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Proc univariate <Y

Proc means <Y/

Proc print Y/

Proc sort Y

Proc transpose V!

Proc ttest Y|

proc corr V!

proc chart V!

proc tabulate <Y

proc npariway V!

proc freq <Y

proc anova V!

proc glm <Y/
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21 proc vercomp Y 14 -2
daiall £ s gall

21 proc mixed V! 15-2
22 proc logestic V! 16 -2
22 proc plot =Y/ 17 -2
22 proc reg <Yl 18 -2
22 proc lifetest <Y! 19_2
22 proc genmod V! 20-2
22 proc catmod _<Y! 21-2
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SAS by Jleainly Leat 404l aae dlla 85 SAS zeli g Jleatnly Ll 8 (a al
SAS 4l i Paste desi s gl nll #3645 Copy a5 Edit pleall Jay 13 e Ui
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B =x*X; @l e A¥all
C=(3*Y)/2; dandll 5 2 puall e AVall
D=log(y); =ite sl disail e A1YAl
C= X**2; om il ¥ e Ayl
G= Y+Y; gaall e a¥all
H= Y-X; 2kl e Ayl
. Adasiie s ) 8 &3 Cards <SS
A siie B )l ausai Al g L sac dad 55 e JS () sy UL pokas
sl s Calias 4418 4 ) Gl 5 Proc 2 sale o o) Joalailly (el sl eV jliss
quit s run; 2 bl 4335 55 5 da gia 3 5,8 puai g aide J geasl o) al)
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Dataf;

Input id triall trial2 trial3;
Cards ;

115 1.4 16

215 . 1.9

3. 20 16

4. . 22

521 23 2.2

618 2.0 19

Option nodate nonumber;
Proc means;

Run;

The SAS System

Variable N Mean  StdDev  Minimum  Maximum

ID 6 3.5000000 1.8708287 1.0000000 6.0000000

TRIAL1 4 1.7250000 0.2872281 1.5000000 2.1000000
TRIAL2 4 1.9250000 0.3774917 1.4000000 2.3000000
TRIAL3 6 1.9000000 0.2683282 1.6000000 2.2000000
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If B gt 44 then delete;
If B It 5then delete;
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) AL giana e Julid il e it (o sad 1 Sany) sl 3 2liaile |,
O3S Cm O W) A e il i 5 Jglad ba ¢ ) Jidas Jsas e J paall
M B (s e G Sy Ll s (A (5 sbuila 48 JST Al ) e o 3 A
) i 5 Jsbad (o) sl i g dagds coia g 3 517 51 5 0580 S sy s
S IS e 40 Hleie 488 ST Chlaaliiall alae ) o) oS5 Cusy

rlEle 2ae ld il SO N Al sad B ) g Adlide ad 4l y juaie Lol IS0 2(2) JUe

datas;
input vy;
Ify It 141 then y1=1,;
Ify gt 140 and y It 161 then y2=2;
Ify gt 160 then y3=3;
cards;

122

141

170

144

145

161

159

155

157

177

167

161

162
option nodate nonumber;
proc means n;var yl y2 y3; run;



The SAS System

Variable N
Y1l 1
Y2 6
Y3 6

s Sl Jlerinds e ganall G e J saanll (S

If y <=140 then y=1;
else if y <=160 then y=2;
else y=3;

Ify It 151 then y1=1;
If y gt 150 and y It 162 then y2=2;
If y gt 161 then y3=3;

1uda S dad Ailial 5 asis ke b I G QB 4 Jasai Lol sl e (3) Jlie

Data f;

Input male female;
M=log(male);
F=log(female);
Cards;

22 32

43 56

76 33

78 54

Option nodate nonumber;
Proc print;

Run;

The SAS System
OBS MALE FEMALE M F

22 32 3.09104 3.46574
43 56 3.76120 4.02535
76 33 4.33073 3.49651
78 54 435671 3.98898
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L) (e b yliall aifll Cada b Caalill iy 3B VAL (amy b
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datas;
input vy;
If y <=140 then delete;
cards;
122
140
170
144
125
161




159
option nodate nonumber;

proc print;

run;
OBS Y
1 170
2 144
3 161

4 159

Merge of files «lilall mas 7 -1
ey Glld ) jal (Kayy  Sbaa¥l Jadadll (ol 2N 81 ) Cpuile zad ) Gialdl zliag 38
r oY) Jal A das sall il 3laY)

(ke ke Lagin 3a 32) £ 55 Calall ae dd ilall zead) :(5) Jlie

data dd;

inputabc ;

cards;

1137

258

314

926

data ss;

inputcfgn;

cards;

19733

47243

58321

66111

data growth; set dd ss; run;
proc print data=growth; run;

OBS A B CF G N
1 11 3 7
2 2 5 8
3 31 4.
4 9 26 . . .
5 1 9 7 33
6 4 7 2 43
7 .58 3 21
8 6 6 1 1

Calall DS G W HAY) (e ddlide Gl yasie (5 pan Cale IS5 (il mad (38 (6 ) JUie
A4S yida ddial ) s

DATA baseline;

INPUT id sex S age inc;
CARDS;

1F 3517




17 M 50 14
33 F 456
49 M 2414
65 F 52 9
81 M 4411
2 F 3417
18 M 4014
34 F 47 6
50 M 3517

DATA rating;

INPUT r1r2r3;

CARDS;

722

553

727

757

477

777

653

752

656

575

data survey; merge baseline rating; run;
proc print data=survey; run;

The SAS System
OBS ID SEX AGE INC R1 R2 R3

1 F 35 17 7 2 2
17 M 50 14 5 5 3
33 F 45 6 7 2 7
49 M 24 14 7 5 7
65 F 52 9 4 7 7
81 M 44 11 7 7 7

2 F 34 17 6 5 3
18 M 40 14 7 5 2
3 F 47 6 6 5 6

50 M 3 17 5 7 5
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data spacingl;
input P space rep yield96;
cards;

40 157

40 258

80 157

80 258

80 356

120 149

120 254

120 353
25 40 153

O O OO0 OoOOoOOo




25 40 245
25 40 346
25 80 154
25 80 250
25 80 348
25120 163
25120 257
25120 353

data spacing2;
input P space rep yield97;
cards;
40 135
40 228
40 329
80 138
80 229
80 327
120 110
120 225
120 334
25 40 124
25 40 224
25 40 317
25 80 125
25 80 231
25 80 329
25120 144
25120 328
data spacing;
merge spacingl spacing2;
run;
proc print data=spacing;
run;

OO O0OO0OO0OO0OOoOOoOOo

OBS P SPACE REP YIELDS6 YIELD97

1 0 4 1 57 35

2 0 40 2 58 28

3 0 40 3 57 29

4 0 80 1 58 38

5 0 8 2 56 29

6 0 80 3 49 27

7 0 120 1 54 10

8 0 120 2 53 25

9 0 120 3 53 34
10 25 40 1 45 24
11 25 40 2 46 24
12 25 40 3 54 17
13 25 80 1 50 25
14 25 80 2 48 31
15 25 80 3 63 29
16 25 120 1 57 44
17 25 120 3 53 28
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proc sort data=spacingl; by p space rep; run;
proc sort data=spacing2; by p space rep; run;
data spacing;

merge spacingl spacing2;

by p space rep;
run;
proc print data=spacing; run;

OBS P SPACE REP YIELD96 YIELD97

1 0 40 1 57 35
2 0 40 2 58 28
3 0 40 3 . 29
4 0 80 1 57 38
5 0 8 2 58 29
6 0 80 3 56 27
7 0 120 1 49 10
8 0 120 2 54 25
9 0 120 3 53 34
10 25 40 1 53 24
11 25 40 2 45 24
12 25 40 3 46 17
13 25 80 1 54 25
14 25 80 2 50 31
15 25 80 3 48 29
16 25 120 1 63 44
17 25 120 2 57 .
18 25 120 3 53 28
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Proc univariate »¥11 -2
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. Proc univariate ¥ Jeaiwi 5 zeali ) S a goady Wl 5 5S3l) da g ) (gula
Data A;
Input weight length;
Cards;
50 177
65 165
75 188

Option nodate nonumber;
Proc univariate; var length; <— lenght 3§14 d 5 2 weight 48l (Say

Run;
‘)@_Lu.m We|ght a8zl die g ol 3.;.‘4};0 LS GAL:LJ\ ‘)@_Lu.m J:\s.tﬂ\_i C.ALJ).\“ JL’-I‘)!\ die
Aad ) g Jalaill & B AU aae (4 21 & nonumber s nodate ¢r ! | (idall il

The SAS System
Univariate Procedure

Variable=LENGTH

Moments Quantiles(Def=5)
N 3 Sum Wgts 3 100% Max 188 99% 188
Mean 176.6667 Sum 530 75% Q3 188 95% 188
Std Dev 11.50362 Variance 132.3333 50% Med 177 90% 188
Skewness -0.13028 Kurtosis . 25% Q1 165 10% 165
uss 93898 CSS 264.6667 0% Min 165 5% 165
cv 6.511485 Std Mean 6.64162 1% 165
T:Mean=0 26.59994 Pr>|T| 0.0014 Range 23
Num A=0 3 Num>0 3 Q3-Q1 23
M(Sign) 1.5 Pr>=|[M|  0.2500 Mode 165

Sgn Rank 3 Pr>=|S|  0.2500

Proc means »%¥ 2 —2
bl ol pas¥le ) Uadllc plall daws giall cilibll aae e Jpeanll 1o¥1 138 Jasion
Proc means n mean stderr std var max min range cv clm;var length ;

Run;

The SAS System

Analysis Variable : LENGTH

N Mean Std Error  Std Dev  Variance  Maximum Minimum

3 176.6666667 6.6416196 11.5036226 132.3333333 188.0000000 165.0000000




s aa ALY aal 8 OOy L) sre Jhas A L+ (9) s

Confidence limites 4l 2 ald Slay) clm 4alS Jias

Data f;

Input male female;

Cards;

22 32

43 56

76 33

78 54

Option nodate nonumber; «— 95) 9 é:’)u v c—’tﬂ sl Jganll Ga jal ddeall oa
Proc means n mean stderr std range clm; var male female;

Run;

Variable N Mean Std Error  Std Dev Range Lower 95.0% CLM

MALE 4 54.7500000 13.5485239 27.0970478 56.0000000 11.6325502
FEMALE 4 43.7500000 6.5112083 13.0224166 24.0000000  23.0284292

Variable Upper 95.0% CLM

MALE 97.8674498
FEMALE 64.4715708

Proc print »¥3 -2
il aday Galall Y1 s
aaall ISH daall g culd ol dae g dg peall d0al) o4 ) jorde 3ae JAaS L : (10) JUe
b s Dl sl Jamae oy jle 5l 408 JSI il gl) Jaxae Laa ) i Adlial o sllaall 4 jenll
¢ bl

data f;

input age $ deaths pop;
rate = deaths/pop*100000;

a = log(rate);

cards;

30-3¢ 1 17742
35-39 5 16554
40-44 5 16059

45-49 12 13083
50-54 25 10784
55-59 38 9645

60-64 54 10706
65-69 65 9933
Option nodate nonumber;
proc print;

run;

The SAS System




OBS AGE DEATHS POP  RATE A

1 1 17742 5.636 1.72924
2 35-39 5 16554 30.204 3.40798
3 5 16059 31.135 3.43834
4 45-49 12 13083 91.722 4.51876
5 50-54 25 10784 231.825 5.44598
6 55-59 38 9645 393.987 5.97632
7 60-64 54 10706 504.390 6.22335
8 65-69 65 9933 654.384 6.48369

enlaall pass <a 3 Proc prlnt ).AS_;\ ;LEQ\L)MYJ Llban¥) unldal) (amy yias)

Al g

Datas;
inputtrt wT,;
f=(w*T)/(t-w);
h=log(t);
i=h*f;
j=if(w*t);
cards;

50144

55 166

65 150

44 166

55 166

45170

56 177

46 178
option nodate nonumber;

NNNNPRPR PP P

proc print; «— Aclhll UABJ‘ )AS”
run;

proc means n mean stderr;varwtfhij;

run;

The SAS System
OBS TRT W T F H I J

50 144 76.596 4.96981 380.667 0.052870
55 166 82.252 5.11199 420.473 0.046054
65 150 114.706 5.01064 574.749 0.058949
44 166 59.869 5.11199 306.049 0.041902
55 166 82.252 5.11199 420.473 0.046054
45 170 61.200 5.13580 314.311 0.041086
56 177 81917 5.17615 424.016 0.042778
46 178 62.030 5.18178 321.428 0.039256

ONOUhA WN R
NNNNR PR R

The SAS System

Variable N Mean Std Error

W 8  52.0000000 2.5213375
T 8 164.6250000 4.2381663
F 8 77.6028303 6.3605235
H 8 5.1012680 0.0264311
| 8 395.2705899 31.1936020




J 8 0.0461186 0.0023587

rob WS s by trt s o) cand Alalas JS et un@all (amy 5ads () Lia ) 130

proc means n mean stderr;by trt;varwtfhij;
run;

The SAS System

TRT=1

Variable N Mean  Std Error

w 4 53.5000000 4.4440972
T 4 156.5000000 5.6199051
F 4 83.3556829 11.4796216
H 4 5.0511060 0.0361243
| 4 420.4843112 56.6264298
J 4 0.0499436 0.0037579

TRT=2

Variable N Mean  Std Error

w 4 50.5000000 2.9011492
T 4 172.7500000 2.8686524
F 4 71.8499777 5.9119050
H 4 5.1514299 0.0166644
| 4 370.0568686 30.1742173
J 4 0.0422936 0.0014451

LS 5 dadiall (po ol dalise 22l T4 5 ) oy A8l il cagi 5 Sy ¢ ABiadla
et

datas;

inputtrt wT @@;

f=(w*T)/(t-w);

h=log(t);

i=h*f;

j=i/(w*t);

cards;

1501441 551661 651501 44 166
2 551662 451702 561772 46178
; option nodate nonumber ;

proc print;

run;

proc means n mean stderr;varw tfhij;
run;

Lallad) Sl ) jaria Cows g Liad) Q\JQJ\E;\)&L;JMSAS CALI)JL;@@ B\
Proc sort »¥14-2
. baeliat bl s 5 e g



Al )yl aare g ASH )yl dae g dpadl de jall Cienai Al 3 41 (12) JYe
e e SULl i g ST saall I SN Ais Jiay HAT yiaia ddlal G slhadll

eyl
data t;

input dose number killed;
prop = killed/number;

cards;

169 59 6

1.72 60 13

1.75 62 18

1.78 56 28

1.81 63 52

1.83 59 53

1.86 62 61

1.88 60 60

Option nodate nonumber;
proc print;

run;

PROC SORT DATA=T;BY NUMBER;
PROC PRINT;

RUN;

The SAS System
OBS DOSE NUMBER KILLED PROP

1.69 59 6 0.10169
1.72 60 13 0.21667
1.75 62 18  0.29032
1.78 56 28 0.50000
1.81 63 52 0.82540
1.83 59 53 0.89831
1.86 62 61 0.98387
1.88 60 60 1.00000
The SAS System

O NV A WN

OBS DOSE NUMBER KILLED  PROP

1.78 56 28 0.50000
1.69 59 6 0.10169
1.83 59 53 0.89831
1.72 60 13 0.21667
1.88 60 60 1.00000
1.75 62 18 0.29032
1.86 62 61 0.98387
1.81 63 52 0.82540

VNV D Wy R

i) 5 o tladll Sl s 0305 (uiadl b ) _sie 550 iy Ll 1(13) Ol
o) s g Lacliad

data d;
input sex S wt height;
cards;
M 17 110
M 15 105
M 12 100
F 15104




F16 106

F 14 102
proc sort data=d;by wt ;
run;
proc print;run;

OBS SEX WT HEIGHT

12 100
14 102
15 105
15 104
16 106
17 110

[< IS, I O N
EmnmnIn<Z

Proc transpose %! 5 — 2
.L..gqj.uj\ | 22y @4)3\ e ULl (B ganl yaY) 13 Jetion
(g salal) I B a1 e A L s o(14) Jli

DATA W;

INPUT ID WT1-WT6 ;

CARDS;

01 155 158 162 149 148 147
02 110 112 114 107 108 109
03 112 133 112 142 121 110
PROC SORT;

BY ID;

RUN;

PROC TRANSPOSE;

BY ID;

VAR WT1-WT6;

run;

proc print;

run;

OBS ID _NAME_ cCOL1

1 1 Wwrt1 155
2 1 WwT2 158
3 1 WT3 162
4 1 WT4 149
5 1 WT5 148
6 1 WT6e 147
7 2 WT1 110
8 2 WT2 112
9 2 WT3 114
10 2 wt4 107
11 2 WT5 108
12 2 WT6 109
13 3 wt1l 112
14 3 WT2 133
15 3 WT3 112
16 3 WT4 142
17 3 W15 121
18 3 WT6 110




Proc ttest »¥ 6 — 2
D) gl (i a8l dUall e de gama )y s) i oLl il 1(15) Jlia

¢ Ol siall pn cladERYY

data d;
input trt w;
cards;
57.8
56.2
61.9
54.4
53.6
56.4
53.2
64.2
58.7
63.1
62.5
59.8
59.2
proc ttest;
class trt;
var w;
run;

NNNNNNRRRRRRR

The SAS System
TTEST PROCEDURE

Variable: W

TRT N Mean  Std Dev  Std Error

1 7 56.21428571 3.00245931 1.13482295
2 6 61.25000000 2.30195569 0.93976948

Variances T DF Prob>|T|

Unequal -3.4177 10.9 0.0058
Equal -3.3442 11.0 0.0065

For HO: Variances are equal, F' = 1.70 DF =(6,5) Prob>F' =0.5764
(p =0.0065 ) 4 sine (plaws siall (n CENEAY) ) Al (e Gy

Dbd) G gllaall (S p5 ) gt ClALEN (e 20e 4 gea JAAT olia) ikl 1(16) JBa
¢ O giall p calalaAY!

DATAR;

INPUT GROUPS score;
cards;

C5.9

C3.8

C6.5

Cc18.3

C18.2




Cle.1
c7.1
T7.6
T0.4
T1.1
T3.2
T6.5
T4.1
T4.7
PROC TTEST;
CLASS GROUP;
VAR score;
RUN;

The SAS System
TTEST PROCEDURE

Variable: SCORE

GROUP N Mean  Std Dev Std Error

@]

7 10.84285714 6.38066275 2.41166383
T 7 3.94285714 2.63619495 0.99638803

Variances T DF Prob>|T|

Unequal 2.6443 8.0 0.0296
Equal 2.6443 12.0 0.0214

For HO: Variances are equal, F' =5.86 DF =(6,6) Prob>F'=0.0492

(p=0.0296 ) %55 sisas s L sina (IS 5 2l (e A panl Jaws g (3 BN () il (pa

proc corr 47 -2

Aaeiall ) o) ol )Y Jalae a8 ¥ 138 Jentiony

Ty 5 X Croiall o bl Y dalae aa (117 ) JUe

43 <76 <55 ¢65 22 =y af 52¢9 6«83 =xah ) Ll

DATA D;
INPUT X'Y;
CARDS;

3
8
6
9
2

22
65
55
76
43

PROC CORR;
VAR XY;
RUN;

Correlation Analysis
2 'VAR' Variables: X Y
Simple Statistics

Variable N Mean  Std Dev Sum Minimum Maximum




X 5 5.600000 3.049590 28.000000 2.000000 9.000000
Y 5 52.200000 20.825465 261.000000 22.000000 76.000000
Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0/ N =5
X Y
X 1.00000 0.88334
0.0 0.0470
Y 0.88334 1.00000
0.0470 0.0
s (e SIS Al 8 Ol Sl el aili 6(p=0.0470 ) (5 sixe 38 5 0.88 = halii ;Y Jalas 13
proc chart »%¥ 8 —2
f00s) e gy 58 am )l 1(18) Jle
DATA H;
INPUT NO GENDER WEIGHT HEIGHT;
DATALINES;
1169.5155
2261.2 99
3263.0115
41725205
PROC CHART;
VBAR weight;
RUN;

The SAS System
Frequency

2 ~ 3 % %k %k ¥
% % %k %k k.
3% %k %k 3k k
3% %k %k 3k k
% % %k %k k.
* %k %k %k k
* %k %k %k k
% % %k %k k.
% % %k %k k.
* %k %k %k k
% % %k %k k.
% % %k %k k.
* %k %k %k k
% % %k %k k.
% % %k %k k.
* %k %k %k k
* %k %k %k k
% % %k %k k.
* %k %k %k k

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

* %k %k %k k




1° Fokok kK Hok kK *ok ok ok

, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k %k
, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k k
, % %k %k %k k % %k %k %k % %k %k %k k
, % %k %k %k k % %k %k k k % %k %k %k
, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k %k
, % %k 5k %k k % %k %k % k % %k %k % k
, % %k %k %k k % %k %k %k k % %k %k %k k
, 3% % %k %k ok 3% 3k %k %k k 3% 3k %k %k k
, % %k %k %k k % %k %k %k % %k %k %k k
, % %k %k %k k % %k %k k k % %k %k %k
, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k k
, 3% % %k %k ok 3% 3k %k %k k 3% 3k %k %k k
, % %k %k %k k % %k %k %k k % %k %k k%
, 3% % %k %k ok 3% 3k %k %k k 3% 3k %k %k k
, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k k
, % %k %k %k k % %k %k %k k % %k k k%
, 3% % %k %k 3% 3k %k %k k 3% 3k %k %k k
, 3% % %k %k ok 3% 3k %k %k k 3% 3k %k %k %k

% % %k %k k % %k %k k% % %k %k %k

A A A FAFAFAAFAAFAFAseses
62.5 67.5 72.5

WEIGHT Midpoint

proc tabulate »%9—2
L Jgn Jaad Jantnn

fagdin Jaui gia g (AL jlee) Jara o Gy acladl) aa) Gilaal aal 3l ) 1(19)Jk

datas;

input age income gender;
cards;

332321

44 334 2

32434 1

55 656 2

43 333 1

PROC TABULATE;

CLASS GENDER;

VAR AGE INCOME ;

TABLE (AGE INCOME )*MEAN, GENDER ALL;
RUN;

The SAS System

»:JJJJJJJJJJJJJJJJJJJJJJ---JJJJJJJJJJJJJJJJJJJJJJJJJ---JJJJJJJJJJJJ+
, ,  GENDER , ,
SIS SEFfffffffT %0

, , 1, 2 , AL ,

HFFEFEASS. . SAFFEAAAEs S SAFF s assifs SEFfesssssss sffsffsfeeff oo
AGE  ,MEAN , 36.00, 49.50, 41.40,
iJJJJJJJJJJ SEFSSErssss SErsssssssss sssaasssssss  sissssssssssoeo
JINCOME ,MEAN , 333.00, 495.00, 397.80,

SR RIS

proc nparlway % 10 -2

(Le;‘)! [PEEW .J)..p..u) dalza DU ) HLAANY ) o) (e jal Jasioy

proc freq »¥ 11 -2




Aoaa ¥ A pali g S a e Jlidl) ol ) a3l Jastiny

proc anova ¥ 12 — 2

ST Sl sae (g sbad 2o 54 g jaall el sall bl st Jsas Jae (e jad Janin
il giall il laal el al e 5 e Jale

proc glm ¥ 13 — 2

e bl il Jalas Jgaa Jae i alall Jadll 23 i) A8 yha (ke (gl Jeaiony
bl Sl 4 slia

proc vercomp ¥ 14 — 2

) e SR ) Al gl alladll ppaiy docal el bl il S pia y il s
b il o) A sl cl il (4 jedaall 5 Al o 40 1) Ol ;W) 5 (5 ) S Jalaall
ALl el b Al siiall 5 Al

proc mixed 3115 — 2

solaall ol i g Adaliaall = 3laill 8 A5 gdall y AN ol il 08 (m jal Jerion
.BLUP 43 )

proc logistic ¥ 16 — 2

(binary) 4l claall 4uaiy jle slll 4daa S jlaasV) zila e J el (s3] Jaxioy
(Odds Ratio) dxaa ¥ A i

proc plot »¥ 17 -2

D) 5l G ardie G Al ABle s )l Jaxin

proc reg »¥) 18 — 2

B _ausal) Ol paaiall jlasiV) Jalase sl Qs

proc lifetest »¥ 19 — 2

Aol s il 3 8V il lalaie ) ol S jeedl i Jaatios o

proc genmod ¥ 20 — 2

adaiial) asill Jal sall Hlaai¥y cplll Julad Jae 5 alall dadl) 23 gatll didasl Janins
.(discrete responses )

proc catmod ¥ 21 — 2



sl ol Lagall Jal sall jlaail g il Jlas Jae g Ablaall 2 3aill A aladl Janioy
.( categorical response.)

proc probit »%122 —2

o il aald o) Al calanall jlasaW) Jalaa a8t Jasto

proc phreg »¥ 23 -2

b shall A 50l Jastiuy

il (8 Lail 5 (6.12) gealiall 138 43 B Lgie (nll 2 (Sa0Y (5 AT el ) Alin
syl

proc sql, proc gplot. proc cluster, proc princomp, proc multtest, proc
mianalyze, proc mi, proc iml, proc nlin, proc rank, proc factor, proc kde,
proc g3d, proc boxplot, proc stdize, proc tree, proc modeclus, proc
discrim, proc stepdisc, proc corresp, proc nested, proc allele, proc
casecontrol, proc family, proc haplotype, proc psmooth, proc htsnp, proc

inbreed, proc transreg, proc glim, proc gam.

DSAS. g

Hypotheses Test <iluda all jLad)

duani A F sl Jlasindy Ui (lawad (i ji allia ¢ 5S5 Jlas) Julad o) 8
13 385 A plaal) 03 5 A sanll F e 4o gussall F 4G jliay cllh g ¢ cplal) Jidat J s (e 4le
Adlaiad i€ il 4 jedai 3 SAS el b

Ho Led =25 Null Hypothesis axall da 8 Laa Laa jLad) ol yall lis a6l
paall dpia 8 4 i 3ale 5« Ha Led 3«5 Alternative Hypothesis Al dua 4l
Oixa (5 sinsa e Lgaad y Jual e G jill 3 a5 5 COlrall Gy DA 3 g g e
L8 o) (oimg &3 ()18 0,05 (s siasa e e dpaia il (8 2513 5,(0.01 51 0.05 )
e 4ndi Yl ababy 5 %5 s e bl Ul A (S o Jlaial )5 %95 Aty pusaa
D73 RER NN



O ) il g Al @l jlial A ZUisg 4 giee QLA 3 a9 AN a3 JLARY) )
caliny Ja o 40l e caling T oW dlabeall o gia ) Jo 5 AN e caliss ¢ el
e s e sl LAY ol ddle 5 ) gean g da) I e AAE Adladl) o gl
Parametreic Tests dxalaall & L34 1 -3
a3 53 A8 yra (i i85 5 Jass iall Sl aadinall allae Giamy OUEAY el Al oo
Aliise Jal g2l Ol 5 pailatie Galil) ()5 ke )55 8 555 Aduall O g1 4
Test of Normality <bball bl 5680 L83 1-1-3
rowlie e e aldie) b a6 Gl Al ol jlial (Say
) Ol e JLi S5 3 Kurtosis phalitll Jalas s Skewness ¢ i) Jebae Jiad (e -]
A gl 4 glia ) 5S5 3 Jag sl g Jaws giall S e S jiiall
O5S Leie yuidll _anda a5 6l (<6 3 Stem and Leaf 48 5l 5 (L) labads (p -
Y1 (Sl gz aall i ()5S Jaladiall 13 5 sbaead) Jaws giall ie Ly 56 Alilaia <l ) _S3l
Agiaal) aally L) Lgie ey adld saec Ly il 1 SEN e ey o)) Jay )
aad lia ()5S Ladie anh a5l o) e Jxivw 3 Boxplot G stiall labia (je -z
Lapa gl S 13 el (3 il Jas g 8 (aiesall Ja i) Jays gl a8 g () 5 335 5l 48yl
Lo sl S 135 el (A1 sl a3 53l O g @D ()l 3 saiall (e J2uV) ¢ 3l o8
Dbl ga sile 35l ) i ld (G aiall e g lall e Sl I @
e Lla¥l bl e aalia S a5 3 Normal Probability Plot badass (e -2
Cld diall ) 5S5 Ladie 5 Led ad giall sl adall a3 5il) sl il (53 5anll ) sl
O i I3 (L8 Gld Guay g aiall Jadl) Cililaay ) sSie laaliall (i ganb a5 58
Lanh & 5 g0 ddiall
(BaY 4 5l 0 0 ) Cish s -G s sal S LA s
b sl O (imy lld 8 Gl el ()l slasia Javas sl 5 Jans siall Ui () 585 Laie
s ciyaie gyl O e D L Jay gl Aa e Sl da giall A 55 Larie (S
bl ga Capaie w5 sl O (e IS (8 (uSall J geas Ladie 5 (e
2555 48y o sllaall aLiE W e de sana 52l anan Jabao Jiai olia) byl : (20) Ui
£k sae Jlaxinly ¥ ol ol UL

datas;

input animal dm;
cards;



237
225
277
273
241
223
232
291
241
231
244
251
251
250
218
266
266
230
226
239
proc univariate normal plot;
var dm;
run;

The SAS System
Univariate Procedure
Variable=DM

Moments Quantiles(Def=5)

N 20 Sum Wagts 20 100% Max 91 99% 91
Mean 45.6 Sum 912 75% Q3 58.5 95% 84
Std Dev  19.99052 Variance 399.6211 50% Med 41  90%
Skewness 0.754732 Kurtosis -0.16984 25% Q1 30.5 10%
uss 49180 CSS 7592.8 0% Min 18 5% 20.5
cv 43.83887 Std Mean 4.470017 1% 18
T:Mean=0 10.2013 Pr>|T| 0.0001 Range 73

Num A=0 20 Num >0 20 @3-Q1 28

M(Sign) 10 Pr>=|M| 0.0001 Mode 41

Sgn Rank 105 Pr>=|S| 0.0001

W:Normal 0.936501 Pr<W 0.2166

Extremes

Lowest Obs Highest Obs
18( 15) 66( 16)
23( 6) 66( 17)
25( 2) 73( 4)
26( 19)  77(  3)
30( 18) 91( 8)

Stem Leaf # Boxplot
91 1 |
8 |
737 2
6 66 2
5011 3 +---t
4114 3
301279 5 e
2356 3 |
18 1 |
[ S——

Multiply Stem.Leaf by 10*¥*+1

The SAS System
Variable=DM

75
24




Normal Probability Plot
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Ols 41 b gl Aal 4, e 45,6 das siall A O 5 daall (L jlie elaldill 5 o) 58IV Lalra (5811 5005
Stem- kbda 8 Ly i das o) &3S 55 UL ol s Boxplot bbda & (3 saiall Jav g 8 sl 18 50
il olé 133 Normal Probability Plot bdade (4 aicall laall cililaey cilild) of A< | eaf

(b a5l

Test of Homogeneity of Variance ¢xbil) (uilad JL3a) 2 -1 -3

. Levene ks Jueaiuly gl Gl jlial) oSay

JSI ) S 12 a8l a9 SOllae day ) el A jad s JAad slia) clilall ; (21) U
T alaal) G platl) ailad HLA) (o gllaal) Al

data one;
input trt g;
cards;
1895
1540
11020
1470
1428
1620
1760
1537
1845
11050
1387
1497

2 1520
21610
2 1900
2 1350
2980
21710
21930
2 1960
21840
22410
21520
2 1685
343300
332800




328800
334600
327800
332800
328100
318900
331400
339500
329000
322300
411000

4 8600

4 8260
49830
47600
49650
48900

4 6060
410200
415500
49250
47900

proc glm data=one;
class trt;
model g=trt;
means trt/hovtest=levene welch;
run;

The SAS System
General Linear Models Procedure
Class Level Information

Class Levels Values
TRT 4 1234
Number of observations in data set = 48

The SAS System General Linear Models Procedure

Dependent Variable: G
Source DF Sum of Squares  Mean Square FValue Pr>F

Model 3 7035039589.75000000 2345013196.58333000 186.37 0.0001
Error 44 553637612.16666700 12582673.00378780

Corrected Total 47  7588677201.91666000

R-Square C.V. Root MSE G Mean
0.927044 33.35186 3547.2063661  10635.70833333
Source DF Type | SS Mean Square FValue Pr>F
TRT 3 7035039589.75000000 2345013196.58333000 186.37 0.0001
Source DF Type IlI SS Mean Square FValue Pr>F
TRT 3 7035039589.75000000 2345013196.58333000 186.37 0.0001
The SAS System General Linear Models Procedure

Levene's Test for Equality of G Variance
ANOVA of Squared Deviations from Group Means

Sum of Mean
Source DF Squares Square FValue Pr>F

TRT 3 1.409E16 4.697E15 5.5992 0.0024




Error 44 3.691E16 8.389E14
Welch's ANOVA for G
Source DF FValue Pr>F

TRT 3.0000 145.3 0.0001
Error 21.3988

The SAS System General Linear Models Procedure

Level of G
TRT N Mean SD

12 670.7500 233.92195
12 1701.2500 356.53716
12 30775.0000 6688.67768
12 9395.8333  2326.03626

B W N

OV anius g el ) 2aii 5 S=log ()t g deball Jsas ol il gt o) sl (S
Lasat bl S g bigiaa pe ) 8Sow cpald sl

proc univariate normal plot; var g;run;
proc univariate normal plot; var s;run;

10ne 55 G DU laall 4 (5 sad (oal) gl Caa ) LEAY 4l (S
Ay i) ol J8 Sadaall ) LAY 3-1-3
sl LAY o8 (panali
Orthogonal Comparisons 4&iwall Ui 8all 1 -3 -1-3
1A Salill ol draa) 13 () <8 S lalaall 028 (ary (4 5 DSllas Bae o jladll alazs (paal
3 LIV e 20V L 5 ¢ L) dalaia) da gaan Al U laall (g1 4 il o) ya) (8 aaay 38 40l
i a0 sSiu Enlll Ly g o 2 A Sl e3a () A 5 Fage ddati )
L pe F WA QK Gl
Dliad ¢ 45 laall ayd gllac) 488 o (o yail) a3k SAS zali y 8 <l jlaall 24 i )
A Al aas s G 48 (5 5ad ) e e G G 4 jlia £ el La ) )
t S (O sSi adl) o8 &)

contrast ' 2 vs. 3'trt 01-1
AN ae W) e Al i

contrast "1 vs. 3'trt 1 0-1;
AN e Aglill 5 VI A e A A

contrast'1 & 2vs.3"trt 11 -2;




1 — Lot Alaal) Alalaall 5 14 el 320 Ll 20 5all o] jal o) jall Aldladdl o) Gl (ge Jaa Dl

0 6 sb il & gana () Cuny 3 (0 )l 22058 25 Hladl A padia yaadl Alalaall Wl

tehle otial s Sllall dls o gy pena

bl 3 am Y1 Albd) -]

a2l a1 i B A Alebal 2
AN am A ALl 3

]l 3 il ) ALl 4

trt

observations

tl

46 40 42 40

t2

51 48 47 42

t3

36 42 44 46

t4

42 42 45 43

t5

35 36 37 36

data d;

input trt rep w;

cards;
1146
1240
1342
1440
2151
2248
2347
2442
3136
3242
3344
3446
4142
4242
4345
4443
5135
5236
5337
5436

proc glm data=d;
class trt;
model w = trt/ ss3 ;

contrast ' 1 vs. all' trt 4-1-1-1-1;
contrast '2&3 vs.4&5'trt0 1 1-1-1;
contrast ' 2 vs. 3" trt 01-100;
contrast '4vs. 5'trt 0001-1;

run;




General Linear Models Procedure
Class Level Information

Class Levels Values

TRT 5 12345
Number of observations in data set = 20

Output 5.13
Three Factors Case with Two Repeated Factors

General Linear Models Procedure

Dependent Variable: W

Source DF Sum of Squares F Value Pr>F
Model 4 248.00000000 7.15 0.0020
Error 15 130.00000000

Corrected Total 19 378.00000000

R-Square C.V. W Mean
0.656085 7.009334 42.0000000

Source DF  TypelllSS FValue Pr>F

TRT 4~ 248.00000000 7.15 0.0020
Contrast DF  ContrastSS FValue Pr>F
1vs.all 1 0.00000000 0.00 1.0000
2&3 vs.48&5 1 100.00000000 11.54 0.0040
2vs.3 1 50.00000000 5.77 0.0297
4vs.5 1  98.00000000 11.31 0.0043

3 gaat) Baseia Jal gad) Jlaxialy ool Judai 2 -3 -1-3

Trend analysis by using orthogonal polynomials

Aalise il gise 8 yurill Lo ddea dlains) A )0 8 Calll iy Lavie Jlail) 138 Jexiiany
JULYI () 5 LeBle 5 elaad) 8 dpand) ol gall 4paS il Gl e ¢ S Jal gl 20y
J ey Alelaall il s 5 A g el Aall 0 A8l g 3 48 jaa e L Ly Jlaill 138
Y alae 2l () dpan 3 A8e o) Linear 5! ds il ¥alas & (g dadad A8l )
128 5 Cubic 430l Aa jall &Y alas aifl (g) 405 4830 &) Quadratic A8l 4s )
dealall (5 5 ¢ sl 5 Jusadl 2aa5 e Dl Lt W) s JS5 Wil a5y Jlall
) 1l K ld Aadatia gl A gludia bl e 5 bl il g ¢ 5S8 Ladie 5 (g )
Aaie YU La Hlad) g la 5ad cSaall (e o sS Ae V) ciliMall (e e jue g duan Al o il
C(2) s e




Bad) Al ¥ EBllas el ge (2) Jsas

r Trend X=1 2 3 4 5 [ 7 sum c (i) **2
2 Linear -1 1 2
3 Linear -1 0 1 2
Quad 1 =2 1 6
4 Linear -3 -1 1 3 20
Quad 1 -1 -1 1 4
Cubic -1 3 -3 1 20
5 Linear -2 -1 0 1 2 10
Quad 2 =1-—""-2\ %1 2 14
Cubic -1 2 0o~ -2 1 10
Quartic 1 -4 6 -4 1 70
6 Linear -5 -3 -1 1 3 5 70
Quad 5 -1 -4 -4 -1 5 84
Cubic -5 7 4 -4 -7 5 180
Quartic 1 -3 2 2 -3 1 28
7 Linear -3 -2 -1 0 1 2 3 28
Quad 5 0O -3 -4 -3 0 5 84
Cubic -1 1 1 o -1 -1 1 6
Quartic 3 -7 1 9 1 =7 3 154
8 Linear -7 -5 =3 -1 1 3 5 7 168
Quad 7 1 -3 -5 -5 -3 1 7 168
Cubic -7 5 7 3 -3 -7 =5 7 264
Quartic 7 -13 -3 9 9 -3 -13 7 616
9 Linear -4 -3 =2 -1 0 1 2 3 4 60
Quad 28 7 -8 -17 -20 -17 -8 7 28 2772
Cubic -14 7 13 9 0 -9 -13 -7 14 990

Quartic 14 -21 -11 9 18 9 -11 -21 14 2002

aa) b L paill dadadll aaSIL o jiaall 3500 Juala d3aS Jiad slial bl o 23) i
6 sl J pranall latnl ate 23 ¢ Baaw) (e Gl gl dued Lgad a2l Al o jladl)

3

Level of N Observations
t10 30 28 25 32 24
t2 10kg 30 34 36 35 32
t3 20kg 45 38 34 42 41
t4 30kg 49 47 36 44 40
t5 40kg 48 45 41 53 52
data f;
input trt w;

cards;




130
128
125
132
124
230
234
236
235
232
345
338
334
342
341
449
447
436
444
440
548
545
541
553
552
PROC GLM DATA=f;
CLASS trt;
MODEL w = trt;
CONTRAST "alinear" trt-2-1 0 12;
CONTRAST "a quad" trt 2-1-2 -12;
CONTRAST "a cubic" trt-1 2 0 -21;
RUN;
2 Jsia 0 (5) dlabaall e il e 058 2 -1 0 1 2 i) o8 dlie]

The SAS System
General Linear Models Procedure
Class Level Information
Class Levels Values
TRT 5 12345
Number of observations in data set = 25
The SAS System

General Linear Models Procedure

Dependent Variable: W

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 4  1256.56000000 314.14000000 18.07 0.0001
Error 20  347.60000000  17.38000000
Corrected Total 24 1604.16000000

R-Square C.V. Root MSE W Mean

0.783313  10.84530 4.1689327 38.44000000
Source DF  TypelSS Mean Square FValue Pr>F
TRT 4  1256.56000000 314.14000000 18.07 0.0001

Source DF  TypelllSS MeanSquare FValue Pr>F




TRT 4 1256.56000000 314.14000000 18.07 0.0001

Contrast DF Contrast SS Mean Square FValue Pr>F
alinear 1 1240.02000000 1240.02000000 71.35 0.0001
a quad 1 10.41428571 10.41428571 0.60 0.4479

a cubic 1 0.08000000 0.08000000 0.00 0.9466

4 sinal) dglle CulS 3 Adadl) 8 A83e bl 5 L gine OIS Slasdl 5l o) U e iy

Jlerinly 5 uniall aa il sinee ao syl 3ah 53l g i) (o A83all & 53 0as : (24) Jbe

data f;

inputareps @@;

cards;

117 129 139 149 159 1611 17 12
18121914 11014 11113 11218 11318 11420
11520 11620 11721 11822 11922 12024 21 13
2218231224 172516262027 2128 22
292221022 2112521225 2132121423 21525
21624 21722 21826 21927 22026 31 19 32 20
331934193519362037 2138223923
31023 31125 31222 31324 31424 31525 31625
31726 31826 31926 32028 41 1342 12 43 14
44 11 4516 46 17 47 17 48 18 49 22 41021
41119 41223 41323 41423 41524 41624 41725
41825 41929 42025

PROC GLM DATA=f;

CLASS a;

MODEL s = a;

CONTRAST "alinear"a-3-1 1 3;

CONTRAST "aquad" a 1-1-1 1;

CONTRAST "a cubic" a-1 3-3 1
RUN;

’

The SAS System
General Linear Models Procedure
Class Level Information

Class Levels Values

A 4 1234
Number of observations in data set = 80
The SAS System
General Linear Models Procedure

Dependent Variable: S

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 3 652.30000000 217.43333333 10.72 0.0001
Error 76 1541.90000000 20.28815789

Corrected Total 79 2194.20000000




R-Square C.V. Root MSE S Mean
0.297284  22.69137 4.5042377 19.85000000

Source DF TypelSS Mean Square F Value Pr>F
A 3 652.30000000 217.43333333 10.72 0.0001

Source DF TypelllSS Mean Square FValue Pr>F
A 3 652.30000000 217.43333333 10.72 0.0001

Contrast DF ContrastSS Mean Square F Value Pr>F
alinear 1 256.00000000 256.00000000 12.62 0.0007
a quad 1 396.05000000 396.05000000 19.52 0.0001
a cubic 1 0.25000000 0.25000000 0.01 0.9119

R? e e sLaie Y 0y lall (s ALaliall (S g &y s famss 5l 5 Al (834al) () il (o

$olia) Dlilall 8 1adi & gaaal) Jlall g auaddl Hlade o 483l & 63 2aa :(25) Jbs
data coupon;
input discount purchase @ @;
cards;
032.39 1098.47 1571.62 2060.85
038.32 1074.80 1559.92 2046.45
035.66 1052.97 1575.37 2068.49
074.24 1046.72 1577.04 2063.83
063.05 1076.81 1572.84 2075.38
066.53 1069.01 1552.53 2070.60
046.36 1053.77 1580.47 2052.23
04190 1054.21 1572.55 2057.14
04494 1083.14 1578.94 2060.17
041.09 1049.00 1564.00 2060.46
proc glm data=coupon;
class discount;
model purchase = discount;
estimate "linear" discount -3-1 1 3;
estimate "quad" discount -2 2 2-2;
estimate "cubic" discount -1 3-3 1
run;

’

The SAS System
Less than Full Rank Model

General Linear Models Procedure
Class Level Information

Class Levels Values

DISCOUNT 4 0101520

Number of observations in data set = 40
The SAS System
Less than Full Rank Model

General Linear Models Procedure

Dependent Variable: PURCHASE

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 3 2710.89819000 903.63273000 5.51 0.0032
Error 36 5903.03772000 163.97327000

Corrected Total 39 8613.93591000

R-Square C.V. Root MSE ~ PURCHASE Mean
0.314711 20.78548 12.8052048 61.60650000




Source DF Type I SS Mean Square FValue Pr>F

DISCOUNT 3 2710.89819000 903.63273000 5.51 0.0032
Source DF  TypelllSS MeanSquare FValue Pr>F
DISCOUNT 3 2710.89819000 903.63273000 5.51 0.0032

T for HO: Pr> |T| Std Error of

Parameter  Estimate Parameter=0 Estimate

linear 43.9740000 2.43 0.0203 18.1092943
quad 52.8200000 3.26 0.0024 16.1974452
cubic -0.8020000 -0.04 0.9649 18.1092943

eV A A i) A8 ) ) (e iy

FAlindl 3 o gaall ae 5 il AU (pn A8l ¢ 55 iial (26 ) Jlie
data grain;
input density grain ;
cards;
1012.2
10114
10124
2016.0
2015.5
20 16.5
3018.6
3020.2
3018.2
4017.6
4019.3
4017.1
50 18.0
50 16.4
50 16.6
proc means mean stderr std;
class density;
var grain;
run;
proc glm;
class density;
model grain=density;
contrast 'Linear 'density-2-1 0 12;
contrast 'Quadratic ' density 2-1-2-12;
contrast 'Cubic  'density-1 2 0-21;
contrast 'Quartic 'density 1-4 6-41;
run;
vie (ST ol sima Laa S gy 5l A8Mall g dpdasl) 4830 Ly Jaa Dl ealiyall i die
A8l 8 A% e S Apdadl) 28R 8 4fied () 2ai R2 apaaill Jualaa ) alSESY)
el Aadad 1 AN 5 jlall Ailia) JA (e lld 5 Sy s | Am il
densityl=density*density;
eyl dadad 1) A ol 3lagy) ddlial
proc reg data= grain;
model grain= density;

run;
proc reg data=grain;




model grain= density1;
run;

4ol ol ) da da Bl @ LAY 4-1-3

e daing g ¢ Lgwany i Lebaall e gia 45 ial (5t Al <ol JLEAY) (e dpaal) lllia
e e guaa( ] — Blalall 2ae ) D bl 230 (5 sbun g8 9 COlaal) 22 e U jlaall
DAY Ganally 45 il 3aal s ad e i Lgmansd L (8 LAY (5ol iliSS 2
Aad e ) o 2aing

Al Aalea Jau giag cBlaleal) o gia e A jlie 1 -4 -1-3

Dunnett JLia) -

padiad) i l8all 2 -4-1-3

t RS0 o) LSD (s 5iaa (38 S8 jlgdl |

B8 8 et s i) (o (35,40 LAY 3aa) 5 dlianl A o JLEAY) 138 ainy
4 ya) A s @13 g cpfin L)y 1L 5 Wlariiaal ) LAY S (e 22y 5 ¢ LSD (5 5%
o Y 13 Jlexinl o) 3 ¢ Jadd ilalae 4 lie Alla 8 V) Lagaa | jlaa) gy 45l V)
A ()9S5 (G0 Bl B A sina (35,8 25a ) B SSEE O lalae O il o e
13 Jlaninly Cpialll aa) a sl 3 @lld e Gfialill (any (g ¢ Ay gina e (il 220
oA @l aal a8 G e Ol 22 e et ey LAY

Aliaally Ledia amy g Jad il )W) a0 (8 G salal) At 3 4y 5ina 3 8 Alia Ja : (27) JUs
¢ 55l

DATAR;

INPUT GA GB;

D=GA-GB;

cards;

59 7.6

3.8 0.4

6.5 1.1

18.3 3.2

18.2 6.5

16.1 4.1

7.1 4.7

Option nodate nonumber;
PROC MEANS N MEAN STDERR t prt ;
VAR D;

RUN;

The SAS System
Analysis Variable : D



N Mean  Std Error T Prob>|T|

7 6.9000000 2.3145502 2.9811407 0.0246

(p = 0.0246 ) &y sine CENRY)

ol s e el JS andiy ¢ s Sll Haid) Juals (e A8 3A 1 (28) JU
DSl Gadlain vl gyl Al sdie JS 5 CilaiV) aal Gauadd Caag G sudie (pual
3 Le€ 45 jlaal A8l 3 jaiedl B ) pad g y2 Al ) AV Coaill ariadyy
O GUANAE Jlae caal €038 Hall o Wiliaal) 4 giee Cil830AT lla Jgd () )bl
¢ ity hall

i) AU yall GOl o) 55 Jame e L painal dia 5l 3 jalda 4l 50 2ie ;ddaadla
O Al sdie A 30 Ll oz Glu aae ) ol b Cpalsiall s ) agdl shal Jaza
Janall e ddaty yadill § 95 5 aeainall (o Lgaanid il (8 Gupliall 028 a8 5 aainnall
il T giall (5 5las¥ Apul) gl Adadil) Ala 8 ol 08l g dsi ol A8 5 gas Jia s i )
1 g ddaiall y Al aaa e ading Hlaiay 4ie 3y 55 J8 8 Lail 5 aainall Lddal) il
%99 5) 95 (o Awill o) Jamall lld o) J 58 aadainsd Ll (o) A8 Jlas () Gaaaiy¥ jpaal)
=) aa e ) & 95 Laaie G815 aaiaall Aidal) Al 5l adal) Jaxall (5 gl
e siall T siall (L %699 51 95 (il 5 ()5S o LiiSay AMall oha b Laild et aa
Cpadl (530 Gania a8 adinall 4daal) Ayl )

DATA P;

D=vl-v2;
DATALINES;
3018
2819
3315
2817
3119
2314
2711
3213
2515
27 10
option nodate nonumber;
proc means n mean stderr clm t prt;
var d;
run;

The SAS System
Analysis Variable : D

N Mean Std Error Lower 95.0% CLM Upper 95.0% CLM T Prob>|T]|




10 13.3000000 1.2115188 10.5593541 16.0406459 10.9779560 0.0001

e Oy )y R A L 995 0585 Ll J sl (S Al all il ¢ g e
16.04 510.97 o

G ORI AR 5 gaa o mlaall e Gl () la g2 el (e Gline @) 2 (29) Jle
Tl A Al )5 dass s

DATAR;
INPUT s1 s2;
d=s2 -s1;
cards;

58 62

55 61

52 59

54 62

53 60
PROC MEANS N MEAN STDERR clm t prt ;
VAR D;
RUN;

The SAS System

Analysis Variable : D

N Mean Std Error Lower 95.0% CLM Upper 95.0% CLM T Prob>|T]|

5 6.4000000 0.6782330 4.5169233 8.2830767 9.4362852 0.0007

el e 8.28 A 4.51 (e sl s pand) ()5 (e (s (5 520 3 A

¢ 4 sina by goay QLA (e gana G el Jara o) Ja A8 jaad Al j3 B :(30) Jbe
e Jlanil (S JUil 13y 3

PROC MEANS N MEAN STDERR cim t prt;
eyl Aaad (i Uiy cilaDUAY) Lgial g cilda i) e Jgaamall Ui 131 S0

:‘“_.,_"NIS

DATAR;
INPUT GROUPS score;
cards;
C5.9
C3.8
C6.5
Cc18.3
C18.2
c1l6.1
c7.1
T7.6
T0.4




T1.1

T3.2

T6.5

T4.1

T4.7

option nodate nonumber;
proc anova;classes group;
model score=group;
means group/Isd;

proc means mean stderr;by group;var score;
run;

The SAS System
Analysis of Variance Procedure
Class Level Information
Class Levels Values

GROUP 2 CT

Number of observations in data set = 14
The SAS System

Analysis of Variance Procedure
Dependent Variable: SCORE

Source DF Sum of Squares Mean Square FValue Pr>F

Model 1 166.63500000 166.63500000 6.99 0.0214
Error 12 285.97428571  23.83119048

Corrected Total 13  452.60928571

R-Square C.V. Root MSE  SCORE Mean
0.368165 66.03293 4.8817200 7.39285714

Source. DF  AnovaSS MeanSquare FValue Pr>F
GROUP 1 166.63500000 166.63500000 6.99 0.0214

The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: SCORE
NOTE: This test controls the type | comparisonwise error rate not the
experimentwise error rate.

