550 ol 53 (k) S ol 5 5 (sps) oo g2 5 oo 308 Slodst o(£in) Jo

.mp@cm‘guﬁ&G‘;@,us&gﬁjﬁgu)};;

PRINCIPAL COMPONENT ;4 hele 4 4 =5 .40

data;
input cntry$ agr min man ps con ser fin sps tc;
cards;

proc factor COV METHOD=PRIN NFACT=2 SCREE RESIDUAL REORDER PLOT;
var agr min man ps con ser fin sps tc;
run;
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Initial Factor Method: Principal Components

Prior Communality Estimates: ONE
= 666.708043 Average = 74.0786715

Eigenvalues of the Covariance Matrix: Total

Eigenvalue

378.538196
176.784738
49.491546
36.520001
17.543805
6.646113
0.747282
0.276519
0.159844

wWoOoJdJoULbd WNR

Difference

201.
127.
12.
18.
10.
5.

0

0

753459
293192
971544
976196
897692
898831

.470763
.116675

Proportion

0
0
0
0
0
0
0
0

0

.5678
.2652
.0742
.0548
.0263
.0100
.0011
.0004
.0002

Cumulative

.5678
.8329
.9072
.9619
.9883 «ﬂ))
.9982
.9993

.9998
.0000

HOOOOOOOO

2 factors will be retained by the NFACTOR criterion.

Ly bslsS il 05 slie ciwnd ol 53 ol ols 4 & L 43 ) adyl gla sienlS Y g 2 o

MJ)AV/*Q&&)J{))}J)‘J}SDMJ@V}‘)Q‘MMJ)O?)‘&:}J}‘)}:fU v\:SLSAGML&A

) s o 4 605 b ady 5 A 55 L £33 3 sl Jolse oy palae . Lipls 5 5o 1) Ol i

Scree

Initial Factor Method: Principal Components

Plot of Eigenvalues
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fin
pPs

min
ser
tc

con
agr
sps
man

The FACTOR Procedure
Initial Factor Method: Principal Components
Factor Pattern

Factorl

0.
.21681
.30696
.32321
.02944
.11643
.01182
.21238
.00069

0
0
0
0
0
0
0
0

98771

Factor2

0
-0
0
0
0

0
-0
-0
-0

.14803
.18121
.07931
.94259
.38302
.16408
.16928
.30741
.32848

()

. L. .
&L&ﬂd)‘)};’fb‘)bu\.hbdgm‘)(u U)Jﬁ\j&‘)b.rc‘)w@}f

SEIn b e ele ar &S s L LHls s 2is sLcon s te ser Lgu,:;:/.(,;,):fu,;.x)b

2556 gl shaien .g:,,ﬂ‘@\@7LpuomJAL;oTub)\Jse,f&u;\,L@T,og;&i;;ﬁg\,ps

agr
min
man
Ps
con
ser
fin
sps
tec
agr
min
man
ps
con
ser
sps
tec

Total Communality: Weighted = 555.32293

agr

0.97120
0.04146
-0.35843
-0.49002
0.36708
0.00890
0.00417
0.08391
-0.09771
0.00890
-0.02986
-0.00698
0.00808
-0.00416
0.00707
0.07334
-0.03072

Variance Explained by Each Factor

Factor

Factorl
Factor2

Weighted

378.538196
176.784738

Unweighted

1.2
1.3

8094095
5419305

&)

.rj}

..bh:LSA C)Lii‘) L}ALF A J2*~j5 okoals C:;«éjﬁ g;~3k,ﬂj ¥ LsaiﬁJ;;

Final Communality Estimates and Variable Weights

Variable Communality
agr 0.02879653
min 0.10051594
man 0.10789806
Ps 0.07984691
con 0.04047783
ser 0.99293241
fin 0.99748618
sps 0.13960564
tc 0.14757450

[=NeNeNeNeNoNoNoNe e NoNoNoNoNe N

9.

40

0.

0

15.
182.