Alpha=0.05 df=12 MSE=23.83119
Critical Value of T=2.18
Least Significant Difference= 5.6854
Means with the same letter are not significantly different.

T Grouping  Mean N GROUP

A 10843 7cC
B 3943 77
%3S 5 siay s Ay sine CUDEAS Loginy 2 55

The SAS System
Analysis Variable : SCORE

GROUP=C

Mean  Std Error

GROUP=T




Mean  Std Error

3.9428571 0.9963880

Tukey Jia) - o

§ sl (38l A cansi s Cldaws giall (4 (35 ,8l) A jlaal Baa) g dad o HLEAY) 138 daing
2 el dall 33le (5S35 (Honest Significant Difference ) H.S.D. oY)
Al W) b LA (e Wnda HAS) Laa) 13 Lo 1A) (5 gina (558 J81 A (e 58I 45 8l
Az el Jany

Duncan J&al - a
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Scheffe Jial —a

S abnall ilan sia 253 Cm G gl Al Bas) 5 dad e SLEAY) 13 Adiny
Newman-Keul J4ia) -

LAY LAY e e Jle S g echlan giall o (3 ,al & ladd adi sae e adiay
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Nonparametreic Tests 4salaadl < LaiY) 2 — 3

ol ) a4 e Caalill L ankaieny ) VA (asad (5 e Al <l LAY a
Old @l 5 La sl o el ) Leie cagla ) Cilaainall ) aainall  Maia) a5 5l
Aaalaa ) Ol LAY 5 3By e 6ot WA Jleainly cilan gial) (o cHlBUAY) s
Gl el (Ao Jaids Al g Cilag jad S5 (e Leadlis oS5 Al Clibll s 8 3ada
(Interval ) 4 saiiall <l y38ll @y 5 (Ordinal ) <=8 3 &ld 5 (Nominal ) dae)
S peiall Leale ATV (e s i i Led () 5S0Y 38 das) @il sl 5¢( Ratio) <l
OS5 Laie (815 (e Jualusi (anda Lgadi i (e L) aa o 31 () 531 S (-l
o Leild (e Cafi i G Lgma s AlSal e J5Y0 aa i 5 il JSE el jaiall
daidia AN dpbaB¥) AW Caial Lgale JUa g (Ordinal ) ot 5 <ld &l yaaia
¢ glae) agarlad (g fiua (bl (e 3 8V e e gana ar il o) Aadl jagddaiigia g
O Y4362 ] ald ) agildac] AlSal e ae Hllog ol ) siSa ¢ priuale ¢ Gusn) LS



Al o A e (6 gise (o B O (s g sl G b by sisall (g (9,440
ol il da g slud Al 8 (S0 g ¢ prialall g o)) $SaY) G (3 8N (5 sl dpalac Yl
G (5 gl Jaall Lgde e 55538 Cld il yaie e Al o2a 8 Leild (5 A il yuacia
$5000 by s 5 Js¥) o LA ) 3 $20000 5 15000 5 10000 214

Al ghse Cp SESEAY) Y daalall Baledd) Jan i Jia a5 Ll Al lecall daus gial) a6
S Ay sladall <l il IS ) joatiall o giall () o lias L) ey 45 glude Canl 4l )
Gl yaria 9 8 )8l Ol yamte o O 6S8 Gl pariall (ams ) AL B gaan HisLY yaY) 1A
(2 (s e ¢ (s ye ¢ saliie) ¢ Jsie ¢ lan Jpia ) o) aniitll Jie cagi il

rense LS5 Jalaill g g aasy el & 65 (8 jasie G 48D A 3 die dale o) gy

-5l
Dependent Varidhle
Independent Variahle Continuous Data Categorical Data
Continuous Data Fegression Logistic Fegression
Categarical Data AMOVA Logdinear IWodel
Mlized (Continuous & Categorical) Data ANCOWVA Logstic Fegression

3 il (555 () A ) Uity Vi) elan] b dualeadll 0 LERY)
IS5 A pe a5 A e i JSS e o685 Al O il Aanlia (A 5 rnb 1) 5
s gially L A83e Y 5 ol paiall a5 5l S5 Japas ) Ll e

(3) Jsaall A LS Al g 535 ana 5 purdiall & 53 s Dpalaa DU ) LAY aplli (S
X2 Test dtaall (pund (1S g 00 JLd) -

Gy (pae aaine Gl yie 2 ) g8 dpaia i daa pde gl daa LAY LAY 138 Jastoy
e sanall (e 2o o A

sLa¥) ) Jed 23 el 220 537 S sla¥) 2ae Gl aa s e adine 2 (31) Jla
9020 < a5 %80 sl

DATA CHISQ;
INPUT GROUP $ K;
cards;

ALIVE 37



DEAD 23

;option nodate nonumber;

PROC FREQ DATA=CHISQ;
TABLES GROUP /testp=(.8,.2);
WEIGHT K;

RUN;

The SAS System

Test Cumulative Cumulative
GROUP Frequency Percent Percent Frequency Percent
i
ALIVE 37 617 800 37 617
DEAD 23 383 20.0 60 100.0

Chi-Square Test for Specified Proportions

Statistic=12.604 DF=1 Prob=0.001

i o)) i 3 La Prop = 0.001 4 simall lle (55 5a () sl LAY () Ly
%20 5 80 csill e Ay sina B gy CAAT ) W) 5 LY
JS Ul 8 o Al dalladl oyl aay i 0 Aae & sSA ds culS 13 : (32) Jla

68 Lesd 5 5Sal dae (LS Lo 450 (e il e ifl s Ae 338) Ol gine e 3myy S
€ i o) Al oy Al b

G 5lniis 9/8 e Y Lal 0,11 sslnsi o5 1/9 o8 S A ) A il 1l

DATA CHISQ;

INPUT SEX S K;

cards;

MALE 68

FEMALE 382

option nodate nonumber;

PROC FREQ DATA=CHISQ;

TABLES SEX /testp=(.11,.89); «— il ) jall coudll aai Uia
WEIGHT K;

RUN;

.0.89

The SAS System
Test Cumulative Cumulative
SEX  Frequency Percent Percent Frequency Percent
TNy II11]
FEMALE 382 849 110 382 849
MALE 68 15.1 89.0 450 100.0

Chi-Square Test for Specified Proportions

Statistic = 2509.505 DF=1 Prob=0.001

10.89 (s 5Ly Y dawai 0,11 o5y L sSA A () 55 paim il imd 53 13




e Al Gl Gl (e de sana (30 A sdie 3 ) gean pall (e Cilipe 34 1(33) JU
¢slaal L LS C'_a\_t\:t.ﬂ\ k_ulsj %45 < %40 < %1 ¢« %0.05 ) & e.ﬂ\ @.A\AA é.aUa:\

DATA blood;

INPUT bltype $ number;
cards;

O 465

A 394

B 96

AB 45

option nodate nonumber;
PROC FREQ;

TABLES bltype / testp=(.45, .4, .1,.05); «— 1 (st O} oy sl & gane
WEIGHT number;

run;

The SAS System
Test Cumulative Cumulative
BLTYPE Frequency Percent Percent Frequency Percent
TN nIInIIgg

A 394 394 450 394 394
AB 45 45 400 439 439
B 9% 9.6 10.0 535 535

(0] 465 465 5.0 1000 100.0

Chi-Square Test for Specified Proportions

Statistic = 3766.691 DF=3 Prob=0.001

5 S ol 5 GUaY aall aelae Gl 1310001 5 sk Jia¥) ) sens
A0 i) i Lt ) LA (ia yal asalae dag ) (e ULy s 1(34) JUe
90.0625 50.1875 50.1875 5 0.5625

DATAYV;

INPUT b $ number;

cards;

089

A33

B 25

G13

option nodate nonumber;

PROC FREQ DATA =V ORDER=DATA;
TABLES b / testp=(.5625, .1875, .1875,.0625);
WEIGHT number;

run;

The SAS System
Test Cumulative Cumulative
B Frequency Percent Percent Frequency Percent
NI I I InInIIInInggg
(0] 89 55,6 56.3 89 55.6
A 33 206 1838 122 763
B 25 156 1838 147 919
G 13 81 6.3 160 100.0




Chi-Square Test for Specified Proportions

Statistic=2.044 DF=3 Prob=0.563

il AgUae Apally Al cansll (8 (Prob = 0563 ) Ay sine & SIS & e dadd Ol Canen
oo Y testf= ¥ Jleainls 08 IS LY o &l ) Sl it (Kay g dca yidal)
1O sShe il ol a5 testp=

The SAS System

Cumulative Cumulative
B Frequency Percent Frequency Percent
T IInIgg
89 55.6 89 55.6
33 206 122 76.3
25 156 147 919
13 8.1 160 100.0

A ® >0

A sl by S5 111 g sbas Y I 5Sal A o b &8 e 3 i 2(35) Jlie
Colial @A}ALAS

DATA BORN;

INPUT GENDERS N;
CARDS;

MALE 450

FEMALE 501

PROC FREQ DATA=BORN;
TABLES GENDER /CHISQ;
WEIGHT N;

RUN;

The SAS system
Cumulative Cumulative
GENDER Frequency Percent Frequency Percent
NI NI
FEMALE 501 52.7 501 52.7
MALE 450 473 951 100.0

Chi-Square Test for Equal Proportions

Statistic=2.735 DF=1 Prob=0.098

1] e Al (o)) o) Lilan) &y gine e dpial) Al 8 cladaay) 13l
Fisher's Exact Test hguaall jéd LAl g
0550 Ladie Aaidla LS ()5S 4l (6lS a yo Jlia) YL i) Lilie HLEAY) 138 2ey
Otlele Ll 555 )5 5 O A1 1SS QR LAY any 585 Laddie 5 i Aiell aaa
s S 13 6LS e Jlani) Jizadall (e Gl A il (Slaniony (3 LEAY) S ol Lay
13 5d i) Jamdy Lad 5 e JB) 1S5 3 3IA dllin 0 5S5Y sy SiSE 20 Aiall
20 (o J8 Aall aas (S
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DATA TREND;

INPUT RESULT $ GROUP $ COUNT;
cards;

FAILAS

FAIL B 15

FAILC 14

FAILD 25

PASS A 2

PASS B 2

PASS C 86

PASSD 5

OPTION NODATE NONUMBER;
PROC FREQ DATA=TREND;
TABLES RESULT*GROUP / CHISQ EXACT;
WEIGHT COUNT;

RUN;

The SAS System
TABLE OF RESULT BY GROUP

RESULT GROUP

Frequency,
Percent ,
Row Pct ,
ColPct, A B , ,D , Total
TTIII3Y J300003 13303001 13333037 J3031310
FAIL , 5, 15, 14, 25, 59
, 3.25, 9.74, 9.09, 16.23, 38.31
, 847, 2542, 23.73, 42.37,
, 71.43, 88.24, 14.00, 83.33,
T 300333 333301 13333337 J333303
PASS , 2, 2, 8, 5, 9
, 130, 1.30, 55.84, 3.25, 61.69
, 211, 2.11, 90.53, 5.26,
, 28.57, 11.76, 86.00, 16.67,
T30 1300003 13303031 13333037 33000110
Total 7 17 100 30 154
455 11.04 64.94 19.48 100.00

STATISTICS FOR TABLE OF RESULT BY GROUP

Statistic DF Value Prob
i
Chi-Square 3 71.915 0.001

Likelihood Ratio Chi-Square 3 76.278  0.001
Mantel-Haenszel Chi-Square 1 0.008  0.928
Fisher's Exact Test (2-Tail) 2.35E-17

Phi Coefficient 0.683

Contingency Coefficient 0.564

Cramer's V 0.683

Sample Size = 154
WARNING: 25% of the cells have expected counts less
than 5. Chi-Square may not be a valid test

Claalie 2 ga sl i JLid) aldie) e Y Ua (K14 sinall Mo gy jLEa¥) S ol Jaadls
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Test of association or for independence ¢ 81 g JMELY) JLEa] »
sl Ol ) Cnria On A8l D5 g aae 5l s 8 Gl jrd IS e LA Jandiny
Ladsagare sl Ladga s Al pdy Lail g A83all 568 aaay¥W Lid¥ VY r X 2 ¢ sSa
phi SOklse e 5 a0 ol fe () Zlins W L84 815 3 843 jaa (a4 2l

.cramar s Contingency s

Gl ae podine LedSS g jial Leisl )52 53 Sl e Cpangdll JUI il (82 (37) L
O Jo 34 jaa plladdl ¢ AN AL e Jate Jias daas g5 padl Lgi gl ) sd 6
flgisly sl G o ABdle Cllia

sl JSG e Jie Gl O (o A ) il

sl o d sl JS&

? JJ.A.L\AA 3dxaa

s ua 320 100

data d;

input color$ shap$ freq;
cards;

yallow ¢ 320

yallow m 100

green ¢ 110

green m 30

PROC FREQ DATA=d;
WEIGHT freq;

TABLES color*shap / Chisg;
RUN;

The SAS System
TABLE OF COLOR BY SHAP

COLOR SHAP

Frequency,

Percent ,

Row Pct ,

ColPct ,c¢ ,m , Total
binjiiiiiiiniiimiiiiiiig
green , 110, 30, 140

, 19.64, 5.36, 25.00

, 7857, 21.43,

, 25.58, 23.08,
binjiiiiiiiniiimiiiiiiig
yallow , 320, 100, 420

, 57.14, 17.86, 75.00

, 76.19, 23.81,

, 7442, 76.92,
binjiiiiiiiiniiimiitiiiig
Total 430 130 560

76.79 23.21 100.00

STATISTICS FOR TABLE OF COLOR BY SHAP




Statistic DF Value Prob
i
Chi-Square 1 0334 0.563
Likelihood Ratio Chi-Square 1 0.338  0.561
Continuity Adj. Chi-Square 1 0.214 0.644
Mantel-Haenszel Chi-Square 1 0.333  0.564

Fisher's Exact Test (Left) 0.754
(Right) 0.325
(2-Tail) 0.644

Phi Coefficient 0.024

Contingency Coefficient 0.024

Cramer's V 0.024

Sample Size = 560
5 phi <l JLEAY) Jial L () S8 dagall ol JLEAYT (o Liml 323 (61 g yo 2y dmy y¥) ) HLERY)
Ol oSl Goo A= Jl 348 Ol ;385 Cramer'sV 4 Contingency Coefficient

Ol Glisal) ol (o) A i) Jii il 4y gine y (S a ye Al Ol Lag
?aw\nggp\&,soﬁi\s)mﬁamc Slia Ja 1(38) Ji

g saaall B! A sl Jituual) Sosanll | 2—= T
577 225 73 279 &Ll
403 191 47 165 Ja N
980 416 120 444 g sl

Jes ol ani L ol sl caall (31 () plaay elaaill (ol Jaa Sl J gaall iy (e
el ) (e 1Y 2l Sl cplalall (s d8e @lia Ol gan 13 (g ) seandl ) (A () shaay
Lagin A8e dga g ade a yidia Al ¢ Gy ALY LA

data’S;

input Gender Party count @ @;
cards;

11279 1273 13225

21165 2247 23191
proc freq data=s order=data;
weight count;

tables gender*party / chisg;
run;

data’S;

input Gender Party count;
cards;

11 279

12 73

13 225

21 165

22 47

23 191

’

Ul JSlL bl 4US (S

The SAS System
TABLE OF GENDER BY PARTY

GENDER  PARTY




Frequency,
Expected , 1, 2, 3, Total
T3 13000031 30T J11131)
1, 279, 73, 225, 577
,261.42,70.653,244.93,
T3 13000031 D30T J11131
2, 165, 47, 191, 403
,182.58,49.347,171.07,

TN 10001 DT 1111
Total 444 120 416 980

STATISTICS FOR TABLE OF GENDER BY PARTY

Statistic DF Value Prob

TNyl
Chi-Square
Likelihood Ratio Chi-Square 2 7.003

Mantel-Haenszel Chi-Square 1 6.758

Phi Coefficient 0.085
Contingency Coefficient 0.084
Cramer's V 0.085

Sample Size = 980

2 7.010 0.030

0.030
0.009

Rl ) Loy ¢ il Jineal) Jalall oy A85e Y (ol zm i (aall g yLa) A iball il
O dsa Abad) i jally i 5 A il (ad 53130 (5 sme (358 2505 (AN T SIS a0 e
Lagin A83e aa 55 (o) OMELue e (Olalal)
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AN sl

Gl ) sl

O Sy 29

12

8

21

oSl 81

118

92

139

DATA TREND;

INPUT CAR S GROUP $ COUNT;
cards;

CAR A 29

CAR B 12

CAR C8

CAR D21

NOCAR A 81

NOCAR B 118

NOCAR C 92

NOCAR D 139

OPTION NODATE NONUMBER;
PROC FREQ DATA=TREND;
TABLES CAR*GROUP / CHISQ;
WEIGHT COUNT;

RUN;

TABLE OF GROUP BY CAR

GROUP CAR

The SAS System




Frequency,

Percent ,

Row Pct ,

Col Pct ,CAR ,NOCAR , Total
isiisiiimiisiimisiiinii

A , 29, 81, 110

, 5.80, 16.20, 22.00

, 26.36, 73.64,

, 41.43, 18.84,
isiisiiimiiisiimisiiini
B , 12, 118, 130

, 2.40, 23.60, 26.00

, 9.23, 90.77,

, 17.14, 27.44,
ijiiiiiimiiiigiiminiijii
C , 8, 92, 100

, 1.60, 18.40, 20.00

, 8.00, 92.00,

, 11.43, 21.40,
isiiiiiimiiiijiimisiiiiii
D , 21, 139, 160

, 4.20, 27.80, 32.00

, 13.13, 86.88,

, 30.00, 32.33,
igiinjiimiiigiiminiiii
Total 70 430 500

14.00 86.00 100.00

The SAS System
STATISTICS FOR TABLE OF GROUP BY CAR

Statistic DF Value Prob
TNyl
Chi-Square 3 19.513 0.001
Likelihood Ratio Chi-Square 3 17.866  0.001
Mantel-Haenszel Chi-Square 1 6.323  0.012

Phi Coefficient 0.198
Contingency Coefficient 0.194
Cramer's V 0.198

Sample Size = 500

Al all s a5 <l Jlsall el () J 585 5 dpaia il (lad 53 1M 4 sine (1S e A () Ly
e e POlale

Osilflisa Gile (e JS) Alla (B (1S a0 JLEA) -2

Cdses a ASIg Cptia e ASI gl 1 XK Jsandl 0 5S HLadY) s

) sall 23e 5 yanll (pa ABMall Al jal ddlide jlaely (3ilu 500 (e dne @330 (40) Jbie

Qe Sl jae
Sl gall 31-20 40-31 50-41 60-51
0 34 14 6 36
1 82 20 34 64
2 84 16 60 50

) gald) aaey A8de Al pd 3L pee () dpa yall

data d;
input age$ acc freq;
cards;



20-31
20-31
20-31
31-40
31-40
31-40
41-50
41-50
41-50
51-60
51-60
51-60

034
182
284
014
120
216
06

134
260
036
164
250

PROC FREQ DATA=d;
WEIGHT freq;
TABLES acc*age / Chisq;

run,;

TABLE OF ACC BY AGE

ACC AGE
Frequency,
Percent ,
Row Pct ,
Col Pct ,20-31 ,31-40 ,41-50 ,51-60 , Total
3T 1033533 1330001 13003337 J330133

0, 34, 14, 6, 36, 90

, 6.80, 2.80, 1.20, 7.20, 18.00

, 37.78, 15.56, 6.67, 40.00,

, 17.00, 28.00, 6.00, 24.00,
1T 1033533 1330001 13003337 J3333303

1, 82, 20, 34, 64, 200

, 16.40, 4.00, 6.80, 12.80, 40.00

, 41.00, 10.00, 17.00, 32.00,

, 41.00, 40.00, 34.00, 42.67,
IIIT N335 033007 13303337 13300310

2, 84, 16, 60, 50, 210

, 16.80, 3.20, 12.00, 10.00, 42.00

, 40.00, 7.62, 2857, 23.81,

, 42.00, 32.00, 60.00, 33.33,
III3T 1033533 1330003 13303333 J3301310
Total 200 50 100 150 500

40.00 10.00 20.00 30.00 100.00

STATISTICS FOR TABLE OF ACC BY AGE

Statistic DF Value Prob
TN IinIininngiigg
Chi-Square 6 26.693  0.001
Likelihood Ratio Chi-Square 6 28.261  0.001
Mantel-Haenszel Chi-Square 1 0.574  0.449

Phi Coefficient 0.231
Contingency Coefficient 0.225
Cramer's V 0.163

Sample Size = 500

by 10 panl) sy Gaal gl A b RS llin ) ) el 61S a e LA dagls
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o S Ay e ) 55 D A pdie 55 ) gamy 83 palal) Al () Jliia) i gl Jertiany
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data digest;
input group dm;
cards;

157.8

156.2

161.9

1544

153.6

156.4

153.2

2 64.2

2 58.7

263.1

2625

259.8

259.2

proc nparlway edf;
class group;

var dm;
run;
The SAS System
NPAR1IWAY PROCEDURE
Kolmogorov-Smirnov Test for Variable DM
Classified by Variable GROUP
Deviation
EDF from Mean
GROUP N at Maximum at Maximum
1 7 0.857142857 1.04667085
2 6 0.000000000 -1.13053373
13 0.461538462

Maximum Deviation Occurred at Observation 1
Value of DM at Maximum 57.8000000

Kolmogorov-Smirnov 2-Sample Test (Asymptotic)
KS =0.427302 D=0.857143
KSa = 1.54066 Prob > KSa = 0.0174

ClHLEAY) 5 38y e O sSa t bl L 1A il e L s Lagay )58 G  (lalias (lileladll
i) A daadeadlll
The SAS System
NPAR1WAY PROCEDURE

Cramer-von Mises Test for Variable DM
Classified by Variable GROUP

Summed




Deviation

GROUP N from Mean
1 7 0.358410820
2 6 0.418145957

Cramer-von Mises Statistic (Asymptotic)
CM =0.059735 CMa = 0.776557

i sigmn ST 8 a5 K08 2000 el pa 055 Lo ol uilad LAY JLERY) 8 Janti
A 8 G
The SAS System
NPAR1IWAY PROCEDURE

Kuiper Test for Variable DM
Classified by Variable GROUP

Deviation
GROUP N from Mean
1 7 0.857142857
2 6 0.000000000

Kuiper 2-Sample Test (Asymptotic)
K=0.857143 Ka = 1.54066 Prob >Ka =0.1474

O ey oxnbe el S35 3 ginall (el Lo Aabiaall ¢l JLaaY) il Calids 38 jAdiadka
A<y Duncan bl sidayy a8t Lad) e GLSEAY) & gina A el A LAY
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datas;

input animal dm;

cards;

10.22

1-0.87

1-2.39

1-1.79
10.37




1-1.54
11.28
1-0.31
1-0.74
10.72
10.38
1-0.17
1-0.62
1-1.10
10.30
10.15
11.30
10.19
1-0.50
1-0.09
2-5.13
2-2.19
2-2.43
2-3.83
20.50
2-3.25
24.32
21.63
25.18
2-0.43
27.11
24.87
2-3.10
2-5.81
23.76
26.31
22.58
20.07
25.76
23.50
proc ttest;
class animal;
var dm;
run;

proc nparlway anova edf wilcoxon;
class animal;

var dm;
run;
The SAS System
NPAR1IWAY PROCEDURE
Analysis of Variance for Variable DM
Classified by Variable ANIMAL
ANIMAL N Mean Among MS Within MS
15.1659225  8.76827566
1 20 -.260500000
2 20 0.971000000 F Value Prob > F
1.730 0.1963
The SAS System

NPAR1IWAY PROCEDURE




Wilcoxon Scores (Rank Sums) for Variable DM
Classified by Variable ANIMAL

Sum of Expected Std Dev Mean
ANIMAL N Scores Under HO Under HO Score
1 20 373.0 410.0 36.9684550  18.6500000
2 20 447.0 410.0 36.9684550 22.3500000

Wilcoxon 2-Sample Test (Normal Approximation)
(with Continuity Correction of .5)

S = 373.000 7=-.987328 Prob > |Z]| =0.3235
T-Test Approx. Significance = 0.3296

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 1.0017 DF=1 Prob > CHISQ = 0.3169

The SAS System
NPAR1IWAY PROCEDURE

Kolmogorov-Smirnov Test for Variable DM
Classified by Variable ANIMAL

Deviation
EDF from Mean
ANIMAL N at Maximum at Maximum
1 20 1.00000000 1.11803399
2 20 0.50000000 -1.11803399

40 0.75000000

Maximum Deviation Occurred at Observation 17
Value of DM at Maximum 1.30000000

Kolmogorov-Smirnov 2-Sample Test (Asymptotic)
KS = 0.250000 D =0.500000
KSa = 1.58114 Prob > KSa =0.0135
The SAS System
NPAR1IWAY PROCEDURE

Cramer-von Mises Test for Variable DM
Classified by Variable ANIMAL

Summed
Deviation
ANIMAL N from Mean
1 20 0.313750000
2 20 0.313750000

Cramer-von Mises Statistic (Asymptotic)
CM =0.015688 CMa =0.627500
The SAS System
NPAR1IWAY PROCEDURE

Kuiper Test for Variable DM
Classified by Variable ANIMAL

Deviation
ANIMAL N from Mean
1 20 0.500000000

2 20 0.300000000




Kuiper 2-Sample Test (Asymptotic)
K =0.800000 Ka = 2.52982 Prob > Ka = 0.0001
The SAS System
TTEST PROCEDURE

Variable: DM

ANIMAL N Mean / Std Dev Std Error Variances T DF Prob>|T|

1 20 -0.26050 0.960747 0.21482977 Unequal -1.3152 21.1 0.2026
2 20 0.971000 4.075967 0.91141414 Equal -1.3152 38.0 0.1963

For HO: Variances are equal, F' = 18.00 DF =(19,19) Prob>F'=0.0000

Wilcoxon signed rank test Lgieadle g 4 jall (puusSlsly JLEA) g dadlal) LAl -
a5 Al lal el )50 S (e 0S5 Al bl Aadlall jldal Jesdioy
e ALl o) Aa sall (55 5dll il oA jlaie ) pasy HLEAY) 12a ALY 5 (e sanall
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data exam ;
input pre post ;
diff = post - pre ;
cards;

7 11

6 14

10 16

16 17

8 9

13 15

8 9

14 17

16 20

11 12

12 14

13 15

’

proc univariate ;

var diff ;
run;
The SAS System
Univariate Procedure
Variable=DIFF
Moments Quantiles(Def=5)
N 12 Sum Wgts 12 100% Max 8  99% 8
Mean  2.916667 Sum 35 75% Q3 4 95% 8

Std Dev  2.234373 Variance 4.992424 50% Med 2 90% 6
Skewness 1.298107 Kurtosis 1.131608 25% Q1 1 10% 1
uss 157 CSS 54.91667 0% Min 1 5% 1
cv 76.60709 Std Mean 0.645008 1% 1




T:Mean=0 4.521908 Pr>|T| 0.0009 Range 7
Num ~=0 12 Num>0 12 Q3-Q1 3
M(Sign) 6 Pr>=|M|  0.0005 Mode 1
Sgn Rank 39 Pr>=|S|  0.0005

Extremes

Lowest Obs Highest Obs
1( 10) 3( 8)
7 4 1
1 5 4 9
1 4 e 3)

2( 12) 8(  2)

A sixall Llle Lenian 50,0005 50.0006 50.0009 s+ Wilcoxon s Sign st <2l LA ol 3l (e g

Wilcoxon — Mann — Whitney Test ¢xitel g lag (musSl&lg JLIS) -
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data react;

input trt response;
cards;

153.2

153.6

154.4

156.2

156.4

157.8

161.9

2 58.7

259.2

259.8

262.5

263.1

264.2

;option nodate nonumber;
proc nparlway wilcoxon data=react;
class trt;

var response;
exact;

run;

The SAS System
NPAR1IWAY PROCEDURE

Wilcoxon Scores (Rank Sums) for Variable RESPONSE
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N Scores Under HO Under HO Score




1 7 31.0 49.0 7.0 4.4285714
2 6 60.0 42.0 7.0 10.0000000

Wilcoxon 2-Sample Test (Normal Approximation)
(with Continuity Correction of .5)

S = 60.0000 Z = 2.50000 Prob > |Z| =0.0124
T-Test Approx. Significance = 0.0279

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 6.6122 DF=1 Prob > CHISQ = 0.0101

Jia) slaie) aloa Lad (pusSISly sl e Isbaie) angl Labaal s sl (5 5ot Aain i md 53 13
Ofie e S Gady 45Y JISu S

(k) Cohen's Kappa 4sibaal - a
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Al AL
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k
B8 &Y 0w 8
las JLl8 (38 3 0.20—0
BRI 0.40 —0.21
Losi sia (38) 55 0.60 —0.41
Se @l 0.80 —0.61
haa e &g 1.00 —0.81
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T 12 (A Gl o 55 10 (& el 25
Doctor A

No Yes Total




Doctor | NO 10 (34.5%) 7 (24.1%) 17 (58.6%)

B Yes 0 (0.0%) 12 (41.4%) 12 (41.4%)

Total 10 (34.5%) 19 (65.5%) 29

Kappa = (Observed agreement - Chance agreement)/(1 - Chance

agreement)

Observed agreement = (10 + 12)/29 = 0.76

Chance agreement = 0.586 * 0.345 + 0.655 * 0.414 = 0.474
Kappa = (0.76 - 0.474)/(1 - 0.474) = 0.54

data A;
inputabc;
cards;
1112
107

010
0010
proc freq;
tables a * b/agree;
weight c;
run;

TABLE OF ABYB
A B

Frequency,
Percent ,
Row Pct ,

Col Pct , 0, 1, Total
iniinjiimiingiiminiii
o, 10, 0, 10

, 34.48, 0.00, 34.48

, 100.00, 0.00,

, 58.82, 0.00,
iniiiiiimiiijiiminiiiiii

1, 7, 12, 19

, 24.14, 41.38, 65.52

, 36.84, 63.16,

, 41.18,100.00,
iniiniiimiingiiminiii
Total 17 12 29

58.62 41.38 100.00

STATISTICS FOR TABLE OF ABY B

McNemar's Test

95% Confidence Bounds




Kappa =0.542 ASE=0.134 0.279 0.805
Sample Size =29

Omnhall (g Jas gie (831 65 s g

Kruskal — Wallis Test cilis 8! (ulll g9 Sl S jLid) - b
a5 i i 53 el g (iliie (e e ST 3 g Adla B JLEAY) 1A Jeriy
O i Lail g 4 dagall 8 3l (o8 5 (ke a8 D lial) Ly i 58y LAY
Ladie Cilaainall (Lo 130 a5 5ill JSG i L) yildie o) Cilaaina Bae (g 53 salall iligad)
O Sl (148 a6 A5 el A jaia saal 5 Dlie Lgny 5 55 S5 8 Adlise ) oS5

Aaina g il s LAY 3
= Aillaie & Claaing ae (e 33 AL Gl O A 3 LAY JISn S Jariny
Ay sluia () <8 Gilaaiaadl Glie (Mean rank) <y o sie () Ja) (Jxay 5 Lgadl g
o sll (5 st Apum 8 5080 LaS 4 gl Gl g Ll Ciliall () duim 8 ity JISu S8
(43.5) damall 8 4 gluie clipe 33 )3 sy Sl JUia) L8 @l mpia il 5 ligall

(e OIS JSu S LA Gl Y1 (27.5) Jas sl
o2 slati) dpain b yidl Aliiase cilipe A5 il e olial bl cuilS 1) :(46) Jlie

data d;
input Group trait;
cards;
11
12
13
14
15
16
17
18
19
146
147
148
149
150
151
152
153
1342
210
211
212



213
214
215
216
217
218
237
258
259
260
261
262
263
264
2193
319
320
321
322
323
324
325
326
327
328
365
366
367
368
369
370
371
372

;option nodate nonumber;
proc nparlway wilcoxon data=d;
class group;

var TRAIT;
run;

GROUP

1 18
2 18
3 18

The SAS System
NPAR1IWAY PROCEDURE

Wilcoxon Scores (Rank Sums) for Variable TRAIT
Classified by Variable GROUP

Sum of Expected  Std Dev Mean
N  Scores Under HO  Under HO Score

367.0 495.0 54.4977064  20.3888889
495.0 495.0 54.4977064  27.5000000
623.0 495.0 54.4977064  34.6111111

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 7.3553 DF = 2 Prob > CHISQ = 0.0253




8 0 23 5 e ALl JLERY gy (ol Ay £ LA 5 (sl s p2n Jiass

;option nodate nonumber;
proc univariate normal plot;
run;

Sl )

o2 elaiil Ay ji il Aliine cilie A5 il Jiad oLial lilyl) Cull€ 131 1 47) Jlie

data K;

input trtS TRAIT;
cards;

A84.4

A 116

A 84

A 68.6

B 75.2

B62.4

B62.4

B 73.8

B 69.2

C56.4

C83.2

C90.4

C85.6

;option nodate nonumber;
proc nparlway wilcoxon data=K;
class trt;

var TRAIT;

run;

The SAS System
NPAR1IWAY PROCEDURE

Wilcoxon Scores (Rank Sums) for Variable TRAIT
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N Scores Under HO Under HO Score

A 4 36.0 28.0 6.47183246  9.00000000
B 5 23.0 35.0 6.82191040  4.60000000
C 4 32.0 28.0 6.47183246  8.00000000

Average Scores Were Used for Ties

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 3.2264 DF=2 Prob > CHISQ = 0.1992

asinal) il e 83530 i) 8 (g 5ina e LAY O Ly

IV (po qoalane S0 & J g iy Sl dpeS & CBDEAY) La) 1(48 ) Jlie

data cortisol;
input group S subject cortisol;
cards;

I 1262




I 2 307

I 3211

| 4 323

| 5454

I 6 339

| 7 304

| 8 154

I 9 287

| 10 356
465
501
455
355
468
362
343
772

I 3 207

Il 41048

Il 5 838

I 6 687
proc nparlway wilcoxon;
class group;
var cortisol;
run;

NFR,OOUDRWNER

The SAS System
NPAR1IWAY PROCEDURE

Wilcoxon Scores (Rank Sums) for Variable CORTISOL
Classified by Variable GROUP

Sum of Expected Std Dev Mean

GROUP N Scores Under HO Under HO Score
| 10 69.0 115.0  15.1657509 6.9000000
1l 6 90.0 69.0 13.5646600  15.0000000
1! 6 94.0 69.0 13.5646600 15.6666667

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 9.2316 DF=2 Prob > CHISQ = 0.0099

aiaall adi ) ety Clisal)
Exact — P Test hguaall P 84—
exact 4l bl dadad ) Ldcal 5 ol JUD L3R Y - (49) Jlia

data react;

input stim time @ @;

cards;

119411.9412.9212.92
1292129213.2713.27
13.2713.2713.7013.70
13.7423.2723.2723.27
23.7023.7023.74

proc nparlway wilcoxon data=react;



class stim;
var time;
exact;
run;

The SAS System
NPAR1IWAY PROCEDURE
Wilcoxon Scores (Rank Sums) for Variable TIME
Classified by Variable STIM

Sum of Expected Std Dev Mean
STIM N  Scores Under HO Under HO = Score

1 13 ' 110.500000 @ 130.0 11.0047836 8.5000000
2 6 79.500000 60.0 11.0047836 13.2500000
Average Scores Were Used for Ties

Wilcoxon 2-Sample Test S = 79.5000
Exact P-Values

(One-sided) Prob>=S =0.0527
(Two-sided) Prob >= |S - Mean| = 0.1054

Normal Approximation (with Continuity Correction of .5)
Z= 1.72652 Prob > |Z| =0.0843

T-Test Approx. Significance = 0.1014

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 3.1398 DF=1 Prob > CHISQ = 0.0764

L 4 gina e CUDEAYI () Jiay Lee 0.0527 <ils Exact p-Values Jlial o aadly
B sy A i cayh 310,042 Jia M150.084 bkl Ao 7 jladl o) aas
oY ne S Ladie 49 335 7 LSRN ) 3 A8a HAS) aay J W) HLEAYT o) W) (5 gina

25 (eSS

81 LY Ll 838 e ol e A3 5505 A 8 15 (e %55 41 (50) Jus

data mice;

input trt S days @@;
cards;
1111131314
23242424215
3434310310326
proc nparlway savage data=mice;
class trt;

var days;

exact;

run;

¢ ylaall (y CABDERY)

NPAR1IWAY PROCEDURE
Savage Scores (Exponential) for Variable DAYS
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N  Scores Under HO Under HO  Score

1 5 -3.36798017 0.0 1.63455487 -.673596034
2 5 0.09561827 0.0 1.63455487 0.019123654




3 5 3.27236190 0.0 1.63455487 0.654472379
Average Scores Were Used for Ties

Savage 1-Way Analysis S = 5.5047
Exact P-Value Prob >=S =0.0445

Chi-Square Approximation
DF=2 Prob> S =0.0638

4 giae LA 2 ga 5 ) 035 0.0445 Exact p-Value 4wed o gl (e Jaadly
Aoy A i WS a ye LA GV Y plasll s o) Al o Lal B )5 28945 (5 s
REPTPRLATY LY

155 (U 27) W) (oo sana A sand (i 50 59 el 2 3 (51 ) Jlia
gl il s il L0 313 ) placebo (L 32 ) Al de sanall 5 e
pre dpam i al oplhall Jan Chnai ¢ i ¢ Janesia ¢ A ¢ Jlian A5
¢ oie sanall g2l Llaiud) Cadal

data one;
input trt S resp ;
cards;
Active 1
Active 1
Active 1
Active 1
Active 1
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 2
Active 3
Active 3
Active 3
Active 3
Active 3
Active 4
Active 5
Active 5
Active 5
Active 5
Active 5
Placebo 1
Placebo 1
Placebo 2
Placebo 2




Placebo 2
Placebo 2
Placebo 3
Placebo 3
Placebo 3
Placebo 3
Placebo 3
Placebo 3
Placebo 3
Placebo 4
Placebo 4
Placebo 4
Placebo 4
Placebo 4
Placebo 4
Placebo 4
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
Placebo 5
proc nparlway wilcoxon data=one;
class trt;
var resp;
exact;
run;

The SAS System
NPAR1IWAY PROCEDURE

Wilcoxon Scores (Rank Sums) for Variable RESP
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N Scores Under HO Under HO Score

Active 27 621.0 810.0 63.9727441  23.0000000
Placebo 32  1149.0 960.0 63.9727441  35.9062500
Average Scores Were Used for Ties

Wilcoxon 2-Sample Test S = 621.000

Exact P-Values
(One-sided) Prob<=S =0.0014
(Two-sided) Prob >=|S - Mean| = 0.0028

Normal Approximation (with Continuity Correction of .5)
Z=-2.94657 Prob > |Z| =0.0032

T-Test Approx. Significance = 0.0046

Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ = 8.7284 DF=1 Prob > CHISQ = 0.0031

(0.0032) Z Jia1 5 (0.0028) 2 sanall P LEA) (3 55l &ysina 0 Ml panll & s sl il
Lot S Al pas ) o A8 ST RN LY




McNemar Test JlasiSla JLa) -d

O e (2 x2) 8aac ¥l 5 b giall &l ) S5 (g bty S (a yad ClLall alea L)
Zs0) I8 e aitall (565 o5 20U dpan¥) Gl ppadall ) S5

s Jaaia) a peads gl (e Lasia Linha 200 J) o it Al 3 3 (52) Jlia
Lkl sae LSy myocardial » “hlba¥) z3e 4 streptokinase o= Y TAP U
2t el S 38528 149 b aleat Y (a9 5] 8 TAP Jleaind g0 alay (pd ]l
Sy elada¥) i e dnd Jlsadl dpe) 28 a ) e a5l TAP co¥leinly
&) Caale 13 Z30all a5 st e 10 el ll (IS Jgd 70 5 130 pedlils)
O ) A & sana (e 38 5 larions) (paiadl ) 1583 (149) o slerion ad (3]l & e (4 57
fomel,y s (51)

Pro-TAP Anti-TAP g saxall

Pro-TAP 38 92 130
Anti-TAP 13 57 70
¢ sanal 51 149 200

DATA COMPAR;

INPUT TEST1 TEST2 number;

cards;

1138

1292

2113

2257

PROC FREQ DATA = COMPAR ORDER=DATA;
TABLES TEST1*TEST2 / agree;

WEIGHT number;

run;

The SAS System
TABLE OF TEST1 BY TEST2

TEST1 TEST2

Frequency,
Percent ,
Row Pct ,

Col Pct , 1, 2, Total
ijiiiiiimiiiijiiminiiijii
1, 38, 92, 130

, 19.00, 46.00, 65.00
, 29.23, 70.77,
, 7451, 61.74,
iniiniiimiingiiminiii
2, 13, 57, 70
, 6.50, 28.50, 35.00




, 18.57, 81.43,
, 25.49, 38.26,

ijisisiimiiiimiiiiii
Total 51 149 200

25.50 74.50 100.00
STATISTICS FOR TABLE OF TEST1 BY TEST2

McNemar's Test

Statistic=59.438 DF=1 Prob =0.001

Simple Kappa Coefficient

95% Confidence Bounds
Kappa =0.085 ASE =0.049 -0.012 0.181

Sample Size =200

TAP Jlaxivd Juiadl & (5 sina ot cllia

Median Test Jaswgl) JLid) -
Ol e Ala b LEAY) 13 Jaaty

AtV J geas aal S8 gl s g 0 e A Gz e o 58 (e ie sana 1(53) b

¢ ) g 58 s e gendll g 54 Gllia Ja

data react;
input stim time @ @;

cards;

11941194129212.92
12.9212.9213.2713.27
13.2713.2713.7013.70
13.7423.2723.2723.27
23.7023.7023.74

proc nparlway median data=react;
class stim;

var time;run;

STIM

The SAS System
NPAR1IWAY PROCEDURE
Median Scores (Number of Points Above Median)
for Variable TIME
Classified by Variable STIM

Sum of Expected Std Dev Mean
N Scores Under HO Under HO Score

13 4.71428571 6.15789474  0.830274031 0.362637363
6 4.28571429 2.84210526 0.830274031 0.714285714
Average Scores Were Used for Ties

Median 2-Sample Test (Normal Approximation)
S=4.28571 Z= 173871  Prob>|Z| =0.0821

Median 1-Way Analysis (Chi-Square Approximation)
CHISQ = 3.0231 DF=1 Prob > CHISQ = 0.0821

Van der Vaerden Test O s O@ JLdd) —a
1 S ) il A A (e ) Al LAY 158 Jaring
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data mice;

input trt S days @@;

cards;

1111131314
23242424215
3434310310326

proc nparlway vw data=mice;
class trt;

var days;

run;

The SAS System
NPAR1IWAY PROCEDURE

Van der Waerden Scores (Normal) for Variable DAYS
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N Scores Under HO Under HO Score

1 5 -3.96994900 0.0 1.53844289 -.793989801

2 5 0.71126668 0.0 1.53844289 0.142253336

3 5 3.25868232 0.0 1.53844289 0.651736465
Average Scores Were Used for Ties

Van der Waerden 1-Way Analysis (Chi-Square Approximation)

CHISQ = 7.5729 DF= 2 Prob > CHISQ = 0.0227

5 8 Calias A0 malaall b ol )y arall A il Liad  (p=0.0227 ) S Y] il e a
APLER

Savage Test guilu JLA) - &

L5 L 0 A il e B e ) Al 3 LAY 138 Jaxi
Q\)ﬂ\wahmﬁ)&&@\}ﬁ;@by@Q\JM\[JA&\)}\ZSNSJM” X \(SS)JL
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data mice;

input trt days @ @;

cards;

11111313114
23242424215
3434310310326

proc nparlway savage data=mice;
class trt;

var days;

run;

falalaall D

The SAS System
NPAR1IWAY PROCEDURE
Savage Scores (Exponential) for Variable DAYS
Classified by Variable TRT

Sum of Expected Std Dev Mean
TRT N Scores Under HO Under HO Score




1 5 -3.36798017 0.0 1.63455487 -.673596034

2 5 0.09561827 0.0 1.63455487 0.019123654

3 5 3.27236190 0.0 1.63455487 0.654472379
Average Scores Were Used for Ties

Savage 1-Way Analysis (Chi-Square Approximation)
CHISQ = 5.5047 DF= 2 Prob > CHISQ = 0.0638

Ol lay s 58 83 gl UM dga g pae I ey gl ) () ) e Jasdls
Gl anist i) Jleaials (alad)l JUS @il U aid) o) Alaatcall @l jlaall cadialy
2 lae grla e L 88 bl () asia GGl g 5 58 U0 1 (ST (5 sina s

(Y ¥ ety A3 ¢ jal (Kars (invalid test) usa pe t sl o

proc anova;

class trt;

model days = trt;

means trt/Isd ;

run;

proc univariate normal plot;var days;
run;

Cochran Test &) SsS Jid) -

9 Sl e bae Gl ) (hinary) credae <3 Alaiul) Led 55 ) el jall
DAY 1 s Al U 4 (e HAS) Jadii g dlide Cag yda 8 ol ddlise Cld o) DA
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faalainyl sl aal (Unfavorable) U ) (Favorable)F -

data drugs;

input DrugA $ DrugB $ DrugC $ Count @@;
datalines;

FFF6 UFF 2

FFU16 UFU 4

FUF2 UUF&®6

FUU 4 UUUG6

proc freq data=Drugs;
weight Count;
tables DrugA DrugB DrugC / nocum;
tables DrugA*DrugB*DrugC / agree noprint;
tables DrugA DrugB DrugC /nocum noprint;

run;

The SAS System
DRUGA Frequency Percent
SESESSESSSIssossossossssss
F 28 60.9
u 18 39.1

DRUGB Frequency Percent

SESSESSTASSsTsssssosesssses
F 28 60.9




u 18 39.1

DRUGC Frequency Percent

TESSESSSASSssassssssssssses
F 16 34.8

U 30 65.2
by Lad Als JS & sana (50 %61 (DA B 5 A Groldall 8458 pall i) ol 2l e Gy
%35 s C e Al
R 380 g a5 ol il

The SAS System
STATISTICS FOR TABLE 1 OF DRUGB BY DRUGC
CONTROLLING FOR DRUGA=F

McNemar's Test

Statistic=10.889 DF=1 Prob =0.001

Simple Kappa Coefficient

95% Confidence Bounds
Kappa =-0.033 ASE=0.117 -0.262 0.196
Sample Size = 28

STATISTICS FOR TABLE 2 OF DRUGB BY DRUGC
CONTROLLING FOR DRUGA=U

McNemar's Test

Statistic = 0.400 DF=1 Prob =0.527

Simple Kappa Coefficient

95% Confidence Bounds
Kappa=-0.154 ASE=0.223 -0.591 0.283
Sample Size = 18
A sl Jai¥ Losie ¢ el (381 5
The SAS System
SUMMARY STATISTICS FOR DRUGB BY DRUGC
CONTROLLING FOR DRUGA

Overall Kappa Coefficient

95% Confidence Bounds
Kappa =-0.059 ASE =0.103 -0.261 0.144

Test for Equal Kappa Coefficients

Statistic = 0.231 DF=1 Prob =0.631
Cochran's Q, for DRUGA by DRUGB by DRUGC

Statistic = 8.471 DF =2 Prob =0.014

Total Sample Size = 46
i) K 1 Y1 (52) AV (5 5 A jh by S (0.014) O oS sl Aad

Association Measurements ¢ _8Y) Guulia 3 -3



Spearman Coefficient of Rank <l bld ¥ glajmw Jaba 1-3-3
Correlation
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data d;
input x1 x2;
cards;
13.5307
20.179
14871
19.6 192
19.5122
17.4 404
26.155
21.182
proc corr spearman;
var x1 x2;
run;

Simple Statistics
Variable N Mean Std Dev Median Minimum Maximum

X1 8 19.012500 3.911316 19.550000 13.500000 26.100000
X2 8 164.000000 128.216335 102.000000 55.000000 404.000000

Spearman Correlation Coefficients / Prob > |R| under Ho: Rho=0/ N =8
X1 X2

X1 1.00000 -0.54762
0.0 0.1600

X2 -0.54762 1.00000
0.1600 0.0

D2SaS. & sl
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data d;

input trt w;

cards;

157.8

56.2

61.9

54.4

53.6

56.4

53.2

64.2

58.7

63.1

62.5

59.8

2 59.2

;option nodate nonumber;

proc anova;

classes trt;

model w=trt;

means trt/L.SD; <— Lﬁ).\:.A d)s Jal Gaugbn J\ @' ‘)L.C\S\ d\.aa_'h.u\_\ Iu)m ;\‘);h. )L\.ﬂ\
proc means n mean stderr;by trt;var w;
run;

NNNNNRRRRRR

The SAS System

Analysis of Variance Procedure
Class Level Information



Class Levels Values

TRT 2 12

Number of observations in data set = 13

The SAS System
Analysis of Variance Procedure

Dependent Variable: W

Source DF Sum of Squares Mean Square FValue Pr>F
Model 1 81.92719780 81.92719780 11.18 0.0065
Error 11 80.58357143 7.32577922
Corrected Total 12 162.51076923

R-Square C.V. Root MSE W Mean
0.504134  4.623657 2.7066176 58.53846154
Source  DF AnovaSS Mean Square FValue Pr>F

TRT 1 81.92719780 81.92719780 11.18 0.0065

The SAS System
Analysis of Variance Procedure
T tests (LSD) for variable: W

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

Alpha=0.05 df=11 MSE=7.325779
Critical Value of T=2.20
Least Significant Difference= 3.3143
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 6.461538
Means with the same letter are not significantly different.
T Grouping Mean N TRT
A 6 6 2 4 de ganall Jira

B 2 7 1 oY) de ganall Jana
%05 5 Sias Ay gina B 4&3&&3&&@4\&&)&11&%\3

The SAS System

Analysis Variable : W

TRT=1 s Aalaall

N  Mean StdError bl Uasll

7 56.2142857 1.1348230

TRT=2

N Mean  Std Error




6 61.2500000 0.9397695 (bl Uadl

Lail g O3lalaall Jas gial and Lislaay¥ 430 YY) Proc ttest Y Jlarials JUEA) Ja 8y
il 13 Uinaa ) LS o 4 ginall Uilany

PROC TTEST;
CLASS trt;
VAR w;

RUN;

Al Leidad ¢ o5 b aliad JUhY) (e de gana ) ) Jiad 400N L) £(59 ) Jlie
) A sae Jlaninls Leiw (35 4l

data d;
input trt w;
cards;

16

18

17

19

110

29

28

211

211

210

37

35

35

36

34

43

43

44

42

43

58

56

59

59

511

option nodate nonumber;
proc anova;
classes trt;
model w=trt;
means trt/LSD TUKEY DUNCAN DUNNETT;
run;

The SAS System
Analysis of Variance Procedure
Class Level Information

Class Levels Values



TRT 5 12345
Number of observations in data set = 25

The SAS System
Analysis of Variance Procedure

Dependent Variable: W

Source DF  Sum of Squares Mean Square F Value Pr>F
Model 4 149.76000000 37.44000000 20.13 0.0001
Error 20 37.20000000 1.86000000

Corrected Total 24 186.96000000

R-Square C.V. Root MSE W Mean
0.801027  19.59509 1.3638181 6.96000000
Source DF Anova SS Mean Square FValue Pr>F
TRT 4 149.76000000 37.44000000 20.13 0.0001
The SAS System

Analysis of Variance Procedure

T tests (LSD) for variable: W
NOTE: This test controls the type | comparisonwise error rate not the
experimentwise error rate.

Alpha=0.05 Confidence=0.95 df=20 MSE=1.86
Critical Value of T= 2.08596
Least Significant Difference=1.7993

Comparisons significant at the 0.05 level are indicated by "***',
Lower Difference Upper

TRT Confidence Between Confidence
Comparison Limit Means Limit

2 -5 -0.5993  1.2000 2.9993

2 -1 0.0007 1.8000 3.5993 ***
2 -3 2.6007 4.4000 6.1993 ***
2 -4 5.0007 6.8000 8.5993 ***
5 -2 -2.9993 -1.2000 0.5993

5 -1 -1.1993  0.6000 2.3993

5 -3 1.4007 3.2000 4.9993 ***
5 -4 3.8007 5.6000 7.3993 ***
1 -2 -3.5993 -1.8000 -0.0007 ***
1 -5 -2.3993 -0.6000 1.1993

1 -3 0.8007 2.6000 4.3993 ***
1 -4 3.2007 5.0000 6.7993 ***
3 -2 -6.1993 ' -4.4000 -2.6007 ***
3 -5 -4.9993 -3.2000 -1.4007 ***
3 -1 -4.3993 -2.6000 -0.8007 ***
3 -4 0.6007 2.4000 4.1993 ***
4 -2 -8.5993 -6.8000 -5.0007 ***
4 -5 -7.3993 -5.6000 -3.8007 ***
4 -1 -6.7993 -5.0000 -3.2007 ***
4 -3 -4.1993 -2.4000 -0.6007 ***

The SAS System
Analysis of Variance Procedure

Tukey's Studentized Range (HSD) Test for variable: W
NOTE: This test controls the type | experimentwise error rate.

Alpha=0.05 Confidence=0.95 df=20 MSE=1.86




Critical Value of Studentized Range=4.232
Minimum Significant Difference= 2.5811

Comparisons significant at the 0.05 level are indicated by "***'.

Simultaneous

Simultaneous

Lower Difference Upper
TRT Confidence Between Confidence

Comparison Limit Means Limit
2 -5 -1.3811 1.2000 3.7811
2 -1 -0.7811 1.8000 4.3811
2 -3 1.8189 4.4000 6.9811 ***
2 -4 42189 6.8000 9.3811 ***
5 -2 -3.7811 -1.2000 1.3811
5 -1 -1.9811 0.6000 3.1811
5 -3 0.6189 3.2000 5.7811 ***
5 -4 3.0189 5.6000 8.1811 ***
1 -2 -4.3811 -1.8000 0.7811
1 -5 -3.1811 -0.6000 1.9811
1 -3 0.0189 2.6000 5.1811 ***
1 -4 2.4189 5.0000 7.5811 ***
3 -2 -6.9811 -4.4000 -1.8189 ***
3 -5 -5.7811 -3.2000 -0.6189 ***
3 -1 -5.1811 -2.6000 -0.0189 ***
3 -4 -0.1811 2.4000 4.9811
4 -2 -9.3811 -6.8000 -4.2189 ***
4 -5 -8.1811 -5.6000 -3.0189 ***
4 -1 -7.5811 -5.0000 -2.4189 ***
4 -3 -49811 -2.4000 0.1811

The SAS System

Analysis of Variance Procedure

Dunnett's T tests for variable: W
NOTE: This tests controls the type | experimentwise error for comparisons of
all treatments against a control.

Alpha=0.05 Confidence=0.95 df=20 MSE=1.86
Critical Value of Dunnett's T= 2.651
Minimum Significant Difference= 2.2867
Comparisons significant at the 0.05 level are indicated by '***'.

Simultaneous Simultaneous

Lower Difference = Upper
TRT Confidence Between Confidence
Comparison Limit Means Limit
2 -1 -0.4867 1.8000 4.0867
5 -1 -1.6867 0.6000 2.8867
3 -1 -4.8867 -2.6000 -0.3133 ***
4 -1 -7.2867 -5.0000 -2.7133 ***
The SAS System

Analysis of Variance Procedure

T tests (LSD) for variable: W
NOTE: This test controls the type | comparisonwise error rate not the
experimentwise error rate.

Alpha=0.05 df=20 MSE=1.86
Critical Value of T=2.09
Least Significant Difference= 1.7993

Means with the same letter are not significantly different.




T Grouping Mean N TRT

A 9.8000 5 2
A

B A 8.6000 55

B

B 8.0000 51
C 54000 53
D 3.0000 54

The SAS System

Analysis of Variance Procedure
Duncan's Multiple Range Test for variable: W
NOTE: This test controls the type | comparisonwise error rate, not the
experimentwise error rate

Alpha=0.05 df=20 MSE=1.86

Number of Means 2 3 4 5
Critical Range 1.799 1.889 1.945 1.985

Means with the same letter are not significantly different.

Duncan Grouping Mean N TRT

A 9.8000 5 2
A

A 8.6000 55
A

A 8.0000 51
B 5.4000 53
c 3.0000 5 4

The SAS System
Analysis of Variance Procedure

Tukey's Studentized Range (HSD) Test for variable: W
NOTE: This test controls the type | experimentwise error rate, but generally
has a higher type Il error rate than REGWQ.

Alpha= 0.05 df=20 MSE=1.86
Critical Value of Studentized Range= 4.232
Minimum Significant Difference= 2.5811

Means with the same letter are not significantly different.

Tukey Grouping Mean N TRT
A 9.8000 52
A
A 8.6000 55
A
A 8.0000 51
B 5.4000 5 3
B
B 3.0000 5 4

LSD _lia) A s giall cpy s jlaall aye 43y 5k o) Jaadl (gl Wtie 8 Aaadla
LSD J—ia) gy Sy Lis x il g e bl <5 Dunnett 5 Tukey s
Al G gluly mll) el &y SCHEFFE s BON 5 SNK s DUNCAN




The SAS System
Analysis of Variance Procedure
T tests (LSD) for variable: W

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

Alpha= 0.05 df=20 MSE=1.86
Critical Value of T=2.09
Least Significant Difference= 1.7993
Means with the same letter are not significantly different.

T Grouping Mean N TRT
A 9.8000 5 2
A
B A 8.6000 55
B
B 8.0000 51
C 5.4000 53
D 3.0000 5 4

The SAS System
Analysis of Variance Procedure
Student-Newman-Keuls test for variable: W

NOTE: This test controls the type | experimentwise error rate under the
complete null hypothesis but not under partial null hypotheses.

Alpha=0.05 df=20 MSE=1.86

Number of Means 2 3 4 5
Critical Range 1.799258 2.1822472 2.4142354 2.5810868

Means with the same letter are not significantly different.

SNK Grouping Mean N TRT

A 9.8000 5 2
A

A 8.6000 55
A

A 8.0000 51
B 5.4000 53
C 3.0000 5 4

The SAS System

Analysis of Variance Procedure
Bonferroni (Dunn) T tests for variable: W

NOTE: This test controls the type | experimentwise error rate, but generally
has a higher type Il error rate than REGWQ.

Alpha= 0.05 df=20 MSE=1.86
Critical Value of T=3.15
Minimum Significant Difference= 2.72

Means with the same letter are not significantly different.

Bon Grouping Mean N TRT




A 9.8000 5 2
A
A 8.6000 55
A
B A 8.0000 51
B

B C 5.4000 53
c 3.0000 54

The SAS System
Analysis of Variance Procedure

Scheffe's test for variable: W
NOTE: This test controls the type | experimentwise error rate but generally
has a higher type Il error rate than REGWF for all pairwise comparisons

Alpha= 0.05 df=20 MSE=1.86
Critical Value of F=2.86608
Minimum Significant Difference= 2.9205

Means with the same letter are not significantly different.

Scheffe Grouping Mean N TRT

A 9.8000 52
A
A 8.6000 55
A

B A 8.0000 51

B

B C 5.4000 5 3
C 3.0000 54

RCBD 4lalsll 4.) gdiad) cileUall) avanai 2 — 4
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Data s;

Input trt rep w;
Cards;

1140

1237

1339

1438

2141

2242

2342

2444

;proc anova; classes trt rep;
Model w = trt rep;




Means trt/lsd;  <— Isd % alpha=0.01 &9 (Say Lid
Proc means n mean stderr; by trt;var w;
Run;

| g2 gt ALl 3 jlaad) A8al (KU %5 (5 stuway il lia Laila s zeali yal) -Ad3ada
59 5 D 5 Sy L) Cae NG >

Yol (5 siway 45 )adll

The SAS System
Analysis of Variance Procedure
Class Level Information

Class Levels Values
TRT 2 12

REP 4 1234

Number of observations in data set = 8
The SAS System

Analysis of Variance Procedure
Dependent Variable: W

Source DF Sum of Squares Mean Square F Value Pr>F
Model 4 30.50000000 7.62500000 3.10 0.1897
Error 3 7.37500000 2.45833333

Corrected Total 7 37.87500000

R-Square C.v. Root MSE W Mean
0.805281 3.883362 1.5679073  40.37500000
Source DF AnovaSS  Mean Square FValue Pr>F

TRT 1 28.12500000 28.12500000 11.44 0.0430
REP 3 2.37500000 0.79166667 0.32 0.8115

The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: W
NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.

Alpha=0.05 df=3 MSE=2.458333
Critical Value of T=3.18
Least Significant Difference= 3.5283

Means with the same letter are not significantly different.

T Grouping Mean N TRT

A 42250 42

B 38500 41

Ailaa ¥ Lalill (e (5 sine Gaban siall (o @AV O (N Olpdn A, B Jlalisall Gl )
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The SAS System
Analysis Variable : W

TRT=1
N Mean  Std Error

TRT=2

Alalal) o) A Jalsl) ) gidiad) ananal) 3 — 4
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data h;

input city region book;

cards;

11100

12155

2 1210

2 2180

31220

32200

proc glm data=h;
class city region;
model book = city region;
means city region;

run;

The SAS System
General Linear Models Procedure
Class Level Information

Class Levels Values




cITYy 3 123
REGION 2 12
Number of observations in data set = 6

The SAS System
General Linear Models Procedure

Dependent Variable: BOOK

Source DF Sum of Squares  Mean Square FValue Pr>F
Model 3 | 7729.16666667 2576.38888889 2.39 0.3089
Error 2 2158.33333333 1079.16666667
Corrected Total 5 9887.50000000
R-Square C.V. Root MSE BOOK Mean
0.781711 18.50742 32.8506722 177.50000000
Source DF Type I SS Mean Square FValue Pr>F
CITY 2 7725.00000000  3862.50000000 3.58 0.2184
REGION 1 4.16666667 4.16666667 0.00 0.9561
Source DF Type Il SS Mean Square FValue Pr>F
CITY 2 7725.00000000 3862.50000000 3.58 0.2184
REGION 1 4.16666667 4.16666667 0.00 0.9561
The SAS System

General Linear Models Procedure

Level of BOOK
CITY N  Mean SD

1 2 127.500000  38.8908730
195.000000  21.2132034
3 2 210.000000 14.1421356

N
N

Level of BOOK
REGION N Mean SD

1 3 176.666667  66.5832812
2 3 178.333333  22.5462488

Al g dabaial) G 4 gine oS3l UMY
Jale (<l 3aaldia (e SV g cplale G 2 -3 -4

DATA TWOWAY;

INPUT GROUP $ GENDER S sum ;
CARDS;;

XM 700

XM 850

XM 820

X M 640

X M 920

X F900

s 10 A sl



X F 880

X F 899

XF 780

X F 899

Y M 480

Y M 460

Y M 500

Y M 570

Y M 580

Y F 590

Y F 540

Y F 560

YF 570

Y F 555

Z M 500

Z M 550

ZM 480

Z M 600

ZM 610

ZF520

ZF 660

ZF 525

ZF610

ZF 645

OPTION NODATE NONUMBER;

PROC ANOVA; CLASS GROUP GENDER;
MODEL sum = GROUP | GENDER;
MEANS GROUP | GENDER / LSD;

RUN;

The SAS System

Analysis of Variance Procedure
Class Level Information

Class' Levels Values
GROUP 3 XYZ
GENDER 2 FM
Number of observations in data set = 30

The SAS System
Analysis of Variance Procedure

Dependent Variable: WORDS
Source DF Sum of Squares Mean Square F Value Pr>F
Model 5 531436.16667 106287.2333 23.92 0.0001
Error 24 106659.20000 4444.1333
Corrected Total 29 638095.3666667
R-Square C.V. Root MSE sum Mean

0.832848 10.31264 66.6643332 646.43333333

Source DF AnovaSS Mean Square FValue Pr>F
GROUP 2 503215.26666667 251607.63333333 56.62 0.0001
GENDER 1 25404.30000000 25404.30000000 5.72 0.0250

GROUP*GENDER 2 2816.60000000 1408.30000000 0.32 0.7314

The SAS System




Analysis of Variance Procedure
T tests (LSD) for variable: WORDS

NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.
Alpha=0.05 df=24 MSE=4444.133
Critical Value of T=2.06
Least Significant Difference= 61.531
Means with the same letter are not significantly different.
T Grouping Mean N GROUP

A 828.80 10 X

B 570.00 10 Z

B
B 540.50 10 Y
Y 5Z Qe sanall g X Ao gann (g (5 5ime B8 25y JLEAY) 1 (e (i
The SAS System

Analysis of Variance Procedure
T tests (LSD) for variable: WORDS

NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.
Alpha=0.05 df=24 MSE=4444.133
Critical Value of T=2.06
Least Significant Difference= 50.24

Means with the same letter are not significantly different.

T Grouping Mean N GENDER

A 675.53 15 F
B 61733 15 M
opeiad) o A5 giea CHEDERY)

Level of Level of SUM
GROUP  GENDER N Mean SD
X F 5 871.600000 51.887378
X M 5 786.000000 113.929803
Y F 5 563.000000 18.574176
Y M 5 518.000000 54.037024
z F 5 592.000000 66.011363
z M 5 548.000000 58.051701

Nzl aadl e (SD ) (ol il jas¥) dansdy o3e ) <l jaiill ) Uadl) e J gaanll (Say
(ssima e Cplalall cp AN G Y Guiadl g de ganall a4 gine CIEDRY)

228 8 Allae S e Guindl G Al 8 Canldl e gy 38 CVA b ;ddiaa
Caaad Gy aay HLAAY) (5 pan a8 eV Alalaall el 5 i alaall Cadal layl Jaxy AA)
. Jad 23NN Al Al 5 1Y) Cada o5 dadd Al sl A3 5 1Y) Alalaall

Al G o5 ALkl IS (e g5l o) 200 8 DGR A8 yral Al 2 A 2(63) e
Ay sira jlial g dlhlal) GALSall alall o gial) s o g lhaall (4 g 4 52 LS
st s (o el CadEAT Carey Alalall S dae (o diloan ) dalill e caladiay)
faaSlall & o3 CaDlaa




data Exp;

do Supplier ='A','B','C','D";

do Machine =1 to 4;

dorep=1to5;

input Defects @@;

output;

end;

end;

end;

Cards;

26336866444240455785
1312121112161514141311101212101313141512
26366644660320246764
2019182122222423202017191816172320202221
option nodate nonumber center;

proc anova data=Exp;

class Supplier Machine;

model Defects = Supplier Machine;

means Supplier Machine / LSD;

quit;

Ul i e duasdl A JS8 Sl s 5 oSy

Lsad & sana (e Adlalall LAl dae LA 285 (S0 ao )l 5 0 Jeme @) Ll (o) aadls
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data Exp;
input Supplier$ Machine rep Defects;
cards;
All2
Al26
Al133
Al143
Al1l56
A218
A226
A236
A244
A254
A314
A322
A334
A340
A354
A415
Ad25
Ad437
Ad448
A455
B1113
B1212
B1312
B1411

Adaall Judos Jias Rep ob Wl



B1512
B2116
B2215
B2314
B2414
B2513
B3111
B3210
B3312
B3412
B3510
B4113
B4213
B4314
B4415
B4512
C112
Cl126
Cc133
Cl4de
C156
C216
C224
C234
C246
C256
C310
c323
C332
C340
C352
C414
C426
c437
C446
C454
D1120
D1219
D1318
D1421
D1522
D2122
D2224
D2323
D2420
D2520
D3117
D3219
D3318
D3416
D3517
D4123
D4220
D4320
D4422
D4521
option nodate nonumber center;



proc anova data=Exp;

class Supplier Machine;

model Defects = Supplier Machine;
means Supplier Machine / Isd;
quit;

The SAS System

Analysis of Variance Procedure
Class Level Information

Class Levels Values
SUPPLIER 4 ABCD

MACHINE 4 1234

Number of observations in data set = 80

The SAS System
Analysis of Variance Procedure

Dependent Variable: DEFECTS
Source DF Sum of Squares Mean Square F Value Pr>F
Model 6 3604.77500000 600.79583333 304.12 0.0001

Error 73 144.21250000 1.97551370
Corrected Total 79 3748.98750000

R-Square  C.V. Root MSE DEFECTS Mean
0.961533  13.53097 1.4055296 10.38750000
Source DF AnovaSS Mean Square FValue Pr>F

SUPPLIER 3 3441.63750000 1147.21250000 580.72 0.0001
MACHINE 3 163.13750000 54.37916667 27.53 0.0001

The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: DEFECTS
NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.

Alpha= 0.05 df=73 MSE=1.975514
Critical Value of T=1.99
Least Significant Difference= 0.8858
Means with the same letter are not significantly different.
T Grouping Mean N SUPPLIER

A 20.1000 20 D

B 12.7000 20 B

c 4.6000 20 A
c
c 4.1500 20 C
el ddlalad) Sl dae 8 4 e CHODUAY)
The SAS System

Analysis of Variance Procedure




T tests (LSD) for variable: DEFECTS

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

Alpha=0.05 df=73 MSE=1.975514
Critical Value of T=1.99
Least Significant Difference= 0.8858

Means with the same letter are not significantly different.

T Grouping

A
A
A

B

Mean N MACHINE
11.7500 20 2
11.5000 20 4
10.1500 20 1

8.1500 20 3

A gina LS Allalal) 5SLall ¢ 63 Cannny CEDERY)
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3l 1 16 17 18

15 13 13

2
e 1 20 21 20
2

19 18 18

Data m;

Input AS REP WT;

CARDS;

11116
11217
11318
12115
12213
12313
21120
21221
21320
22119
22218
22318

PROC ANOVA; CLASSES A'S;
MODEL WT= A S A*S;
MEANS A S A*S/LSD;

run;




The SAS System
Analysis of Variance Procedure
Class Level Information

Class Levels Values

A 2 12

S 2 12
Number of observations in data set = 12

The SAS System

Analysis of Variance Procedure

Dependent Variable: WT

Source DF Sum of Squares Mean Square FValue Pr>F
Model 3 70.66666667 23.55555556 31.41 0.0001
Error 8  6.00000000 0.75000000

Corrected Total 11 76.66666667

R-Square C.V. Root MSE WT Mean

0.921739 4.996300 0.8660254 17.33333333

Source DF Anova SS Mean Square FValue Pr>F

A 1  48.00000000 48.00000000 64.00 0.0001

S 1 21.33333333 21.33333333 28.44 0.0007

A*S 1 1.33333333 1.33333333 1.78 0.2191

(Ssima pe JAll Laiw & il & g8 s g aieaall Al Cun 4 gine ALY
The SAS System

Analysis of Variance Procedure
T tests (LSD) for variable: WT

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

Alpha=0.05 df=8 MSE=0.75
Critical Value of T=2.31
Least Significant Difference= 1.153
Means with the same letter are not significantly different.
T Grouping Mean N A

A 19.3333 62

B 153333 61

L8 i) 3l all G Axdiaal) Baladl 1) (1) Bl (2) e Om A gine EDEAY)
The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: WT

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

Alpha=0.05 df=8 MSE=0.75
Critical Value of T=2.31
Least Significant Difference= 1.153

Means with the same letter are not significantly different.

T Grouping Mean N S




A 18.6667 61

B 16.0000 6 2
Ja Lﬁj Cg)zlm\ u.m;ad\ o kY, Lﬁ).\ud.hw\ju.m;d\ C}LA\ EJP("S&Q\A)—\;Y\

Level of Level of WT:

A S N Mean SD
1 1 3 17.0000000 1.00000000
1 2 3 13.6666667  1.15470054
2 1 3 20.3333333 0.57735027
2 2 3 18.3333333 0.57735027

o)yl (Saxd Jalatll ayd Las) Loyl 1305 Jalaill and) <l sl cpaatiy aalisl) ol Jaadl
ol S 5 il (il 5 el Y1 e COasil) ey
:(65) Jba

Data m;

Input A S REP WT;

IF A=1 AND S=1 THEN AS=11;
IF A=1 AND S=2 THEN AS=12;
IF A=2 AND S=1 THEN AS=21;
IF A=2 AND S=2 THEN AS=22;
CARDS;

11116

11217

11318

12115

12213

12313

21120

21221

21320

22119

22218

22318

PROC ANOVA; CLASSES A S;
MODEL WT= A S A*S;
MEANS A S/LSD;

PROC ANOVA; CLASSES AS;
MODEL WT=AS;

MEANS AS/LSD;

RUN;

proc means n mean stderr;by A; var WT ;
quit;

proc sort; by s;

proc print;

proc means n mean stderr;by s; var WT ;
run;

The SAS System

Analysis of Variance Procedure
Class Level Information

Class Levels Values

A 2 12




Source

Model
Error

Number of observations in data set = 12
The SAS System
Analysis of Variance Procedure

Dependent Variable: WT
DF Sum of Squares Mean Square F Value Pr>F

3 70.66666667 23.55555556 31.41 0.0001
8 6.00000000 0.75000000

Corrected Total 11 76.66666667

R-Square C.V. Root MSE WT Mean
0.921739 4.996300 0.8660254 17.33333333

Source

A
S
A*S

DF Anova SS Mean Square F Value Pr>F
1 48.00000000 48.00000000 64.00 0.0001
1 21.33333333 21.33333333 28.44 0.0007
1 1.33333333 1.33333333 1.78 0.2191
The SAS System
Analysis of Variance Procedure
T tests (LSD) for variable: WT
NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.
Alpha=0.05 df=8 MSE=0.75
Critical Value of T=2.31
Least Significant Difference= 1.153
Means with the same letter are not significantly different.
T Grouping Mean N A
A 19.3333 62
B 153333 61

The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: WT
NOTE: This test controls the type | comparisonwise error rate not the experimentwise error rate.

Alpha=0.05 df=8 MSE=0.75

Critical Value of T=2.31
Least Significant Difference= 1.153
Means with the same letter are not significantly different.
T Grouping Mean N S
A 18.6667 61
B 16.0000 6 2
The SAS System

Analysis of Variance Procedure
Class Level Information
Class Levels Values

AS 4 11122122

Number of observations in data set = 12

The SAS System




Analysis of Variance Procedure

Dependent Variable: WT

Source DF Sum of Squares Mean Square F Value Pr>F
Model 3 70.66666667 23.55555556 31.41 0.0001
Error 8 6.00000000 0.75000000

Corrected Total 11 76.66666667

R-Square C.V. Root MSE WT Mean
0.921739  4.996300 0.8660254 17.33333333

Source DF Anova SS Mean Square F Value Pr>F

AS 3 70.66666667 23.55555556 31.41 0.0001

The SAS System 18
Analysis of Variance Procedure
T tests (LSD) for variable: WT
Alpha=0.05 df=8 MSE=0.75
Critical Value of T= 2.31
Least Significant Difference=1.6306
Means with the same letter are not significantly different.
T Grouping Mean N AS
A 20.3333 321
B 18.3333 3 22
B 17.0000 3 11
C 13.6667 3 12

JAIx (A sina CAESERY)

The SAS System
Analysis Variable : WT
A=1

N Mean  Std Error

6 15.3333333 0.8432740

A=2

N Mean  Std Error

6 19.3333333 0.4944132

The SAS System
OBS A S REP WT AS

1 11 1 16 11
2 11 2 17 11
3 11 3 18 11
4 21 1 20 21
5 21 2 21 21
6 21 3 20 21
7 1.2 1 15 12
8 1 2 2 13 12




©

3 13 12
1 19 22
2 18 22
12 2 2 3 18 22
The SAS System
Analysis Variable : WT

I
NN P
NN N

0
1

S=1

N Mean  Std Error

6 18.6666667 0.8027730

S=2

N Mean  Std Error

6 16.0000000 1.0954451

24 330l dia yo Clarsal G je 400N Ae ganall g de bl aal i o Cliid Cuia
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TaLVL Loy 53 e Leghy Jalal
Control Drug x Drug y
a=1 a=2 a=3
1 houre 1 13 9
b=1 4 5 16
0 7 18
7 15 13
24 houres 15 6 14
b=2 6 18 7
10 9 6
13 15 13
data g;
input b$ a$ ¢;
cards;
bl al11
bl al4
bl al1 0
bl al 7
bl a2 13
bl a2 5
bl a2 7
bl a2 15
bl a3 9
bl a3 16




bl a3 18

bl a3 13

b2 al 15

b2 al 6

b2 a1l 10

b2 al 13

b2 a2 6

b2 a2 18

b2 a2 9

b2 a2 15

b2 a3 14

b2 a3 7

b2 a3 6

b2 a3 13

option nodate nonumber center;

proc anova data=g;

class b a;

modelc=b a;

means b a / LSD;

quit;

PROC GLM DATA=g;
CLASS b a;
MODEL c=b a b*a;
MEANS b a b*a;

RUN;

r U JEall (& a5 LS 5 (5 A A8y Hlay bl i 5 Sy

data g;

do b ="'b1''b2";

doa=1to3;

dorep=1to4;

input c @@;

output;

end;

end;

end;

cards;
14071357159161813
15610136189151476 13
option nodate nonumber center;
proc anova data=g;

class b a;

model c=b a;

means b a / LSD;

quit;

PROC GLM DATA=g;
CLASSb a;
MODEL c=b a b*g;
MEANS b a b*a;
RUN;

The SAS System

Analysis of Variance Procedure
Class Level Information



Class Levels Values

B 2 blb2

A 3 ala2a3

Number of observations in data set = 24

The SAS System
Analysis of Variance Procedure
Dependent Variable: C
Source DF Sum of Squares Mean Square F Value Pr>F
Model 3 136.00000000 45.33333333 1.91 0.1600

Error 20 474.00000000 23.70000000
Corrected Total 23  610.00000000

R-Square C.V. Root MSE C Mean

0.222951 48.68265 4.8682645 10.00000000

Source DF AnovaSS Mean Square FValue Pr>F
B 1 24.00000000 24.00000000 1.01 0.3263
A 2 112.00000000 56.00000000 2.36 0.1199
The SAS System
Analysis of Variance Procedure

T tests (LSD) for variable: C

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

Alpha=0.05 df=20 MSE=23.7
Critical Value of T=2.09
Least Significant Difference=4.1458

Means with the same letter are not significantly different.

T Grouping Mean N B
A 11.000 12 b2
A
A 9.000 12 bl
Lsiea pe CilS (i p2dll 558 Can olE) 300 8 DAY
The SAS System

Analysis of Variance Procedure

T tests (LSD) for variable: C NOTE: This test controls the type | comparisonwise error rate not the experimentwise error
rate.

Alpha= 0.05 df=20 MSE=23.7
Critical Value of T=2.09
Least Significant Difference= 5.0775

Means with the same letter are not significantly different.

T Grouping Mean N A
A 12.000 8 a3
A
A 11.000 8 a2
A




A 7.000 8 al
il 5 i o il el oS o
The SAS System

General Linear Models Procedure
Class Level Information

Class Levels Values
B 2 blb2

A 3 ala2a3

Number of observations in data set = 24

The SAS System
General Linear Models Procedure

Dependent Variable: C

Source DF Sum of Squares Mean Square FValue Pr>F
Model 5 280.00000000 56.00000000 3.05 0.0361
Error 18 330.00000000 18.33333333

Corrected Total 23 610.00000000

R-Square C.v. Root MSE C Mean
0.459016 42.81744 4.2817441 10.00000000

Source DF TypelSS Mean Square FValue Pr>F

B 1 24.00000000 24.00000000 1.31 0.2675
A 2 112.00000000 56.00000000 3.05 0.0721
B*A 2 144.00000000 72.00000000 3.93 0.0384

Source DF Type llI SS Mean Square FValue Pr>F
B 1 24.00000000 24.00000000 1.31 0.2675

A 2 112.00000000 56.00000000 3.05 0.0721
B*A 2 144.00000000 72.00000000 3.93 0.0384

\.}}.\Mu&)uaj\}ua‘)aﬂ|$)33u$\.\d;\ﬂ\
The SAS System

General Linear Models Procedure

Level of C
B N Mean SD

bl 12 9.0000000 5.96962006
b2 12 11.0000000  4.19956708

Level of C
A N Mean SD

al 8 7.0000000  5.39841247
a2 8 11.0000000 4.86973159
a3 8 12.0000000 4.27617987

Level of Level of C

B A N Mean SD

bl al 4 3.0000000 3.16227766
b1l a2 4 10.0000000 4.76095229
b1l a3 4 14.0000000 3.91578004
b2 al 4 11.0000000 3.91578004
b2 a2 4 12.0000000 5.47722558
b2 a3 4 10.0000000 4.08248290




Nested Model ¢raiaal) asaaill 4 — 4
(e e (g gint Aldlaall o)) (g) Ayt Bas 5 JS (e laaliie Bae Jaud 88 o ladll aey A
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data training;
input A B classes score;
label A ='School’
B ='Instructor’;
cards;
11125
112 29
121 14
122 11
211 11
212 6
221 22
222 18
311 17
312 20
3215
3222
proc glm data=training;
class A B;
model score = A B(A);
MEANS A B(A)/LSD ALPHA=0.01;
run;

The SAS System
General Linear Models Procedure
Class Level Information
Class Levels Values

A 3 123

B 2 12

Number of observations in data set = 12

The SAS System
General Linear Models Procedure

Dependent Variable: SCORE




Source DF Sum of Squares Mean Square FValue Pr>F
Model 5 724.00000000 144.80000000 20.69 0.0010
Error 6 42.00000000 7.00000000

Corrected Total 11 766.00000000

R-Square C.V. Root MSE SCORE Mean
0.945170 17.63834 2.6457513 15.00000000
Source DF Type | SS Mean Square FValue Pr>F
A 2 156.50000000 78.25000000 11.18 0.0095
B(A) 3 567.50000000 189.16666667 27.02  0.0007
Source DF Type Il SS Mean Square FValue Pr>F
A 2 156.50000000 78.25000000 11.18 0.0095
B(A) 3 567.50000000 189.16666667 27.02 0.0007
The SAS System

General Linear Models Procedure
T tests (LSD) for variable: SCORE

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

Alpha=0.01 df=6 MSE=7
Critical Value of T=3.71
Least Significant Difference= 6.936

Means with the same letter are not significantly different.
T Grouping Mean N A

A 19.750 41
A
B A 14250 42
B
B 11.000 4 3

Level of Level of SCORE
B A N Mean SD

27.0000000  2.82842712
12.5000000  2.12132034
8.5000000  3.53553391
20.0000000  2.82842712
18.5000000  2.12132034
3.5000000  2.12132034

N EFP NENPE
W W NN PP
NN NNNN

) Ul e g LSy il s e Jumnt] (5,80 Ayl il (a5 Sy

data training;
DO A=1T0 3; uldall axe
DO B=1T0 2; (wipial) 22
DO CLASSES=1TO 2; i giuall aae
INPUT SCORE @ @;
OUTPUT;
END;
END;
END;
input score A B classes;




label A ='School'
B = 'Instructor';
cards;

25291411 <« (4 =digkall ae X Gpayal) 2x0)
11 6 2218
17 205 2
PROC GLM;
CLASSES A B;
MODEL SCORE= A B(A);
MEANS A B(A)/ LSD;
RUN;
GAAL A ¢ bl aa) 8 s gl 58 5 8 SLEBEAY) A8 jral Al jo 241 (68) Y

o sandl Sl 5 CHBSEAN Jial o sladl Lo JS. 8 p s il 2855 JS (e (e

DATA FG;

INPUT PLANT LEAF SAMPLE CALCIUM;

CARDS;

111 3.28

112 3.09

121 3.52

122 3.48

131 2.88

132 2.80

211 246

212 244

221 187

222 192

231 219

232 219

311 2.77

312 2.66

321 3.74

322 3.44

331255

332 255

411 3.78

412 3.87

421 4.07

422 412

431 331

432 331

PROC GLM;
CLASSES PLANT LEAF;
MODEL CALCIUM= PLANT LEAF(PLANT);
MEANS PLANT LEAF(PLANT)/ LSD;
RUN;

The SAS System

General Linear Models Procedure
Class Level Information

Class Levels Values

PLANT 4 1234




LEAF 3 123

Number of observations in data set = 24

The SAS System
General Linear Models Procedure

Dependent Variable: CALCIUM

Source DF Sum of Squares Mean Square FValue Pr>F
Model 11 10.19054583  0.92641326 139.22 0.0001
Error 12 0.07985000 0.00665417

Corrected Total 23  10.27039583

R-Square C.v. Root MSE CALCIUM Mean

0.992225 2.708195 0.0815730 3.01208333
Source DF  TypelSS Mean Square F Value Pr>F
PLANT 3 7.56034583  2.52011528 378.73 0.0001

LEAF(PLANT) 8  2.63020000 0.32877500 49.41 0.0001
Source DF  TypelllSS Mean Square FValue Pr>F
PLANT 3 7.56034583  2.52011528 378.73 0.0001
LEAF(PLANT) 8  2.63020000 0.32877500 49.41 0.0001
The SAS System
General Linear Models Procedure

T tests (LSD) for variable: CALCIUM

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

Alpha=0.05 df=12 MSE=0.006654
Critical Value of T=2.18
Least Significant Difference= 0.1026
Means with the same letter are not significantly different.
T Grouping Mean N PLANT
A 374333 64
B 3.17500 61

C 295167 6 3

D 217833 62

Level of Level of CALCIUM
LEAF  PLANT N  Mean SD

3.18500000  0.13435029
3.50000000  0.02828427
2.84000000  0.05656854
2.45000000 0.01414214
1.89500000  0.03535534
2.19000000  0.00000000
2.71500000  0.07778175
3.59000000  0.21213203
2.55000000  0.00000000
3.82500000  0.06363961
4.09500000  0.03535534
3.31000000  0.00000000
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DATA TURNIP;

DO PLANT=1TO 4;

DO LEAF=1TO 3;

DO SAMPLE=1TO 2;

INPUT CALCIUM @ @;
OUTPUT;

END;

END;

END;

CARDS;

3.283.093.523.48 2.88 2.80
2.462.441.871.922.192.19
2.77 2.66 3.743.44 2.55 2.55
3.783.874.074.123.313.31

B & pal) pranai 5 — 4
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data sugar;
input day group insulin $ response;
cards;
11 B 45
12 D 92.33
13 C 59.83
14 A-45.
21 C91.83
22 A-48.33
23 D168.99
24 B 89.0
31 D 86.16
32 B-78.16
33 A-24.17
34 C101.0
41 A -17
42 C 68.83
43 B 25.17
44 D177.17



proc anova;
classes day group insulin;
model response= day group insulin;
means day group insulin/Isd;

proc means n mean stderr;by day;var response;
run;
proc sort data=sugar; by group;
proc means n mean stderr;by group;var response;
run;

proc sort data=sugar; by insulin;
proc means n mean stderr;by insulin;var response;
run;

The SAS System

Analysis of Variance Procedure
Class Level Information

Class Levels Values
DAY 4 1234
GROUP 4 1234
INSULIN 4 ABCD
Number of observations in data set = 16
The SAS System
Analysis of Variance Procedure

Dependent Variable: RESPONSE

Source DF Sum of Squares Mean Square FValue Pr>F
Model 9 82550.08712500 9172.23190278 14.38 0.0021
Error 6 3826.73425000 637.78904167

Corrected Total 15 86376.82137500

R-Square C.V. Root MSE ~ RESPONSE Mean
0.955697 53.16874 25.2544855  47.49875000
Source DF Anova SS Mean Square FValue Pr>F
DAY 3 9420.00612500 3140.00204167 4.92 0.0466
GROUP 3 10865.04312500 3621.68104167 5.68 0.0347
INSULIN 3 62265.03787500 20755.01262500 32.54 0.0004
The SAS System

Analysis of Variance Procedure
T tests (LSD) for variable: RESPONSE

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

Alpha=0.05 df=6 MSE=637.789
Critical Value of T=2.45
Least Significant Difference= 43.696

Means with the same letter are not significantly different.