361
54
0

.-thLsng)Liﬁ‘) Lmts;gjanf

The FACTOR Procedure
Initial Factor Method: Principal Components
Residual Correlations With Uniqueness

min

.04146
.89948
.29937
.06247
.04554
.02986
.02472
.06645
.16371
.00417
.02472
.01036
.00818
.00531
.00251
.03730
-0.00855

-0

man

.35843
.29937
.89210
.50607
.44040
.00698
.01036
.03223
.17868
.08391
.06645
.03223
.09548
.05304
.07334
.86039

.28000

Weight

252632
.871053
647263
.381553
752517
989474
.726316
.246947
.840289

on the D

[l eNeNeNeNoNoNo)

11
o O o

[ [
OoOooo

iagonal

pPs

.49002
.06247
.50607
.92015
.37381
.00808
.00818
.09548
.22638
.09771
.16371
.17868
.22638
.02961
.03072
.28000
0.85243

Unweighted = 2.635134

(©)

-’)}Tja e)u‘_g-jjﬁ-

con

.36708
-0.
-0.
-0.
.95952
-0.
-0.
.05304
.02961

04554
44040
37381

00416
00531

(©)
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Root Mean Square Off-Diagonal Residuals: Overall = 0.19884350
agr min man Ps con
0.25537766 0.12749271 0.29607175 0.29587995 0.24347546
Root Mean Square Off-Diagonal Residuals: Overall = 0.19884350
ser fin sps te

0.03047799 0.01696324 0.11704372 0.15804074
ien o 4 805 sl Ly b S sl olie das oo OLES 1) Waodilodl ey e # o5lasi g 5

Initial Factor Method: Principal Components
Partial Correlations Controlling Factors

agr min man Ps con
agr 1.00000 0.04436 -0.38507 -0.51836 0.38025
min 0.04436 1.00000 0.33419 0.06866 -0.04902
man -0.38507 0.33419 1.00000 0.55856 -0.47600
Ps -0.51836 0.06866 0.55856 1.00000 -0.39783
con 0.38025 -0.04902 -0.47600 -0.39783 1.00000
ser 0.10745 -0.37445 -0.08790 0.10024 -0.05054
fin 0.08436 0.51988 0.21887 0.17013 -0.10805
sps 0.09180 -0.07554 -0.03679 0.10730 0.05838
tc -0.10739 0.18696 -0.20490 -0.25561 0.03274

Partial Correlations Controlling Factors

ser fin sps tec ??
agr 0.10745 0.08436 0.09180 -0.10739 « »
min -0.37445 0.51988 -0.07554 0.18696
man -0.08790 0.21887 -0.03679 -0.20490
Ps 0.10024 0.17013 0.10730 -0.25561
con -0.05054 -0.10805 0.05838 0.03274
ser 1.00000 0.59570 0.94052 -0.39584
fin 0.59570 1.00000 0.80209 -0.18481
sps 0.94052 0.80209 1.00000 -0.32695
tc -0.39584 -0.18481 -0.32695 1.00000

Root Mean Square Off-Diagonal Partials: Overall = 0.34492256
agr min man Ps con
0.27435334 0.26737680 0.33494455 0.32777909 0.26233433
Root Mean Square Off-Diagonal Partials: Overall = 0.34492256
ser fin sps tec

0.44274733 0.41807175 0.45623670 0.23785844

--thLjf C)LiJ‘) thcélﬂ o (LS7“$)LSSJJT LsLths:luﬁasA V'QJLAai Lsafﬁ.F;
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The FACTOR Procedure

Initial Factor Method: Principal Components

Plot of Factor Pattern for Factorl and Factor2

agr=A
sps=H

Factorl
1 G

.9

.8

-1 -.9-.8-.7-.6-.5-.4-C3-.A-.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0t «))

min=B

te=1

man=C

ps=D con=E ser=F fin=G

.u\.lfdev.w‘)().)JmLGJ{L&AJ)‘)J)‘JALGJ‘J}J/\o)w@}f

ML 5, 4 lghels @ 4 2 47

ol o 4 NFACT=2 p;(ML)&wM)J;f\»U:,MGﬁ:M%!f,éw;u;mu;#\lfdmcﬁ\,;

data;
input X1-X6;
cards;

1.103 1.052
0.842 0.859
0.925 0.873
0.857 0.744
0.795 0.809
0.787 0.779
0.933 0.880
0.799 0.851
0.945 0.876
0.921 0.906
0.792 0.825
0.815 0.751
0.755 0.724

FNRHRHEHHEHERERREHERBREN

.139
.873
.887
.739
.739
.509
.695
.740
.811
.654
.624
.204
.508

FHERRERNMNHEHHEHHERREREHERBREN

.233
.741
.809
.547
.715
.474
.656
L7177
.759
.009
.657
.846
.458

[~ NeNeNeNeNoNoNoNolNoNoNoNaol

.873
.590
.767
.706
.549
.782
.737
.618
.853
.823
.686
.678
.662

[~ NelNeNeNeNoNoNoNeolNoNoNoNol

.872
.744
.713
.674
.654
.571
.803
.682
L7717
.765
.668
.546
.595

RPN WSS IPTETS I LI GUg PR TSP BT
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0.880 0.866 1.786 1.811 0.810 0.819
0.900 0.838 1.902 1.606 0.723 0.677
0.764 0.757 1.743 1.794 0.586 0.541
0.733 0.748 1.863 1.869 0.672 0.752
0.932 0.898 2.028 2.032 0.836 0.805
0.856 0.786 1.390 1.324 0.578 0.610
0.890 0.950 2.187 2.087 0.758 0.718
proc factor METHOD=ML NFACT=2 ROTATE=VARIMAX RESIDUAL REORDER HEYWOOD SCORE PREPLOT PLOT;
var X1-X6;
run;

V3 e el ) e sl sl p s 55 &Sl w8 4 s o) 4 HEYWOOD | s

The FACTOR Procedure
Initial Factor Method: Maximum Likelihood

'bLhJLSA )‘Js \ .ﬁ‘Jf‘) L@JT )‘§;MJ ¢ﬁl‘.U 'JJJMZLSA

Prior Communality Estimates: SMC
X1 X2 X3 X4 X5 X6
0.84277842 0.87010240 0.68947713 0.82917392 0.57662515 0.64396532
Preliminary Eigenvalues: Total = 22.3037918 Average = 3.71729864 «ﬁ]»
Eigenvalue Difference Proportion Cumulative
1 19.4483398 16.3619297 0.8720 0.8720
2 3.0864101 2.6722740 0.1384 1.0104
3 0.4141360 0.1574715 0.0186 1.0289
4 0.2566645 0.5068850 0.0115 1.0404
5 -0.2502205 0.4013177 -0.0112 1.0292
6 -0.6515381 -0.0292 1.0000
2 factors will be retained by the NFACTOR criterion.
Iteration Criterion Ridge Change Communalities
1 0.4088298 0.0000 0.1708 0.85929 0.86449 0.52198 1.00000 0.55788 0.64764
2 0.3574314 0.0000 0.0944 0.91988 0.86783 0.61637 1.00000 0.52227 0.64271
3 0.3562141 0.0000 0.0143 0.92080 0.87153 0.61418 1.00000 0.53420 0.62837
4 0.3560868 0.0000 0.0045 0.92531 0.86920 0.61416 1.00000 0.53250 0.62777
5 0.3560710 0.0000 0.0016 0.92563 0.86921 0.61399 1.00000 0.53408 0.62614
6 0.3560689 0.0000 0.0005 0.92617 0.86893 0.61398 1.00000 0.53403 0.62595

Convergence criterion satisfied.

ol 03 3sh o eslimal HST 5, 3l e 5 guelS 55T gl 35 8 o dimDe Y oyled g 534S shilen
@8 (e Koo e 2 48y Souvan o) SMC 1 1) s il adsl JIMGSAS 555 asl

uﬁy&;a%ﬂ)g‘ﬁgwf?‘)b‘)‘ﬁfj‘)@‘a;#‘).}bQ}‘)‘Jlﬁcokjﬁ.}w&‘jC_A.w‘

...U‘o.a\.i J‘)‘QTJ{

Significance Tests Based on 20 Observations

Test
HO: No common factors
HA: At least one common factor
HO: 2 Factors are sufficient
HA: More factors are needed

DF
15

4

Chi-Square without Bartlett's Correction
Akaike's Information Criterion
Schwarz's Bayesian Criterion

Tucker and Lewis's Reliability Coefficient 0.9280802

Q}A)T rbu‘@c‘u\g‘ 6}@)}3’5\9 J?jmubj&g‘jSAS )\;9\ (aj « ML, uiﬁ)ﬁ Y O‘)LQ.:;’ L$>~9J>
osSh L b g5 ST L Sl S5 ¢S LT S AT o pwyp SIS gmg 4 iSE pl ST S

Pr >
Chi-Square Chisqg
81.8291 <.0001

5.2817 0.2596

(2)

6.7653099
-1.2346901
-5.2176191
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The FACTOR Procedure
Initial Factor Method: Maximum Likelihood

Squared Canonical Correlations
Factorl Factor2

1.0000000 0.9280208

Eigenvalues of the Weighted Reduced Correlation Matrix: Total = 12.892898 Average = 2.5785796

Eigenvalue Difference Proportion Cumulative
1 Infty Infty
2 12.8928996 12.3568817 1.0000 1.0000 «gg»
3 0.5360179 0.3193582 0.0416 1.0416
4 0.2166597 0.4740198 0.0168 1.0584
5 -0.2573601 0.2379590 -0.0200 1.0384
6 -0.4953191 -0.0384 1.0000