T Grouping Mean N DAY




A 7537 42

A
B A 67.75 44
B
B C 2567 41
C
C 2121 43
The SAS System

Analysis of Variance Procedure
T tests (LSD) for variable: RESPONSE

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

Alpha=0.05 df=6 MSE=637.789
Critical Value of T=2.45
Least Significant Difference= 43.696

Means with the same letter are not significantly different.

T Grouping Mean N GROUP
A 80.54 4 4
A
A 5746 43
A
B A 4333 41
B
B 8.67 42
The SAS System

Analysis of Variance Procedure
T tests (LSD) for variable: RESPONSE

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

Alpha=0.05 df=6 MSE=637.789
Critical Value of T=2.45
Least Significant Difference= 43.696

Means with the same letter are not significantly different.

T Grouping Mean N INSULIN
A 13116 4D
B 80.37 4C
C 788 4B
C
C -29.42 4 A
The SAS System

Analysis Variable : RESPONSE

DAY=1

N Mean  Std Error

4 25.6650000 30.9770599




DAY=2

N Mean  Std Error

4 75.3725000 45.2061047

DAY=3

N Mean  Std Error

4 21.2075000 43.3192489

DAY=4

N Mean  Std Error

4 67.7500000 39.1578915

The SAS System

Analysis Variable : RESPONSE

GROUP=1

N Mean  Std Error

4 43.3300000 26.4048888

GROUP=2

N Mean  Std Error

4 8.6675000 42.2361122

GROUP=3

N Mean  Std Error

4 57.4550000 40.9783059

GROUP=4

N Mean  Std Error

4 80.5425000 46.1770431

¢ 5l (e il s Aued 5 Adaial) (e g ) g3 dused 4l A 8 yiid) (70)) Jlie
data wheat;
do row=1to 5;
do col=1to 5;
input trt S yield @@;
output;
end; end;
cards;
E59.45A47.28 C54.44 B 50.14 D 59.45




C55.16 D60.89B56.59E 60.17 A48.71
B 44.41C53.72 D 55.87 A47.99 E 59.45
A 42.26 B50.14 E 55.87 D 58.74 C 55.87
D 60.89 E 59.45 A 49.43 C59.45B 57.31
proc glm;

class trt row col;

model yield=trt row col;

run;

(Y5 (53 a0 Sy el yall dada AUS (S
data wheat;
input ROW COL trt S yield ;
CARDS;
11E59.45
12A47.28
13C54.44
14B50.14
15D59.45
21C55.16
22D 60.89
23B56.59
24 E60.17
25A48.71
31B44.41
32C53.72
33D55.87
34A47.99
35E59.45
41A42.26
42B50.14
43 E55.87
44D58.74
45(C55.87
51D 60.89
52 E 59.45
53A49.43
54 C59.45
55B57.31
proc glm;
class trt row col;
model yield=trt row col;
run;

Analysis of Covariance (ANCOVA) & jidall gl Julai 6 — 4

die aal gz il A LA b g5 paiinall Gl pariall Cpacaly W e Ailas) 38y jla o
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DATA htwt;
INPUT id diet height weight ;

CARDS;

11 56140

21 60155
3164143

41 68161

51 72139

61 54159
7162138

81 65121

91 65161

101 70145

112 56 117

122 60125

132 64 133

142 68 141

152 72149

16 2 54 109

172 62128

182 65131

192 65131

202 70145

213 54211

223 58223

233 62235

24 3 66 247

253 70259

263 52201

27 3 59228

28 3 64 245

293 65241

303 72269

PROC GLM DATA=htwt;
CLASS diet ;
MODEL weight = height diet ;
MEANS diet / LSD ;
run;

The SAS System

General Linear Models Procedure
Class Level Information

Class Levels Values

DIET 3 123




Number of observations in data set = 30

The SAS System
General Linear Models Procedure

Dependent Variable: WEIGHT

Source DF Sum of Squares Mean Square FValue Pr>F
Model 3 67409.81107492 22469.93702497 157.80 0.0001
Error 26  3702.18892508 142.39188173

Corrected Total 29 71112.00000000

R-Square C.V. Root MSE WEIGHT Mean

0.947939 6.978250 11.9328069 171.00000000
Source DF Type | SS Mean Square F Value Pr>F
HEIGHT 1 683.72455130 683.72455130 4.80 0.0376
DIET 2 66726.08652362 33363.04326181 234.30 0.0001
Source DF Type llISS Mean Square FValue Pr>F
HEIGHT 1 3059.21107492 3059.21107492 21.48 0.0001
DIET 2 66726.08652362 33363.04326181 234.30 0.0001

The SAS System

General Linear Models Procedure
T tests (LSD) for variable: WEIGHT

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

Alpha=0.05 df=26 MSE=142.3919
Critical Value of T= 2.06
Least Significant Difference= 10.969
Means with the same letter are not significantly different.
T Grouping Mean N DIET
A 235.900 10 3

B 146.200 101

C 130.900 10 2
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Regression iy
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Y =bo + b1X1
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datac;
input X1 X2 X3Y;

cards;

19 43 29 11
24 49 28 22
30 51 37 18
29 54 31 20
19 42 30 12
25 53 23 21
31 58 27 27
proc reg data=c;
MODEL Y= X1;
MODEL Y=X2;
MODEL Y=X3;
Run;

The SAS System
Model: MODEL1
Dependent Variable: Y

Analysis of Variance

Sumof  Mean
Source DF  Squares Square  FValue Prob>F

Model 1 121.19148 121.19148 8.627 0.0324
Error 5 70.23709 14.04742
C Total 6 191.42857
Root MSE  3.74799 R-square  0.6331
Dep Mean 18.71429 AdjR-sq 0.5597
C.V. 20.02742

Parameter Estimates

Parameter  Standard T for HO:




Variable DF  Estimate Error Parameter=0 Prob> |T|
INTERCEP 1 -4.057361 7.88112636 -0.515 0.6286
X1 1 0.900574 0.30660656 2.937 0.0324
The SAS System
Model: MODEL2
Dependent Variable: Y
Analysis of Variance
Sumof  Mean
Source DF  Squares Square  F Value Prob>F
Model 1 162.37255 162.37255 27.941 0.0032
Error 5 29.05602 5.81120
CTotal 6 191.42857
Root MSE 2.41064 R-square 0.8482
Dep Mean 18.71429 AdjR-sq  0.8179
C.v. 12.88130
Parameter Estimates
Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 -25.893557 8.48798641 -3.051 0.0284
X2 1 0.892157 0.16877884 5.286 0.0032
The SAS System
Model: MODEL3
Dependent Variable: Y
Analysis of Variance
Sumof  Mean
Source DF  Squares Square  FValue Prob>F
Model 1 17.23536 17.23536 0.495 0.5132
Error 5 174.19321 34.83864
CTotal 6 191.42857
Root MSE 5.90243 R-square 0.0900
Dep Mean 18.71429 AdjR-sq -0.0920
C.v. 31.53969
Parameter Estimates
Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 30.336815 16.67413924 1.819 0.1285
X3 1 -0.396867 0.56424179 -0.703 0.5132
plot r.*p;

run;
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proc reg data=c;
MODEL Y= X1/ nointer;
Run;

intercept sy Allall LU Sl = Nointer
Uatl) e Lo L) sl AU Slagl =P
(Residual diagnostics ) Uaall e af d8lial L L) 4@l LS Slagl =1
A unal) il 5iall 9695 A8 3 gan e 5 53e Lo L) aill S Sl = cIm
L Lutiall w8ll 9495 488 3508 e 3 e e L) wl) LS Slay) =
Gl ¥l s Jadi=r clm cli
Gl G A8l 38T Jlas) = collin
intercept (s Sl el G A8l il Slel = collinoint
Jaladl HLEAY (5 ghall 4 gixe = slentry
Jalall i (5 sivall 4y sine = slStay
Calale Jg) Jsady skl el =35 Include=2
Oalebay Tl yal a5 Start=2
Multiple regression auial) jlaai¥) 2 — 5
aililae g aaxiall jlaniV) cand Jiiae e e SS)@llia o 6S) Ledic
Y = b0 + b1X1 + b2X2 + ...bnXn
sl Qi) iy (pedi] 300D Gl ) Ol Sy
MODEL Y=X1 X2;
MODEL Y= X1 X3;

MODEL Y= X2 X3;
MODEL Y=X1 X2 X3;

run;
proc glm;

model y=x1 x2;run;

The SAS System
Model: MODEL4
Dependent Variable: Y

Analysis of Variance
Sumof  Mean
Source DF  Squares Square  FValue Prob>F

Model 2 165.16342 8258171  12.577  0.0188
Error 4 26.26515 6.56629
CTotal 6 191.42857




Root MSE 2.56248 R-square 0.8628
Dep Mean 18.71429 AdjR-sq 0.7942
C.V. 13.69263

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 -30.649895 11.60316757 -2.642 0.0575
X1 1 -0.341446 0.52373625 -0.652 0.5500
X2 1 1.159958 0.44824389 2.588 0.0608

The SAS System
Model: MODEL5
Dependent Variable: Y

Analysis of Variance

Sum of Mean
Source DF Squares Square  FValue Prob>F

Model 2 169.79191 84.89596 15.695 0.0128
Error 4 2163666 5.40916
CTotal 6 191.42857

Root MSE 2.32576 R-square  0.8870
Dep Mean 18.71429 AdjR-sq  0.8305
C.V. 12.42773

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 12.503783 7.37856715 1.695 0.1654
X1 1 1.040294 0.19588709 5311 0.0060
X3 1 -0.686139 0.22890605 -2.997 0.0400

The SAS System
Model: MODEL6
Dependent Variable: Y

Analysis of Variance

Sumof  Mean
Source DF Squares Square FValue Prob>F

Model 2 166.56802 83.28401  13.400 0.0169
Error 4 24.86055 6.21514
C Total 6 191.42857

Root MSE 2.49302 R-square 0.8701
Dep Mean 18.71429 AdjR-sq  0.8052
C.V. 13.32147

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 -18.860306 12.26104442 -1.538 0.1988
X2 1 0.867818 0.17704212 4.902 0.0080
X3 1 -0.198606 0.24172764 -0.822 0.4574

The SAS System
Model: MODEL7
Dependent Variable: Y

Analysis of Variance




Sumof  Mean
Source DF  Squares Square  FValue Prob>F

Model 3 17434350 58.11450 10.204  0.0440
Error 3 17.08507 5.69502
C Total 6 191.42857

Root MSE 2.38642 R-square  0.9107
Dep Mean 18.71429 AdjR-sq 0.8215
C.v. 12.75189

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 115.984697 115.99879797 1.000 0.3911
X1 1 4.408267 3.77269760 1.168 0.3270
X2 1 -2.843782 3.18099148 -0.894 0.4372
X3 1 -2.272353 1.78978257 -1.270 0.2938
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Ll dul o il sl (e € aae JLaa) ) Canlill dery 28 Gl jall (e S 8
Saie) Sy S5 Ama Alae () 9<5 ¢ g Alalae Jumdl lial (8 elldy g s ) ddiall
Ol O e Aalas Juadl e J seand) loaa san (S (Slaa V) sl 5kl (e

Al Al peiall (e (S 22e 8

All possible regression procedure 4iSeall &l faa¥ JS 1-1-2-5

7ot se WS 5 (e el Jleaialy silad) JUall A€aal) @l jlasi¥) men e Jsanl) Sy
;AU JUal)

{(73) Jlia

MODEL Y = x1-x3/selection=rsquare adjrsq cp press mse sse;
RUN;

The SAS System
N =7 Regression Models for Dependent Variable: Y

Numberin R-square Adjusted C(p) MSE SSE  Var
Model R-square in Model

1 0.84821481 0.81785777 2.10200 5.811204 29.05602 X2
0.63308981 0.55970777 9.33307 14.047419 70.23709 X1
1 0.09003546 -.09195745 27.58692 34.838642 174.19321 X3

[any

2 0.88697268 0.83045902 2.79922 5.409165 21.63666 X1 X3
2 0.87013146 0.80519719 3.36531 6.215137 24.86055 X2 X3
2 0.86279398 0.79419096 3.61195 6.566288 26.26515 X1 X2

3 0.91074964 0.82149928 4.00000 5.695023 17.08507 X1X2X3
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datac;
input xy;

cards;

80 399

30 121

50 221

90 376

70 361

60 224

120 546

80 352

100 353

50 157

40 160

70 252

90 389

20 213

110 435

100 420

30 212

50 268

90 377

110 421

30 273

90 468

40 244

80 342

70 323

option nodate nonumber;
proc reg data =¢;
model y = x/ cIM;

run;
The SAS System
Model: MODEL1
Dependent Variable: Y
Analysis of Variance
Sum of Mean
Source DF Squares = Square FValue Prob>F
Model 1217938.18687 217938.18687  84.946  0.0001

Error 23 59008.85313 2565.60231
C Total 24 276947.04000

Root MSE  50.65177 R-square  0.7869
Dep Mean 316.28000 AdjR-sq 0.7777
C.V. 16.01485

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 84.042626 27.15779586 3.095 0.0051
X 1 3.317677 0.35996649 9.217 0.0001




The SAS System

Dep Var Predict Std Err Lower95% Upper95%
Obs Y Value Predict Mean Mean Residual

399.0 3495 10.751 327.2 371.7 49.5432
121.0 183.6 17.605 147.2 220.0 -62.5729
221.0 2499 12.428 224.2 275.6 -28.9265
376.0 382.6 12.428 356.9 408.3 -6.6335
361.0 316.3 10.130 2953 337.2 44.7200
2240 283.1 10.751 260.9 305.3 -59.1032
546.0 482.2 20.653 439.4 524.9 63.8362
352.0 3495 10.751 327.2 371.7 2.5432
353.0 415.8 14.807 385.2 446.4 -62.8103
10 157.0 2499 12.428 224.2 275.6 -92.9265
11 160.0 216.7 14.807 186.1 247.4 -56.7497
12 252.0 316.3 10.130 295.3 337.2 -64.2800
13 389.0 382.6 12.428 356.9 408.3 6.3665
14 213.0 1504 20.653 107.7 193.1 62.6038
15 4350 449.0 17.605 412.6 4854 -13.9871
16 420.0 415.8 14.807 385.2 446.4 4.1897
17 2120 183.6 17.605 147.2 220.0 28.4271
18 268.0 249.9 12.428 2242 275.6 18.0735
19 377.0 382.6 12.428 356.9 408.3 -5.6335
20 421.0 449.0 17.605 412.6 485.4 -27.9871
21 273.0 183.6 17.605 147.2 220.0 89.4271
22 468.0 382.6 12.428 356.9 408.3 85.3665
23 2440 216.7 14.807 186.1 247.4 27.2503
24 342.0 349.5 10.751 327.2 371.7 -7.4568
25 323.0 316.3 10.130 2953 337.2 6.7200

OO UL WN

©o

Sum of Residuals 0
Sum of Squared Residuals 59008.8531
Predicted Resid SS (Press) 71469.4710

Stepwise regression procedure ol Nl 2-1-2-5
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datac;
input x1 x2 x3 x4 y;
label x1 = 'blood-clotting'
x2 = "'prognostic'
x3 ='enzyme'
x4 = "liver function'
y ='survival'’;
logy = log10(y);
cards;
6.7 62 81 2.59 200 2.3010
5.1 59 66 1.70 101 2.0043
7.4 57 83 2.16 204 2.3096
6.5 73 41 2.01 101 2.0043
7.8 65 115 4.30 509 2.7067
5.8 38 72 1.42 80 1.9031
5.7 46 63 1.91 80 1.9031
3.7 68 81 2.57 127 2.1038
6.0 67 93 2.50 202 2.3054
3.7 76 94 2.40 203 2.3075
6.3 84 83 4.13 329 2.5172
6.7 51 43 1.86 65 1.8129
5.8 96 114 3.95 830 2.9191




5.8 83 88 3.95 330 2.5185
7.7 62 67 3.40 168 2.2253
7.4 74 68 2.40 217 2.3365
6.0 85 28 2.98 87 1.9395
3.7 51 41 1.55 34 1.5315
7.3 68 74 3.56 215 2.3324
5.6 57 87 3.02 172 2.2355
5.2 52 76 2.85 109 2.0374
3.4 83 53 1.12 136 2.1335
6.7 26 68 2.10 70 1.8451
5.8 67 86 3.40 220 2.3424
6.3 59 100 2.95 276 2.4409
5.8 61 73 3.50 144 2.1584
5.2 52 86 2.45 181 2.2577
11.2 76 90 5.59 574 2.7589
5.2 54 56 2.71 72 1.8573
5.8 76 59 2.58 178 2.2504
3.2 64 65 0.74 71 1.8513
8.7 45 23 2.52 58 1.7634
5.0 59 73 3.50 116 2.0645
5.8 72 93 3.30 295 2.4698
5.4 58 70 2.64 115 2.0607
5.3 51 99 2.60 184 2.2648
2.6 74 86 2.05 118 2.0719
4.3 8 119 2.85 120 2.0792
4.8 61 76 2.45 151 2.1790
5.4 52 88 1.81 148 2.1703
5.2 49 72 1.84 95 1.9777
3.6 28 99 1.30 75 1.8751
8.8 86 88 6.40 483 2.6840
6.5 56 77 2.85 153 2.1847
3.4 77 93 1.48 191 2.2810
6.5 40 84 3.00 123 2.0899
4.5 73 106 3.05 311 2.4928
4.8 86 101 4.10 398 2.5999
5.1 67 77 2.86 158 2.1987
3.9 82 103 4.55 310 2.4914
6.6 77 46 1.95 124 2.0934
6.4 85 40 1.21 125 2.0969
6.4 59 85 2.33 198 2.2967
8.8 78 72 3.20 313 2.4955

Option nodate nonumber;

procregdata=c;

var x1-x4;

model y = x1 -x4 ;

run;

proc reg data =c;

model logy = x1-x4/ selection = stepwise slentry= .01 slstay=.05;

run;

The SAS System
Model: MODEL1
Dependent Variable: Y survival

Analysis of Variance

Sum of Mean




Source DF Squares  Square FValue  Prob>F

Model 4936264.53767 234066.13442  62.788  0.0001
Error 49 182666.96233 3727.89719
C Total 53 1118931.5

Root MSE  61.05651 R-square  0.8367
Dep Mean 197.16667 AdjR-sq  0.8234
C.v. 30.96695

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob> |T|

INTERCEP 1 -621.597550 64.80042601 -9.592 0.0001
X1 1 33.163828 7.01727463 4.726 0.0001

X2 1 4.271860 0.56338454 7.582 0.0001

X3 1 4.125738 0.51116093 8.071 0.0001

X4 1 14.091563 12.52532754 1.125 0.2661

Variable
Variable DF Label

INTERCEP 1 Intercept
X1 1 blood-clotting
X2 1 prognostic
X3 1 enzyme

X4 1 liver function

The SAS System
Stepwise Procedure for Dependent Variable LOGY

Step 1 Variable X4 Entered R-square = 0.52736470 C(p)=787.94706372

DF Sum of Squares  Mean Square F Prob>F

Regression 1 2.09507677  2.09507677 58.02 0.0001
Error 52 1.87765176  0.03610869
Total 53 3.97272852
Parameter Standard Type ll
Variable  Estimate Error Sum of Squares F Prob>F

INTERCEP  1.69639145 0.07174361  20.18818844 559.10 0.0001
X4 0.18575207 0.02438594  2.09507677 58.02 0.0001

Bounds on condition number: 1, 1

Step 2 Variable X3 Entered R-square = 0.68650294 C(p) =507.80686041

DF Sum of Squares  Mean Square F Prob>F

Regression 2 2.72728979  1.36364490 55.84 0.0001
Error 51 1.24543873  0.02442037
Total 53 3.97272852

Parameter Standard Type Il
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  1.38880640 0.08447159  6.60106867 270.31 0.0001
X3 0.00565213  0.00111085  0.63221303 25.89 0.0001
X4 0.13901554  0.02205792  0.96995100 39.72 0.0001

Bounds on condition number: 1.209789, 4.839155

Step 3 Variable X2 Entered R-square = 0.88287606 C(p)=161.65199200

DF Sum of Squares  Mean Square F Prob>F




Regression 3 3.50742690  1.16914230 125.63 0.0001
Error 50 0.46530162  0.00930603
Total 53 3.97272852

Parameter Standard Type ll
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  0.94228698 0.07139675  1.62096662 174.18 0.0001

X2 0.00789875 0.00086269 0.78013711 83.83 0.0001

X3 0.00699934 0.00070135  0.92684008 99.60 0.0001

X4 0.08184598 0.01498002  0.27780159 29.85 0.0001
The SAS System

Bounds on condition number: 1.464174, 11.82183

Step 4 Variable X1 Entered R-square = 0.97236206 C(p)= 5.00000000

DF Sum of Squares  Mean Square F Prob>F

Regression 4 3.86293050  0.96573262 430.98 0.0001
Error 49 0.10979803  0.00224078
Total 53 3.97272852

Parameter Standard Type Il
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  0.48873772 0.05023948  0.21206057 ' 94.64 0.0001

X1 0.06852649  0.00544046  0.35550359 158.65 0.0001
X2 0.00925433 - 0.00043679  1.00587474 448.90 0.0001
X3 0.00947438  0.00039630  1.28070851 571.55 0.0001
X4 0.00191796  0.00971083  0.00008741  0.04 0.8442

Bounds on condition number:  2.555329, 29.28635

Step 5 Variable X4 Removed R-square = 0.97234006 C(p)= 3.03900913

DF Sum of Squares  Mean Square F Prob>F

Regression 3 3.86284308  1.28761436 585.89 0.0001
Error 50 0.10988544  0.00219771
Total 53 3.97272852

Parameter Standard Type ll
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  0.48362257 0.04263391  0.28279576 128.68 0.0001

X1 0.06922866 0.00407844  0.63321777 288.13 0.0001
X2 0.00929460 0.00038255  1.29733876 590.31 0.0001
X3 0.00952328 0.00030644  2.12246912 965.76 0.0001

Bounds on condition number: 1.030813, 9.186356

All variables left in the model are significant at the 0.0500 level.
No other variable met the 0.0100 significance level for entry into the model.
The SAS System

Summary of Stepwise Procedure for Dependent Variable LOGY

Variable ~ Number Partial Model
Step Entered Removed In R**2 R**2 ((p) F  Prob>F
Label

1 X4 1 0.5274 0.5274 787.9471 58.0214 0.0001
liver function
2 X3 2 0.1591 0.6865 507.8069 25.8888 0.0001
enzyme
3 X2 3 0.1964 0.8829 161.6520 83.8313 0.0001
prognostic




4 X1 4 0.0895 0.9724 5.0000 158.6520 0.0001
blood-clotting
5 X4 3 0.0000 0.9723 3.0390 0.0390 0.8442
liver function
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data p054;

input Y X1 X2 X3 X4 X5 X6 ;
cards;
43 513039619245
63 64 5154 637347
717068 69 76 86 48
61634547 5484 35
81785666 718347
435549445449 34
58 67 42 56 66 68 35
71755055 7066 41
72827267718331
67614547 628041
64 535358 58 67 34
67 604739597441
69 62 57 42 5563 25
68 8383455977 35
777754727977 46
81905072 6054 36
74 8564 69 79 79 63
65 60 65 75 55 80 60
657046 57 75 85 46
5058 68 54 64 78 52
50403334 436433
64 6152 62 66 80 41
5366 52 50 63 80 37
4037 4258 5057 49
6354 42 48 66 75 33
66 77 66 63 88 76 72
78 7558 74 80 78 49
48 57 44 45 51 83 38
8585717177 7455
828239596478 39
proc reg data = p054;
model y = x1-x6/ selection = forward slentry = 0.99;
run;

The SAS System
Forward Selection Procedure for Dependent Variable Y

Step 1 Variable X1 Entered R-square = 0.68131416 C(p)= 1.41147660
DF Sum of Squares  Mean Square F Prob>F

Regression 1 2927.58425270 2927.58425270 59.86 0.0001




Error 28 1369.38241396  48.90651478
Total 29 4296.96666667

Parameter Standard Type ll
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  14.37631941 6.61998601 230.64709952  4.72 0.0385
X1 0.75460982  0.09753289 2927.58425270 59.86 0.0001

Bounds on condition number: 1, 1

Step 2 Variable X3 Entered R-square = 0.70801520 C(p)= 1.11481128

DF Sum of Squares  Mean Square F Prob>F
Regression 2 3042.31769607 1521.15884804 32.74 0.0001
Error 27 1254.64897059  46.46848039
Total 29 4296.96666667

Parameter Standard Type Il
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP 9.87088045 7.06122360 90.80511791 1.95 0.1735
X1 0.64351764 0.11847743 1370.90743789 29.50 0.0001
X3 0.21119181 0.13440372 114.73344337 2.47 0.1278

Bounds on condition number: 1.553021, 6.212083

Step 3 Variable X6 Entered R-square = 0.72559500 C(p)= 1.60270022
DF Sum of Squares  Mean Square F Prob>F
Regression 3 3117.85752667 1039.28584222 22.92 0.0001
Error 26 1179.10913999  45.35035154

Total 29 4296.96666667

Parameter Standard Type Il
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  13.57774107 7.54389972 146.90747338  3.24 0.0835

X1 0.62272975 0.11814642 1259.90769102 27.78 0.0001

X3 0.31238698 0.15419973 186.12266609  4.10 0.0532

X6 -0.18695081 0.14485373  75.53983060 1.67 0.2082
The SAS System

Bounds on condition number:  2.094593, 15.29215

Step 4 Variable X2 Entered R-square = 0.72934125 C(p) = 3.28046994
DF Sum of Squares  Mean Square F Prob>F

Regression 4 3133.95503514 783.48875878 16.84 0.0001

Error 25 1163.01163153  46.52046526

Total 29 4296.96666667

Parameter Standard Type Il
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  14.30346938  7.73956534 158.88894771  3.42 0.0765

X1 0.65337761  0.13051133 1165.93982140 25.06 0.0001
X2 -0.07681738 0.13058767 16.09750847  0.35 0.5616
X3 0.32394970  0.15740848 197.03481253  4.24 0.0502
X6 -0.17150977  0.14904033 61.60474913 1.32 0.2607

Bounds on condition number: 2.127773, 28.26995

Step 5 Variable X4 Entered R-square = 0.73180937 C(p) = 5.06817654

DF Sum of Squares  Mean Square F Prob>F




Regression 5 3144.56047808 628.91209562 13.10 0.0001
Error 24 1152.40618859  48.01692452
Total 29 4296.96666667

Parameter Standard Type ll
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP ~ 12.79790657 8.49061173 109.09233756  2.27 0.1448

X1 0.61314610 0.15782694 724.70294635 15.09 0.0007
X2 -0.07223764 0.13302881 14.15891594  0.29 0.5921
X3 0.31172229 0.16202277 177.73703177  3.70 0.0663
X4 0.09795095 0.20842096 10.60544294  0.22 0.6426
X6 -0.21110682  0.17328146  71.26801701  1.48 0.2350

Bounds on condition number: 2.836099, 56.0349

Step 6 Variable X5 Entered R-square = 0.73260199 C(p)= 7.00000000
DF Sum of Squares  Mean Square F Prob>F

Regression 6 3147.96634184 524.66105697 10.50 0.0001
Error 23 1149.00032483  49.95653586

Total 29 4296.96666667
The SAS System
Parameter Standard Type ll
Variable Estimate Error Sum of Squares F Prob>F

INTERCEP  10.78707639 11.58925724  43.28013610 0.87 0.3616

X1 0.61318761 0.16098311 724.80036190 14.51 0.0009
X2 -0.07305014 0.13572469 14.47160631  0.29 0.5956
X3 0.32033212  0.16852032 180.50479311  3.61 0.0699
X4 0.08173213  0.22147768  6.80327563  0.14 0.7155
X5 0.03838145 0.14699544  3.40586376  0.07 0.7963
X6 -0.21705668 0.17820947 74.11004403  1.48 0.2356

Bounds on condition number: 3.078226, 76.78153

All variables have been entered into the model.
Summary of Forward Selection Procedure for Dependent Variable Y

Variable Number Partial Model

Step Entered In  R**2  R**2 C(p) F Prob>F
1 X1 1 0.6813 0.6813 1.4115 59.8608 0.0001
2 X3 2 0.0267 0.7080 1.1148 2.4691 0.1278
3 X6 3 0.0176 0.7256 1.6027 1.6657 0.2082
4 X2 4 0.0037 0.7293 3.2805 0.3460 0.5616
5 X4 5 0.0025 0.7318 5.0682 0.2209 0.6426
6 X5 6 0.0008 0.7326 7.0000 0.0682 0.7963
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proc reg data = p054;
model y = x1-x6/ selection = backward slstay = 0.01;
run;
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proc reg data = p054 ;




model y = x1-x6/ selection = cp;
run;

R2 yaail) Jalaa o aldie) Aalea S8 8l 6-1-2-5
: S Sy Jlasinly Lgidat Sy

proc reg data = p054;
model y = x1-x6/ selection = rsquare;
run;

Curvilinear regression (i jlaaiyi 3 5
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datat;

input yx;
x2=x*x;
X3=x*x*x;
cards;

150 5

24010

28015

33020

290 24

200 32

proc reg data=t;
model y=x;
model y=x x2;
model y=x x2 x3;

run;
proc plot;
plot y*x;
run;
The SAS System
Model: MODEL1
Dependent Variable: Y
Analysis of Variance
Sum of Mean
Source DF  Squares Square  F Value Prob>F
Model 1 2039.47858 2039.47858 0.420  0.5525
Error 4 19443.85475 4860.96369
C Total 5 21483.33333
Root MSE ~ 69.72061 R-square 0.0949
Dep Mean 248.33333 AdjR-sq -0.1313
C.V. 28.07541
Parameter Estimates
Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob> |T|

INTERCEP 1 211.815642 63.15512699 3.354 0.0285
X 1 2.067039 3.19117269 0.648 0.5525




The SAS System
Model: MODEL2
Dependent Variable: Y
Analysis of Variance

Sum of Mean
Source DF Squares  Square FValue  Prob>F
Model 2 20863.04746 10431.52373  50.452  0.0049
Error 3 620.28588 206.76196

C Total 5 21483.33333

Root MSE  14.37922 R-square 0.9711
Dep Mean 248.33333 AdjR-sq  0.9519
C.V. 5.79029

Parameter Estimates
Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob> |T|

INTERCEP 1 19.421076 24.00504693 0.809 0.4777
X 1 29.437477 2.94310690 10.002 0.0021
X2 1 -0.743361 0.07790840 -9.541 0.0024

The SAS System
Model: MODEL3
Dependent Variable: Y
Analysis of Variance

Sum of Mean
Source DF Squares Square FValue Prob>F
Model 3 20889.80266 6963.26755  23.464  0.0412
Error 2 593.53067 296.76534

C Total 5 21483.33333

Root MSE  17.22688 R-square  0.9724
Dep Mean 248.33333 AdjR-sq  0.9309
C.V. 6.93700

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 34.836340 58.84595391 0.592 0.6139
X 1 25.702575 12.92897515 1.988 0.1851
X2 1 -0.508552 0.78756949 -0.646 0.5847
X3 1 -0.004204 0.01399954 -0.300 0.7923

X axd (saa) a&i Ua ) o1y a8 55 dlalae JuadlS AN A )al) Adlae e Slaic V) Sy Lia
+ 5 st Lol 3 0W) Ayl Aalas alaiey 24 (5 sl X 4ad CilS 1) 4 giall
Y=211.81 + 2.06(24) = 261.25
(5 b Al giall Aol ()8 i) 8 Al As ) Alales Lilextiasl 131 L)
Y =19.42 + 29.43(24) + 0.74(24)2 = 299.5
Agidall Aall L8 I Al A all Alales 85 jakal) Aagdll () aadl




The SAS System
Plot of Y*X. Legend: A =1 obs, B =2 obs, etc.
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(Dummy variables ) (0 ¢1) < juia oL
& O Lgtle duaniall sVl ¥ alas il (e dad giadl VLAY e J pasd) (Ko
AV Aaleal) Jlaaials 35 5S35k (e

P=1/[1+ exp(—a— bx)]
AU il g Jital) Jalall 1 — 4 -5
A ey (el s alatie ) dcalati g X (an yall uia il5 A8 pad Al 50 3 (78)Jl
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flonall Al e il At Jal sall

DATA zero;
INPUT xy zf;
DATALINES;

111 8

1 0 1 22

1105

1 0 0 14

0 1 1 40

0 01 11

01 01

0 0 0 33

PROC GENMOD DATA=zero;
FREQ;

MODELy =xz/ D=B;

RUN;

GEB g led )5 3D O

The SAS System
The GENMOD Procedure
Model Information

Description Value

Data Set WORK.ZERO
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable Y
Frequency Weight Variable F
Observations Used 8

Sum Of Frequency Weights 134
Number Of Events 4
Number Of Trials 8

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 131 138.4165 1.0566




Scaled Deviance 131  138.4165 1.0566
Pearson Chi-Square 131  181.7842 1.3877
Scaled Pearson X2 131 181.7842 1.3877
Log Likelihood . -69.2082

Analysis Of Parameter Estimates

Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 -1.7359 0.4450 15.2153 0.0001

X 1 -1.2589 0.4464 7.9528 0.0048
z 1 2.6024 0.5098 26.0574 0.0001
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

A ol Sy Jlanindy gl i e J geanll (S

proc logistic;

weight f;

model y=x z;

run;

proc probit;

weight f;

classy;

model y= x z / d=logistic;
run;

Lo Al Jaladl g AL Jiisal) Jaladl 2 — 4 — 5
.Genmod s Probit s Logistic : (& s ¥l ales 5085 4 (3 yha 450 Jaxiass
e liia) A e a5 ALl duaal) QA 5 uiall i A o i il 1(79) b

e i Jal gall ST 8 ¢ olia) daiza ga LS i) ChilS g i) sa8ae (e Ciliie 3

DATA working;
INPUT GENDER HEALTH STATUS total working;
CARDS;
1 1107 85
65 44
66 24
171 17
87 24
65 22
85 1
0 0148 6
PROC GENMOD DATA=working;

OO PFrRPOFRORFR K
OrRr L OO
R O L O O

MODEL working/total = GENDER HEALTH STATUS / D=B;

RUN;

€ e lial) A

The SAS System

The GENMOD Procedure
Model Information

Description Value

Data Set WORK.WORKING
Distribution BINOMIAL




Link Function LOGIT

Dependent Variable WORKING
Dependent Variable TOTAL
Observations Used 8

Number Of Events 223
Number Of Trials 794

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 4 66.8950 16.7238
Scaled Deviance 4 66.8950 16.7238
Pearson Chi-Square 4  72.9667 18.2417
Scaled Pearson X2 4 729667  18.2417
Log Likelihood . -350.7287

Analysis Of Parameter Estimates
Parameter DF Estimate Std Err ChiSquare Pr>Chi
INTERCEPT 1 -3.4813 0.2662 171.0197 0.0001
GENDER 1 17594 0.2684 42.9531 0.0001
HEALTH 1 15260 0.2132 51.2190 0.0001
STATUS 1 1.4593 0.2565 32.3599 0.0001
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

:Jie (5 A eyl Jlaniady i) i e J geasl) ey
proc logistic;
model working/total = GENDER HEALTH STATUS;
run;
proc probit;

model working/total = GENDER HEALTH STATUS / d=logistic;
run;

Categorical data sl il da) sacieal) g Aliiwal) Jalgall 3 -4 — 5

4y yha Jexiod lilal) 3 gaill Ailae (gom jals i e 4l ansd @il uiall ) oS5 Lanie
.Catmod

ol (B 3hlie o () sy JRY) (e de gena Jiad o) Joaadl & Ul 1(80) JU
06 @llia ) Lla¥) &l e de Cilaa g (U e b and ) seamd 385 Al b
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s (L 1) eda o 358 R ALY (o aS 5 A0 g g aae (B LEY) (e Y Ay
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‘:JSS\ Al 2 1 0 8y & oal)
180 71 64 45 iy =
300 116 104 80 A =
290 82 124 84 B A
310 87 117 106 A S

data colds;

input sex $ residen $ periods count @@;
cards;

female rural 0 45 female rural 1 64 female rural 2 71

female urban 0 80 female urban 1 104 female urban 2 116

male rural 0 84 male rural 1 124 male rural 2 82
male urban 0 106 male urban 1 117 male urban 2 87

PROC FREQ DATA=colds;
WEIGHT count;

TABLES sex*residen / Chisg;
run;

The SAS System
Marginal Symmetry, Saturated Model

TABLE 1 OF SEX BY PERIODS
CONTROLLING FOR RESIDEN=rural

SEX  PERIODS

Frequency,

Percent ,

Row Pct ,

ColPct, O, 1, 2, Total

JIII0T 10003333 1300001 1333333

female , 45, 64, 71, 180
, 9.57, 13.62, 15.11, 38.30
, 25.00, 35.56, 39.44,
, 34.88, 34.04, 46.41,

JIIIIT 3500033 1303001 J331333)

male , 84, 124, 82, 290
, 17.87, 26.38, 17.45, 61.70
, 28.97, 42.76, 28.28,
, 65.12, 65.96, 53.59,

JIII0T 10001333 1300001 1333333

Total 129 188 153 470

27.45 40.00 32.55 100.00

STATISTICS FOR TABLE 1 OF SEX BY PERIODS

CONTROLLING FOR RESIDEN=rural

Statistic DF Value Prob
i
Chi-Square 2 6.333 0.042

Likelihood Ratio Chi-Square 2 6.272  0.043

Mantel-Haenszel Chi-Square 1 4.249

Phi Coefficient 0.116
Contingency Coefficient 0.115
Cramer's V 0.116

Sample Size = 470

The SAS System
Marginal Symmetry, Saturated Model




TABLE 2 OF SEX BY PERIODS
CONTROLLING FOR RESIDEN=urban

SEX  PERIODS

Frequency,

Percent ,

Row Pct ,

Col Pct , 0, 1, 2, Total

T3 13000031 II0T J11131

female , 80, 104, 116, 300
, 13.11, 17.05, 19.02, 49.18
, 26.67, 34.67, 38.67,
, 43.01, 47.06, 57.14,

iliiijiiminiiliimiiiiiligiiniiii

male , 106, 117, 87, 310
, 17.38, 19.18, 14.26, 50.82
, 34.19, 37.74, 28.06,
, 56.99, 52.94, 42.86,

JIIIT 13000331 D30T J113313

Total 186 221 203 610

30.49 36.23 33.28 100.00

STATISTICS FOR TABLE 2 OF SEX BY PERIODS
CONTROLLING FOR RESIDEN=urban

Statistic DF Value Prob
Tyl
Chi-Square 2 8380 0.015
Likelihood Ratio Chi-Square 2 8.405  0.015
Mantel-Haenszel Chi-Square 1 7.854  0.005

Phi Coefficient 0.117
Contingency Coefficient 0.116
Cramer's V 0.117

Sample Size =610

il a5 Blal) e ae ( A8le @lia o) e Lea rithaiall SIS 8 & yina LS 1S o e liad

Proc  Jesiai cogud oLS 5L ALY Gl ye 20e Jaae Coaa gl 73 gad i g Lia ) 1)
Jlaxinls Lagin Jalaill g (a8 sall 5 uindl ) Galaladl 0 4l 5o Jslais 402l 5 catmod

() Sty

;proc catmod data=colds;

weight count;

response means; «— 0 1 2 &l means g Yu i o) (S
model periods = sex residen sex*residen;

run;

The SAS System
Marginal Symmetry, Saturated Model
CATMOD PROCEDURE
Response: PERIODS Response Levels (R)= 3
Weight Variable: COUNT Populations  (S)= 4
Data Set: COLDS Total Frequency (N)= 1080
Frequency Missing: 0 Observations (Obs)= " 12

POPULATION PROFILES
Sample
Sample SEX ' RESIDEN Size

SESSSSSS A S eSS sssossssossses




1 female rural 180
2 female urban 300
3 male rural 290

4 male urban 310

Response PERIODS
iisjisigining
1 0

2 1
3 2

Response DESIGN MATRIX
Sample Functon 1 2 3 4

TININnnnnIIIInnnnnnnnnnnl
1 114444 1 1 1 1

2 1.12000 1 1 -1 -1

3 099310 1 -1 1 -1

4 093871 1 -1 -1 1
The SAS System

Marginal Symmetry, Saturated Model

ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square  Prob
INTERCEPT 1 1841.13 0.0000
SEX 1 11.57 0.0007
RESIDEN 1 0.65 0.4202
SEX*RESIDEN 1 0.09 0.7594
RESIDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-
Effect Parameter Estimate Error Square Prob

INTERCEPT 1 1.0491 0.0244 1841.13 0.0000
SEX 2 0.0832 0.0244 11.57 0.0007
RESIDEN 3 0.0197 0.0244 0.65 0.4202
SEX*RESIDEN 4 -0.00749 0.0244 0.09 0.759

Lisina e Jalail) il o bl Caoa gl Janis) 530 723 saill (e o3ke ) il (e JanDly
285l 33 glae 5 2 gil) e Jalaill Al alagind g Jalaill sale ) cang 1]

model periods = sex residen;

run;
The SAS System
Marginal Symmetry, Saturated Model
CATMOD PROCEDURE
Response: PERIODS Response Levels (R)= 3
Weight Variable: COUNT Populations (S)= 4
Data Set: COLDS Total Frequency (N)= 1080
Frequency Missing: 0 Observations (Obs)= 12

POPULATION PROFILES
Sample
Sample SEX RESIDEN Size
TIIIIIIIIIgg

1 female rural 180
2 female urban 300
3 male rural 290

4 male urban 310




RESPONSE PROFILES

Response PERIODS

il
1 0
2 1
3 2
Response DESIGN MATRIX
Sample Function 1 2 3
TN IInInnIInig
1 114444 1 1 1
2 1.12000 1 1 -1
3 099310 1 -1 1
4 093871 1 -1 -1

POPULATION PROFILES 33 (o8 Badiall Cia gl Hlaliy Lo Cla JS 0 (5l 5 ol 48 sdime

ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob

INTERCEPT 1 1882.77 0.0000

SEX 1 12.08 0.0005

RESIDEN 1 0.76 0.3839

RESIDUAL 1 0.09 0.7594
The SAS System

Marginal Symmetry, Saturated Model
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 1.0501 0.0242 1882.77 0.0000
SEX 2 0.0842 0.0242 12.08 0.0005
RESIDEN 3 0.0210 0.0241 0.76 0.3839

Ll Gilae #3 saill O i S ao e Jlia) b Uadll 4 gina jall dal)
The SAS System
PREDICTED VALUES FOR RESPONSE FUNCTIONS