.-Lﬁ)kjﬁ C)Li&‘) °jij JiDLiA‘~ o)LAai Lsgijj:;

Factor Pattern

Factorl Factor2
X4 1.00000 0.00000 «(}»
X3 0.78299 -0.02968
X2 0.71913 0.59312
X6 0.58779 0.52943
X1 0.52212 0.80843
X5 0.50232 0.53092

Variance Explained by Each Factor

Factor Weighted Unweighted
Factorl 10.6914351 3.00065307
Factor2 12.8928996 1.56841134

A < C)LiJ‘) L@lALQ‘)Q ¥ OJLAaL Lsarj‘;;

Final Communality Estimates and Variable Weights
Total Communality: Weighted = 23.584335 Unweighted = 4.569064

Variable Communality Weight
X1 0.92617504 13.5445898 «gi»
X2 0.86893922 7.6297054
X3 0.61395767 2.5905215
X4 1.00000000 Infty
X5 0.53420312 2.1460560
X6 0.62578936 2.6734604

.-thLjﬁ C}L&J‘) Lhks;éjtnu;'a OJLan Lf?ijJ:;

The FACTOR Procedure
Initial Factor Method: Maximum Likelihood
Residual Correlations With Uniqueness on the Diagonal

X1 X2 X3 X4 X5 X6
X1 0.07382 0.00190 0.04129 0.00000 0.01848 -0.01866
X2 0.00190 0.13106 -0.05881 0.00000 -0.06072 0.03102
X3 0.04129 -0.05881 0.38604 0.00000 -0.03877 -0.10022
X4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
X5 0.01848 -0.06072 -0.03877 0.00000 0.46580 0.04920
X6 -0.01866 0.03102 -0.10022 0.00000 0.04920 0.37421 «63»
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Root Mean Square Off-Diagonal Residuals: Overall = 0.04039377
X1 X2 X3 X4 X5 X6

0.02190309 0.04027836 0.05781232 0.00000000 0.03988107 0.05248889
AR e Ol |y astilasl L;MiJSLA 7 o ylais I

Partial Correlations Controlling Factors

X1 X2 X3 X4 X5 X6

X1 1.00000 0.01930 0.24461 0.00000 0.09966 -0.11229

X2 0.01930 1.00000 -0.26147 0.00000 -0.24576 0.14006
X3 0.24461 -0.26147 1.00000 0.00000 -0.09142 -0.26368 «?7»

X4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

X5 0.09966 -0.24576 -0.09142 0.00000 1.00000 0.11785

X6 -0.11229 0.14006 -0.26368 0.00000 0.11785 1.00000

Root Mean Square Off-Diagonal Partials: Overall = 0.14672011
X1 X2 X3 X4 X5 X6
0.12864501 0.17248267 0.20302032 0.00000000 0.13607102 0.15208013

e < C}Lii‘) thciln e (szj:r) LS?“J LSS(:Mﬁahn V'o)Ladi Lsar)‘;;

The FACTOR Procedure
Initial Factor Method: Maximum Likelihood

Plot of Factor Pattern for Factorl and Factor2

Factorl
D

.9

c8

-1 -.9-.8-.7-.6-.5-.4-.3-.2-.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0t ((»

X1=A X2=B X3=C X4=D X5=E X6=F
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The FACTOR Procedure
Rotation Method: Varimax
Orthogonal Transformation Matrix

1 2

1 0.35810 0.93368

2 0.93368 -0.35810

Rotated Factor Pattern
Factorl Factor2
X1 0.94179 0.19800
X2 0.81131 0.45905 gD

X6 0.70480 0.35923
X5 0.67559 0.27888
X4 0.35810 0.93368
X3 0.25267 0.74170

Variance Explained by Each Factor

Factor Weighted Unweighted
Factorl 19.5085923 2.69043727
Factor2 4.0757424 1.87862715

Sbdsl HeST6 s das e Ola WSaosls iy 4 Olss 3l e 1y Lele 5L 5 Olyss w5l 8 ojled s &
35 duslie Ad ot g4 o ool slaad 3o gy 4 S S Jle

Final Communality Estimates and Variable Weights
Total Communality: Weighted = 23.584335 Unweighted = 4.569064

Variable Communality Weight
X1 0.92617504 13.5445898 «ﬂ[m
X2 0.86893922 7.6297054
X3 0.61395767 2.5905215
x4 1.00000000 Infty
X5 0.53420312 2.1460560
X6 0.62578936 2.6734604

The FACTOR Procedure
Rotation Method: Varimax
Scoring Coefficients Estimated by Regression
Squared Multiple Correlations of the Variables with Each Factor

Factorl Factor2
0.93725085 0.99076994

B3 o OLES Oy 5 Sl e 1y b pite 059 crimmed 5 a 25508 Slg e V0 osled g S

Standardized Scoring Coefficients

Factorl Factor2
X1 0.73589754 -0.2822382
X2 0.30412995 -0.1166427 «ﬂﬂD
X6 0.09512321 -0.0364825
X5 0.07657403 -0.0293684
X4 -0.3351723 1.19957339
X3 -0.0051671 0.00198175

s e 0las 53 8 51w b e gl 1) (Lay sS6) ol g ol 3 )bkl VY oles g =

The FACTOR Procedure
Rotation Method: Varimax
Plot of Factor Pattern for Factorl and Factor2
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Factorl
1

.9
.8 B

.7 EF

-1 -.9-.8-.7-.6-.5-.4-.3-.2-.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0t

X1=A X2=B X3=C X4=D X5=E X6=F

MJ@QL&AQ‘)}JJ‘W")%LO)‘J)A.’\Y o)w@jjﬁ-

yu S &) 3555
L L oS s 1y 33 Ol oo 03,5 8 Sy p ekin K (6,8 031060 535 M 5 (6,86 50i b 2 4 5o o
L 5 e55 63de MlS Wl ogy ol S L5 OIS S s s aline 3151 4S5 S ey 8 laad

Ssh oo oslizal cluster 4y, ISAS ;5 2 4 2 (gl il Leseie |5 51 0T GlewdS sluss

average ji,4 NS 40 AV

data;
input dog$ x1-x6;
cards;

proc cluster method=average;
id dog;

proc tree;

id dog;

run;
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ID 4S8 o Ledeiv cdiiad by e OT 4 b yae ple o5 1) (6 it Oldalis o)kl b sy method=

)‘ .X.'J)L:.GA;JJ‘J Jﬁjﬁw%@‘fﬁ Ls‘jf U‘ZJJ\\ VGGAUM“)JL&%QfJ Ls‘jf oalarl )40 uiﬁ)
WARD, TWOSTAGE, SINGLE, MEDIAN, MCQUITTY, FLEXIBLE, EML,
DENSITY, COMPLETE, CENTROID, AVERAGE

o1 8 553 4 dal 5 o SAS ITREE 45, al oo slite S 4 jond plonil sl T 51 S5 a o, o
L@;Ueii,a,;;b&?6,5@;\.\;\g&:\;vwd.u)uw;dmdtﬁ.xsrwbu,u%yyu
w‘wjf)‘}w)jbjjﬂAVERAGEjWARD 6L€—33JL1

ward Sy, 4 S 45 SA
data;
input dog$ x1-x6;
cards;
proc cluster method=ward;
id dog;
proc tree;
id dog;
run;

(CANONICAL CORRELATION ANALYSIS) ¢S slS SKinad 4 s A4
S (Sman 53 bl ol B 5> K) Jitws iio pir b () isly i &5 68y 0o 55
LUK e pin b Olejan b 4 ¥ e oyl dbl o 68 i g ) 48l Cosae Sl 15 55 68
o 09 8 93 4 b 55b 4 L te ot Lz (slaesls 4 by (Slaes saze S (S 53 s e 3l
o30izal 350 05,5 53 | o BLLl pwyp Sl 5 oo TS Stiesd (ol 45 game iz 53 dish
el 08 5080 5 L LallS” gLl s Euphydrus editha glasls , 31 S V8 5 Jke 455,85 15
S5 e pite iy 5 (V1Y) aoe e sl Dl 51 IS o (laosls 514 8 15 oy 5590
S5 Sleslsl b o ol y an 4T Gyl Jlgw ool 48 5 515wy 390 R1=X5) S5 Slslp 4 by se

?J)b:ﬁjd@uéuﬂﬁﬁj

data;

input eue$ yl-y4 x1-x5;

cards;

ss 500 43 98 17 0 3 22 57 17
gl 10500 50 81 12 0 3 1 92 4

proc cancorr all;
var x1-x5;

with yl-y4;

run;
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x1
x2
x3
x4
x5

[V VI

x1
x2
x3
x4
x5

Eigenvalue Difference Proportion Cumulative

x1

1.0000
0.8548
0.6176
0.5316
0.5055

S o Ol 1y Hlas DIl 5 @Sl SIMPLE | s .o 55 ol ok

VAR Variables
WITH Variables
Observations
Means and Standard Deviations

Variable

x1
x2
x3
x4

Mean

1.750000
7.187500
18.562500
51.187500
17.187500
2101.875000
28.062500
97.250000
22.375000