Observed Predicted------
Function Standard Standard
Sample SEX RESIDEN Number Function  Error Function  Error Residual

female rural 1 1.14444444 0.0588586 1.15529289 0.0470049 -0.0108484
female urban 1 1.12 0.04614952 1.11333067 0.04068788 0.00666933
male rural 1 0.99310345 0.04442608 0.98692295 0.0395775 0.0061805
male urban 1 0.93870968 0.04467893 0.94496073 0.03974364 -0.0062511

A WN
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X1+0.0842x1+0.0210x1=1.1551.050=
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.l 233 55 periods Jaladl 0¥ @3 s genmod ) probit ) logistic Jlexivl (SasY
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data byss;
input workplac $ em_years S smoking $ status $ count ;
cards ;
dusty <10 yes yes 30
dusty <10 yes no 203
dusty <10 no vyes7
dusty <10 no no 119
dusty >=10 yes yes 57
dusty >=10 yes no 161
dusty >=10 no yes11
dusty >=10 no no 81
notdusty <10 yes yes 14
notdusty <10 yes no 1340
notdusty <10 no yes 12
notdusty <10 no no 1004
notdusty >=10 yes yes 24
notdusty >=10 yes no 1360
notdusty >=10 no yes 10
notdusty >=10 no no 986
proc catmod order=data;
weight count;
response marginals;
model status = workplac|em_years|smoking;
run;
proc catmod order=data;
weight count;
response marginals; <— 1 0 a&lb marginals 4alS ge pamini o) (Sa
model status = workplac|em_years workplac|smoking
em_years|smoking;
run;
proc catmod order=data;
weight count ;
response marginals;
model status = workplac|em_years workplac|smoking;
run;
proc catmod order=data;
weight count;
response marginals;
model status = workplac
em_years(workplace="dusty')
em_years(workplace='notdusty')



smoking(workplace="'dusty')
smoking(workplace='notdusty') ;
run;
proc catmod order=data;
weight count ;
response marginals;
model status = workplac
em_years(workplace='dusty')
smoking(workplace="'dusty') / pred;
run;

The SAS System
CATMOD PROCEDURE
Response: STATUS Response Levels (R)= 2
Weight Variable: COUNT Populations (S)= 8
Data Set: BYSS Total Frequency (N)= 5419
Frequency Missing: 0 Observations (Obs)= 16

POPULATION PROFILES
Sample
Sample WORKPLAC EM_YEARS SMOKING Size

TN InInIInIInggg
1 dusty <10 vyes 233

2 dusty <10 no 126
3 dusty >=10 vyes 218
4 dusty >=10 no 92
5 notdusty <10 vyes 1354
6 notdusty <10 no 1016
7 notdusty >=10 vyes 1384
8 notdusty >=10 no 996
RIBEY Y RERTS Lﬁ\@ﬂ\ﬁ\.@dpﬁ&\)ﬂﬂd\%:ﬁgﬂ\ @jﬂa)&:\d;é;ﬂ Jia
RESPONSE PROFILES
Response STATUS
igiiiiiigiijjii]
1 vyes
2 no
Response DESIGN MATRIX

Sample Function 1 2 3 4 5 6 7 8
i

1 012876 1 1 1 1 1 1 1 1
2 0056 1 1 1 1 -1 -1 -1 -1
3 026147 1 1 -1 -1 1 1 -1 -1
4 0.11957 1 1 -1 -1 -1 -1 1 1
5 0.01034 1 -1 1 -1 1 -1 1 -1
6 001281 1 -1 1 -1 -1 1 -1 1
7 001734 1 -1 -1 1 1 -1 -1 1
8 0.01004 1 -1 -1 1 -1 1 1 -1
The SAS System
ANALYSIS-OF-VARIANCE TABLE
Source DF Chi-Square Prob
INTERCEPT 1 127.33 0.0000
WORKPLAC 1 89.61 0.0000
EM_YEARS 1 13.74 0.0002
WORKPLAC*EM_YEARS 1 12.35 0.0004
SMOKING 1 16.44 0.0001

WORKPLAC*SMOKING 1 14.75 0.0001
EM_YEARS*SMOKING 1 2.02 0.1551
WORKPLA*EM_YEARS*SMOKING 1 1.21 0.2714

RESIDUAL 0




SIS e Jal e lalie Il sina LT (e Stad AN ae < puiall Jadi s il Jalas Jsaa

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard  Chi

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.0769 0.00681 127.33 0.0000
WORKPLAC 2 0.0645 0.00681 89.61 0.0000
EM_YEARS 3 -0.0252 0.00681 13.74 0.0002
WORKPLAC*EM_YEARS 4 -0.0239 0.00681 12.35 0.0004
SMOKING 5 0.0276 0.00681 16.44 0.0001

WORKPLAC*SMOKING 6 0.0262 0.00681 14.75 0.0001
EM_YEARS*SMOKING 7 -0.00968 0.00681 2.02 0.1551
WORKPLA*EM_YEARS*SMOKING 8 -0.00749 0.00681 1.21 0.2714

Jaladl Jyﬁa@\&amm#\géezyja)@\ﬂ\,d,a\,dwgis})ﬂ\ 6 yall il yall ol yya8s
Jal sl A dausilly JAY1 g0 0 il o 158 Y)

The SAS System
CATMOD PROCEDURE

Response: STATUS Response Levels (R)= 2
Weight Variable: COUNT Populations (S)= 8
Data Set: BYSS Total Frequency (N)= 5419
Frequency Missing: 0 Observations (Obs)= 16

POPULATION PROFILES
Sample
Sample WORKPLAC EM_YEARS SMOKING Size

JININIIInNIIInInInInIniggg
1 dusty <10 vyes 233

2 dusty <10 no 126
3 dusty >=10 vyes 218
4 dusty >=10 no 92
5 notdusty <10 vyes 1354
6 notdusty <10 no 1016
7 notdusty >=10 vyes 1384
8 notdusty >=10 no 996
RESPONSE PROFILES
Response STATUS
niinjingiiljii]
1 vyes
2 no
Response DESIGN MATRIX

Sample Functon 1 2 3 4 5 6 7

TNy
1 012876 1 1 1 1 1 1 1

2 00556 1 1 1 1 -1 -1 -1
3 0206147 1 1 -1 -1 1 1 -1
4 011957 1 1 -1 -1 -1 -1 1
5 001034 1 -1 1 -1 1 -1 1
6 001182 1 -1 1 -1 -1 1 -1
7 001734 1 -1 -1 1 1 -1 -1
8 001004 1 -1 -1 1 -1 1 1

The SAS System
ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 131.73 0.0000
WORKPLAC 1 92.90 0.0000
EM_YEARS 1 14.33 0.0002
WORKPLAC*EM_YEARS 1 12.92 0.0003
SMOKING 1 15.46 0.0001

WORKPLAC*SMOKING 1 13.70 0.0002




EM_YEARS*SMOKING 1 2.26 0.1324

RESIDUAL 1 1.21 0.2714
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.0777 0.00677 131.73 0.0000
WORKPLAC 2 0.0653 0.00677 92.90 0.0000
EM_YEARS 3 -0.0257 0.00680 14.33 0.0002
WORKPLAC*EM_YEARS 4 -0.0244 0.00680 12.92 0.0003
SMOKING 5 0.0248 0.00630 15.46 0.0001

WORKPLAC*SMOKING 6 0.0233 0.00629 13.70 0.0002
EM_YEARS*SMOKING 7 -0.00240 0.00160 2.26 0.1324

Al sia a2 o Ba paW) Jalall uhgﬁ;&‘}]\ Jalad) Cada ey ) sl

The SAS System

CATMOD PROCEDURE
Response: STATUS Response Levels (R)= 2
Weight Variable: COUNT Populations (S)= 8
Data Set: BYSS Total Frequency (N)= 5419
Frequency Missing: 0 Observations (Obs)= 16

POPULATION PROFILES
Sample
Sample WORKPLAC EM_YEARS SMOKING  Size
TN InInIInIniggg
1 dusty <10 vyes 233
dusty <10 no 126
dusty >=10 vyes 218
dusty >=10 no 92
notdusty <10  vyes 1354
notdusty <10 no 1016
notdusty >=10 vyes 1384
notdusty >=10 no 996

00 NOUL A~ WN

RESPONSE PROFILES
Response STATUS
igiisjiigiijjii]

1 vyes

2 no

Response DESIGN MATRIX
Sample Functon 1 2 3 4 5 6

TN nIainInninninnIimgg
1 012876 1 1 1 1 1 1

2 00556 1 1 1 1 -1 -1
3 0.26147 1 1 -1 -1 1 1
4 0.11957 1 1 -1 -1 -1 -1
5 001034 1 -1 1 -1 1 -1
6 0.01181 1 -1 1 -1 -1 1
7 001734 1 -1 -1 1 1 -1
8 0.01004 1 -1 -1 1 -1 1
The SAS System
ANALYSIS-OF-VARIANCE TABLE
Source DF Chi-Square Prob
INTERCEPT 1 131.56 0.0000
WORKPLAC 1 93.89 0.0000
EM_YEARS 1 14.47 0.0001
WORKPLAC*EM_YEARS 1 12.95 0.0003
SMOKING 1 14.82 0.0001

WORKPLAC*SMOKING 1 13.29 0.0003




RESIDUAL 2 3.47 0.1761

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.0776 0.00677 131.56 0.0000
WORKPLAC 2 0.0656 0.00677 93.89 0.0000
EM_YEARS 3 -0.0259 0.00680 14.47 0.0001
WORKPLAC*EM_YEARS 4 -0.0245 0.00680 12.95 0.0003
SMOKING 5 0.0242 0.00629 14.82 0.0001

WORKPLAC*SMOKING 6 0.0229 0.00629 13.29 0.0003
Y Jalall Cada ey <l ypaail)
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The SAS System
CATMOD PROCEDURE

Response: STATUS Response Levels (R)= 2
Weight Variable: COUNT Populations (S)= 8
Data Set: BYSS Total Frequency (N)= 5419
Frequency Missing: 0 Observations (Obs)= 16

POPULATION PROFILES
Sample
Sample WORKPLAC EM_YEARS SMOKING Size

TN IIIniggg
1 dusty <10 vyes 233

2 dusty <10 no 126
3 dusty >=10 vyes 218
4 dusty >=10 no 92
5 notdusty <10 yes 1354
6 notdusty <10 no 1016
7 notdusty >=10 vyes 1384
8 notdusty >=10 no 996
RESPONSE PROFILES
Response STATUS
ijiisiiigiijjii]
1 vyes
2 no
Response DESIGN MATRIX

Sample Functon 1 2 3 4 5 6
TSI I InInInIiiiisiiIg

1 012876 1 1 1 0 1 0
2 005556 1 1 1 0 -1 O
3 026147 1 1 -1 0 1 O
4 011957 1 1 -1 O -1 O
5 0.01034 1 -1 0 1 0 1
6 0.01181 1 -1 0 1 o -1
7 001734 1 -1 0 -1 0 1
8 001004 1 -1 0 -1 0 -1
The SAS System
ANALYSIS-OF-VARIANCE TABLE
Source DF Chi-Square Prob
INTERCEPT 1 131.56 0.0000
WORKPLAC 1 93.89 0.0000

EM_YEARS(WORKPLAC=dusty) 1  13.90 0.0002
EM_YEA(WORKPLA=notdusty) 1 0.75 0.3860
SMOKING(WORKPLAC=dusty) 1  14.27 0.0002




SMOKIN(WORKPLA=notdusty) 1 0.64 0.4225

RESIDUAL 2 3.47 0.1761
ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.0776 0.00677 131.56 0.0000
WORKPLAC 2 0.0656 0.00677 93.89 0.0000

EM_YEARS(WORKPLAC=dusty) 3 -0.0503 0.0135 13.90 0.0002
EM_YEA(WORKPLA=notdusty) 4 -0.00139 0.00161 0.75 0.3860
SMOKING(WORKPLAC=dusty) 5 0.0471 0.0125 14.27 0.0002
SMOKIN(WORKPLA=notdusty) 6 0.00129 0.00160 0.64 0.4225
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The SAS System

CATMOD PROCEDURE
Response: STATUS Response Levels (R)= 2
Weight Variable: COUNT Populations (S)= 8
Data Set: BYSS Total Frequency (N)= 5419
Frequency Missing: 0 Observations (Obs)= 16

POPULATION PROFILES
Sample
Sample WORKPLAC EM_YEARS SMOKING Size

TN IIIniggg
1 dusty <10 vyes 233

2 dusty <10 no 126
3 dusty >=10 vyes 218
4 dusty >=10 no 92
5 notdusty <10 vyes 1354
6 notdusty <10 no 1016
7 notdusty >=10 vyes 1384
8 notdusty >=10 no 996
RESPONSE PROFILES
Response STATUS
niinjingiiljii]
1 vyes
2 no
Response DESIGN MATRIX

Sample Function 1 2 3 4

JNIINIINIINIInnIniInnInniimgg
1 012876 1 1 1 1

2 005556 1 1 1 -1
3 026147 1 1 -1 1
4 0.11957 1 1 -1 -1
5 001034 1 -1 0 O
6 001181 1 -1 0 O
7 001734 1 -1 0 O
8 001004 1 -1 0 O
The SAS System

ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 131.50 0.0000
WORKPLAC 1 93.98 0.0000

EM_YEARS(WORKPLAC=dusty) 1  13.90 0.0002
SMOKING(WORKPLAC=dusty) 1  14.27 0.0002

RESIDUAL 4 4.68 0.3215




ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.0776 0.00677 131.50 0.0000
WORKPLAC 2 0.0656 0.00677 93.98 0.0000

EM_YEARS(WORKPLAC=dusty) 3 -0.0503 0.0135 13.90 0.0002
SMOKING(WORKPLAC=dusty) 4 0.0471 0.0125 14.27 0.0002

VIS 1 51l Alslae () 5ias Uit 55 i gl e Jal gall il Cada ey ) il

Y =0.0776b1 + 0.0656b2 — 0.0503b3 + 0.0471b4

The SAS System
PREDICTED VALUES FOR RESPONSE FUNCTIONS

Observed Predicted------
Function Standard Standard
Sample Number Function Error Function Error Residual

0.12875536 0.02194193 0.14005252 0.02005695 -0.0112972
0.05555556 0.02040641 0.04578424 0.01889963 0.00977131
0.26146789 0.02976224 0.24068285 0.02485574 0.02078504
0.11956522 0.0338265 0.14641457 0.02640193 -0.0268494

0.01033973 0.00274909 0.01200316 0.00157957 -0.0016634
0.01181102 0.00338935 0.01200316 0.00157957 -0.0001921
0.01734104 0.0035089 0.01200316 0.00157957 0.00533788

0.01004016 0.003159 0.01200316 0.00157957 -0.001963

&) S A5V aae I (am yall ol 53V aae A JiaE (function ) Dbl (e GG 5 ganll 8 ) yyail)
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ok LSy a1 i Jsaall 35 ) sShal) o gill Alilas (e Lgile J saasl) (Sad
et 4ad gl Ll (01287 aalisall dall I 5Y) diall
Y =0.0776 (1)+ 0.0656(1) - 0.0503(1) + 0.0471(1)= 0.140
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o And i) Lal 0,261 528 Lisell Zagil) 3N el

Y =0.0776(1) + 0.0656(1) — 0.0503 (- 1) + 0.0471(1)= 0.2406
¢ o And siall Ll 0,011 528 Likal) Aol Aol el

Y =0.0776 (1) + 0.0656(1) — 0.0503 (0) + 0.0471(0)=0.012

0N UV WNBR
PR R RRRRR

e X 5 M lad udlally Al 4 jla (S jlal i) Al paail Al p0 541(82) b
ia 0 dsY) el (categorical variables ) <l <y ol e 2336 L8 dul j0 JDa
<l el g hard 5 med s soft ) axd 3 (softness) Leue (3 Jantiall slall 481
G AS Ll Jeriosall Gadill Ja N il 5 (low ) high ) dasadl sle sl ya da
Sy Jaal sall asen ey 5 J 5 (pand st aladial gl s (Y ) and ) Lelantiad Ol

€1 5 el ol sall iy (5301 3 sl g0




Jlasins) e 200 Jal gl aa) i (48 (e ST il s i 5l g Al <l piall ) Ly
. catmod 4& ,k

2 ahadl 1 0 o= Y response 4<lS 22 marginals dwlS Jleain) (Say ; ddaala
JEA 1A Ja

data detergen;

input Softness $ Brand $ Previous $ Temp $ Count @ @;

datalines;
soft X yes high 19 soft X yes low 57
soft X no high 29 soft X no low 63
soft M yes high 29 soft M yes low 49
soft M no high 27 soft M no low 53
med X yes high 23 med X yes low 47
med X no high 33 med Xno low 66
med M yes high 47 med M yes low 55
med M no high 23 med M no low 50
hard X yes high 24 hard X yes low 37
hard X no high 42 hard X no low 68
hard M yes high 43 hard M yes low 52
hard M no high 30 hard M no low 42
proc catmod data=detergen;

response 1 0;

weight Count;
model Brand=Softness| Previous| Temp;

run;
model Brand=Softness Previous Temp/ noprofile pred;
run;
The SAS System
CATMOD PROCEDURE
Response: BRAND Response Levels (R)= 2
Weight Variable: COUNT Populations  (S)= 12
Data Set: DETERGEN Total Frequency (N)= 1008
Frequency Missing: 0 Observations (Obs)= 24

B 125 Aladudl (b siue Aia O Jsaad) e gy

POPULATION PROFILES
Sample

Sample SOFTNESS PREVIOUS TEMP  Size
NINIIIIINIIIIIIIIIIIIIII]]
1 hard no high 72
hard no low 110
hard yes high 67
hard vyes low 89
med no high 56
med no low 116
med yes high 70
med yes low 102
soft no high 56
10 soft no low 116
11 soft vyes high 48
12 soft yes low 106

O oONOOU A WN

+ hard M no high 30 ) Jia 72 Al aas o) ) Alsial) Jal gall by gina i 5 J gaal) (e ey
.Slial) 43821 1384 5 (hard M no low 42 + hard X no low ) Ji110 4uall aas 5 (Hard X no high 42

RESPONSE PROFILES
Response BRAND




iigiiiiii

1 M
2 X
The SAS System

RESPONSE FREQUENCIES

Response Number
Sample 1 2

ipisipigiaisjigisiij

1 30 42
2 42 68
3 43 24
4 52 37
5 23 33
6 50 66
7 47 23
8 55 47
9 27 29
10 53 63
11 29 19
12 49 57

RESPONSE PROBABILITIES
Response Number

Sample 1 2
ijiinniiiiiniinii

1 0.41667 0.58333
0.38182 0.61818
0.64179 0.35821
0.58427 0.41573
0.41071 0.58929
0.43103 0.56897
0.67143 0.32857
0.53922 0.46078
0.48214 0.51786
10 0.4569 0.5431
11 0.60417 0.39583
12 0.46226 0.53774

+30) /30 dend il & (A gY Aall 41,667 Aadll o) JaaDli 5 VLY 5 <l ) Sl g i) Jgas
Al il A8 1380 5 (42 +30 )42 Aand U A 0,58333 Alill dagdll 5 (42
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The SAS System
Response DESIGN MATRIX
Sample Function 1 2 3 4 5 6 7 8 9 10 11 12

TNy Il
1 041667 1 1 0 1 1 0 1 1 0 1 1 O

2 038182 1 1 0 1 1 0 -1 -1 0-1-1 0
3 064179 1 1 0 -1 -1 0 1 1 O -1 -1 O
4 05827 1 1 0 -1-10-1-1 0110
5 0410717 1 0 1 1 0 1 1 0 1 1 0 1
6 043103 1 0 1 1 0 1 -1 0 -1 -1 0 -1
7 067143 1 0 1 -1 0 -1 1 0 1 -1 0 -1
8 053%22 1 0 1-10-1-10-11 01
9 04814 1 -1 -1 1-1-11-1-1 1 -1 -1
10 045690 1 -1 -1 1 -1 -1 -1 1 1 -1 1 1

11 060417 1 -1 -1 -1 1 1 1 -1 -1 -1 1 1
12 046226 1 -1 -1 -1 1 1 -1 1 1 1 -1 -1

ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 983.13 0.0000
SOFTNESS 2 0.09 0.9575
PREVIOUS 1 22.68 0.0000
SOFTNESS*PREVIOUS 2 3.85 0.1457
TEMP 1 3.67 0.0555
SOFTNESS*TEMP 2 0.23 0.8914

PREVIOUS*TEMP 1 2.26 0.1324




SOFTNESS*PREVIOUS*TEMP 2 0.76 0.6850

RESIDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.5069 0.0162 983.13 0.0000
SOFTNESS 2 -0.00073 0.0225 0.00 0.9740
3 0.00623 0.0226 0.08 0.7830
PREVIOUS 4 -0.0770 0.0162 22.68 0.0000

SOFTNESS*PREVIOUS 5 -0.0299 0.0225 1.77 0.1831
6 -0.0152 0.0226 0.45 0.5007
TEMP 7 0.0310 0.0162 3.67 0.0555
SOFTNESS*TEMP 8 -0.00786 0.0225 0.12 0.7265
9 -0.00298 0.0226 0.02 0.8953
PREVIOUS*TEMP 10 -0.0243 0.0162 2.26 0.1324
SOFTNESS*PREVIOUS*TEMP 11 0.0187 0.0225 0.69 0.4064
12 -0.0138 0.0226 0.37 0.5415

U LS E 5 Jalatll (e Waalaginsl aia 13gd MR paen 4 5ine ade die gualy g il JilaS Jgas
.4l Aalad) aasd noprofile yeY) Jlasivd Laadlis el ) dadad

The SAS System
CATMOD PROCEDURE

Response: BRAND Response Levels (R)= 2

Weight Variable: COUNT Populations (S)= 12

Data Set: DETERGEN Total Frequency (N)= 1008

Frequency Missing: 0 Observations (Obs)= 24
Response DESIGN MATRIX

Sample Function 1 2 3 4 5

TN nnInninnnnng
1 041667 1 1 0 1 1

2 038182 1 1 0 1 -1
3 064179 1 1 0 -1 1
4 058427 1 1 o0 -1 -1
5 0410717 1 0 1 1 1
6 043103 1 0 1 1 -1
7 067143 1 0 1 -1 1
8 053922 1 0 1 -1 -1
9 048214 1 -1 -1 1 1
10 045% 1 -1 -1 1 -1
11 060417 1 -1 -1 -1 1
12 046226 1 -1 -1 -1 -1

) Lol sl i

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES
Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.5080 0.0160 1004.93 0.0000
SOFTNESS 2 -0.00256 0.0218 0.01 0.9066
3 0.0104 0.0218 0.23 0.6342
PREVIOUS 4 -0.0711 0.0155 20.96 0.0000
TEMP 5 0.0319 0.0161 3.95 0.0468
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The SAS System
PREDICTED VALUES FOR RESPONSE FUNCTIONS

Observed Predicted------
Function Standard Standard
Sample Number Function Error Function Error Residual

0.41666667 0.05810139 0.4662642 0.03600714 -0.0495975
0.38181818 0.0463223 0.402375 0.03265923 -0.0205568
0.64179104 0.05857707 0.60844093 0.03608142 0.03335012
0.58426966 0.05224173 0.54455172 0.03440696 0.03971794
0.41071429 0.06574138 0.47918012 0.03708853 -0.0684658
0.43103448 0.04598011 0.41529092 0.03282036 0.01574357
0.67142857 0.05613914 0.62135685 0.03592718 0.05007172
0.53921569 0.04935487 0.55746764 0.03323007 -0.018252
0.48214286 0.06677269 0.4610334 0.03856058 0.02110946
100 1 0.45689655 0.04625101 0.39714419 0.03265629 0.05975236
11 1 0.60416667 0.07058525 0.60321012 0.03818853 0.00095655
12 1 0.46226415 0.04842579 0.53932091 0.03390778 -0.0770568
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Y = 0.5080-0.00256(hard)+0.0104(med)-0.0711(no)+0.0319(high)
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Y =0.5080*1 - 0.00256*1 + 0.0104*0 + 0.0711*1 + 0.0319*1= 0.4662.
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data Vision;

input r c count @ @;

cards;
111520122661312414662123422151223432247831117
3236233177234205413642824317944492
proc catmod data = Vision;

weight count;

response marginals;

model R * C = _response_ / oneway;

repeated vis 2 / _response_= vis;

run;
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The SAS System

CATMOD PROCEDURE
Response: R*C Response Levels (R)= 16
Weight Variable: COUNT Populations (S)= 1
Data Set: VISION Total Frequency (N)= 7477
Frequency Missing: 0 Observations (Obs)= 16

ONE-WAY FREQUENCIES

Variable Value Frequency

R 1 1976
2 2256
3 2456
4 789

C 1 1907
2 2222
3 2507
4 841

Sample
Sample Size

iifisjiisiijij
1 7477

The SAS System
RESPONSE PROFILES

Response R C

ijigisjijisii]
11
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Function Response DESIGN MATRIX
Sample Number Functon 1 2 3 4 5 6

TNy nnInnIInIiInnIimgg
1 1 0206428 1 0 0 1 0 O

2 030173 0o 1 0 0 1 O
3 032847 0 0 1 0 0 1
4 025505 1 O O -1 O O
5 02718 0 1 0 0 -1 O
6 033529 0 0 1 0 0 -1




ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 3 78744.17 0.0000
VIS 3 11.98 0.0075
RESIDUAL 0

The SAS System

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob

INTERCEPT 1 0.2597 0.00468 3073.03 0.0000

2 0.2995 0.00464 4160.17 0.0000
3 0.3319 0.00483 4725.25 0.0000
VIS 4 0.00461 0.00194 5.65 0.0174

5 0.00227 0.00255 0.80 0.3726

6 -0.00341 0.00252 1.83 0.1757

)l el puatally (alal) sladl jlasile JLaY Lillae 5 53 (5% SLARY) 138
g1 oa) oSy 1A ¥ HLaa B als el (o Ll 8y Hha o 65 Lale (038 (e JS) )
o yal (s (3 el IS 13 Ll &y i ¢ 555 Lagai Y 4t Y Bhakar sl
A lEie Legadlis (oS3 31 Shig) jlapiSle liial
SIS (lad A1 et A s e 15045 Ly s 86 et il 3o 3 (84 ) e

¢ JlariSle SLiidl Jlaatiny 30l aay g Jd de sanall g 5l

GM\ Az
SN g sandll ot < zadl Jaé
74 14 60 S
12 6 6 o
86 20 86 S g sandll

data Abnormal;

input r c count @ @;

cards;
11601214216226
proc freq data = Abnormal;
weight count;

tables r*c/agree;

run;

proc catmod data = Abnormal;

weight count;

response marginals;

model R * C = _response_ / oneway;
repeated abnor 2/ _response_= abnor;




run;

The SAS System
TABLEOFRBY C

R C

Frequency,
Percent ,
Row Pct ,
Col Pct , 1, 2, Total
ijiiiiiimiiiigiiminiijii
1, 60, 14, 74
, 69.77, 16.28, 86.05
, 81.08, 18.92,
, 90.91, 70.00,
isiisiiimiiiiimisiiinii
2, 6, 6, 12
, 6.98, 6.98, 13.95
, 50.00, 50.00,

, 9.09, 30.00,
iR
Total 66 20 86

76.74 23.26 100.00

STATISTICS FOR TABLE OF RBY C

McNemar's Test

Statistic = 3.200 DF=1 Prob =0.074

Simple Kappa Coefficient

95% Confidence Bounds
Kappa=0.243 ASE=0.121 0.006 0.480

Sample Size = 86

The SAS System
CATMOD PROCEDURE

Response: R*C Response Levels (R)=

4

Weight Variable: COUNT
Data Set: ABNORMAL
Frequency Missing: 0

Populations (S)=
Total Frequency (N)=
Observations (Obs)=

ONE-WAY FREQUENCIES

Variable Value Frequency

R 1 74
2 12
C 1 66
2 20
Sample
Sample Size
iinjingiiljii]
1 86

RESPONSE PROFILES

Response R C
binjjiipjinii
111
2 12

1
86
4
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4 22

The SAS System

DESIGN
Function Response  MATRIX
Sample Number Function 1 2
TN IInInnIInIInmg]
1 1 0.86047 1 1
2 076744 1 -1

ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 610.72 0.0000
ABNOR 1 3.32 0.0683

RESIDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 0.8140 0.0329 610.72 0.0000
ABNOR 2 0.0465 0.0255 3.32 0.0683
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data Symptom;
input r c count @@;

cards;
11141261342192217
2323163212338

’

proc catmod data=Symptom;
weight count;

response marginals;

model R * C=_response_ / oneway;




repeated symp 2 / _response_= symp;

run;

The SAS System

CATMOD PROCEDURE

Response: R*C

Weight Variable: COUNT
Data Set: SYMPTOM
Frequency Missing: O

Response Levels (R)= 9
Populations (S)= 1
Total Frequency (N)= 78
Observations (Obs)= 9

ONE-WAY FREQUENCIES

Variable Value Frequency

R 1 24
2 28
3 26
C 1 29
2 35
3 14
Sample
Sample Size
siisiigiijjii]
1 78

RESPONSE PROFILES

Response R C

ijigisjifisiij
111
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The SAS System
Function Response DESIGN MATRIX
Sample Number Function 1 2 3 4
iR AR R RN AjIb))

1 1 030769 1 0 1 O
2 035897 0 1 0 1
3 037179 1 0 -1 O
4 044872 0 1 0 -1

ANALYSIS-OF-VARIANCE TABLE

Prob

Source DF Chi-Square
INTERCEPT 2 379.45 0.0000
SYMP 2 6.50 0.0388
RESIDUAL 0

ANALYSIS OF WEIGHTED-LEAST-SQUARES ESTIMATES

Effect

Standard Chi-

Parameter Estimate Error

Square Prob

INTERCEPT

1 0.3397 0.0430 62.44 0.0000




2 0.4038 0.0435 86.07 0.0000
SYMP 3 -0.0321 0.0318 1.01 0.3142
4 -0.0449 0.0341 1.73 0.1888
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data maoi;

input medage improve total;
cards;

303 27

343 21

386 32

426 19

46 11 26

501225

5410 20

58 12 23

621217

proc logistic;

model improve/total=medage;
run;

proc genmod;
model improve/total=medage /D=B type3;
run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.MAOI
Response Variable (Events): IMPROVE
Response Variable (Trials): TOTAL
Number of Observations: 9
Link Function: Logit

Response Profile

Ordered Binary
Value Outcome Count

1 EVENT 75
2 NOEVENT 135

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AlC 275.738  246.693

sC 279.085  253.388

-210G L 273.738 242693  31.044 with 1 DF (p=0.0001)
Score . . 29.708 with 1 DF (p=0.0001)




Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized Odds

Variable DF Estimate Error Chi-Square Chi-Square

INTERCPT1 -4.5303 0.7955 32.4342 0.0001
MEDAGE 1 0.0854 0.0165 26.6993 0.0001

Estimate  Ratio

0.476713 1.089

Association of Predicted Probabilities and Observed Responses

Concordant = 67.7% Somers' D = 0.450

Discordant = 22.7% Gamma =0.498
Tied = 9.6% Tau-a =0.208
(10125 pairs) c =0.725
The SAS System
The GENMOD Procedure

Model Information

Description Value

Data Set WORK.MAOI
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable IMPROVE
Dependent Variable TOTAL
Observations Used 9
Number Of Events 75
Number Of Trials 210

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 7 1.8404 0.2629
Scaled Deviance 7 1.8404 0.2629

Pearson Chi-Square 7 1.8606 0.2658

Scaled Pearson X2 7 1.8606 0.2658
Log Likelihood . -121.3467

Analysis Of Parameter Estimates

Parameter DF Estimate Std Err ChiSquare

Pr>Chi

INTERCEPT 1 -4.5303 0.7955 32.4339 0.0001
MEDAGE 1 0.0854 0.0165 26.6991 0.0001

SCALE 0 1.0000 0.0000
NOTE: The scale parameter was held fixed.
LR Statistics For Type 3 Analysis
Source  DF ChiSquare Pr>Chi

MEDAGE 1 31.0443 0.0001

29 Jlaiay olall) A 3l ) A gamBas) g Al yeall 3305 ) A L gina yanll S8l o) Jaadl

proc probit;

S Jlanidls il adi e J gean (S

model improve/total=medage / d=logistic; run;
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data news;
input sex S age subs;
datalines;
Female 35 O
Male 44 0
Male 45 1
Female 47 1
Female 51 0
Female 47 O
Male 54 1
Male 47 1
Female 35 0
Female 34 0
Female 48 0
Female 56 1
Male 46 1
Female 59 1
Female 46 1
Male 59 1
Male 38 1
Female 39 0
Male 49 1
Male 42 1
Male 50 1
Female 45 0
Female 47 0
Female 30 1
Female 39 O
Female 51 0
Female 45 0
Female 43 1
Male 39 1
Male 31 0
Female 39 0
Male 34 0
Female 52 1
Female 46 0
Male 58 1
Female 50 1
Female 32 0
Female 52 1
Female 35 0
Female 51 O

’

proc format;
value subscrib 1 = "accept' 0 = 'reject’;

run;

proc probit;
class subs sex;
model subs=sex age / d=logistic itprint;
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format subs subscrib.;

run;

proc genmod;

class sex;

model subs=sex age / dist=binomial link=logit;run;

Ul Jalas 4 Jogistic 48 b Jleaiul (S @lldy g AU juaia J il jued (S

data news;

input sex age subs;
datalines;

R PR PR P RPORRPROROORRRRRRRPROOOROORRPRORREPRRLRRLROORREREROOLR

’

proc probit;
class subs;
model subs=sex age / d=logistic itprint;

run;

35
44
45
47
51
47
54
47
35
34
48
56
46
59
46
59
38
39
49
42
50
45
47
30
39
51
45
43
39
31
39
34
52
46
58
50
32
52
35
51

0
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proc logistic descending;

model subs= sex age;

run;

proc genmod;

model subs=sex age / dist=binomial link=logit;
run;

Probit Procedure
Class Level Information

Class Levels Values
SUBS 2 accept reject
Number of observations used = 40

Logistic Regression of Subscription Status
Probit Procedure

Iter Ridge LoglLikelihood INTERCPT SEX AGE
0 0 -27.7258872224 0 0 0

0-20.14265929083 -3.634567629 -1.648455751 0.1051634384

0-19.52245047938 -5.254865196 -2.234724956 0.1506493473

0 -19.4904387863 -5.728485385 -2.409827238 0.1639621828

0-19.49030280973 -5.76187293 -2.422349862 0.1649007124

0-19.49030280687 -5.7620267 -2.422407743 0.1649050312
Logistic Regression of Subscription Status

u b wWwN P

Probit Procedure

Data Set =WORK.NEWS
Dependent Variable=SUBS

Weighted Frequency Counts for the Ordered Response Categories
Level Count
accept 20
reject 20
Log Likelihood for LOGISTIC -19.49030281
Last Evaluation of the Gradient
INTERCPT SEX AGE
-5.95501E-12  8.768323E-10  -1.636698E-8
Last Evaluation of the Hessian
INTERCPT SEX AGE
INTERCPT 6.459740 4.604222 292.040518
SEX 4.604222 4.604222 216.208295
AGE 292.040518 216.208295 13487
Logistic Regression of Subscription Status
Probit Procedure
Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value
INTERCPT 1 5.7620267 2.76345 4.347576 0.0371 Intercept
SEX 1 2.4224077 0.955899 6.422 0.0113

AGE 1-0.16490503 0.065188 6.399204 0.0114
Logistic Regression of Subscription Status

o ALY o Gl1h (S il udi e J el Bl gl i JLEY) (uSe Lol A yLall o3¢y <l skl

The LOGISTIC Procedure
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Data Set: WORK.NEWS
Response Variable: SUBS
Response Levels: 2
Number of Observations: 40
Link Function: Logit

Response Profile

Ordered
Value SUBS Count

1 1 20
2 0 20

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion  Only  Covariates Chi-Square for Covariates

AIC 57.452 44,981

SC 59.141 50.047

-2LOG L 55.452 38.981 16.471 with 2 DF (p=0.0003)
Score . . 13.640 with 2 DF (p=0.0011)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standard Odds
Variable DF Estimate  Error Chi-Square Chi-Square Estimate  Ratio

INTERCPT 1 -5.7620 2.7634 4.3477 0.0371 .
SEX 1 -2.4224 0.9559 6.4222 0.0113 -0.645129  0.089
AGE 1 0.1649 0.0652 6.3994 0.0114 0.713137 1.179

Association of Predicted Probabilities and Observed Responses

Concordant = 85.3% Somers' D =0.713
Discordant = 14.0% Gamma =0.718
Tied = 0.8% Tau-a =0.365

(400 pairs) c =0.856

Logistic Regression of Subscription Status

The GENMOD Procedure
Model Information

Description Value

Data Set WORK.NEWS
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable SUBS
Observations Used 40
Number Of Events 20
Number Of Trials 40

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF
Deviance 37 38.9806 1.0535
Scaled Deviance 37  38.9806 1.0535
Pearson Chi-Square 37  50.9054 1.3758
Scaled Pearson X2 37  50.9054 1.3758
Log Likelihood . -19.4903

Analysis Of Parameter Estimates

Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 -5.7620 2.7635 4.3476 0.0371




SEX 1 -2.4224 0.9559 6.4220 0.0113
AGE 1 0.1649 0.0652 6.3992 0.0114
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

Cb s sall dagal) Jiad Lad Jla )l 45 jlae @l i) 84 ) J8I LY o) ) el Guiall Al dagl) of
el aa ala Y3 dse )

44,k (e descending AalS ad i 5 SUDS ad sSad Ladie Aglita il e J goasll (Say
@l Jlag¥) s bl ¢ 5<5 genmod 48k I order=data s_lasdl ik s logistic

;‘;_Wts

data news;

input sex age subs f;

datalines;
35 0
44
45
47
51
47
54
47
35
34
48
56
46
59
46
59
38
39
49
42
50
45
47
30
39
51
45
43
39
31
39
34
52
46
58
50
32
52
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1 35 01

1 51 01

proc probit ;

class f;

model f=sex age / d=logistic itprint;
run;

proc logistic ;

model f= sex age;

run;

proc genmod rder=data;

model f=sex age / dist=binomial link=logit;run;

SV ey (A 5¥) cllall Logistic 3 sk & subs & jiadl Zllaay) s oSy

proc logistic descending;
model subs= sex age;
output out=prob predicted=phat I=lower u=upper xbeta=logit;
run;
proc print data=prob;
run;

(Y)Y Jesii probit 48 )l A

output out=prob p=phat;
run;

proc print data=prob ;
run;

5aSI5 an o 3 Alai¥) ol Lede st e 5 asas e Tilaie] zladll ci¥la
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data drug;
input drug$ x rn;
cards;

1 110
23 2 12
671 9
2 313
3 415
.45 5 16
.78 5 13
.04 0 10
150 11
.56 1 12
7 212
.34 510
659
.7 810
2 12 20
.34 15 20
.5613 15
.8 17 20
proc genmod data=drug;
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class drug;
model r/n=x drug / dist=binomial link=logit;
run;

proc probit data=drug;
class drug;
model r/n=x drug / d=logistic;

run;
1Y) ¥ Jlexinly Y fogistic A& sh Jleaiu) (Sa¥ Lag

if drug='A' then d1=1; else d1=0;
if drug='B' then d2=1; else d2=0;
if drug="'C' then d3=1; else d3=0;
if drug='D' then d4=1; else d4=0;
if drug='E' then d5=1; else d5=0;
:285l) Sl () S Lasd

proc logistic data=drug;
model r/n=x d1 d2 d3 d4 d5;
run;

proc logistic data=drug;
model r/n=x d1 d2 d3 d4 d5;
output out=prob predicted=phat I=lower u=upper xbeta=logit;
run;
proc print data=prob;
run;

:probit 4& kh Jlexinly Sl i

proc probit data=drug;
class drug;
model r/n=x drug / d=logistic;
output out=prob p=phat;
run;
proc print data=prob;
run;

The SAS System
Probit Procedure
Class Level Information

Class Levels Values
DRUG 5 ABCDE
Number of observations used = 18

The SAS System
Probit Procedure

Data Set =WORK.DRUG

Dependent Variable=R

Dependent Variable=N

Number of Observations= 18

Number of Events = 99 Number of Trials= 237

Log Likelihood for LOGISTIC -114.773151

The SAS system
Probit Procedure




DRUG 4

55.16059 0.0001

1-2.8955403 0.609224 22.58942 0.0001 A
1-2.0161704 0.405161 24.76279 0.0001 B
1-3.7952136 0.66546 32.52584 0.0001 C
1-0.8548389 0.483816 3.121816 0.0773 D

0 0 0

The SAS System

OBS DRUG X R
1 A 010 1 10
2 A 023 2 12
3 A 067 1 9
4 B 020 3 13
5 B 030 4 15
6 B 045 5 16
7 B 078 5 13
8 C 004 0 10
9 C 015 0 11
10 C 056 1 12
1 ¢ 070 2 12
12 D 034 5 10
13 D 060 5 9
14 D 070 8 10
15 E 020 12 20
16 E 034 15 20
17 E 056 13 15
18 E 0.80 17 20

E

N  PHAT

0.08178
0.10330
0.21584
0.20734
0.24175
0.30023
0.45190
0.03117
0.03845
0.08260
0.10618
0.52433
0.64841
0.69210
0.66265
0.72156
0.80023
0.86562

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 10.27924116 0.419563 0.442961 0.5057 Intercept
X 1 1.9793946 0.766021 6.677029 0.0098

P=0.2794 + 1.9793x — 2.8955D1
P=0.2794 + 1.9793x — 2.0161D2
P=0.2794 + 1.9793x — 3.7952D3
P=0.2794 + 1.9793x — 0.8548 D4

P=0.2794 + 1.9793x - 0 D5
(Y Ol Jlasind 5 5 lEadly dalall dalaal) Gaudai B ) )
P=1/[1+ exp(-a—bx)]
—0.2794 - 1.9793 x 0.80 = — 1.86284

Exp —1.86284= 0.1557

data dose;
input a;
b=exp(a);
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cards;

-1.8626

proc print;
run;

o= 1/(1 + 0.1557) = 0.865
b o sl S A8 Hlall iy g JU Ll Jalatil) (e Lgale: Jhaniall Aaiil) Gl A
e JS dalal) Aot slaie b 2800 <l Jiall dad
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DATAR;
INPUT FTS;
CARDS;

7
7
14
14
14
14
27
27
27
27
27
27
51
51
51
51
5 51 1

proc logistic data=R;
model s=t;

run;
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proc catmod data=r;
direct t;
response logits;
model s=t;
run;
proc probit;
classs;
model s=t / d=logistic;
run;

proc genmod order=data;
model s=t / dist=binomial link=logit;
run;

The SAS System
The LOGISTIC Procedure



Data Set: WORK.R
Response Variable: S
Response Levels: 2

Number of Observations: 17
Link Function: Logit

Response Profile

Ordered
Value S Count

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 25.508 26.491

SC 26.341 28.157

-2LOG L 23.508 22.491 1.018 with 1 DF (p=0.3131)
Score . \ 1.003 with 1 DF (p=0.3165)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standard Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -1.0241 1.0486 0.9538 0.3288 .
T 1 0.0315 0.0320 0.9685 0.3250 0.285059  1.032

Association of Predicted Probabilities and Observed Responses
Concordant = 51.4% Somers' D =0.292

Discordant = 22.2% Gamma =0.396
Tied =26.4% Tau-a =0.154

(72 pairs) c =0.646
The SAS System
CATMOD PROCEDURE
Response: S Response Levels (R)= 2
Weight Variable: None Populations (S)= 4
Data Set: R Total Frequency (N)= 17
Frequency Missing: 0 Observations (Obs)= 17

POPULATION PROFILES
Sample
Sample T  Size
iiiijiiigisiiijjij]
17

2
2 14 4
3 27 6
4 51 5

RESPONSE PROFILES
Response S

ijiniiiiji
10

2 1
MAXIMUM-LIKELIHOOD ANALYSIS

Sub -2 Log Convergence Parameter Estimates
Iteration Iteration Likelihood Criterion 1 2
g

0 0 23.567004  1.0000 0 0
1 0 22.491647 0.0456 -0.9903 0.0305




2 0 22.49053 0.0000496 -1.0240 0.0315
3 0 22.49053 4.989E-10 -1.0241 0.0315

The SAS System
MAXIMUM-LIKELIHOOD ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 0.95 0.3288
T 1 0.97 0.3250

LIKELIHOOD RATIO 2 1.90 0.3872

ANALYSIS OF MAXIMUM-LIKELIHOOD ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob
INTERCEPT 1 -1.0241 1.0486 0.95 0.3288
T 2 0.0315 0.0320 0.97 0.3250

Probit Procedure
Class Level Information

Class Levels Values
S 2 01
Number of observations used = 17

The SAS System
Probit Procedure

Data Set =WORK.R
Dependent Variable=S

Weighted Frequency Counts for the Ordered Response Categories
Level Count
0 8
1 9
Log Likelihood for LOGISTIC -11.24526519
The SAS System
Probit Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 -1.024119 1.048645 0.953771 0.3288 Intercept
T 10.03150293 0.032011 0.968513 0.3251

Probit Model in Terms of Tolerance Distribution

MU SIGMA
32.50869 31.74308

Estimated Covariance Matrix for Tolerance Parameters
MU SIGMA
MU 267.193714 122.216215
SIGMA 122.216215  1040.381256
The SAS System

The GENMOD Procedure
Model Information

Description Value

Data Set WORK.R




Distribution BINOMIAL

Link Function LOGIT
Dependent Variable S
Observations Used 17
Number Of Events 9
Number Of Trials 17

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 15 22.4905 1.4994

Scaled Deviance 15  22.4905 1.4994
Pearson Chi-Square 15 16.9420 1.1295
Scaled Pearson X2 15 16.9420 1.1295

Log Likelihood . -11.2453

Analysis Of Parameter Estimates

Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 -1.0241 1.0486 0.9538 0.3288
T 1 0.0315 0.0320 0.9685 0.3251

SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

Jalad Saall e gld - Judl) g A laall VLS dae 1SS Gulad (Je B 138 il L )

DATAR;

INPUTft s;
CARDS;

2 7 1
2 14 0
2 14 1
3 27 0
3 27 1
3 51 O
2 51 1
proc logistic;
freq f;

model s=t;
run;

proc genmod order=data;

weight f;

model s=t / dist=binomial link=logit;
run;

proc catmod;
weight f;
direct t;
response logits;
model s=t;

run;

proc probit;
weight f;
classs;
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model s=t / d=logistic;
run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.R
Response Variable: S
Response Levels: 2
Number of Observations: 7
Frequency Variable: F

Link Function: Logit

Response Profile

Ordered
Value S Count

1 0 8
2 1 9
Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 25.508 26.491

SC 26.341 28.157

-2LOG L 23.508 22.491 1.018 with 1 DF (p=0.3131)
Score . . 1.003 with 1 DF (p=0.3165)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standard Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -1.0241 1.0486 0.9538 0.3288 .
T 1 0.0315 0.0320 0.9685 0.3250  0.285059 1.032

Association of Predicted Probabilities and Observed Responses
Concordant =51.4% Somers' D'=0.292
Discordant = 22.2% Gamma =0.396
Tied =26.4% Tau-a =0.154
(72 pairs) c =0.646

The SAS System

The GENMOD Procedure
Model Information

Description Value
Data Set WORK.R
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable S
Scale Weight Variable F
Observations Used 7
Number Of Events 4
Number Of Trials 7

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 5 22.4905 4.4981
Scaled Deviance 5 22.4905 4.4981
Pearson Chi-Square 5 16.9420 3.3884
Scaled Pearson X2 5  16.9420 3.3884




Log Likelihood . -11.2453

Analysis Of Parameter Estimates
Parameter DF Estimate Std Err ChiSquare Pr>Chi
INTERCEPT 1 -1.0241 1.0486 0.9538 0.3288
T 1 0.0315 0.0320 0.9685 0.3251
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

The SAS System
CATMOD PROCEDURE

Response: S Response Levels (R)= 2
Weight Variable: F Populations (S)= 4
Data Set: R Total Frequency (N)= 17
Frequency Missing: 0 Observations (Obs)= 7

POPULATION PROFILES
Sample

Sample T  Size
i

17 2

2 14 4

3 27 6

4 51 5
RESPONSE PROFILES

Response S
ijiijiijii]
10
2 1

MAXIMUM-LIKELIHOOD ANALYSIS

Sub -2Log Convergence Parameter Estimates
Iteration Iteration Likelihood = Criterion 1 2
i)

0 0 23.567004  1.0000 0 0

1 0  22.491647 0.0456 -0.9903  0.0305
2 0 22.49053 0.0000496 -1.0240 0.0315
3 0 22.49053 4.989E-10 -1.0241 0.0315

The SAS System
MAXIMUM-LIKELIHOOD ANALYSIS-OF-VARIANCE TABLE

Source DF Chi-Square Prob
INTERCEPT 1 0.95 0.3288
T 1 0.97 0.3250

LIKELIHOOD RATIO 2 1.90 0.3872

ANALYSIS OF MAXIMUM-LIKELIHOOD ESTIMATES

Standard Chi-

Effect Parameter Estimate Error Square Prob

INTERCEPT 1 -1.0241 1.0486 0.95 0.3288

T 2 0.0315 0.0320 0.97 0.3250
The SAS System

Probit Procedure
Class Level Information




Class Levels Values
S 2 01
Number of observations used = 7

The SAS System
Probit Procedure

Data Set =WORK.R
Dependent Variable=S
Weight Variable =F
Weighted Frequency Counts for the Ordered Response Categories
Level Count
0 8
1 9
Log Likelihood for LOGISTIC -11.24526519

The SAS System
Probit Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 -1.024119 1.048645 0.953771 0.3288 Intercept
T 10.03150293 0.032011 0.968513 0.3251

Probit Model in Terms of Tolerance Distribution

MU SIGMA
32.50869 31.74308

Estimated Covariance Matrix for Tolerance Parameters
MU SIGMA

MU 267.193714 122.216215
SIGMA 122.216215  1040.381256

Al o) jal g dass Jadll s aae el e clilall cusi i A Ay ey oSy
data a;
input TR N;
CARDS;
702
142 4
273 6
5135
proc logistic data=A;
model r/n=t;
run;

proc probit;
model r/n=t / d=logistic;
run;

proc genmod;
model r/n=t / dist=binomial link=logit;
run;

The SAS System
The LOGISTIC Procedure




Data Set: WORK.A
Response Variable (Events): R
Response Variable (Trials): N
Number of Observations: 4
Link Function: Logit

Response Profile

Ordered Binary
Value Outcome Count

1 EVENT 8
2 NO EVENT 9

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion  Only = Covariates Chi-Square for Covariates

AIC 25.508 26.491

SC 26.341 28.157

-2 LOG L 23.508 22.491 1.018 with 1 DF (p=0.3131)
Score . . 1.003 with 1 DF (p=0.3165)

Analysis of Maximum Likelihood Estimates

Parameter Standard  Wald Pr> Standard Odds
Variable DF Estimate  Error Chi-Square Chi-Square Estimate  Ratio

INTERCPT 1 -1.0241 1.0486 0.9538 0.3288 .
T 1 0.0315 0.0320 0.9685 0.3250 0.285059  1.032

Association of Predicted Probabilities and Observed Responses

Concordant =51.4% Somers' D =0.292
Discordant = 22.2% Gamma =0.396
Tied =26.4% Tau-a =0.154
(72 pairs) c =0.646

The SAS System

Probit Procedure

Data Set =WORK.A
Dependent Variable=R
Dependent Variable=N
Number of Observations= 4
Number of Events = 8 Numberof Trials= 17
Log Likelihood for LOGISTIC -11.24526519
The SAS System
Probit Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 -1.024119 1.048645 0.953771 0.3288 Intercept
T 10.03150293 0.032011 0.968513 0.3251

Probit Model in Terms of Tolerance Distribution

MU SIGMA
32.50869 31.74308

Estimated Covariance Matrix for Tolerance Parameters
MU SIGMA

MU 267.193714 122.216215
SIGMA 122.216215  1040.381256

The SAS System
The GENMOD Procedure




Model Information

Description Value
Data Set WORK.A
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable R
Dependent Variable N
Observations Used 4
Number Of Events 8
Number Of Trials 17

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 2 1.8975 0.9487
Scaled Deviance 2 1.8975 0.9487
Pearson Chi-Square 2 1.3282 0.6641
Scaled Pearson X2 2 1.3282 0.6641
Log Likelihood . -11.2453

Analysis Of Parameter Estimates

Parameter DF Estimate Std Err ChiSquare Pr>Chi
INTERCEPT 1 -1.0241 1.0486 0.9538 0.3288
T 1 0.0315 0.0320 0.9685 0.3251
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.
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DATA DIARY;

INPUT PAT TRT AGE SUCCATTPT @ @;

IF ATTPT = 0 THEN DELETE;

DATALINES;

104136 3044515 506204 604412
807038 1103548 1307216 15034 515
18061 17 2203555 2405268 25066 17
27035 410 30061 4 8 3105525 3404179
3705324 3907246 4006800 410561217
44053 815 45045 3 4 480401420 2157 3 8
41541012 716500 915158 10153 810
121441722 14166 2 3 16155911 17137 6 8
19140 2 4 20144916 2116459 2317813
26151 612 28167 511 29144 3 3 32165 718
3316902 35153 414 3614958 381741015
4213949 43135810 4614745 471466 7

PROC LOGISTIC DATA = DIARY;
MODEL SUCC/ATTPT = TRT AGE;

RUN;

proc probit;
model SUCC/ATTPT = TRT AGE / d=logistic;
run;

proc genmod;




model SUCC/ATTPT = TRT AGE / dist=binomial;
run;
probit 5 genmod s logistic 3k Jeaiul Led (Sa¥ GV (e, ellia
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data d;

input Year Cases;
cards;

1982 491
1983 595
1984 1518
1985 2748
1986 1387
1987 2392
1988 4882
1989 8803
1990 7943
1991 9470
1992 9908
1993 8257
1994 13043
1995 11700
1996 16455
1997 12801
proc genmod;
model cases=year/dist=poisson link=log;
run;

The SAS System
The GENMOD Procedure
Model Information
Description Value

Data Set WORK.D
Distribution POISSON



Link Function LOG
Dependent Variable CASES
Observations Used 16

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 14 11009.9046
Scaled Deviance 14 11009.9046
Pearson Chi-Square 14 10624.5111
Scaled Pearson X2 14 10624.5111
Log Likelihood . 909565.7562

786.4218
786.4218
758.8937
758.8937

Analysis Of Parameter Estimates
Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 -311.0496 1.5001 42994.5116 0.0001
YEAR 1 0.1607 0.0008 45545.0973 0.0001
SCALE 0 1.0000 0.0000

NOTE: The scale parameter was held fixed.

Y=ex-311.04 +0.1607x
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Y=ex-311.04 +0.1607x+1/ Y=€4-311.04 +0.1607x =1.17
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DATA wisc;
INPUT iq parent ses total coll;
cards;
111353 4
112 234 2
113174 8
114 52 4
121 77 13
12 2 111 27
1 2 3 138 47
124 9 39
211216 9
212 208 7
213 126 6
214 52 5
2 21 105 33
2 2 2 159 64
2 2 3 184 74

2 2 4 213 123

PROC REG DATA=wisc;

MODEL total= iq parent ses / cIm r influence;
RUN;

o=l influence AalSl &8sl proc 0gistic se¥) Jleainly 83N ayl) apaas <oy
() Y LS



proc logistic;

model coll/total=iq ses parent/influence iplot;
output out=m2 p=prob lower=LCL upper=UCL;
run;

proc print data=mz2;

run;

The LOGISTIC Procedure

Data Set: WORK.WISC
Response Variable (Events): COLL
Response Variable (Trials): TOTAL
Number of Observations: 16
Link Function: Logit
Response Profile
Ordered Binary
Value Outcome Count

1 EVENT 465
2 NOEVENT 2033

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AlC 2403.030 1779.465

SC 2408.853  1802.758

-2LOGL  2401.030 1771.465 629.565 with 3 DF (p=0.0001)
Score . . 574.056 with 3 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates
Parameter Standard Wald Pr> Stand Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -7.7816 0.3754 429.6732 0.0001

1Q 1 0.6058 0.1233  24.1537 0.0001 0.167013 1.833
SES 1 0.3792 0.0577  43.2065 0.0001 0.222612 1.461
PARENT 1 2.6475 0.1677 249.2622 0.0001 0.723497 14.119

Association of Predicted Probabilities and Observed Responses
Concordant = 81.5% Somers' D =0.677
Discordant = 13.8% Gamma =0.711
Tied =4.7% Tau-a =0.205
(945345 pairs) c =0.838

The LOGISTIC Procedure
Regression Diagnostics
Pearson Residual
Covariates
Case (1 unit=0.22)
Number 1Q SES PARENT  Value -8 -4 02468

1.0000 1.0000 1.0000 -0.6385 | * | |
1.0000 2.0000 1.0000 -1.4418 |* | |
1.0000 3.0000 1.0000 0.9945 |
1.0000 4.0000 1.0000 1.0233 |
1.0000 1.0000 2.0000 -0.3037 |
1.0000 2.0000 2.0000 -0.0572 |
1.0000 3.0000 2.0000 0.4587 |
1.0000 4.0000 2.0000 -0.0753 |
2.0000 1.0000 1.0000 1.2060 |
2.0000 2.0000 1.0000 -0.5036 |
2.0000 3.0000 1.0000 -0.5051 |
2.0000 4.0000 1.0000 0.3509
2.0000 1.0000 2.0000 0.5503
2.0000 2.0000 2.0000 0.7521
2.0000 3.0000 2.0000 -1.7282
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16 2.0000 4.0000 2.0000 0.5079 |

Deviance Residual

[* 1

Regression Diagnostics
Hat Matrix Diagonal

Case (1 unit =0.22) (1 unit =0.03)
Number Value -8 -4 02468 Value 02468 12 16
1 -0.6706 | * | | 0.1814 | * |
2 -1.6478 |* | | 0.1465 | * |
3 0.9380 | | * | 0.1640 | * |
4 0.9405 | | * | 0.0884 | * |
5 -0.3067 | *| | 0.2385 | * |
6 -0.0573 | * | 0.2552 | * |
7 0.4565 | [* | 03222 | |
8 -00753 | * | 0.3629 | |
9 1.1270 | | * | 0.1882 | * |
10 05183 | *| | 02126 | * |
11 -05206 | *| | 0.188 | * |
12 0.3428 | |* | 01382 | * |
13 0.5460 | | * | 0.3693 | *
14 0.7485 | | * | 03077 | *
15 -1.7357 |* | | 0.2797 | * |
16 0.5087 | |* | 0.5567 | *|
The SAS System
15¢ 9 2 Cilaaliall & aﬂM‘ e.-.‘ﬂ‘ &) Deviance Residual ‘l“).-.\ﬁ:‘ O Oy
Regression Diagnostics
INTERCPT Dfbeta 1Q  Dfbeta
Case (1 unit =0.08) (1 unit = 0.09)
Number Value -8 -4 02468 Value -8 -4 02468
1 -03223 | * | | 0.1242 | *
2 -0.6232 |* | | 0.2696 | | *
3 0.4100 | | * | -0.2009 | *| |
4 0.2256 | | * | -0.1264 | *| |
5 -0.0748 | *| | 0.1035 | |* |
6 -0.0139 | * | 0.0273 | * |
7 0.0916 | | * | -0.2980 | * | |
8 -0.00530 | * | 0.0467 | |* |
9 0.4263 | | * | 0.1975 | | * |
10 -0.1870 | *| | -0.0963 | *| |
11 -0.1430 | *| | -0.0837 | & |
12 0.0583 | | * | 0.0400 | * |
13 00177 | * | 0.1891 | [*
14 -0.1307 | *| | 0.2972 | | *
15 0.5694 | | *| -0.6990 |* | |
16 -0.4185 | * | | 0.3426 | | *
Regression Diagnostics
SES  Dfbeta PARENT Dfbeta
Case (1 unit =0.07) (1 unit = 0.06)
Number Value -8 -4 02468 Value -8 -4 02468
1 0.1336 | | * | 0.2212 | | *
2 0.0614 | |* | 0.5047 | | *|
3 0.1161 | | * | -0.3932 | * | |
4 0.1701 | | * | -0.2579 | * | |
5 0.1370 | | * | -0.0617 | *| |
6 0.0152 | * | -0.0126 | * |
7 0.0518 | | * | 0.0987 | | *
8 -0.0408 | *| | -0.00969 | * |
9 -0.2797 | * | | -0.4620 |* | |
10 0.0361 | | * | 0.2503 | | * |
11 -0.0619 | *| | 0.2405 | | *
12 0.0773 | | * | -0.1267 | *| |
13 -0.4270 | * | | 0.1610 | | *
14 -0.3152 | * | | 0.1997 | | *
15 -0.1646 | *| | -0.3343 | * | |
16 0.5630 | | *| 0.0917 | |* |




Regression Diagnostics
C CBAR

Case (1 unit= 0.1) (1 unit =0.07)
Number Value 02468 12 16 Value 02468 12 16

1 0.1103 |* | 0.0903 |* |
2 04181 | * | 03568 | * |
3 02321 | * | 0.1941 | * |
4 01115 | * | 0.1016 |* |
5 0.0379 |* | 0.0289 |* |
6 0.00151 |* | o0.00112 |* |
7 0.1475 | * | 0.1000 |* |
8 0.00507 |* | 0.00323 |* |
9 04154 | * | 03372 | * |
10 0.0870 | * | 0.0685 |* |
11 0.0731 | * | 0.0593 |* |
12 0.0229 |* | 0.0198 |* |
13 0.2812 | * | 01773 | * |
14 03631 | * | 0.2514 | * |
15 1.6102 | *| 1.1598 | *|
16 0.7308 | * | 0.3240 | * |
Regression Diagnostics
DIFDEV DIFCHISQ
Case (1 unit =0.26) (1 unit =10.26)

Number Value 02468 12 16 Value 02468 12 16

1 05400 | * | 04980 | * |
2 3.0722 | * | 24356 | * |
310739 | * | 11830 | * |
4 09862 | * | 11488 | * |
5 0.1230 |* | 01212 |* |
6 0.00440 |* | 0.00440 |* |
7 03084 |* | 03104 |* |
8 0.00890 |* | 0.00890 |* |
9 1.6072 | * | 17916 | * |
10 0.3372 | * | 03221 |* |
11 0.3303 | * | 03144 |* |
12 01373 | * | 01429 |* |
13 04755 | * | 04802 | * |
14 08116 | * | 08171 | * |
15 4.1724 | *| 41465 | *|
16 05828 | * | 05820 | * |

The LOGISTIC Procedure
The SAS System
OBS 1Q PARENT SES TOTAL COLL PROB LCL ucCL

11 1 1 353 4 0.01553 0.01090 0.02210
2 1 1 2 234 2 0.02254 0.01630 0.03109
31 1 3 174 8 0.03259 0.02344 0.04514
4 1 1 4 52 4 0.04692 0.03250 0.06729
5 1 2 1 77 13 0.18219 0.14379 0.22811
6 1 2 2 111 27 0.24558 0.20741 0.28823
7 1 2 3 138 47 0.32233 0.27975 0.36808
8 1 2 4 9 39 0.41003 0.35232 0.47033
9 2 1 1 216 9 0.02810 0.01997 0.03942
10 2 1 2 208 7 0.04054 0.02983 0.05487
11 2 1 3 126 6 0.05815 0.04275 0.07865
12 2 1 4 52 5 0.08275 0.05884 0.11519
13 2 2 1 105 33 0.28992 0.24013 0.34534
14 2 2 2 159 64 0.37366 0.33297 0.41622
15 2 2 3 184 74 0.46573 0.42788 0.50397
16 2 2 4 213 123 0.56019 0.51001 0.60916

The LOGISTIC Procedure
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PROC GENMOD DATA=wisc;
classes iq ses parent;
MODEL coll/total=iq ses parent / D=B TYPE3;run;

genmod Dl el
te ) ¥ Jlesindy

The SAS System
The GENMOD Procedure

Model Information
Description Value
Data Set WORK.WISC
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable COLL
Dependent Variable TOTAL
Observations Used 16
Number Of Events 465




Number Of Trials 2498

Class Level Information
Class Levels Values

1Q 212

SES 41234

PARENT 212

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF
Deviance 10 9.9528 0.9953
Scaled Deviance 10 9.9528 0.9953
Pearson Chi-Square 10 9.6664 0.9666
Scaled Pearson X2 10 9.6664 0.9666
Log Likelihood . -885.0597
Analysis Of Parameter Estimates

Parameter  DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 03074 0.1176 6.8334 0.0089

1Q 1 1 -0.5978 0.1236 23.4053 0.0001
1Q 2 0 0.0000 0.0000
SES 1 1 -1.1403 0.1865 37.3948 0.0001
SES 2 1 -0.8320 0.1631 26.0079 0.0001
SES 3 1 -05416 0.1549 12.2314 0.0005
SES 4 0 0.0000 0.0000

PARENT 1 1 -2.6486 0.1678 249.0655 0.0001
PARENT 2 0 0.0000 0.0000
SCALE 0 1.0000 0.0000

The SAS System
NOTE: The scale parameter was held fixed.

LR Statistics For Type 3 Analysis
Source  DF ChiSquare Pr>Chi
1Q 1 23.9032 0.0001

SES 3 45.9558 0.0001
PARENT 1 377.7526 0.0001

JSLE) aal 2l e (collinearity ) sivall Jal sall G ol ) 252 5 O Wl Linia ) LS
Ciag e il e #3gaislhel (U (5055 3 saaiall Jali ;¥ Jalaa i 4l 53 Al
o5l Aolaa () 31, Apmnh e 0 5Sian Les Latiall @) () imay 4883 8 ) gy il
od¢d Jsla bae cllia | jiia (g sboy Ala5dll Jal sall (g & jiliall bl o) alle 3880 () 5S3Y
D Al

Slainl Sand glas y MEbue GBlale Lal IS 13 Diad 3 gaill (e Jal gal) &l dasind -]
3 R2 A ) alSiaY) by s 5 08 il Allae my & _AY) e dlaie Y] 5 Jal sall 2l
aladl Ll

Gl yaaiall (e LY A8e e Jiga¥ elld o 3 sl Jagy cililad) aas33b 5 o) -2
Ledan sia o ml) 5 ol jai) AV ol i) ad Jlexind (Say (S5 ¢ Aiiusal




Orthogonal polynomial regression 4& yh Jlexiul -3
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data f;

input Height Weight Length;

cards;

42.8 40.0 37

63.5 93.5 50

37.5 355 34

39.5 30.0 36

45,5 52.0 43

38.5 17.0 28

43.0 38.5 37

225 85 20

37.0 33.0 34

23.5 9.5 30

33.0 21.0 38

58.0 79.0 47

proc plot;

plot weight*height;

run;

proc reg;

model length= height weight;

run;

proc reg;

model length= height ;

run;

proc reg;

model length= weight;
run;

The SAS System
Plot of WEIGHT*HEIGHT. Legend: A =1 obs, B =2 obs, etc.

WEIGHT,

100 *

80" A

60"




, AA

,  AA

0"

LLl‘ffﬂJJJJJJJJJJJJJ binjiinspiiiniinnsiinsiigiiniiiniiiginiiniini
20 30 40 50 60 70

HEIGHT

The SAS System
Model: MODEL1
Dependent Variable: LENGTH

Analysis of Variance

Sum of Mean

Source DF Squares Square FValue Prob>F
Model 2 607.18780 303.59390 21.267  0.0004
Error 9 128.47887 14.27543

C Total 11 735.66667

Root MSE  3.77828 R-square  0.8254
Dep Mean 36.16667 AdjR-sq  0.7865
C.v. 10.44687

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 20.375764 8.38594862 2.430 0.0380
HEIGHT 1 0.210747 0.34553644 0.610 0.5570
WEIGHT 1 0.191095 0.15827128 1.207 0.2581

The SAS System
Model: MODEL1
Dependent Variable: LENGTH

Analysis of Variance

Sum of Mean
Source DF Squares Square FValue  Prob>F
Model 1 586.37727 586.37727 39.278  0.0001

Error 10 149.28940 14.92894




CTotal 11 735.66667
Root MSE 3.86380 R-square 0.7971
Dep Mean 36.16667 AdjR-sq 0.7768
C.v. 10.68331

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 11.478976 4.09405157 2.804 0.0187
HEIGHT 1 0.611712 0.09760525 6.267 0.0001

The SAS System
Model: MODEL1
Dependent Variable: LENGTH

Analysis of Variance

Sum of Mean
Source DF  Squares Square  FValue Prob>F
Model 1 601.87742 601.87742 44987  0.0001

Error 10 133.78925 13.37892
C Total 11 735.66667

Root MSE  3.65772 R-square  0.8181
Dep Mean 36.16667 AdjR-sq  0.8000
C.V. 10.11351

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob> |T]|

INTERCEP 1 25.344086 1.92834482 13.143 0.0001
WEIGHT 1 0.283871 0.04232311 6.707 0.0001
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proc reg;
model length= height weight/p r;
run;




proc reg;
model length= height/pr;
run;

proc reg;

model length= weight/p r;
run;
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data d;
input x1 x2;
cards;
13.5 307
20.179
14.871
19.6 192
19.5122
17.4 404
26.155
21.182
proc corr ;
var x1 x2;
run;

Correlation Analysis
2 'VAR' Variables: X1 X2
Simple Statistics

Variable N Mean Std Dev Sum Minimum Maximum
X1 8 19.012500 3.911316 152.100000 13.500000 26.100000
X2 8 164.000000 128.216335 1312.000000 55.000000 404.000000

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 /N =8

X1 X2
X1 1.00000 -0.51950
0.0 0.1870

X2 -0.51950 1.00000
0.1870 0.0
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datac;

input X1 X2 X3;

cards;
19 43
24 49
30 51
29 54
19 42
25 53
31 58

29 11
28 22
37 18
31 20
30 12
23 21
27 27

option nodate nonumber;
PROC CORR;

VAR X1
RUN;

X2 X3;

The SAS System

Correlation Analysis

3'VAR' Variables: X1 X2 X3

Simple Statistics

Variable

X1
X2
X3

N Mean  Std Dev Sum Minimum Maximum
7 25.285714 4.990467 177.000000 19.000000 31.000000

7 50.000000 5.830952 350.000000 42.000000 58.000000
7 29.285714 4.270608 205.000000 23.000000 37.000000

Pearson Correlation Coefficients / Prob > |R| under Ho: Rho=0 /N =7

X1 X2 X3

X1 1.00000 0.91641 0.23796
0.0 0.0037 0.6074

X2 0.91641 1.00000 -0.16732
0.0037 0.0 0.7199

X3 0.23796 -0.16732 1.00000
0.6074 0.7199 0.0
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sl aae (S5 elililis Al (e o cp il 2 a8 Al i) - (96) Jbis
Ja ol e Led 3 lalaall <l jpasill sl L (Sl 154 5 Gall 0« 308 (a3 B 5 ¢ 462
oluall M dsas Ja,ll 5 edsaa )l 2a . 709 5142 « 851

;Y Jsaall bl Jiiad (Say g

A8 20wl Ol Ol
851 709 142 Ja i
462 154 308 Ll
1313 863 450 SISI 2a=])

Ly Jall

(154 /308 = 0.5)

(709/142 = 4.993)

Odds Ratio = (4.993 / 0.5) = 9.986

(154 / 462 = 0.3333)

(709 /851 = 0.8331)

Relative Risk = (0.8331/0.3333 ) = 2.5)

D) e 102 S A eladll (D da N 32 daa )l Ol )

DATA g;

INPUT group stat freq;
cards;

10308

11154

00142

01709

;proc logistic data=e;
model group=stat;
freq freq;

run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: stat
Response Levels: 2
Number of Observations: 4
Frequency Variable: FREQ
Link Function: Logit

Response Profile

Ordered
Value stat Count

1 0 851
2 1 462

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and




Criterion Only  Covariates Chi-Square for Covariates

AIC 1705.208 1374.674

SC 1710.388  1385.034

-2L0GL 1703.208 1370.674  332.534 with 1 DF (p=0.0001)
Score . . 332.057 with 1 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standa Odds
Variable DF Estimate Error Chi-Sq Chi-Sq Estimate Ratio

INTERCPT 1  -0.7743 0.1014 58.2659 0.0001
stat 1 2.3012 0.1349 291.0707 0.0001 0.602383  9.986

Association of Predicted Probabilities and Observed Responses

Concordant = 55.5% Somers' D =0.500
Discordant = 5.6% Gamma =0.818
Tied =38.9% Tau-a  =0.228
(393162 pairs) c =0.750

Proc freq ¥ Jleatindy il i e J panll (Say
:(97) J4a
datas;
input g c count;
cards;
12142
11709
22308
21154
proc freq;
weight count;
tables g*c/cl riskdiff; «— (fa o GLA e Jpanll U Slap¥ g A8 3 gas e J paall G jal oY1 5l
3y shaall

run;

The SAS System
TABLE OF GBY C

G C

Frequency,
Percent ,
Row Pct ,
ColPct, 1, 2, Total
iniiniiimiiigiiminiiii
1, 709, 142, 851
, 54.00, 10.81, 64.81
, 83.31, 16.69,
, 82.16, 31.56,
ijiiiiiimiiiijiiminiiiiii
2, 154, 308, 462
, 11.73, 23.46, 35.19
, 33.33, 66.67,
, 17.84, 68.44,
iniiniiimiingiiminiii
Total 863 450 1313
65.73 34.27 100.00

The SAS System
STATISTICS FOR TABLE OF GBY C




95%

Statistic Value ASE Confidence Bounds
i

Gamma 0.818 0.022 0.774 0.862
Kendall's Tau-b 0.503 0.025 0.454 0.552
Stuart's Tau-c 0.456 0.024 0.408 0.504
Somers' D C|R 0.500 0.025 0.450 0.550
Somers' DR|C 0.506 0.025 0.456 0.556
Pearson Correlation 0.503 0.025 0.454 0.552
Spearman Correlation 0.503 0.025 0.454 0.552
Lambda Asymmetric C|R 0.342 0.039 0.266 0.418
Lambda AsymmetricR|C 0.359 0.037 0.287 0.431
Lambda Symmetric 0.351 0.036 0.281 0.421

Uncertainty Coefficient C|R 0.197 0.020 0.157 0.237
Uncertainty Coefficient R|C 0.195 0.020 0.156 0.235
Uncertainty Coefficient Symmetric 0.196 0.020 0.157 0.236

Column 1 Risk Estimates

95% Confidence Bounds 95% Confidence Bounds
Risk  ASE (Asymptotic) (Exact)
DI IIiiiIIiiIIIIg
Row 1 0.833 0.013 0.808 0.858 0.806 0.858
Row 2 0.333 0.022 0.290 0.376 0.290 0.378
Total 0.657 0.013 0.632 0.683 0.631 0.683

Difference  0.500 0.025 0.450 0.550
(Row 1 - Row 2)

TheSASSystem

Column 2 Risk Estimates

95% Confidence Bounds 95% Cenfidence Boumds——————

9 .

Risk ASE As

JINIII1I1I1)1311) 1177

Rowl  0.167 0013 0142 0192 0142 @to4————M———

Row 2 0667 0.022 0624 0710 062 07—
Total 0.343 0.013 0317 0368 03176369

Difference  -0.500 0.025 - =
(Rowl-Row2)

Estimates of the Relative Risk (Row1/Row2)

95%
Type of Study Value  Confidence Bounds
i
Case-Control 9.986 7.666 13.008
Cohort (Coll Risk)  2.499 2.189 2.853
Cohort (Col2 Risk)  0.250 0.213  0.295
Sample Size = 1313

IS ) 3 cleaial 5 ol Bla o Adlida g a8l A aal 4 a3 2 2l (98) s

¢ e jall 3ol A W A pasi G gllaall e

data dose;




input Dose Deaths Total;
datalines;

003

103

203

303

413

523

run;

option nodate nonumber;
proc logistic data=dose descending;
model Deaths/Total = Dose ;
run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.DOSE

Response Variable (Events): DEATHS
Response Variable (Trials): TOTAL
Number of Observations: 6

Link Function: Logit

Response Profile

Ordered Binary
Value Outcome  Count

1 EVENT 3
2 NO EVENT 15

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 18.220 12.072

SC 19.111 13.853

-2LOG L 16.220 8.072 8.148 with 1 DF (p=0.0043)
Score . . 5.794 with 1 DF (p=0.0161)

Analysis of Maximum Likelihood Estimates
Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standar Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -9.4746 5.5677 2.8958 0.0888 .
DOSE 1 2.0804 1.2603 2.7249  0.0988 2.015631  8.008

Association of Predicted Probabilities and Observed Responses
Concordant = 88.9% Somers' D =0.867
Discordant = 2.2% Gamma =0.951
Tied = 8.9% Tau-a =0.255
(45 pairs) c =0.933

Dl e 82 A Ll e Bl dana 3y Jide jall 8303 ()

2 @l Flaidpus N Aad saill A jaall & Ol Fladdan ) )18:(99) e
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DATA EXAMPLE;

INPUT SCHOOL $ LEVEL $ freg;
CARDS;

EP15

EF 60

N P 65

N F 25

PROC FREQ DATA=example;

WEIGHT freg;

TABLES SCHOOL*LEVEL / CL RISKDIFF;

RUN;
The SAS System
TABLE OF SCHOOL BY LEVEL
SCHOOL LEVEL
Frequency,
Percent ,
Row Pct ,
ColPct ,F ,P , Total
isiiiiiimiiiijiimisiiiiii
E , 60, 15, 75
, 36.36, 9.09, 45.45
, 80.00, 20.00,
, 70.59, 18.75,
igiinjiimiiigiiminiijii
N , 25, 65, 90
, 15.15, 39.39, 54.55
, 27.78, 72.22,
, 29.41, 81.25,
isiiiiiimiiiijiimisiiiii
Total 85 80 165
51.52 48.48 100.00
The SAS System
STATISTICS FOR TABLE OF SCHOOL BY LEVEL
95%
Statistic Value ASE Confidence Bounds
T I I I I I3 13313113
Gamma 0.825 0.060 0.708 0.941
Kendall's Tau-b 0.520 0.066 0.391 0.649
Stuart's Tau-c 0.518 0.066 0.389 0.647
Somers' D C|R 0.522 0.066 0.393 0.652
Somers' DR|C 0.518 0.066 0.389 0.648
Pearson Correlation 0.520 0.066 0.391 0.649
Spearman Correlation 0.520 0.066 0.391 0.649
Lambda Asymmetric C|R 0.500 0.084 0.336 0.664
Lambda AsymmetricR|C 0.467 0.090 0.291 0.643
Lambda Symmetric 0.484 0.078 0.330 0.637

Uncertainty Coefficient C|R 0.206 0.055 0.098 0.315
Uncertainty Coefficient R|C 0.207 0.055 0.099 0.316
Uncertainty Coefficient Symmetric 0.207 0.055 0.098 0.315

Column 1 Risk Estimates

95% Confidence Bounds 95% Confidence Bounds
Risk  ASE (Asymptotic) (Exact)
I I IiIIIIIinIIiiIIgg
Row 1 0.800 0.046 0.709 0.891 0.692 0.884
Row 2 0.278 0.047 0.185 0.370 0.189 0.382
Total 0.515 0.039 0.439 0.591 0.436 0.594




Difference 0.522 0.066 0.393 0.652

(Row 1 - Row 2)

The SAS System
Column 2 Risk Estimates

95% Confidence Bounds 95% Confidence Bounds
(Exact)

Risk ASE (Asymptotic)

TNl

Row 1 0.200 0.046 0.109 0.291
Row 2 0.722 0.047 0.630 0.815
Total 0.485 0.039 0.409 0.561

Difference -0.522 0.066 -0.652 -0.393

(Row 1 - Row 2)

0.116 0.308
0.618 0.811
0.406 0.564

Estimates of the Relative Risk (Row1/Row?2)

95%

Type of Study Value  Confidence Bounds

T

Case-Control 10.400 5.012 21.581

Cohort (Col1 Risk) 2.880 2.026
Cohort (Col2 Risk)  0.277  0.173

Sample Size = 165

4.094
0.443
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datas;

input g c count;
cards;

11354

126

211010
2270

proc freq;
weight count;
tables g*c/cl riskdiff;
run;

¢l oe dLA)j\

G C

Frequency,
Percent ,
Row Pct ,
Col Pct , 1, 2, Total
binjiiiiiiiiniiimiitijiig
1, 354, 6, 360
, 24.58, 0.42, 25.00

The SAS System

TABLEOFGBYC




, 98.33, 1.67,
, 25.95, 7.89,
biiniginiginiiia
2, 1010, 70, 1080
, 70.14, 4.86, 75.00
, 93.52, 6.48,
, 74.05, 92.11,
biiiiiiminiiiiiiiniiia
Total 1364 76 1440
94.72 5.28 100.00

The SAS System
STATISTICS FOR TABLE OF GBY C

95%

Statistic Value ASE Confidence Bounds
IS I I I I I I 03310317
Gamma 0.607 0.136 0.341 0.873
Kendall's Tau-b 0.093 0.018 0.059 0.128
Stuart's Tau-c 0.036 0.008 0.021 0.051
Somers' D C|R 0.048 0.010 0.028 0.068
Somers' DR|C 0.181 0.033 0.116 0.246
Pearson Correlation 0.093 0.018 0.059 0.128
Spearman Correlation 0.093 0.018 0.059 0.128
Lambda Asymmetric C|R 0.000 0.000 0.000 0.000
Lambda Asymmetric R|C 0.000 0.000 0.000 0.000
Lambda Symmetric 0.000 0.000 0.000 0.000

Uncertainty Coefficient C|R 0.026 0.011 0.004 0.048
Uncertainty Coefficient R|C 0.010 0.004 0.001 0.018
Uncertainty Coefficient Symmetric 0.014 0.006 0.002 0.026

Column 1 Risk Estimates
95% Confidence Bounds 95% Confidence Bounds
Risk =~ ASE (Asymptotic) (Exact)
T I I
Row 1 0.983 0.007 0.970 0.997 0.964 0.994
Row 2 0.935 0.007 0.921 0.950 0.919 0.949
Total 0.947 0.006 0.936 0.959 0.934 0.958

Difference 0.048 0.010 0.028 0.068
(Row 1 - Row 2)

4/%&6%5 Systerm

-

Column2-Risk-Estimates

95% Confidence Bounds—95% Confidence Bounds

Risk—ASE—{Asymptotic)— (EXact)

S TP T T AT

___Rowl _ 0.0170.067—6:603—0030 0006 0036

Row?2 0065 0.007—8650—0:079— 00T 0081

Difference—0-048—06-610——0:068 -0.028

Estimates of the Relative Risk (Row1/Row?2)

95%
Type of Study Value Confidence Bounds
TN InIIInInInInIIniggg
Case-Control 4.089 1.761 9.495
Cohort (Col1 Risk) 1.051 1.030 1.073




Cohort (Col2 Risk)  0.257  0.113  0.587

Sample Size = 1440

324,089 (5 s eluilly 43 jlie Jla ) dlial daa )
Al jleely alie) Criacal ) jlaadl aal) b 2le W) e A cilad 4l ja i (101) Dl
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a1 5 A (n LSO 5 L 3l LA Ll

data f;

input no sex age TH BAB ANA SE;
if age It 1.1 then age=1;

if age gt 1 then age =2;

if se=3 then se=2;

if se=4 then se=1;

cards;

1 1 2 0 1 0 4
2 1 1 0 1 0 4
3 1 1 0 1 0 4
4 2 16 0 1 0 4
5 2 2 0 1 0 4
6 2 1 0 0 0 4
7 2 1 0 0 0 4
8 2 1 0 0 0 4
9 2 1 0 0 0 3
10 2 1 0 0 o0 3
1 2 1 0 0 0 3
12 2 1 0 0 o0 3
13 2 1 0 0 o0 3
14 2 16 1 1 1 3
15 2 2 0 0 o0 3
16 2 2 0 0 0 2
17 2 1 0 0 0 2
8 2 1 0 0 0 2
19 2 18 0 0 0 2
20 2 18 0 0O 0 2
21 2 1.8 0 0 0 2
22 2 1.8 0 0 0 2
23 2 1 0 O o0 2
24 2 14 0 0 0 1
25 2 1 0 O 0 1
26 1 14 0 0 0 1
27 1 1 0 1 0 1
28 1 14 0 0 0 1
29 2 1 1 0 0 1
30 1 14 0 0 0 1
31 1 16 0 0 0 2
32 1 16 0 1 0 2
33 1 16 1 0 0 2
34 2 16 1 0 0 2
3 2 16 0 0O O 2
36 2 16 0 0 0 3
37 2 16 0 0 0 3



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

2 16 0 O
2 16 0 O
2 1 0 0
1 1 1 1
1 1 1 1
2 2 1 1
2 2 1 1
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 0
2 1 0 oO
1 1 0 O
1 1 0 O
2 1 0 0
2 1 0 0
2 1 0 O
1 1 0 O

1 2 0 O

o o

OO0 0000000000000 O0OO R K, Oo

0

w w
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4

;option ps=2000 |s=70 nodate nonumber;

proc glm;classes sex age se;

model th =sex se age;
means sex se age/LSD ;

run;

PROC LOGISTIC DATA=f DESCENDING;

MODEL th = sex age se;

RUN;

PROC LOGISTIC DATA=f DESCENDING;
MODEL ana = sex age se;

RUN;

PROC LOGISTIC DATA=f DESCENDING;
MODEL bab = sex age se;

RUN;

The SAS System

General Linear Models Procedure

Class Level Information

Class Levels Values

SEX 2 12

SE 2 12

Number of observations in data set = 60

The SAS System

General Linear Models Procedure

Dependent Variable: TH

Source

DF Sum of Squares

F Value

Pr>F




Model 3 0.25889538 0.72 0.5419
Error 56 6.67443796
Corrected Total 59 6.93333333

R-Square C.V. TH Mean

0.037341 258.9254 0.13333333
Source DF TypelSS FValue Pr>F
SEX 1 0.06401515 0.54 0.4667
SE 1 0.10398400 0.87 0.3543
AGE 1 0.09089622 0.76  0.3862
Source DF  TypelllSS FValue Pr>F
SEX 1 0.08193122 0.69 0.4106
SE 1 0.05032913 0.42 0.5185
AGE 1 0.09089622 0.76  0.3862

The SAS System

General Linear Models Procedure
T tests (LSD) for variable: TH

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

Alpha=0.05 df=56 MSE=0.119186
Critical Value of T=2.00
Least Significant Difference= 0.2019
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 23.46667

Means with the same letter are not significantly different.
T Grouping Mean N SEX
A 0.1875 161
A
A 0.1136 44 2
The SAS System
General Linear Models Procedure

T tests (LSD) for variable: TH

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

Alpha=0.05 df=56 MSE=0.119186
Critical Value of T=2.00
Least Significant Difference= 0.1787
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 29.96667

Means with the same letter are not significantly different.
T Grouping Mean N SE
A 0.16129 31 2

A
A 0.10345 291




The SAS System
General Linear Models Procedure
T tests (LSD) for variable: TH

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

Alpha=0.05 df=56 MSE=0.119186
Critical Value of T=2.00
Least Significant Difference= 0.1802
WARNING: Cell sizes are not equal.
Harmonic Mean of cell sizes= 29.46667

Means with the same letter are not significantly different.
T Grouping Mean N AGE

A 0.19231 26 2

A

A 0.08824 341
The SAS System

The LOGISTIC Procedure

Data Set: WORK.F

Response Variable: TH
Response Levels: 2

Number of Observations: 60
Link Function: Logit

Response Profile

Ordered
Value TH Count

1 1 8
2 0 52

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept  and
Criterion  Only  Covariates Chi-Square for Covariates

AlC 49.121  52.873

SC 51.215 61.250

-2LOG L 47.121 44.873 2.248 with 3 DF (p=0.5226)
Score . . 2.240 with 3 DF (p=0.5240)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized
Variable DF Estimate Error Chi-Square Chi-Square Estimate

INTERCPT1 -2.6044 1.9919 1.7095 0.1911

SEX 1 -0.7679 0.8946 0.7368 0.3907 -0.188802
AGE 1 0.7132 0.8174 0.7612 0.3829 0.196496
SE 1 0.6069 0.8940 0.4608 0.4972 0.168610

Analysis of
Maximum

Likelihood

Estimates

Odds
Variable Ratio




INTERCPT

SEX 0.464
AGE 2.041
SE 1.835

JHE s yae (A e S pens ALY 5 0.464 SLY) A S3 bl daas )
1.835 ¢l ) J seadl) 385 3 LLaY) 52,041

Association of Predicted Probabilities and Observed Responses

Concordant = 60.1% Somers' D =0.337
Discordant = 26.4% Gamma =0.389
Tied =13.5% Tau-a =0.079
(416 pairs) c =0.668

The SAS System

The LOGISTIC Procedure

Data Set: WORK.F

Response Variable: ANA
Response Levels: 2

Number of Observations: 60
Link Function: Logit

Response Profile

Ordered
Value ANA Count

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept  and
Criterion  Only  Covariates Chi-Square for Covariates

AlC 25.822 27373
sc 27.916  35.750

-210GL  23.822 19.373  4.449 with 3 DF (p=0.2169)
Score ) ) 4.517 with 3 DF (p=0.2108)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald ~ Pr> Standardized
Variable DF Estimate  Error Chi-Square Chi-Square Estimate

INTERCPT1 -0.1051 2.9743 0.0012 0.9718

SEX 1 -2.8140 1.5292 3.3863 0.0657 -0.691868
AGE 1 -1.2761 1.4675 0.7562 0.3845 -0.351580
SE. 1 20609 1.5714 1.7201 0.1897 0.572589
Analysis of

Maximum

Likelihood

Estimates

Odds
Variable Ratio

INTERCPT




SEX 0.060
AGE 0.279
SE 7.853

Association of Predicted Probabilities and Observed Responses

Concordant = 71.3% Somers' D =0.538
Discordant = 17.5% Gamma =0.605
Tied =11.1% Tau-a =0.052
(171 pairs) c =0.769

The SAS System

The LOGISTIC Procedure

Data Set: WORK.F

Response Variable: BAB
Response Levels: 2

Number of Observations: 60
Link Function: Logit

Response Profile

Ordered
Value BAB Count

1 1 12
2 0 48

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept  and
Criterion  Only  Covariates Chi-Square for Covariates

AIC 62.048  59.155

SC 64.143 67.532

-2L0G L 60.048  51.155 8.894 with 3 DF (p=0.0307)
Score . . 9.337 with 3 DF (p=0.0251)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald  Pr> Standardized
Variable DF Estimate Error Chi-Square Chi-Square Estimate

INTERCPT1 0.8235 1.6041 0.2636 0.6077

SEX 1 -1.5243 0.7422 4.2176 0.0400 -0.374775
AGE 1 0.9224 0.7490 1.5166 0.2181 0.254140
SE_ 1 -0.7579 0.8003 0.8967 0.3437 -0.210560