2

5
4
16

Standard
Deviation

4.139243
7.494164
10.776324
20.063960
10.777871
879.359231
13.992706
6.382267
7.135592

Correlations Among the Original Variables
Correlations Among the VAR Variables

x2

0.8548

1.0000

0.6153

-0.5478

-0.5972

Correlations

yl
1.0000
0.5675
-0.8277
-0.7837

Correlations Between the

S wih R

yl

-0.2025
-0.1900
-0.5729

0.7270
-0.4577

Canonical
Correlation

0.885734
0.735391
0.231972
0.204605

0.
0.
1.0000
-0.
-0.

x3

6176
6153

8235
1267

Among the WITH Variables

y2

0.5675
1.0000
-0.4787
-0.7307

VAR Variables and

y2

-0.5303
-0.4095
-0.5498

0.6990
-0.1380

y3

-0.8277
-0.4787
1.0000
0.5336

y3

0.2953
0.1732
0.5358
-0.7173
0.4383

Canonical Correlation Analysis

Co

Adjusted
Canonical
rrelation

0.827124
0.658764

Eigenvalues of Inv(E)*H

3.6409
1.1777
0.0569
0.0437

2.4632
1.1208
0.0132

CanRsq/ (1-CanRsq)

0.7401
0.2394
0.0116
0.0089

Appr
S

0
0
0
0

Test of HO:

oximate
tandard
Error

.055635
.118565
.244305
.247390

x4

-0.5316
-0.5478
-0.8235

1.0000
-0.2638

the WITH Variables

-0.
-0.

Squared
Canonical
Correlation

0.784525
0.540801
0.053811
0.041863

Likelihood Approximate

Ratio

.7401 0.08970230

.9911 0.90657825

0
0.9796 0.41630020
0
1

.0000 0.95813676

F Value Num DF Den DF

1.29
0.70
0.15
0.22

y4

7837
7307
.5336
.0000

y4

.2449
.2529
.5459
.7097
.3588

-0.
-0.
-0.
-0.
.0000

20 24.166
12 21.458

6
2

18
10

x5

5055
5972
1267
2638

The canonical correlations in
the current row and all
that follow are zero

Pr > F

0.2720
0.7330
0.9865
0.8075
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Multivariate Statistics and F Approximations
S=4 M=0 N=2.5
Statistic Value F Value Num DF Den DF Pr > F
Wilks' Lambda 0.08970230 1.29 20 24.166 0.2720
Pillai's Trace 1.42100000 1.10 20 40 0.3847
Hotelling-Lawley Trace 4.91917578 1.56 20 9.5 0.2444
Roy's Greatest Root 3.64090877 7.28 5 10 0.0041
NOTE: F Statistic for Roy's Greatest Root is an upper bound.
Canonical Correlation Analysis
Raw Canonical Coefficients for the VAR Variables
v1i v2 v3 v4
x1 -0.141734472 -0.228273375 0.0755890366 -0.39401422
x2 0.1128614375 0.4363151808 -0.296674388 -0.199889756
x3 0.0322875384 0.2270634917 -0.082538242 -0.196407311
x4 0.0715074767 0.1991887857 -0.089935966 -0.220501963
x5 0.0221046005 0.3067807351 -0.094863131 -0.287354329
Raw Canonical Coefficients for the WITH Variables
Wl w2 W3 w4
yl -0.000114212 -0.000512714 0.0005366214 0.000520847
y2 0.0328544679 0.0646159111 0.0709787628 0.0383058673
y3 -0.120995419 -0.105652163 0.2595218703 0.0273672276
yv4 -0.037713886 0.0344570729 0.1128749815 0.2716649984
Canonical Correlation Analysis
Standardized Canonical Coefficients for the VAR Variables
v1i v2 v3 v4
x1 -0.5867 -0.9449 0.3129 -1.6309
x2 0.8458 3.2698 -2.2233 -1.4980
x3 0.3479 2.4469 -0.8895 -2.1165
x4 1.4347 3.9965 -1.8045 -4.4241
x5 0.2382 3.3064 -1.0224 -3.0971
Standardized Canonical Coefficients for the WITH Variables
Wl W2 W3 w4
yl -0.3289 -1.4763 1.5451 1.4997
y2 0.4597 0.9042 0.9932 0.5360
y3 -0.7722 -0.6743 1.6563 0.1747
yv4 -0.2691 0.2459 0.8054 1.9385
Canonical Structure
Correlations Between the VAR Variables and Their Canonical Variables
V1 v2 v3 v4
x1 -0.5319 -0.4344 -0.6609 -0.3013
x2 -0.3699 -0.1964 -0.9040 0.0789
x3 -0.7056 0.1653 -0.4487 -0.0101
x4 0.9339 -0.1795 0.2493 -0.1767
x5 -0.3928 0.4672 0.7358 0.0570