Analysis of
Maximum

Likelihood

Estimates

Odds
Variable Ratio

INTERCPT

SEX 0.218
AGE 2.515
SE 0.469

Association of Predicted Probabilities and Observed Responses

Concordant = 77.4% Somers' D =0.627
Discordant = 14.8% Gamma =0.680
Tied =7.8% Tau-a =0.204




(576 pairs) c  =0813 |
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PROC LOGISTIC DATA=f DESCENDING;
MODEL th =sex;
RUN;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.F

Response Variable: TH
Response Levels: 2

Number of Observations: 60
Link Function: Logit

Response Profile

Ordered

Value ~TH!' Count
1 1 8
2 0 52

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept  and
Criterion Only  Covariates Chi-Square for Covariates

AIC 49.121
SC 51.215
-2L0G L 47.121
Score

50.599
54.788
46.599  0.522 with 1 DF (p=0.4700)
0.554 with 1 DF (p=0.4567)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized
Variable DF Estimate Error Chi-Square Chi-Square Estimate

-0.8786 1.3663 0.4135 0.5202
-0.144516

INTERCPT 1
SEX 1 -0.5878 0.7974 0.5433 0.4611

Analysis of
Maximum

Likelihood

Estimates

Odds
Variable Ratio

INTERCPT
SEX 0.556

Association of Predicted Probabilities and Observed Responses

Concordant = 28.1%
Discordant = 15.6%
Tied =56.3%

Tau-a

Somers' D =0.125
Gamma =0.286
=0.029

(416 pairs)

[o

=0.563
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DATA g;

INPUT sex th freq;

cards;

103

1113

005

0139

PROC LOGISTIC DATA=e DESCENDING;
WEIGHT freq;

MODEL sex = th;run;

:(102) Jis

The SAS System
The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: SEX
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 60
Link Function: Logit
Response Profile

Ordered Total
Value SEX Count Weight

1 1 2 16.000000
2 0 2 44.000000
Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and

Criterion  Only  Covariates Chi-Square for Covariates

AlC 71.590 73.068

Ne 70.976  71.840
-2LOGL  69.590 69.068 0.522 with 1 DF (p=0.4700)
Score . . 0.554 with 1 DF (p=0.4567)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized Odds
Variable DF Estimate  Error Chi-Square Chi-Square  Estimate  Ratio

INTERCPT 1-0.5108 0.7303 0.4893 0.4843 .
TH 1 -0.5878 0.7974 0.5433 0.4611 -0.492653 0.556
Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D = 0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500
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DATA g;
INPUT group drug freq;
DATALINES;
1027
114500
0024
014500
PROC LOGISTIC DATA=e DESCENDING;
WEIGHT freq;
MODEL group = drug;run;
The SAS System

The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: GROUP
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 9051

Link Function: Logit

Response Profile

Ordered Total
Value GROUP Count

Weight




1 1 2 4527.0000
2 0 2 4524.0000

Model Fitting Information and Testing Global Null Hypothesis BETA=0.
Intercept
Intercept and

Criterion ~ Only  Covariates Chi-Square for Covariates

AlC 12549.349 12551.174

SC 12548.736  12549.946
-2LOGL 12547.349 12547.174 0.176 with 1 DF (p=0.6752)
Score . . 0.175 with 1 DF (p=0.6753)

Analysis of Maximum Likelihood Estimates

Parameter Stand Wald Pr>  Stand Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 0.1178 0.2805 0.1763 0.6746
DRUG 1 -0.1178 0.2813 0.1753 0.6755 -0.266988 0.889
A 49 — 40 Ao sana (b il A gine ade () ey daaa HV1 s sl ()

Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D = 0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500

DATA g;

INPUT group drug freq;

cards;

1051

113674

00387

013638

PROC LOGISTIC DATA=e DESCENDING;
WEIGHT freg;

MODEL group = drug;run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: GROUP
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 7450

Link Function: Logit

Response Profile

Ordered Total
Value GROUP Count Weight

1 1 2 3725.0000
2.0 2 3725.0000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion Only  Covariates Chi-Square for Covariates




AlC 10329.893 10322.215

SC 10329.279 10320.988
-2L0GL 10327.893 10318.215 9.678 with 1 DF (p=0.0019)
Score . . 9.569 with 1 DF (p=0.0020)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Stand Odds
Variable DF Estimate Error Chi-Sq Chi-Sq Estimate Ratio

INTERCPT 1 -0.5341 0.1764 9.1713 0.0025

DRUG 1 0.5439 0.1779 9.3481 0.0022 2.014987 1.723
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Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D =0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500

DATA g;

INPUT group drug freq;
DATALINES;

1039

112006

0084

011961

PROC LOGISTIC DATA=e DESCENDING;
WEIGHT freq;

MODEL group = drug;
RUN;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: GROUP
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 4090
Link Function: Logit
Response Profile

Ordered Total
Value GROUP Count Weight

1 1 2 2045.0000
2 0 2 2045.0000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion Only Covariates Chi-Square for Covariates

AIC 5671.944 5656.582

Ne 5671.330 5655.354

-2LOGL  5669.944 5652.582  17.362 with 1 DF (p=0.0001)
Score . . 16.974 with 1 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates




Parameter Stand Wald Pr>  Standardized Odds
Variable DF Estimate Error Chi-Sq Chi-Sq Estimate Ratio

INTERCPT 1 -0.7673 0.1938 15.6790 0.0001
DRUG 1 0.7899 0.1964 16.1853 0.0001 2.746427 2.203
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Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D =0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500
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DATA example;
INPUT Group $ CASE § freq;

CARDS;

Gi10 82
Gl1 57
G20 72
G21 55

PROC FREQ DATA=example;

WEIGHT freq;

TABLES Group*case / CL RISKDIFF RELRISK RDIFF;
RUN;
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Relative Risk = 1.4=9.4/6.7
datas;
input g c count;
cards;
11127
121224
21548
227611
proc freq;

weight count;
tables g*c/cl riskdiff;

run;

The SAS System

TABLEOFGBY C
G C

Frequency,
Percent ,
Row Pct ,
Col Pct , 1, 2, Total
igiiiiiimiiiijiimiiiiijii
1, 127, 1224, 1351
, 1.34, 12.87, 14.21
, 9.40, 90.60,
, 18.81, 13.85,
igiiiiiimiiiiiiiminiiiiii
2, 548, 7611, 8159
, 5.76, 80.03, 85.79
, 6.72, 93.28,
, 81.19, 86.15,
initiiimniingiiminiiii
Total 675 8835 9510
7.10 92.90 100.00

The SAS System
STATISTICS FOR TABLE OF GBY C
95%
Statistic Value ASE Confidence Bounds

S S A S S Ao s Assssessssssss
Gamma 0.181 0.050 0.083 0.279

Kendall's Tau-b
Stuart's Tau-c

Somers' D C|R
Somers' DR|C

Pearson Correlation
Spearman Correlation

Lambda Asymmetric C|R

0.036 0.011 0.014 0.059
0.013 0.004 0.005 0.021

0.027 0.008 0.010 0.043
0.050 0.015 0.019 0.080

0.036 0.011 0.014 0.059

0.036 0.011

0.000 0.000

0.014 0.059

0.000 0.000




Lambda Asymmetric R|C 0.000 0.000 0.000 0.000
Lambda Symmetric 0.000 0.000 0.000 0.000

Uncertainty Coefficient C|R 0.002 0.001 -0.000 0.005

Uncertainty Coefficient R|C 0.002 0.001 -0.000 0.003

Uncertainty Coefficient Symmetric 0.002 0.001 -0.000 0.004
Column 1 Risk Estimates

95% Confidence Bounds 95% Confidence Bounds
Risk  ASE (Asymptotic) (Exact)
ISy Iy I I iiIIiIIy
Row 1 0.094 0.008 0.078 0.110 0.079 0.111
Row 2 0.067 0.003 0.062 0.073 0.062 0.073
Total 0.071 0.003 0.066 0.076 0.066 0.076

Difference 0.027 0.008 0.010 0.043
(Row 1 - Row 2)

The SAS System

Column 2 Risk Estimates

95% Confidence Bounds95%-Confidence-Bounds

Risk _ASE (Asymptotic) (Exaet)
T T e i 5747
Row 1 0.906 _0.008 0890 0.922  5.889—6:92%
Row 2 0.933 0.003 0927 0.938 0-927 5938
Total 0.929 0.003 0924 0934  0.924 0934

Difference -0.027 0.008 -0.043 -0.010

(Row 1 - Row 2)

Estimates of the Relative Risk (Row1/Row?2)
95%
Type of Study Value Confidence Bounds
T I I I iIiiIigg
Case-Control 1441 1177 1.764
Cohort (Coll Risk)  1.400 1.164 1.683
Cohort (Col2 Risk)  0.971 0.954 0.989
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data temp;

input clinic treat response count;
cards;

1119

11216

1215

12220

21111

21214

2218

Al K e




22217

proc freq data=temp;

weight count;by clinic;

table clinic*treat*response/ cmh relrisk;
run;

The SAS System
CLINIC=1

TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CLINIC=1

TREAT RESPONSE

Frequency, 1, 2, Total
binjiinjiiiiniiimiiiiiiig

1, 9, 16, 25
binjiinjiiiiniiimiiiiiiig

2, 5, 20, 25

ipisispimiiniisimiiiiisi
Total 14 36 50

The SAS System

CLINIC=1

SUMMARY STATISTICS FOR TREAT BY RESPONSE
CONTROLLING FOR CLINIC

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic' Alternative Hypothesis DF  Value  Prob
NI I I IS I I 1311111]
1 Nonzero Correlation 1 1.556 0.212
2 Row Mean Scores Differ 1 1.556 0.212
3 General Association 1 1556 0.212

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds
JIIIII I I I3 33331 S 33333311
Case-Control Mantel-Haenszel 2.250 0.629 8.047
(Odds Ratio) Logit 2.250 0.628 8.057

Cohort Mantel-Haenszel 1.800 0.715 4.533
(Col1 Risk) Logit 1.800 0.702 4.618

Cohort Mantel-Haenszel 0.800 0.563 1.136
(Col2 Risk) Logit 0.800 0.562 1.139

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 50
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CLINIC=2
TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CLINIC=2

TREAT RESPONSE

Frequency, 1, 2, Total

biinniginiginiiia
1, 11, 14, 25

ipisispimiiiimiiiisi
2, 8, 17, 25




ijiziiiimiiiiimiiiiisi
Total 19 31 50

The SAS System
CLINIC=2

SUMMARY STATISTICS FOR TREAT BY RESPONSE
CONTROLLING FOR CLINIC

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
i
1 Nonzero Correlation 1 0.749 0.387
2 Row Mean Scores Differ 1 0.749 0.387
3 General Association 1 0.749 0.387

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds
NI I I I I 1I1111]]
Case-Control Mantel-Haenszel 1.670 0.523 5.332
(Odds Ratio) Logit 1.670 0.527 5.290

Cohort Mantel-Haenszel 1.375 0.668 2.829
(Coll Risk) Logit 1.375 0.668 2.832

Cohort Mantel-Haenszel 0.824 0.530 1.278
(Col2 Risk) Logit 0.824 0.531 1.278

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 50
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proc freq data=temp;

weight count;by clinic;

table clinic*treat*response/ CL RISKDIFF;
run,

re ) bV Jlasindy aladl as VLAY 5 salall Vsl 6 e liil) G 40 Al Liay) Sy

proc freq data=temp;
weight count;
table treat*clinic*response/ cmh;

run;
i) Crianal ¢ 2l gall Gl g e Jal gl Gy il dd el A 2 8 1(107) Jbe
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data mortal;




input deaths tbirths cigs age gestpd;
agexcigs=age*cigs;
agexgest=age*gestpd;
cards;
50365 111
949 211
41188 121
415 221
244036112
6 465 212
141508122
1125222
proc genmod data=mortal;

model deaths/tbirths=cigs age gestpd / link=logit

dist=binomial;

run;
proc genmod data=mortal;

model deaths/tbirths = cigs age gestpd

age*cigs age*gestpd / link=logit
dist=binomial;
A sl U SLag¥) LS iy AN Jpaeill s A V) s e J gamal i 53
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run;
proc logistic data=mortal;

model deaths/tbirths = cigs age gestpd agexcigs agexgest;
run,

The GENMOD Procedure

Model Information

Description Value

Data Set WORK.MORTAL
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable DEATHS
Dependent Variable TBIRTHS
Observations Used 8

Number Of Events 149
Number Of Trials 6751

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 4 1.3694 0.3424
Scaled Deviance 4 1.3694 0.3424
Pearson Chi-Square 4 1.3794 0.3449
Scaled Pearson X2 4 1.3794 0.3449
Log Likelihood . -541.4166

Analysis Of Parameter Estimates
Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 0.5643 0.4830 1.3648 0.2427
CIGS 1 04162 0.2621 2.5211 0.1123
AGE 1 0.4866 0.1805 7.2683 0.0070
GESTPD 1 -3.2878 0.1847 316.8595 0.0001
SCALE 0 1.0000 0.0000




NOTE: The scale parameter was held fixed.
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The GENMOD Procedure

Model Information

Description Value

Data Set WORK.MORTAL
Distribution BINOMIAL
Link Function LOGIT
Dependent Variable DEATHS
Dependent Variable TBIRTHS
Observations Used 8

Number Of Events 149
Number Of Trials 6751

Criteria For Assessing Goodness Of Fit
Criterion DF Value Value/DF

Deviance 2 0.6228 0.3114
Scaled Deviance 2 0.6228 0.3114
Pearson Chi-Square 2 0.6299 0.3150
Scaled Pearson X2 2 0.6299 0.3150
Log Likelihood . -541.0432

Analysis Of Parameter Estimates
Parameter DF Estimate Std Err ChiSquare Pr>Chi

INTERCEPT 1 -0.3816 1.1987 0.1013 0.7502
CIGS 1 0.899% 0.7985 1.2690 0.2599

AGE 1 11968 0.8516 1.9750 0.1599
GESTPD 1 -2.9851 0.5564 28.7855 0.0001
CIGS*AGE 1 -0.3765 0.5997 0.3942 0.5301
AGE*GESTPD 1 -0.2203 0.3864 0.3252 0.5685
SCALE 0 1.0000 0.0000

AL Al gal) A e U gina | il Jaall sae J glal (S

NOTE: The scale parameter was held fixed.
The LOGISTIC Procedure

Data Set: WORK.MORTAL

Response Variable (Events): DEATHS
Response Variable (Trials): TBIRTHS
Number of Observations: 8

Link Function: Logit

Response Profile

Ordered Binary
Value Outcome Count

1 EVENT 149
2 NOEVENT 6602

Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates




AIC 1433.110 1094.086

SC 1439.927 1134.991
-2L0GL  1431.110 1082.086 349.023 with 5 DF (p=0.0001)
Score . . 717.554 with 5 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate  Ratio

INTERCPT 1 -0.3816 1.1987 0.1013 0.7502

CIGS 1 0.8996 0.7985 1.2690 0.2599 0.146709  2.459
AGE 1 1.1968 0.8516 1.9750 0.1599 0.293633  3.310
GESTPD 1 -2.9851 0.5564 28.7855 0.0001 -0.474287  0.051
AGEXCIGS 1 -0.3765 0.5997 0.3942 0.5301 -0.124956  0.686
AGEXGEST 1 -0.2203 0.3864 0.3252 0.5685 -0.112031  0.802
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Association of Predicted Probabilities and Observed Responses

Concordant = 76.0% Somers' D = 0.665
Discordant = 9.4% Gamma =0.779
Tied =14.6% Tau-a =0.029
(983698 pairs) c =0.833
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data cmh;

input center smoke cancer count @@;
cards;

111126 112100 12135 122 61
211908 212688 221497 222807
311913 312747 321336 322598
411235 412172 42158 422121
511402 512308 521121 522215
611182 612156 621 72 622 98
71160 71299 72111 722 43
811104 81289 821 21 822 36
proc freq data=cmh;

weight count;by center;

table center*smoke*cancer/ cmh;

run;
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Odds Ratio by Center

CENTER=1

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=1

SMOKE CANCER
Frequency, 1, 2, Total

ipisispimiiiisimiiiisi
1, 126, 100, 226




ijisiipimisisimiiiiisi
2, 35, 61, 9

ijisisiimiiiimiiiiii
Total 161 161 322

0Odds Ratio by Center

CENTER=1

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)
Statistic Alternative Hypothesis DF  Value Prob
il
1 Nonzero Correlation 1 10.002 0.002
2 Row Mean Scores Differ 1  10.002 0.002
3 General Association 1 10.002 0.002

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

I R R  bidi )
Case-Control Mantel-Haenszel 2.196 1.349 3.576

(Odds Ratio) Logit 2.196 1.343 3.590
Cohort Mantel-Haenszel 1.529 1.175 1.990
(Coll Risk) Logit 1.529 1.146 2.041

Cohort Mantel-Haenszel 0.696 0.556 0.871
(Col2 Risk) Logit 0.696 0.564 0.860

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 322

Odds Ratio by
CENTER=2

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=2

SMOKE CANCER

Frequency, 1, 2, Total
binjiigpimingiiigiiiiiii

1, 908, 688, 1596
binjiispimiiniiwiiiiiii

2, 497, 807, 1304

inipijigisiiiigitiiiii
Total 1405 1495 2900

Odds Ratio by Center
CENTER=2

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
RRRRRRRRRRRRRRRREERRNRRRRRRRRRNRRRRRRERRRARRRRRERRDRDANIAD)
1 Nonzero Correlation 1 101.292 0.001
2 Row Mean Scores Differ 1 101.292 0.001
3 General Association 1 101.292 0.001




Estimates of the Common Relative Risk (Row1/Row2)
95%

Type of Study Method Value Confidence Bounds
TN nIanInnIInIgg
Case-Control Mantel-Haenszel 2.143 1.847 2.486
(Odds Ratio) Logit 2.143 1.846 2.488

Cohort Mantel-Haenszel 1.493 1.381 1.614
(Col1 Risk) Logit 1.493 1.376 1.619

Cohort Mantel-Haenszel 0.697 0.649 0.747
(Col2 Risk) Logit 0.697 0.649 0.748

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 2900

0Odds Ratio by Center
ol 31Y) 3 S ——

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=3

SMOKE CANCER

Frequency, 1, 2, Total
igiinjiimiigiiminiiii

1, 913, 747, 1660
isiiiiiimiiiijiimisiiiii

2, 336, 598, 934

iR
Total 1249 1345 2594

0Odds Ratio by Center
CENTER=3
SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
JITIII I IniiigInIinigg
1 Nonzero Correlation 1 86.627 0.001
2 Row Mean Scores Differ 1 86.627 0.001
3 General Association 1 86.627 0.001
Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

JIIII I InInInIinigg
Case-Control Mantel-Haenszel 2.175 1.847 2.562

(Odds Ratio) Logit 2.175 1.844 2.565
Cohort Mantel-Haenszel 1.529 1.398 1.672
(Coll Risk) Logit 1.529 1.389 1.683

Cohort Mantel-Haenszel 0.703 0.653 0.757
(Col2 Risk) Logit 0.703 0.654 0.755

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 2594

Odds Ratio by Center

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=4




SMOKE CANCER

Frequency, 1, 2, Total
binjiiniiiiniiimiiiiiiin

1, 235, 172, 407
binjiinijiiniiimiiiiiiin

2, 58, 121, 179

ijiisiimiiimiiiii
Total 293 293 586

Odds Ratio by Center

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
DRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRNRRARRRRRRRRDRRERINDID)

1 Nonzero Correlation 1 31.871 0.001

2 Row Mean Scores Differ 1 31.871 0.001

3 General Association 1 31.871 0.001

Estimates of the Common Relative Risk (Row1/Row2)

95%
Type of Study Method Value Confidence Bounds

I I Il
Case-Control Mantel-Haenszel 2.850 1.981 4.100

(Odds Ratio) Logit 2.850 1.969 4.125
Cohort Mantel-Haenszel 1.782 1.458 2.178
(Col1 Risk) Logit 1.782 1.420 2.237

Cohort Mantel-Haenszel 0.625 0.531 0.736
(Col2 Risk) Logit 0.625 0.537 0.728

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 586
Odds Ratio by Center

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=5

SMOKE CANCER

Frequency, 1, 2, Total
binjiiiiiiiniiimiiiiiiig

1, 402, 308, 710
binjiiiiiiiiniiimiiiijig

2, 121, 215, 336

s miiimiiiisi
Total 523 523 1046

Odds Ratio by Center
CENTER=5 ---mmmmmmmmmmmmcmmee e

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)




Statistic Alternative Hypothesis DF  Value Prob

i
1 Nonzero Correlation 1 38.706 0.001

2 Row Mean Scores Differ 1 38.706 0.001
3 General Association 1 38.706 0.001

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

i
Case-Control Mantel-Haenszel 2.319 1.779 3.023

(Odds Ratio) Logit 2319 1.775 3.031

Cohort Mantel-Haenszel 1.572 1.363 1.813
(Coll Risk) Logit 1.572 1.345 1.838

Cohort Mantel-Haenszel 0.678 0.600 0.766
(Col2 Risk) Logit 0.678 0.604 0.761

The confidence bounds for the M-H estimates are test-based.

Total Sample Size = 1046
0Odds Ratio by Center

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=6

SMOKE CANCER

Frequency, 1, 2, Total
binjiipigiiniiwiiiiiie

1, 182, 156, 338
binjiipimiiniiwiiiiiie

2, 72, 98, 170

g
Total 254 254 508

Odds Ratio by Center

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
T IniinInIgg

1 Nonzero Correlation 1 5.965 0.015

2 Row Mean Scores Differ 1  5.965 0.015

3 General Association 1 5.965 0.015

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

T nIiiIInIInigg
Case-Control Mantel-Haenszel 1.588 1.096 2.302

(Odds Ratio) Logit 1.588 1.095 2.303
Cohort Mantel-Haenszel 1.271 1.049 1.542
(Col1 Risk) Logit 1.271 1.040 1.555

Cohort Mantel-Haenszel 0.801 0.670 0.957
(Col2 Risk) Logit 0.801 0.674 0.952

The confidence bounds for the M-H estimates are test-based.




Total Sample Size = 508

Odds Ratio by Center
CENTER=7 -----mmmmmmmmm-

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=7

SMOKE CANCER

Frequency, 1, 2, Total
binjinsiiminsiiiwiiiiig

1, 60, 99, 159
biijiipimiiniiwiiiiiig

2, 11, 43, 54

iiijigiginiiiigiiiiig
Total 71 142 213

Odds Ratio by Center
ol 31Y) 1 A —

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
DRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRNRRNRRRRRRRRDRNRRDDMIE)

1 Nonzero Correlation 1 5.444 0.020

2 Row Mean Scores Differ 1  5.444 0.020

3 General Association 1 5.444 0.020

Estimates of the Common Relative Risk (Row1/Row2)

95%
Type of Study Method Value Confidence Bounds
JIIIII I InIiiInIgg
Case-Control Mantel-Haenszel 2.369 1.148 4.889
(Odds Ratio) Logit 2.369 1.135 4.945

Cohort Mantel-Haenszel 1.852 1.104 3.109
(Col1 Risk) Logit 1.852 1.054 3.256

Cohort Mantel-Haenszel 0.782 0.636 0.961
(Col2 Risk) Logit 0.782 0.652 0.937

The confidence bounds for the M-H estimates are test-based.

Total Sample Size =213

Odds Ratio by Center
CENTER=8 ------mmmmmmmmm oo

TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=8

SMOKE CANCER

Frequency, 1, 2, Total
binjiigpimiisiiiiiiiiii

1, 104, 89, 193
binjiiiimingiiiwiiiiiiii

2, 21, 36, 57

iijigigisniiigiiiiig
Total 125 125 250




0Odds Ratio by Center
ol N 1 T ——

SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
i)

1 Nonzero Correlation 1 5.093  0.024

2 Row Mean Scores Differ 1  5.093 0.024

3 General Association 1 5.093 0.024

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

JIIIII I nIIiIig
Case-Control Mantel-Haenszel 2.003 1.096 3.663

(Odds Ratio) Logit 2.003 1.091 3.680
Cohort Mantel-Haenszel 1.463 1.051 2.035
(Coll Risk) Logit 1.463 1.016 2.105

Cohort Mantel-Haenszel 0.730 0.556 0.959
(Col2 Risk) Logit 0.730 0.569 0.938

The confidence bounds for the M-H estimates are test-based.
Total Sample Size = 250

Center Odds Ratio
2.850
2.369
2.319
2.196
2.175
2.143
2.003
1.688
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proc freq data=cmh;
by center;
tables cancer*smoke/chisg;
weight count;
run;
proc freq data=cmh;
tables cancer*smoke/chisg;
weight count;
run;
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data cmh;

input hospital driving hernia count @@;
cards;

1118 1121 12147 12226
2115 2120 22117 22221
3114 3124 32113 32277
4112 4121042112 42265
5111 5123 5215 52210
6111 6122 6213 62211
7112 7122 72112 72237
proc freq data=cmh;

weight count;

table hospital*driving*hernia/ cmh relrisk;
run;

Odds Ratio by hospital
TABLE 1 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=1

DRIVING HERNIA

Frequency, 1, 2, Total

bisiiisiiiinsiimiiiiiig
1, 8, 1, 9

binsiinsiiiinsiimiiiiig
2, 47, 26, 73

binsiiniiiiinsiimiiiiig
Total 55 27 82

STATISTICS FOR TABLE 1 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=1

Estimates of the Relative Risk (Row1/Row2)

95%
Type of Study Value Confidence Bounds
NI InIInIInIInIIIiigg
Case-Control 4.426  0.524 37.365
Cohort (Col1 Risk) 1.381 1.036 1.840
Cohort (Col2 Risk)  0.312 0.048 2.031

Sample Size = 82

TABLE 2 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=2

DRIVING HERNIA

Frequency, 1, 2, Total
i
1, 5, 0, 5
il
2, 17, 21, 38

Riisizigirisiiiil
Total 22 21 43

Odds Ratio by hospital




STATISTICS FOR TABLE 2 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=2

Estimates of the Relative Risk (Row1/Row?2)

95%
Type of Study Value Confidence Bounds

TNl
Cohort (Coll Risk)  2.235 1.570 3.183

Sample Size =43
One or more risk estimates not computed --- zero cell.

TABLE 3 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=3

DRIVING HERNIA

Frequency, 1, 2, Total
isiingiiminiiiigiiiiii

1, 4, 4, 8
isiingiiminiiiigiiiiii

2, 13, 77, 90

isjijiiiiisiigiiiisii
Total 17 81 98

STATISTICS FOR TABLE 3 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=3

Estimates of the Relative Risk (Row1/Row?2)
95%
Type of Study Value Confidence Bounds
NI I nIIiIIIngIIgg
Case-Control 5.923 1.315 26.688
Cohort (Col1 Risk) 3.462  1.470 8.149
Cohort (Col2 Risk) 0.584 0.291 1.175

Sample Size = 98

0Odds Ratio by hospital
TABLE 4 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=4

DRIVING HERNIA

Frequency, 1, 2, Total
iR

1, 2, 10, 12
iR

2, 12, 65, 77
iR
Total 14 75 89

STATISTICS FOR TABLE 4 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=4

Estimates of the Relative Risk (Row1/Row?2)
95%
Type of Study Value Confidence Bounds
NI InIInInIIIngigg
Case-Control 1.083 0.210 5.575
Cohort (Col1 Risk) 1.069  0.272 4.199
Cohort (Col2 Risk)  0.987 0.753 1.294




Sample Size = 89

TABLE 5 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=5

DRIVING HERNIA

Frequency, 1, 2, Total
binjiiniiiinsiimiiiiiiig

1, 1, 3, 4
binjiiniiiniiimiiiiiiig

2, 5, 10, 15

ijiisiiminiigiiiiii
Total 6 13 19

Odds Ratio by hospital
STATISTICS FOR TABLE 5 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=5

Estimates of the Relative Risk (Row1/Row2)

95%
Type of Study Value Confidence Bounds
TN
Case-Control 0.667 0.054 8.161
Cohort (Col1 Risk) 0.750 0.119 4.732
Cohort (Col2 Risk)  1.125 0.576  2.197

Sample Size = 19
TABLE 6 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=6

DRIVING HERNIA

Frequency, 1, 2, Total
binjiipiminniiiwiiiiiiii

1, 1, 2, 3
binjiigiimingiiniiiiiniil

2, 3, 11, 14

ijipisiiniiiigijisiiii
13

Total 4 17

STATISTICS FOR TABLE 6 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=6

Estimates of the Relative Risk (Row1/Row?2)

95%
Type of Study Value Confidence Bounds
NI
Case-Control 1.833 0.121 27.797

Cohort (Col1 Risk) 1.556  0.235 10.283
Cohort (Col2 Risk) 0.848 0.364 1.976

Sample Size =17

Odds Ratio by hospital
TABLE 7 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=7

DRIVING HERNIA

Frequency, 1, 2, Total

inipigisiginniigijisiiii
1 2 2 4
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2, 12, 37, 49

jijigigisniigijisiii
39

Total 14 53

STATISTICS FOR TABLE 7 OF DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL=7

Estimates of the Relative Risk (Row1/Row?2)

95%
Type of Study Value Confidence Bounds
i
Case-Control 3.083 0.391 24.320
Cohort (Coll Risk) 2.042 0.682 6.111
Cohort (Col2 Risk)  0.662 0.245 1.787

Sample Size = 53

Odds Ratio by hospital

SUMMARY STATISTICS FOR DRIVING BY HERNIA
CONTROLLING FOR HOSPITAL

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
T I I Il

1 Nonzero Correlation 1 8993 0.003

2 Row Mean Scores Differ 1  8.993 = 0.003

3 General Association 1 8993 0.003

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

TS s s S s S S A A A S S s s s A s 53333333457
Case-Control Mantel-Haenszel 3.002 1.464 6.159

(Odds Ratio) Logit * 2.789 1.288 6.037
Cohort Mantel-Haenszel 1.659 1.192 2.309
(Coll Risk) Logit 1.720 1.399 2.115

Cohort Mantel-Haenszel 0.702 0.557 0.885
(Col2 Risk) Logit * 0.897 0.720 1.117

The confidence bounds for the M-H estimates are test-based.

* denotes that the logit estimators use a correction
of 0.5 in every cell of those tables that contain a zero.

Breslow-Day Test for Homogeneity of the Odds Ratios

Chi-Square = 6.137 DF= 6 Prob = 0.408

Total Sample Size = 401
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proc freq data=cmh;
weight count; by hospital;
table driving*hernia/ cmh norow nocol nopercent relrisk;run;
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proc freq data=cmh;

weight count;

table driving*hernia/ cmh norow nocol nopercent relrisk;
run;

Sl Jlaainly i) J gemn 5 A8land) o JELY) 38 LA (Kay

proc freq data=cmh;
weight count;
table driving*hernia/ chisq;

run;
-ol3a)| c.a.a}auSLg.J}u; Ja bl (a yh gl JEW) da (S

data cmh;
input hospital driving hernia count ;
cards;

1118

1121
12147
12226
2115

2120
22117
22221
3114

3124
32113
32277
4112
41210
42112
42265
5111

5123

5215
52210
6111

6122

6213
62211
7112

7122
72112
72237

proc freq data=cmh;
weight count;
table hospital*driving*hernia/ cmh norow nocol nopercent relrisk;
run;
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data myeloma;
input time vstatus logbun hgb platelet age logwbc frac
logpbm protein scalc;
label time="survival time'
vstatus='0=alive 1=dead’;

cards;

1.25 1 2.2175 9.4 1 67 3.6628 1 1.9542 12 10
1.25 1 1.9395 12.0 1 38 3.9868 1 1.9542 20 18
2.00 1 1.5185 9.8 1 81 3.8751 1 2.0000 2 15
2.00 1 1.7482 11.3 0 75 3.8062 1 1.2553 0 12
2.00 1 1.3010 5.1 0 57 3.7243 1 2.0000 3 9
3.00 1 1.5441 6.7 1 46 4.4757 0 1.9345 12 10
5.00 1 2.2355 10.1 1 50 49542 1 1.6628 4 9
5001 1.6812 65174 3.7324 0 1.7324 5 9
6.00 1 1.3617 9.0 1 77 3.5441 0 14624 1 8
6.00 1 2.1139 10.2 0 70 3.5441 1 1.3617 1 8
6.00 1 1.1139 9.7 1 60 3.5185 1 1.3979 0 10
6.00 1 1.4150 10.4 1 67 3.9294 1 1.6902 0 8
7.00 1 1.9777 9.5 1 48 3.3617 1 1.5682 5 10
7.00 1 1.0414 5.1 0 61 3.7324 1 2.0000 1 10
7.00 1 1.1761 11.4 1 53 3.7243 1 1.5185 1 13
9.00 1 1.7243 8.2 1 55 3.7993 1 1.7404 0 12
11.00 1 1.1139 14.0 1 61 3.8808 1 1.2788 0 10
11.00 1 1.2304 12.0 1 43 3.7709 1 1.1761 1 9
11.00 1 1.3010 13.2 1 65 3.7993 1 1.8195 1 10
11.00 1 1.5682 7.5 1 70 3.8865 0 1.6721 0 12
11.00 1 1.0792 9.6 1 51 3.5051 1 1.9031 0 9
13.00 1 0.7782 5.5 0 60 3.5798 1 1.3979 2 10
14.00 1 1.3979 14.6 1 66 3.7243 1 1.2553 2 10
15.00 1 1.6021 10.6 1 70 3.6902 1 1.4314 0 11
16.00 1 1.3424 9.0 1 48 3.9345 1 2.0000 0 10
16.00 1 1.3222 8.8 1 62 3.6990 1 0.6990 17 10
17.00 1 1.2304 10.0 1 53 3.8808 1 1.4472 4 9
17.00 1 1.5911 11.2 1 68 3.4314 0 1.6128 1 10
18.00 1 1.4472 7.5 1 65 3.5682 0 0.9031 7 8
19.00 1 1.0792 14.4 1 51 3.9191 1 2.0000 6 15
19.00 1 1.2553 7.5 0 60 3.7924 1 1.9294 5 9
24.00 1 1.3010 14.6 1 56 4.0899 1 0.4771 0 9
25.00 1 1.0000 12.4 1 67 3.8195 1 1.6435 0 10
26.00 1 1.2304 11.2 1 49 3.6021 1 2.0000 27 11
32.00 1 1.3222 106 1 46 3.6990 1 1.6335 1 9



35.00 1 1.1139 7.0 0 48 3.6532 1 1.1761 4 10
37.00 1 1.6021 11.0 1 63 3.9542 0 1.2041 7 9
41.00 1 1.0000 10.2 1 69 3.4771 1 1.4771 6 10
41.00 1 1.1461 5.0 1 70 3.5185 1 1.3424 0 9
51.00 1 1.5682 7.7 0 74 3.4150 1 1.0414 4 13
52.00 1 1.0000 10.1 1 60 3.8573 1 1.6532 4 10
54.00 1 1.2553 9.0 1 49 3.7243 1 1.6990 2 10
58.00 1 1.2041 12.1 1 42 3.6990 1 1.5798 22 10
66.00 1 1.4472 6.6 1 59 3.7853 1 1.8195 0 9
67.00 1 1.3222 12.8 1 52 3.6435 1 1.0414 1 10
88.00 1 1.1761 10.6 1 47 3.5563 0 1.7559 21 9
89.00 1 1.3222 14.0 1 63 3.6532 1 1.6232 1 9
92.00 1 1.4314 11.0 1 58 4.0755 1 1.4150 4 11

4.00 0 1.9542 10.2 1 59 4.0453 0 0.7782 12 10
4.00 0 1.9243 10.0 1 49 3.9590 0 1.6232 0 13
7.00 0 1.1139 124 1 48 3.7993 1 1.8573 0 10
7.00 0 1.5315 10.2 1 81 3.5911 0 1.8808 0 11
8.00 0 1.0792 9.9 1 57 3.8325 1 1.6532 0 8

12.00 0 1.1461 11.6 1 46 3.6435 0 1.1461 0 7
11.00 0 1.6128 14.0 1 60 3.7324 1 1.8451 3 9
12.00 0 1.3979 8.8 1 66 3.8388 1 1.3617 0 9
13.00 0 1.6628 4.9 0 71 3.6435 0 1.7924 0 9
16.00 0 1.1461 13.0 1 55 3.8573 0 0.9031 0 9
19.00 0 1.3222 13.0 1 59 3.7709 1 2.0000 1 10
19.00 0 1.3222 10.8 1 69 3.8808 1 1.5185 0 10
28.00 0 1.2304 7.3 182 3.7482 1 16721 0 9
41.00 0 1.7559 12.8 1 72 3.7243 1 1.4472 1 9
53.00 0 1.1139 12.0 1 66 3.6128 1 2.0000 1 11
57.00 0 1.2553 12.5 1 66 3.9685 0 1.9542 0 11

77.00 0 1.0792 14.0 1 60 3.6812 0 0.9542 0 12

title 'Example 1. Stepwise Regression';

proc phreg data=myeloma;

model time*vstatus(0)=logbun hgb platelet age logwbc frac

logpbm protein scalc /
selection=stepwise slentry=0.25
slstay=0.15 details;

run;
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Example 1. Stepwise Regression
The PHREG Procedure

Data Set: WORK.MYELOMA

Dependent Variable: TIME  survival time
Censoring Variable: VSTATUS O=alive 1=dead
Censoring Value(s): 0



Ties Handling: BRESLOW

Summary of the Number of
Event and Censored Values

Percent
Total Event Censored Censored

65 48 17 26.15
Analysis of Variables Not in the Model

Score Pr>
Variable  Chi-Square Chi-Square

LOGBUN 8.5164 0.0035
HGB 5.0664 0.0244
PLATELET 3.1816 0.0745
AGE 0.0183 0.8924
LOGWBC 0.5658 0.4519
FRAC 0.9151 0.3388
LOGPBM 0.5846 0.4445
PROTEIN 0.1466 0.7018
SCALC 1.1109 0.2919

Residual Chi-square = 18.4550 with 9 DF (p=0.0302)

Step 1:Variable LOGBUN is entered. The model contains the following explanatory variables.

LOGBUN

Example 1. Stepwise Regression
The PHREG Procedure
Testing Global Null Hypothesis: BETA=0

Without With
Criterion Covariates Covariates Model Chi-Square

-210G L 309.716  301.959  7.757 with 1 DF (p=0.0053)
Score . . 8.516 with 1 DF (p=0.0035)
Wald . . 8.339 with 1 DF (p=0.0039)

Analysis of Maximum Likelihood Estimates
Parameter Standard  Wald Pr> Risk

Variable DF Estimate Error Chi-Square Chi-Square Ratio
LOGBUN 1 1.745947  0.60460  8.33919 0.0039  5.731

Lna Y A 365 HGB Ll e W1 A Jalall lld ey eyl 330

Analysis of Variables Not in the Model

Score Pr>
Variable  Chi-Square Chi-Square

HGB 4.3468 0.0371
PLATELET 2.0183 0.1554
AGE 0.7159 0.3975
LOGWBC 0.0704 0.7908
FRAC 1.0354 0.3089
LOGPBM 1.0334 0.3094
PROTEIN 0.5214 0.4703
SCALC 1.4150 0.2342

Residual Chi-square = 9.3164 with 8 DF (p=0.3163)




Step 2:Variable HGB is entered. The model contains the following explanatory variables.

LOGBUN HGB

Example 1. Stepwise Regression
The PHREG Procedure

Testing Global Null Hypothesis: BETA=0

Without With
Criterion Covariates Covariates Model Chi-Square

-210G L 309.716  297.767  11.949 with 2 DF (p=0.0025)

Score . . 12.725 with 2 DF (p=0.0017)
Wald

Analysis of Maximum Likelihood Estimates

Parameter Standard  Wald Pr> Risk
Variable DF Estimate Error Chi-Square Chi-Square  Ratio

LOGBUN 1 1.674399 0.61209  7.48330 0.0062  5.336
HGB 1 -0.118987 0.05751 4.28112 0.0385  0.888

Ldlaia) A J8) 53 LS Jualal) 12 (Y @lld g dmn W1 Ay Ha8y s SCALC bl Jalall el yall 336,

Analysis of Variables Not in the Model

Score Pr>
Variable  Chi-Square Chi-Square

PLATELET 0.2266 0.6341

AGE 1.3508 0.2451
LOGWBC 0.3785 0.5384
FRAC 1.0491 0.3057
LOGPBM 0.6741 0.4116
PROTEIN 0.6592 0.4168
SCALC 1.8225 0.1770

Residual Chi-square = 5.3635 with 7 DF (p=0.6157)

Step 3: Variable SCALC is entered. The model contains the following explanatory variables.
LOGBUN HGB  SCALC
Example 1. Stepwise Regression
The PHREG Procedure
Testing Global Null Hypothesis: BETA=0

Without With
Criterion Covariates Covariates Model Chi-Square

-2LOG L 309.716 296.078  13.638 with 3 DF (p=0.0034)
Score . . 15.305 with 3 DF (p=0.0016)
Wald . . 14.454 with 3 DF (p=0.0023)

Analysis of Maximum Likelihood Estimates

Parameter Standard ~ Wald Pr> Risk
Variable DF Estimate Error Chi-Square Chi-Square  Ratio

LOGBUN 1 1.635924  0.62359  6.88214 0.0087 5.134
HGB 1 -0.126428 0.05868  4.64194 0.0312 0.881
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SCALC 1 0.132856  0.09868  1.81254 0.1782  1.142

4.53;.1641_1‘).\“ e}s:\dlﬂ\ Jaladl )ga"ua.:w?dc T
Step 4: Variable SCALC is removed. The model contains the following explanatory variables.

LOGBUN HGB

Testing Global Null Hypothesis: BETA=0

Without With
Criterion Covariates Covariates Model Chi-Square

-210G L 309.716  297.767  11.949 with 2 DF (p=0.0025)

Score . . 12.725 with 2 DF (p=0.0017)
Wald ) . 12.190 with 2 DF (p=0.0023)

Analysis of Maximum Likelihood Estimates

Parameter Standard ~ Wald Pr> Risk
Variable DF Estimate Error Chi-Square Chi-Square  Ratio

LOGBUN 1 1.674399 0.61209  7.48330 0.0062  5.336
HGB 1 -0.118987 0.05751 4.28112 0.0385  0.888

i) Joany Lad 3 ) sdadld) A e 55 L 3N LA iy jle ol A 30l ) o) bl (e (it
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Example 1. Stepwise Regression

The PHREG Procedure
Analysis of Variables Not in the Model

Score Pr>
Variable  Chi-Square Chi-Square

PLATELET 0.2266 0.6341

AGE 1.3508 0.2451
LOGWBC 0.3785 0.5384
FRAC 1.0491 0.3057
LOGPBM 0.6741 0.4116
PROTEIN 0.6592 0.4168
SCALC 1.8225 0.1770

Residual Chi-square = 5.3635 with 7 DF (p=0.6157)

NOTE: Model building terminates because the variable to be entered is the variable that was removed in the last step.