Correlations Between the WITH Variables and Their

Correlations Between the VAR Variables and the Canonical Variables of the

Correlations Between

yl 0.
y2 0.
y3 -0.
y4 -0.
x1 -0.
x2 -0.
x3 -0.
x4 0
x5 -0.

Wl

7821
8394
8637
7594

Wl
4711
3276
6250

.8272

3479

w2

-0.5978
0.2095
0.2461
0.3823

w2
-0.3194
-0.1444
0.1215
-0.1320
0.3436

W3

0.1065
0.4886
0.3317
-0.2474

W3
-0.1533
-0.2097
-0.1041

0.0578
0.1707

0.
-0.
-0.

0.

-0.
0
-0.
-0.
0.

Canonical Variables

w4

1401
1130
2889
4647

WITH Variables
w4
0617

.0161

0021
0362
0117

the WITH Variables and the Canonical Variables of the VAR Variables




The CANCORR Procedure
Canonical Redundancy Analysis
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Vi V2 v3 v4
yl 0.6927 -0.4396 0.0247 0.0287
y2 0.7435 0.1541 0.1133 -0.0231
y3 -0.7650 0.1809 0.0769 -0.0591
v4 -0.6726 0.2812 -0.0574 0.0951
Canonical Redundancy Analysis
Raw Variance of the VAR Variables Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Canonical
Variable Cumulative Canonical Cumulative
Number Proportion Proportion R-Square Proportion Proportion
1 0.6205 0.6205 0.7845 0.4868 0.4868
2 0.0662 0.6867 0.5408 0.0358 0.5226
3 0.2325 0.9192 0.0538 0.0125 0.5351
4 0.0210 0.9402 0.0419 0.0009 0.5360
Raw Variance of the WITH Variables Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Canonical
Variable Cumulative Canonical Cumulative
Number Proportion Proportion R-Square Proportion Proportion
1 0.6117 0.6117 0.7845 0.4799 0.4799
2 0.3573 0.9690 0.5408 0.1932 0.6731
3 0.0114 0.9804 0.0538 0.0006 0.6737
4 0.0196 1.0000 0.0419 0.0008 0.6746
Canonical Redundancy Analysis
Standardized Variance of the VAR Variables Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Canonical
Variable Cumulative Canonical Cumulative
Number Proportion Proportion R-Square Proportion Proportion
1 0.3888 0.3888 0.7845 0.3050 0.3050
2 0.1010 0.4898 0.5408 0.0546 0.3597
3 0.4118 0.9016 0.0538 0.0222 0.3818
4 0.0263 0.9280 0.0419 0.0011 0.3829
Standardized Variance of the WITH Variables Explained by
Their Own The Opposite
Canonical Variables Canonical Variables
Canonical
Variable Cumulative Canonical Cumulative
Number Proportion Proportion R-Square Proportion Proportion
1 0.6597 0.6597 0.7845 0.5176 0.5176
2 0.1520 0.8117 0.5408 0.0822 0.5998
3 0.1053 0.9170 0.0538 0.0057 0.6054
4 0.0830 1.0000 0.0419 0.0035 0.6089

Squared Multiple Correlations Between the VAR Variables and

the First M Canonical Variables of the WIT

M 1 2 3
x1 0.2220 0.3240 0.3475
x2 0.1073 0.1282 0.1722
x3 0.3906 0.4054 0.4162
x4 0.6842 0.7017 0.7050
x5 0.1211 0.2391 0.2682

H Variables
4

.3513
L1724
.4163
.7063
.2684

Ooooo

Squared Multiple Correlations Between the WITH Variables
and the First M Canonical Variables of the VAR Variables

M 1 2 3
yl 0.4799 0.6731 0.6737
y2 0.5528 0.5765 0.5894
y3 0.5852 0.6180 0.6239

v4 0.4524 0.5314 0.5347

4

0.6746
0.5899
0.6274
0.5438
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s S =038 oyt Lsm lasbne amlons 5 425 335 0 50T ¢ Kl S8 O g3T 00
) IS b pmles o oo 5 452 5 Bl Jslix PROC FREQ Jaally siws jl sslicul | SAS 5

:C:uﬂ‘Jij CJ)Jha 4 ) gwd
PROC FREQ;
TABLES J)¢?¢} /OPTIONS;

WEIGHT (ol e pl (Coolodd odalin jolie Jald o (g ie) 7
3;*-:'56" s 55 Doy )y dgdarp
Zaﬁ‘sau}ﬂﬂj&)ﬂ@d)&g&\g@ﬁ»&@B)&%C&.&Aceaﬁé.\g}bdj.’q—&.;‘
TABLES A*B;

11> 0l C 3B A s an b (gl e Jpdr S5 12 L

TABLES A*B*C;
:J;Lwhd))[; 4 J;))Lsa)Ef‘g()EﬂPJJDIJS;Lghr 4 ﬂgigg{)jlwb
ST o ol YXY Ul (gl 51y i 3385 O 50T 45 EXACT ) 2w —)
S o deloes AT s Sz Sl ST bl aST 1y olae, LT S CHISQ ) g —Y

tnloen |y 85 Jaldo s S, 3 (UK S— 05 8) sy sla,lae MEASURS | siws -Y
.-US’LSA

DATA;

DO I=1 TO 2; oz e e
DO J=1 TO 2; O Y SRR O-L P s PR
INPUT Y Q@Q; 3
OUTPUT ;
END; 1 2
END; 1 2 6
CARDS ; LI 18 14
26 18 14

PROC FREQ;

WEIGHT Y;

TABLES I*J/EXACT CHISQ;
RUN;

PROC FREQ;
WEIGHT Y;
TABLES I*J/MEASURS;
RUN;

The FREQ Procedure

Table of I by J
I J
Frequency,
Percent
Row Pct
Col Pct , 1, 2, Total
FEfSSSFFF " SESFFFFf " SEFFSFS5SF°

1, 2, 6 , 8

5.00 , 15.00 , 20.00
25.00 , 75.00 ,
10.00 , 30.00 ,
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FESFSSSFf FESSFfSF " SEFSfSFFSE°
2, 18 , 14 , 32
, 45.00 , 35.00 , 80.00

, 56.25 , 43.75 ,

, 90.00 , 70.00,

FESFFSSFf " SESSFESF " SEFESFFSF°
Total 20 20 40
50.00 50.00 100.00

Statistics for Table of I by J

Statistic DF Value Prob
S S S S S S Sf S ff S S f S S FfSFFfSFfSFFfSFfSFFfS55S
Chi-Square 1 2.5000 0.1138
Likelihood Ratio Chi-Square 1 2.5943 0.1072
Continuity Adj. Chi-Square 1 1.4063 0.2357
Mantel-Haenszel Chi-Square 1 2.4375 0.1185
Phi Coefficient -0.2500
Contingency Coefficient 0.2425
Cramer's V -0.2500

WARNING: 50% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

Fisher's Exact Test

FEffSfSFSSfSFSFSSFSFSSFSFSFFSFSFS5S

Cell (1,1) Frequency (F) 2
Left-sided Pr <= F 0.1176
Right-sided Pr >= F 0.9782
Table Probability (P) 0.0958
Two-sided Pr <= P 0.2351

Sample Size = 40

Statistics for Table of I by J

Statistic Value ASE
FFffFFFFFF55555555555555555555555555555555555555555555
Gamma -0.5882 0.2913
Kendall's Tau-b -0.2500 0.1442
Stuart's Tau-c -0.2000 0.1225
Somers' D C|R -0.3125 0.1764
Somers' D R|C -0.2000 0.1225
Pearson Correlation -0.2500 0.1442
Spearman Correlation -0.2500 0.1442
Lambda Asymmetric C|R 0.2000 0.1265
Lambda Asymmetric R|C 0.0000 0.0000
Lambda Symmetric 0.1429 0.0872
Uncertainty Coefficient C|R 0.0468 0.0559
Uncertainty Coefficient R|C 0.0648 0.0760

Uncertainty Coefficient Symmetric 0.0543 0.0643

The FREQ Procedure
Statistics for Table of I by J
Estimates of the Relative Risk (Rowl/Row2)

Type of Study Value 95% Confidence Limits
SRR EERREEEERRREEERRREEEE R REEERRREEEE R R EEEEEREEEEEEREEEEE R
Case-Control (Odds Ratio) 0.2593 0.0452 1.4861
Cohort (Coll Risk) 0.4444 0.1288 1.5335
Cohort (Col2 Risk) 1.7143 0.9785 3.0033

Sample Size = 40
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