Summary of Stepwise Procedure
Variable Number Score  Wald Pr>
Step Entered Removed In  Chi-Square Chi-Square Chi-Square

1 LOGBUN 1 8.5164 . 0.0035
2 HGB 2 4.3468 . 0.0371
3 SCALC 3 1.8225 . 0.1770
4 SCALC 2 . 1.8125 0.1782

Jule Jaas el pll o) aaii slstay=0.20 Jie s 3 Aasty Jualall el paasi Wl gla
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data raw;

input w m freg;

cards;

11316

10222

21197

20105

PROC LOGISTIC DATA=raw DESCENDING;
WEIGHT freq;
MODEL m =w;

RUN;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.RAW
Response Variable: M
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 840

Link Function: Logit

Response Profile

Ordered Total
Value M Count Weight

1 1 2 513.00000
2 0 2 327.00000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept  and
Criterion  Only  Covariates Chi-Square for Covariates

AlC 1124.958 1123.502

SC 1124.345 1122.275

-2Ll0GL 1122958 1119.502 3.456 with 1 DF (p=0.0630)
Score . . 3.433 with 1 DF (p=0.0639)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Stand Odds
Variable DF Estimate

INTERCPT 1 0.0769 0.2128 0.1306 0.7178
w 1 0.2762 0.1492 3.4251 0.0642 1222630 1.318
Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D =0.000

Error

Chi-Square Chi-Square Estimate Ratio




Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000
(4 pairs) c =0.500
d\.;_)l\ Ulal 3 e 1.31 cLall bl :“.;:A_A‘)\
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datac;
input W M COUNT;
CARDS;
10222
11316
20105
21197
;OPTION NODATE NONUMBER,;
proc freq data=c;
weight count;
table W*M/ cmh norow nocol nopercent ;

run;
(il 1asl) ey Measures Sl dilaaly ol Y ad e J seaall (Sey :A82a3ka

The SAS System
TABLE OF W BY M

w M

Frequency, O, 1, Total
isiintiiminiiisimiiiijiig

1, 222, 316, 538
iiingiiminiingiliiiiiii

2, 105, 197, 302

isiijiiiiisisimiisiiia
Total 327 513 840

SUMMARY STATISTICS FOR W BY M
Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
JINIIIII I I I 0313333313313

1 Nonzero Correlation 1 3.429 0.064

2 Row Mean Scores Differ 1  3.429 0.064

3 General Association 1 3.429 0.064

Estimates of the Common Relative Risk (Row1/Row2)

95%
Type of Study Method Value Confidence Bounds
T nIiiIInIInigg
Case-Control Mantel-Haenszel 1.318 0.984 1.766
(Odds Ratio) Logit 1.318 0.984 1.766

Cohort Mantel-Haenszel 1.187 0.990 1.423
(Coll Risk) Logit 1.187 0.987 1.427

Cohort Mantel-Haenszel 0.900 0.806 1.006
(Col2 Risk) Logit 0.900 0.808 1.004

The confidence bounds for the M-H estimates are test-based.
Total Sample Size = 840
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DATA g;
INPUT CHD aged freq;

cards;

0051

016

1022

1121

proc freq data=e;

tables CHD*aged/chisq;

weight freq;

run;

proc logistic data=e descending;
model CHD= aged;

weight freq;

run;

The SAS System
TABLE OF CHD BY AGED

CHD = AGED

Frequency,
Percent ,
Row Pct ,
ColPct, 0, 1, Total
ininjiimiiingiiminiiii
o, 51, 6, 57
, 51.00, 6.00, 57.00
, 89.47, 10.53,
, 69.86, 22.22,
igiiiiiimiiiijiiminiiiiii
1, 22, 21, 43
, 22.00, 21.00, 43.00
, 51.16, 48.84,
, 30.14, 77.78,
ininjiimiingiiminiiii
Total 73 27 100
73.00 27.00 100.00

STATISTICS FOR TABLE OF CHD BY AGED

Statistic DF Value Prob
TN nInIininngIgg
Chi-Square 1 18.252 0.001
Likelihood Ratio Chi-Square 1 18.704  0.001
Continuity Adj. Chi-Square 1 16.360  0.001
Mantel-Haenszel Chi-Square 1 18.069  0.001

Fisher's Exact Test (Left) 1.000
(Right) 2.24E-05
(2-Tail) 2.74E-05

Phi Coefficient 0.427

Contingency Coefficient 0.393

Cramer's V 0.427

Sample Size = 100
o) oall Al U Aalall oLl g Jla Sl (o S sina (3558 255 1 i (51 sl Ty sinall Al

The SAS System




The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: CHD
Response Levels: 2
Number of Observations: 4
Weight Variable: FREQ
Sum of Weights: 100

Link Function: Logit

Response Profile

Ordered Total
Value CHD Count Weight

1 1 2 43.000000
2 0 2 57.000000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AlC 138.663  121.959
sC 138.049  120.732

-210GL  136.663 117.959  18.704 with 1 DF (p=0.0001)
Score ) . 18.252 with 1 DF (p=0.0001)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standard Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate  Ratio

INTERCPT 1 -0.8408 0.2551 10.8652 0.0010
AGED 1 20935 0.5285 15.6899 0.0001 2.958530 8.114

Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D = 0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500
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data cmh;

input center smoke cancer count @@;
cards;

111126 112100 12135 12261
211908 212688 221497 222807
311913 312747 321336 322598
411235 412172 42158 422121
511402 512308 521121 522215
611182 612156 621 72 622 98
71160 71299 72111 722 43
811104 81289 82121 822 36




proc freq data=cmh;

weight count;

table center*smoke*cancer/ cmh norow nocol nopercent ;
run;

Odds Ratio by Center
TABLE 1 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=1

SMOKE  CANCER

Frequency, 1, 2, Total
binjiiniiiinjiimiiiiiiig

1, 126, 100, 226
binjiiiigiiniiimiiiiiiig

2, 35, 61, 96

iiiisiiwiiiigiiiii
Total 161 161 322

TABLE 2 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=2

SMOKE CANCER

Frequency, 1, 2, Total
binjiinjiiiiniiimiiiiiiig

1, 908, 688, 1596
binjiiniiiiiniiimiiiiiiig

2, 497, 807, 1304

nidjijiiiipipsiisiniig
Total 1405 1495 2900

TABLE 3 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=3

SMOKE CANCER

Frequency, 1, 2, Total
binjiisjimiisiiiiwiiiiiiie

1, 913, 747, 1660
binjiigiimingiiiwiiiiiii

2, 336, 598, 934

nppiwiRiiii
Total 1249 1345 2594

Odds Ratio by Center
TABLE 4 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=4

SMOKE CANCER

Frequency, 1, 2, Total

g
1, 235, 172, 407

il
2, 58, 121, 179

g
Total 293 293 586

TABLE 5 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=5

SMOKE CANCER

Frequency, 1, 2, Total
binjiipimingiiniwiiiiiii




1, 402, 308, 710
biinnsiiisiiiinwiiiinig
2, 121, 215, 336

ijipijiisisiiiiiiisiii
Total 523 523 1046

TABLE 6 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=6

SMOKE CANCER

Frequency, 1, 2, Total
binjiijigiiniiiwiiiiii

1, 182, 156, 338
binjingiimingiiniwiiiiiii

2, 72, 98, 170

il
Total 254 254 508

Odds Ratio by Center
TABLE 7 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=7

SMOKE CANCER

Frequency, 1, 2, Total
binjiigpimingiiniiiiiiiil

1, 60, 99, 159
binjiipimiigiiniwiiiiiig

2, 11, 43, 54

i
Total 71 142 213

TABLE 8 OF SMOKE BY CANCER
CONTROLLING FOR CENTER=8

SMOKE CANCER

Frequency, 1, 2, Total
iiiniiniiiliiiigjiiiiiie
1, 104, 89, 193
iiiniiniiiliiiigjiiiiiie
2, 21, 36, 57
ininwiililigiiiiig
Total 125 125 250
Odds Ratio by Center
SUMMARY STATISTICS FOR SMOKE BY CANCER
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value  Prob

JITII I I IniinInIinigg

1 Nonzero Correlation 1 280.138 0.001

2 Row Mean Scores Differ = 1 280.138 0.001

3 General Association 1 280.138 0.001

Estimates of the Common Relative Risk (Row1/Row2)
95%

Type of Study Method Value Confidence Bounds

JIIIII I IInInIIiIIIgg

Case-Control Mantel-Haenszel 2.174 1.985 2.382

(Odds Ratio) Logit 2.173 1983 2.382

Cohort Mantel-Haenszel 1.519 1.447 1.595
(Col1 Risk) Logit 1.513 1.436 1.594

Cohort Mantel-Haenszel 0.700 0.671 0.730
(Col2 Risk) Logit 0.701 0.673 0.730

The confidence bounds for the M-H estimates are test-based.




Breslow-Day Test for Homogeneity of the Odds Ratios

Chi-Square = 5.200 DF= 7 Prob = 0.636
Total Sample Size = 8419
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data cmh;

input center smoke cancer count @@;
cards;

111126 112100 12135 122 61
211908 212688 221497 222807
311913 312747 321336 322598
411235 412172 42158 422121
511402 512308 521121 522215
611182 612156 621 72 622 98
71160 71299 72111 722 43
811104 81289 82121 822 36
proc freq data=cmh;

weight count;by center;

table center*smoke*cancer/ cmh norow nocol nopercent ;
run;

olial 5D 8 i sall ()5 Galaas) e cpaadll il A8 e Al 0 80(115) Jl
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DATA €;
INPUT race birthw smoke freq;
cards;
10040
10133
1104
11119
20011
2014
2105
2116
30035
3017




31020

3115

proc freq data=e;
by race;
tables birthw*smoke/chisq;
weight freq;

run;

proc logistic data=e descending;
by race;
model birthw= smoke;
weight freq;

run;

proc freq data=e;
tables birthw*smoke/chisq;
weight freq;

run;

proc logistic data=e descending;
model birthw= smoke;
weight freq;

run;

TABLE OF BIRTHW BY SMOKE
BIRTHW  SMOKE

Frequency,
Percent ,
Row Pct ,
Col Pct , o, 1, Total
binjiiiimiiiniiimiiiiiiig
0, 40, 33, 73
, 41.67, 34.38, 76.04
, 54.79, 45.21,
, 90.91, 63.46,
binjiiniiiiniiimiiiiiiig
1, 4, 19, 23
, 4.17, 19.79, 23.96
, 17.39, 82.61,
, 9.09, 36.54,
binjiiiiiiiiniiimiitiiiig
Total 44 52 96
45.83 54.17 100.00

STATISTICS FOR TABLE OF BIRTHW BY SMOKE

Statistic DF Value Prob
TN InInIniInngIgg
Chi-Square 1 9.856 0.002
Likelihood Ratio Chi-Square 1 10.636  0.001
Continuity Adj. Chi-Square 1 8.407 0.004
Mantel-Haenszel Chi-Square 1 9.753  0.002

Fisher's Exact Test (Left) 1.000
(Right) 1.43E-03
(2-Tail) 1.79E-03

Phi Coefficient 0.320

Contingency Coefficient 0.305

Cramer's V 0.320

Sample Size = 96

W) il b il gall (35 Galisl b i sl ol iaS ((0.002) A sinall 5IS g se o
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RACE=2

TABLE OF BIRTHW BY SMOKE
BIRTHW  SMOKE

Frequency,
Percent ,
Row Pct ,
ColPct, 0, 1, Total
ijiiijiimiiiijiiminiijii
o, 11, 4, 15
, 42.31, 15.38, 57.69
, 73.33, 26.67,
, 68.75, 40.00,
isiisiiimiiisiimisiiini
1, 5, 6, 11
, 19.23, 23.08, 42.31
, 45.45, 5455,
, 31.25, 60.00,
igiiniiimiiigiiminiijii
Total 16 10 26
61.54 38.46 100.00

STATISTICS FOR TABLE OF BIRTHW BY SMOKE

Statistic DF Value Prob
TNyl
Chi-Square 1 2084 0.149
Likelihood Ratio Chi-Square 1 2.091 = 0.148
Continuity Adj. Chi-Square = 1 1.072  0.300
Mantel-Haenszel Chi-Square 1 2.004  0.157
Fisher's Exact Test (Left) 0.968
(Right) 0.150
(2-Tail) 0.228
Phi Coefficient 0.283
Contingency Coefficient 0.272
Cramer's V 0.283

Sample Size = 26
WARNING: 25% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

() Gl (B 2l gall 055 (i) (B i ol Al o) (5 (0.149) Asinall e 1S @ e Aad
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RACE=3

TABLE OF BIRTHW BY SMOKE
BIRTHW  SMOKE

Frequency,
Percent ,
Row Pct ,
Col Pct , 0, 1, Total
binjiiiiiiiniiimiiiiiiig
o, 35, 7, 42
, 52.24, 10.45, 62.69
, 83.33, 16.67,
, 63.64, 58.33,
binjiiiiiiiiniiimiitiiig
1, 20, 5, 25
, 29.85, 7.46, 37.31
, 80.00, 20.00,
, 36.36, 41.67,
binjiiiiiiiniiimiiiiiiig




Total 55 12 67
82.09 17.91 100.00

STATISTICS FOR TABLE OF BIRTHW BY SMOKE

Statistic DF Value Prob
TNyl
Chi-Square 1 0118 0.731
Likelihood Ratio Chi-Square 1 0.117  0.732
Continuity Adj. Chi-Square 1 0.000 0.988
Mantel-Haenszel Chi-Square 1 0.117  0.733

Fisher's Exact Test (Left) 0.752
(Right) 0.487
(2-Tail) 0.751

Phi Coefficient 0.042

Contingency Coefficient 0.042

Cramer's V 0.042

Sample Size = 67
WARNING: 25% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.
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RACE=1

The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: BIRTHW
Response Levels: 2

Number of Observations: 4
Weight Variable: FREQ

Sum of Weights: 96

Link Function: Logit

Response Profile

Ordered Total
Value BIRTHW Count Weight

1 1 2 23.000000
2 0 2 73.000000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion  Only  Covariates Chi-Square for Covariates

AIC 107.715 99.079

Ne 107.101 97.852

-2L0G L 105.715 95.079  10.636 with 1 DF (p=0.0011)
Score . . 9.856 with 1 DF (p=0.0017)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Standard Odds
Variable DF Estimate Error Chi-Sq Chi-Sq  Estimate Ratio

INTERCPT 1 -2.3026 0.5244  19.2796 0.0001 .
SMOKE 1 1.7505 0.5983 8.5611 0.0034 2.720249 5.758

Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D =0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000




(4 pairs) c =0.500
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RACE=2

The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: BIRTHW
Response Levels: 2

Number of Observations: 4
Weight Variable: FREQ

Sum of Weights: 26

Link Function: Logit

Response Profile

Ordered Total
Value BIRTHW  Count Weight

1 1 2 11.000000
2 0 2 15.000000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 37.426 37.335

SC 36.812 36.108

-2LOG L 35.426 33.335 2.091 with 1 DF (p=0.1482)
Score . . 2.084 with 1 DF (p=0.1489)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr>  Stand Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -0.7885 0.5394 2.1370 0.1438
SMOKE 1 1.1939 0.8412 2.0146 0.1558 0.942757 3.300

sV Aasdig Al g 3aV o e 530 3.3 = S (sl 8 clidaal) daa )
Association of Predicted Probabilities and Observed Responses
Concordant = 25.0% Somers' D = 0.000

Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(4 pairs) c =0.500
The SAS System
RACE=3

The LOGISTIC Procedure

Data Set: WORK.E
Response Variable: BIRTHW
Response Levels: 2

Number of Observations: 4
Weight Variable: FREQ

Sum of Weights: 67

Link Function: Logit

Response Profile

Ordered Total
Value BIRTHW Count Weight

1 1 2 25.000000
2 0 2 42.000000




Model Fitting Information and Testing Global Null Hypothesis BETA=0

Intercept
Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 90.521 92.404

SC 89.907 91.176

-2 LOG L 88.521 88.404 0.117 with 1 DF (p=0.7322)
Score . . 0.118 with 1 DF (p=0.7307)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -0.5596 0.2803 3.9858 0.0459
SMOKE 1 0.2231 0.6492 0.1182 0.7310 0.222930 1.250

uJ}l\m.\:\“}A'EJYJ& 3w 1.25 = Callal u.u;l\@t_\h;ld\ 2&;;)\
Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D = 0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000
(4 pairs) c =0.500

The SAS System

TABLE OF BIRTHW BY SMOKE
BIRTHW  SMOKE

Frequency,
Percent ,
Row Pct ,
Col Pct , 0, 1, Total
isiiiiiimiiiijiiminiiiiii
0, 86, 44, 130
, 45.50, 23.28, 68.78
, 66.15, 33.85,
, 74.78, 59.46,
ininiiiwiingiiminiiii
1, 29, 30, 59
, 15.34, 15.87, 31.22
, 49.15, 50.85,
, 25.22, 40.54,
igiiiiiimiiiijiiminiiiiii
Total 115 74 189
60.85 39.15 100.00

STATISTICS FOR TABLE OF BIRTHW BY SMOKE

Statistic DF Value Prob
T nIinIinIIniiIgg
Chi-Square 1 4924 0.026
Likelihood Ratio Chi-Square 1 4.867 = 0.027
Continuity Adj. Chi-Square 1 4.236 0.040
Mantel-Haenszel Chi-Square 1 4.898  0.027

Fisher's Exact Test (Left) 0.991
(Right) 0.020
(2-Tail) 0.036

Phi Coefficient 0.161

Contingency Coefficient 0.159

Cramer's V 0.161

Sample Size = 189
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The LOGISTIC Procedure

Data Set: WORK.E

Response Variable: BIRTHW
Response Levels: 2

Number of Observations: 12
Weight Variable: FREQ

Sum of Weights: 189

Link Function: Logit

Response Profile

Ordered Total
Value BIRTHW Count Weight

1 1 6  59.00000
2 0 6 130.00000

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 236.672 233.805

SC 237.157 234.774

-2 LOG L 234.672 229.805 4.867 with 1 DF (p=0.0274)
Score . . 4.924 with 1 DF (p=0.0265)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized  Odds
Variable DF Estimate Error Chi-Square Chi-Square Estimate Ratio

INTERCPT 1 -1.0871 0.2147 25.6280 0.0001 .
SMOKE 1 0.7041 0.3196 4.8518 0.0276 0.785340  2.022

O0sY) Aaddine Al e 8oV 5 e 50 2.02 = ulial) @AA@ AN Ay )
Association of Predicted Probabilities and Observed Responses

Concordant = 25.0% Somers' D = 0.000
Discordant = 25.0% Gamma =0.000
Tied =50.0% Tau-a =0.000

(36 pairs) c =0.500
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data respire;
input center treatmnt $ response $ count ;
cards;
ltest y29
ltest nl6




1 placeboy 14
1 placebo n 31
2test y37
2test n 8
2 placeboy 24
2 placebo n 21
proc freq order=data;
weight count;
tables center*treatmnt*response /
nocol nopct chisq cmh;
run;

The SAS System

TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=1

TREAT RESPONSE

Frequency,
RowPct )y ,n , Total
igiinjiimiigiiminiii
test , 29, 16, 45
, 64.44, 3556,
igiinjiimiiigiiminiijii
placebo , 14, 31,
, 31.11, 68.89,
igiiniiimiiiigiiminiijii
Total 43 47 90

45

STATISTICS FOR TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=1

Statistic DF Value Prob
i
Chi-Square 1 10.020 0.002

Likelihood Ratio Chi-Square 1 10.216  0.001
Continuity Adj. Chi-Square 1 8.728  0.003
Mantel-Haenszel Chi-Square 1 9.908  0.002

Fisher's Exact Test (Left) 1.000
(Right) 1.46E-03
(2-Tail) 2.92E-03

Phi Coefficient 0.334

Contingency Coefficient 0.317

Cramer's V 0.334

Sample Size =90 )
V) OS5l 8 AT el 8 &y sine 51S s 0 B ) Ly

The SAS System
TABLE 2 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=2

TREAT RESPONSE

Frequency,

RowPct )y ,n , Total
binjiiiiiiiniiimiiiiiiig

test , 37, 8,

, 82.22, 17.78,
binjiiiiiiiniiimiiiiiiig
placebo , 24, 21, 45

, 53.33, 46.67,

i miniimiiiisi
Total 61 29 90

45




STATISTICS FOR TABLE 2 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=2

Statistic DF Value Prob
TNyl
Chi-Square 1 8598 0.003
Likelihood Ratio Chi-Square 1 8.832  0.003
Continuity Adj. Chi-Square 1 7.326  0.007
Mantel-Haenszel Chi-Square 1 8.503  0.004

Fisher's Exact Test (Left) 0.999
(Right) 3.14E-03
(2-Tail) 6.28E-03

Phi Coefficient 0.309

Contingency Coefficient 0.295

Cramer's V 0.309

Sample Size =90
S RSN (3 el o8 R e 4S50 R 0 Loy

The SAS System
SUMMARY STATISTICS FOR TREAT BY RESPONSE
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
NI I I I I I 113111171
1 Nonzero Correlation 1 18.411 0.001
2 Row Mean Scores Differ 1 18.411 0.001
3 General Association 1 18.411 0.001

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds
T Iy IinInIing
Case-Control Mantel-Haenszel 4.029 2.132 7.614
(Odds Ratio) Logit 4.029 2.106 7.707

Cohort Mantel-Haenszel 1.737 1.350 2.235
(Col1 Risk) Logit 1.676 1.294 2.170

Cohort Mantel-Haenszel 0.462 0.324 0.657
(Col2 Risk) Logit 0.474 0.326 0.688

The confidence bounds for the M-H estimates are test-based.
Breslow-Day Test for Homogeneity of the Odds Ratios

Chi-Square = 0.000 DF= 1 Prob =0.990

Total Sample Size = 180
3 ksl 43)lia 3 30 4.02 = (S el (A laad) ) 5340 (il dacinl) dpas )

dakad st Glldy g hy center (elS A8lialy S 50 JS BT daa ) ol (Say

ol LS malial

proc freq order=data;
weight count;by center;
tables treatmnt*response /nocol nopct chisg cmh;

run;
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data stress;
input region $ stress S outcome S count @ @;
cards;
urban low f 48 urban low u 12
urban high f 96 urban high u 94
rural low f55 rural low u 135
rural high f 7 rural highu 53
proc freq order=data;
weight count;
tables region*stress*outcome / chisqg cmh nocol nopct;
run;

TABLE 1 OF STRESS BY OUTCOME
CONTROLLING FOR REGION=urban

STRESS OUTCOME

Frequency,
Row Pct ,f ,u , Total
igjiijiimniiigiiminiijii
low , 48, 12, 60
, 80.00, 20.00,
injinjiiwniiigiiminiiii
high , 96, 94, 190
, 50.53, 4947,
igiinjiimiigiiminiijii
Total 144 106 250

STATISTICS FOR TABLE 1 OF STRESS BY OUTCOME
CONTROLLING FOR REGION=urban

Statistic DF Value Prob
NI I I IiIiIIiIinIgg
Chi-Square 1 16.220 0.001
Likelihood Ratio Chi-Square 1 17.352  0.001
Continuity Adj. Chi-Square 1 15.035 0.001
Mantel-Haenszel Chi-Square 1 16.155  0.001

Fisher's Exact Test (Left) 1.000
(Right) 3.25E-05
(2-Tail) 4.55E-05

Phi Coefficient 0.255

Contingency Coefficient 0.247

Cramer's V 0.255

Sample Size = 250
Y Akl 8 i all i el A o (o S g e e Ay e sy
TABLE 2 OF STRESS BY OUTCOME
CONTROLLING FOR REGION=rural
STRESS OUTCOME
Frequency,

RowPct ,f ,u , Total

binjiiiiiiiniiimiiiiiiig
low , 55, 135, 190

, 28.95, 71.05,




biiiiiiiimininiiiwiiiiia
high , 7, 53, 60
, 11.67, 88.33,

ijisiiiimiisiisiiiiiisi
Total 62 188 250

STATISTICS FOR TABLE 2 OF STRESS BY OUTCOME
CONTROLLING FOR REGION=rural

Statistic DF Value Prob
TNyl
Chi-Square 1 7.302 0.007
Likelihood Ratio Chi-Square 1 8.198  0.004
Continuity Adj. Chi-Square 1 6.404 0.011
Mantel-Haenszel Chi-Square 1 7.272  0.007
Fisher's Exact Test (Left) 0.999
(Right) 4.06E-03
(2-Tail) 6.08E-03
Phi Coefficient 0.171
Contingency Coefficient 0.168
Cramer's V 0.171

Sample Size = 250
Al dalaiall 8 G all B S5 ea ) A Gl S e A A ginae

SUMMARY STATISTICS FOR STRESS BY OUTCOME
CONTROLLING FOR REGION
Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
T Iy IinInIing
1 Nonzero Correlation 1 23.050 0.001
2 Row Mean Scores Differ 1 23.050 0.001
3 General Association 1 23.050 0.001

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds
JIIIIII I I I35 0333303133313
Case-Control Mantel-Haenszel 3.542 2.114 5.935
(Odds Ratio) Logit 3.559 2.081 6.089

Cohort Mantel-Haenszel 1.752 1.393 2.202
(Col1 Risk) Logit 1.629 1.356 1.956

Cohort Mantel-Haenszel 0.661 0.558 0.783
(Col2 Risk) Logit 0.773 0.682 0.877

The confidence bounds for the M-H estimates are test-based.
Breslow-Day Test for Homogeneity of the Odds Ratios
Chi-Square = 0.183 DF= 1 Prob =0.669

Total Sample Size = 500

il SVl & lhe iyl Ao ST 8 50 3.5 = (pitlaiall ladl slgad (o yaal) Fns )

Jaall gl ) dpaa ) aa ¢ Alladl J20 o 8l pall Jee 5805 38 pral Al 50 6 (118) i
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datas;

input inc wifework;
cards;

100

101

101

110

111

111

111

111

120

121

121

121

121

121

121

121

121

proc logistic data=s
descending;

model wifework = inc;
run;

The SAS System
The LOGISTIC Procedure

Data Set: WORK.S

Response Variable: WIFEWORK
Response Levels: 2

Number of Observations: 17
Link Function: Logit

Response Profile

Ordered
Value WIFEWORK Count

1 1 14
2 0 3

Model Fitting Information and Testing Global Null Hypothesis BETA=0
Intercept

Intercept and
Criterion ~ Only  Covariates Chi-Square for Covariates

AIC 17.844 19.102

SC 18.677 20.769

-2LOGL 15844 15102  0.742 with 1 DF (p=0.3891)
Score . . 0.781 with 1 DF (p=0.3770)

Analysis of Maximum Likelihood Estimates

Parameter Standard Wald Pr> Standardized Odd Variable
Estimate Ratio

INTERCPT 1 -6.2383 89795 0.4827 0.4872
INC 1 0.6931 0.8072 0.7373 0.3905 0.300335 2.000

DF Estimate

Error

Chi-Square Chi-Square




Association of Predicted Probabilities and Observed Responses

Concordant = 47.6% Somers' D =0.286
Discordant = 19.0% Gamma =0.429
Tied =33.3% Tau-a =0.088

(42 pairs) c =0.643
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TYPEl 4y b -«

Maximum Likelihood &,k - a

Restricted Maximum Likelihood 4& b - 2

e de sanal (22S) alladll die 35015 5aY sl die (3 sl Jiad AN il ; (119) Jla
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Data F;
inputs p xy se;
XY=X+Y;
cards;
11452711
12432552
13442642
14392433
15452701
164.12434
17432574
184.426.12
194628 3
1104.429.14
21412481
22422512
233.623.04
243.824.12
254.125.03
264 25 4
27412521
284 2492
294226 4
2104.326.14
313.92333
323824 2
333925 3
34412542
354 25.11
364.12531
37392433
384.426.24
394326 1
3104 25.13
414125 2
424226 2
43462751
44483014
45432634
464.22593
47432622
48382411
493.72383
4104.125.14

Gk Al



; option nodate nonumber;
;proc GLM; classes se
model xy =se /ss3;
means se /duncan;
Ismeans se /stderr pdiff; < ¢ _aall SGlay yall o gic Je J geasll Ja¥) 128 ey
quit;
;proc varcomp method= MIVQUEQ; classes se s ;
model xy xy =se s /fixed=1;
quit;
;proc varcomp method= typel; classes se s ;
model x y xy =se s /fixed=1;
quit;
;proc varcomp method= ml; classes se s ;
model x y xy =se s /fixed=1;
quit;
;proc varcomp method= rmel; classes se s ;
model x y xy =se s /fixed=1;
quit;
proc glm ; classes se s ;
modely =ses;
random s /test ;
run;
;proc mixed;classes se s;
model x = se ;
random s/solution;
quit;
;proc mixed;classes se s;
modely = se ;
random s/solution;
quit;

The SAS System

General Linear Models Procedure
Class Level Information

Class Levels Values

SE 4 1234

Number of observations in data set = 38

The SAS System
General Linear Models Procedure
Dependent Variable: X
Source DF Sum of Squares Mean Square F Value Pr>F
Model 3 0.14010965 0.04670322 0.64 0.5952
Error 34 2.48541667 0.07310049
Corrected Total 37 2.62552632

R-Square C.V. Root MSE X Mean

0.053364 6.490271 0.2703710 4.16578947

Source DF TypelllSS Mean Square FValue Pr>F

SE 3 0.14010965 0.04670322 0.64 0.5952




The SAS System
General Linear Models Procedure
Dependent Variable: Y
Source DF Sum of Squares Mean Square F Value Pr>F

Model 3 1.84631082 0.61543694 0.29 0.8341
Error 34 72.78119444 2.14062337

Corrected Total 37 74.62750526

R-Square C.V. Root MSE Y Mean
0.024740 5.705916 1.4630869 25.64157895
Source DF TypelllSS Mean Square F Value Pr>F

SE 3 1.84631082 0.61543694 0.29 0.8341

The SAS System

General Linear Models Procedure
Least Squares Means

SE X  StdErr Pr>|T| Pr>|T| HO: LSMEAN(i)=LSMEAN(j)
LSMEAN  LSMEAN HO:LISMEAN=0 i/j 1 2 3 4

1 4.23750000 0.09559059 0.0001 1 . 0.5698 0.2022 0.7770

2 4.16666667 0.07804939 0.0001 2 0.5698 . 0.4075 0.7815

3 4.06666667 0.09012367 0.0001 3 0.2022 0.4075 . 0.3029
4 4.20000000 0.09012367 0.0001 4 0.7770 0.7815 0.3029 .

SE Y StdErr  Pr>|T| Pr> |T| HO: LSMEAN(i)=LSMEAN(j)
LSMEAN LSMEAN HO:LSMEAN=0 i/j 1 2 3 4
1 25.9125000 0.5172793 0.0001 1 . 0.7004 0.3815 0.8146
2 25.6533333 0.4223568 0.0001 2 0.7004 . 0.5689 0.8885
3 25.2822222 0.4876956 0.0001 3 0.3815 0.5689 . 0.5073
4  25.7444444 0.4876956 0.0001 4 0.8146 0.8885 0.5073 .
NOTE: To ensure overall protection level, only probabilities associated with pre-planned
comparisons should be used.

The SAS System

Variance Components Estimation Procedure
Class Level Information

Class Levels Values

SE 4 1234
S 4 1234
Number of observations in data set = 38
The SAS System

MIVQUE(0) Variance Component Estimation Procedure

SSQ Matrix




Source S Error X Y XY

S 256.84259259 27.69444444 5.39447917 118.11034954  173.09937037
Error 27.69444444 34.00000000 2.48541667  72.78119444  99.78311111

Estimate Estimate Estimate
Variance Component X Y XY
Var(S) 0.01438424 0.25109227 0.39192464
Var(Error) 0.06138391 1.93609804 2.61555811
The SAS System

Variance Components Estimation Procedure
Class Level Information

Class ' Levels Values
SE 4 1234

S 4 1234

Number of observations in data set = 38
The SAS System
Variance Components Estimation Procedure (Type 1)

Dependent Variable: X

Source DF Type I SS Type | MS

SE 3 0.14010965 0.04670322

S 3 0.57109104 0.19036368

Error 31 1.91432563 0.06175244

Corrected Total 37 2.62552632

Source Expected Mean Square

SE Var(Error) + 0.2597 Var(S) + Q(SE)

S Var(Error) + 9.2315 Var(S)

Error Var(Error)

Variance Component Estimate

Var(s) 0.01393181 — AV Adall LY (s
Var(Error) 0.06175244 — oY aiall Uadll ol

The SAS System
Variance Components Estimation Procedure (Type 1)

Dependent Variable: Y

Source DF Type | SS Type | MS

SE 3 1.84631082 0.61543694

S 3 12.55732326 4.18577442
Error 31 60.22387118 1.94270552
Corrected Total 37 74.62750526

Source Expected Mean Square

SE Var(Error) + 0.2597 Var(S) + Q(SE)

S Var(Error) +9.2315 Var(S)




Error Var(Error)

Variance Component Estimate
Var(s) 0.24298038 — Al Aeall oY) il
Var(Error) 1.94270552 — Al daall adll s

The SAS System
Variance Components Estimation Procedure

Dependent Variable: XY

Source DF Type | SS Type | MS

SE 3 3.00202573 1.00067524

S 3 18.39335166 6.13111722

Error 31 81.38975945 2.62547611
Corrected Total 37 102.78513684

Source Expected Mean Square

SE Var(Error) + 0.2597 Var(S) + Q(SE)

S Var(Error) + 9.2315 Var(S)

Error Var(Error)

Variance Component Estimate

Var(s) 0.37974849 — sl ols
Var(Error) 2.62547611 —  prballlal ol

The SAS System

Variance Components Estimation Procedure
Class Level Information

Class Levels Values
SE 4 1234
S 4 1234

Number of observations in data set = 38
The SAS System

Maximum Likelihood Variance Components Estimation Procedure

Dependent Variable: X

Iteration Objective Var(S)  Var(Error)
0 -105.49578381  0.01290109  0.05505463
1 -105.59140163 0.00920865  0.05628186
2 -105.59145922  0.00912863 0.05631531
3 -105.59145922  0.00912820  0.05631549

Convergence criteria met.

Asymptotic Covariance Matrix of Estimates
Var(S) Var(Error)
Var(S) 0.0001148395 -.0000193642

Var(Error) -.0000193642 0.0001864263
The SAS System




Maximum Likelihood Variance Components Estimation Procedure

Dependent Variable: Y

Iteration Objective Var(S)  Var(Error)
0 24.11999812 0.22484448 1.73370913
1 24.03060251 0.14588147 1.77104071
2 24.03051648 0.14370298 1.77232109
3 24.03051647 0.14367316 1.77233873
4 24.03051647 0.14367316 1.77233873

Convergence criteria met.

Asymptotic Covariance Matrix of Estimates
Var(S) Var(Error)
Var(S) 0.0565712085 -.0194243273
Var(Error)  -.0194243273  0.1847464308
The SAS System

Maximum Likelihood Variance Components Estimation Procedure

Dependent Variable: XY

Iteration Objective Var(S)  Var(Error)
0 35.88812245  0.35103494  2.34267559
1 35.79798467  0.23511532 2.39335600
2 35.79790636  0.23208038 2.39500863
3 35.79790635  0.23204475 2.39502816
4 35.79790635  0.23204475 2.39502816

Convergence criteria met.

Asymptotic Covariance Matrix of Estimates
Var(S) Var(Error)
Var(S) 0.1208169641 -.0354029190
Var(Error)  -.0354029190 0.3373321895
The SAS System

Variance Components Estimation Procedure
Class Level Information

Class Levels Values
SE 4 1234

S 4 1234

Number of observations in data set = 38

The SAS System
Restricted Maximum Likelihood Variance Components Estimation Procedure

Dependent Variable: X

Iteration Objective Var(S)  Var(Error)

0 -91.34742227  0.01441886  0.06153165




1 -91.34883446
2 -91.34883474
3 -91.34883474

0.01378375
0.01379264
0.01379264

0.06170554
0.06170302
0.06170302

Convergence criteria met.

Asymptotic Covariance Matrix of Estimates

Var(S)

Var(S)
Var(Error)

Dependent Variable: Y

Iteration Objective
0 24.85012996
1 24.84963330
2 24.84963315
3 24.84963315

0.0002782556
-.0000253496

Var(Error)

Restricted Maximum Likelihood Variance Components Estimation Procedure

-.0000253496
0.0002452505

The SAS System

Var(S)  Var(Error)
0.25129677 1.93767491
0.24290287 1.94094028
0.24304805 1.94088277
0.24304530 1.94088385

Convergence criteria met.

Asymptotic Covariance Matrix of Estimates

Var(S) Var(Error)
Var(S) 0.1374357303  -.0253105377
Var(Error) -.0253105377 0.2426054600

The SAS System
Restricted Maximum Likelihood Variance Components Estimation Procedure

Dependent Variable: XY

Iteration Objective Var(S)  Var(Error)
0 35.32872696  0.39233317  2.61828448
1 35.32810683  0.37864636  2.62320957
2 35.32810666  0.37887086  2.62312711
3 35.32810666  0.37887086  2.62312711
Convergence criteria met.
Asymptotic Covariance Matrix of Estimates
Var(S) Var(Error)
Var(S) 0.2934061190 -.0461708128
Var(Error)  -.0461708128 0.4431706985
The SAS System
The SAS System
General Linear Models Procedure
Source  Type lll Expected Mean Square

SE Var(Error) + Q(SE)

S Var(Error) + 9.2315 Var(S)




The SAS System
General Linear Models Procedure
Tests of Hypotheses for Mixed Model Analysis of Variance

Dependent Variable: Y

Source: SE
Error: MS(Error)
Denominator  Denominator

DF  Type lll MS DF MS FValue Pr>F
3 0.4865155317 31 1.942705522 0.2504 0.8604
Source: S

Error: MS(Error)
Denominator  Denominator
DF  Type lll MS DF MS FValue Pr>F
3  4.1857744206 31 1.942705522 2.1546 0.1134

0.24 =9.23\( 1.94 — 4.18) = <Y (s

The MIXED Procedure

Class Level Information

Class Levels Values
SE 41234

S 41234

REML Estimation Iteration History

Iteration Evaluations Objective Criterion

0 1 -45.98248967
1 2 -48.39003121 0.00000026
2 1 -48.39003740 0.00000000

Convergence criteria met.

Covariance Parameter Estimates (REML)
Cov Parm Estimate
S 0.01379232

Residual 0.06170311

Model Fitting Information for X

Description Value
Observations 38.0000
Res Log Likelihood -7.0489

Akaike's Information Criterion -9.0489
Schwarz's Bayesian Criterion -10.5753
-2 Res Log Likelihood 14.0978

Solution for Random Effects

Effect S Estimate SEPred DF t Pr>|t|

1 0.12303267 0.08193537 31 1.50 0.1433
2 -0.08396375 0.08313462 31 -1.01 0.3203
3 -0.06898983 0.08365250 31 -0.82 0.4158
4 0.02992090 0.08188530 31 0.37 0.7173

w unmu un

1.94 = Uasll oyl




The SAS System
Tests of Fixed Effects

Source NDF DDF TypelllF Pr>F

SE 3 31 0.68 0.5715

The SAS System
The MIXED Procedure

Class Level Information
Class Levels Values

SE 41234
S 41234

REML Estimation Iteration History

Iteration Evaluations Objective

Criterion
0 1 68.83609804
1 2 67.80843122 0.00000002
2 1 67.80843050 0.00000000

Convergence criteria met.
Covariance Parameter Estimates (REML)
Cov Parm Estimate

S 0.24304487
Residual 1.94088402

Model Fitting Information for Y

Description Value
Observations 38.0000
Res Log Likelihood -65.1481

Akaike's Information Criterion -67.1481
Schwarz's Bayesian Criterion -68.6745
-2 Res Log Likelihood 130.2963

Solution for Random Effects
Effect S Estimate SEPred DF t Pr>|t]

1 0.40351100 0.37824617 31 1.07 0.2943
2 -0.35793661 0.38341431 31 -0.93 0.3578
3 -0.24472406 0.38562926 31 -0.63 0.5303
4 0.19914967 0.37802515 31 0.53 0.6021

w n u n

The SAS System
Tests of Fixed Effects

Source NDF DDF TypelllF Pr>F

SE 3 31 0.28 0.8421
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Leie JSo doalall ool sl Godaty a5 45 Hedaall 5 Al 5 4251 ) 5l Slals SV jads (S
10 a g0 LS s RMEL 48 )b il e adiain
AUl Adalaal) (385548 yha JS s Hasall Y ddall (h2) Sl e Al
h2y= 4 [02%s/ (0%s + 0%)]
MIVQUE = (4* 0.25)/(1.93 + 0.25)= 0.46
TYPE 1 = (4*0.24)/(1.94 + 0.24) = 0.44
ML = (4* 0.14)/(1.77 + 0.14) = 0.29
REML = (4*0.24)/ (1.94 + 0.24) = 0.44
Genetic correlation (Slsl bli ¥ 2 — 8
A sl ) 508 e (1G ) s Ui y¥) Jabae i 4alal) Alsladll 5ida
Al Aabeal) s 5 itiall o (Covariance )
Covariance xy = 1/2 [Variance xy — Variance x — Variance Y]
rG = Cov xy/ VVx*Vy
Cov xy =% [0.37 — 0.013- 0.24] = 0.058
VVx*Vy = v/0.013*0.24 = 0.055
rG =0.058 /0.055 = 1.05
(S) £L¥) (s s Lia 5 gacailall bl
Environmental Correlation (all bls ¥ 3-8
Uadll (b aliag (o2l oD & sl cpliil) = A
CoV progeny = 1/2 [Variance Xy error — Variance X error— Variance y error]
CoV progeny = 1/2[ 2.62 — 1.94 — 0.061] = 0.31
Crfiaall (i) ol Y1 nis ualal) Allaal) gl
rE = (CoV progeny — Cov s) / 4 ( 0%Error(x) - 02S (x)) (02Error(y) - 0%S (y))

rG=(0.31 - 0.058) /[ V (0.061 — 0.013)* (1.94 —0.24)] = 0.89

Phenotypic Correlation ¢ gaall bli ¥ 4 — 8



5 peaall Y1 ity Al Al Alsbaal) (ki (5 jelaall Ll Y1 i
rP = (CoV progeny + Cov S) / V/( 02Error(x) + 025 (x)) (0%Error(y) + 0% (v))
(P = (0.31 + 0.058)/ [V/(0.061 + 0.013)*(1.94 + 0.24)] = 0.92
BLUP af paii5_8
(S (BLUP) oo o) il sl e s k5 il ysad a3
: proc mixed Sl Jleainls lple J gaal)

;proc mixed;classes se s;
model y=se s ;

random s /solution;

run;

8 S bl (o)) o idis 1A BLUP af il e Juan ol Lila cilild) sae 48 Caey
oLl eaa g LaS 5 il e Jhanias Ll

The SAS System
The MIXED Procedure
Class Level Information
Class Levels Values
SE 41234
YB 12 8889909192 9394959697
98 99

SIR 93 0675 0761 0773 0800 0801 0802
11060 14H0689 14H0699 1505
1633 1671 1818002 2 2H53 3432
404 45 4510 49 525 537 543
660 753 754 755 761 7651 7652
7664 7665 7667 7669 767 7673
7677 7687 7696 7H1530 7H2717
7H800 7H935 800 9133 916 9163
92233 93323 96232 96283 97865
98765 99044 9913 99144 99229
99300 99302 99333 N651 N652
N653 N654 N655 N656 N657 N658
N659 N661 N662 N663 N665 N669
N671 N672 N674 N751 N752 N756
N757 N759 N760 N762 N765 N767
N771 N772 N774 N962 NB1 NB2

REML Estimation Iteration History
Iteration Evaluations Objective Criterion

1 7012.2588790

2 6981.9059551 0.00092186
1 6977.8174055 0.00031666
1 6976.4959709 0.00004617
1 6976.3195244 0.00000121
1 6976.3152438 0.00000000

v b wWNEFER O

Convergence criteria met.
Covariance Parameter Estimates (REML)

Cov Parm Estimate




SIR 1.20946337
Residual 10.50027799

The SAS System

Model Fitting Information for AFI

Description Value
Observations 2053.000
Res Log Likelihood -5360.95

Akaike's Information Criterion -5362.95
Schwarz's Bayesian Criterion -5368.57
-2 Res Log Likelihood 10721.91

Solution for Random Effects

Effect SIR Estimate  SEPred DF t Pr>|t]

SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR
SIR

0675 -0.09721264 1.04189386 1946 -0.09 0.9257
0761  0.19370136 0.99284085 1946 0.20 0.8453
0773 -0.02277102 1.04181110 1946 -0.02 0.9826
0800 -0.18220623 0.95112705 1946 -0.19 0.8481
0801  -0.17341019 0.99301717 1946 -0.17 0.8614
0802  0.04377677 1.04186223 1946 0.04 0.9665
1 0.88019910 0.38556314 1946 2.28 0.0225
1060 -1.06667820 0.67514212 1946 -1.58 0.1143
14H0689 0.84065183 0.74903716 1946 1.12 0.2619
14H0699 -0.67746451 0.88159147 1946 -0.77 0.4423
1505 # 0.03646578 0.36729880 1946 0.10 0.9209
1633 -1.09138583 0.61074976 1946 -1.79 0.0741
1671 -0.26511901 0.77238302 1946 -0.34 0.7314
1818002 -1.10024248 0.74080751 1946 -1.49 0.1377
2 0.60234141 0.85459692 1946 0.70 0.4810
2H53  0.03771205 0.99803117 1946 0.04 0.9699
3432 2.98111236 0.99810840 1946 2.99 0.0029
404 0.28514792 0.56627424 1946 0.50 0.6146
45 -0.14220892 0.61246179 1946 -0.23 0.8164
4510 1.66852634 0.60679932 1946 2.75 0.0060
49 -0.00577426 1.04212313 1946 -0.01 0.9956
525  -0.28488890 1.04334165 1946 -0.27 0.7848
537 1.08424217 0.89442393 1946 1.21 0.2256
543 0.86114109 0.45866598 1946 1.88 0.0606
660 0.19703509 0.95123121 1946 0.21 0.8359
753 0.68195805 0.85237278 1946 0.80 0.4238
754 0.05371663 0.68034729 1946 0.08 0.9371
755 0.09416176 0.87962551 1946 0.11 0.9148
761  -0.03918380 0.82415216 1946 -0.05 0.9621
7651 -1.23517821 0.55816128 1946 -2.21 0.0270
7652  0.69951711 1.04303435 1946 0.67 0.5025
7664 -0.51507067 0.89884905 1946 -0.57 0.5667
7665  0.58597515 0.86864610 1946 0.67 0.5000
7667  0.02397316 0.34525670 1946 0.07 0.9446
7669  -0.22261359 0.29771526 1946 -0.75 0.4547
767 1.50261060 0.78433988 1946 1.92 0.0555

BLUP axd casn bl (i yi5 o Cale Jrari s BLUP ardy doalall glll 24l

DATA D;

BLUP Ay Y1 a8 zeals ol dakad 6 Ui jlia) 2aai 5 bae Lal

INPUTASBSCDEFG;

CARDS;

SIR 0675 -0.09721264 1.04189386 1946 -0.09 0.9257
SIR 0761  0.19370136 0.99284085 1946 0.20 0.8453




SIR 0773 -0.02277102 1.04181110 1946 -0.02 0.9826
SIR 0800 -0.18220623 0.95112705 1946 -0.19 0.8481
SIR 0801 -0.17341019 0.99301717 1946 -0.17 0.8614
SIR 0802 0.04377677 1.04186223 1946 0.04 0.9665
SIR 1 0.88019910 0.38556314 1946 2.28 0.0225
SIR 1060 -1.06667820 0.67514212 1946 -1.58 0.1143
SIR 14H0689 0.84065183 0.74903716 1946 1.12 0.2619
SIR  14H0699 -0.67746451 0.88159147 1946 -0.77 0.4423
SIR 1505  0.03646578 0.36729880 1946 0.10 0.9209
SIR 1633 -1.09138583 0.61074976 1946 -1.79 0.0741
SIR 1671 -0.26511901 0.77238302 1946 -0.34 0.7314
SIR 1818002 -1.10024248 0.74080751 1946 -1.49 0.1377
SIR 2 0.60234141 0.85459692 1946 0.70 0.4810
SIR 2H53  0.03771205 0.99803117 1946 0.04 0.9699
SIR 3432  2.98111236 0.99810840 1946 2.99 0.0029
SIR 404 0.28514792 0.56627424 1946 0.50 0.6146
SIR 45 -0.14220892 0.61246179 1946 -0.23 0.8164
SIR 4510 1.66852634 0.60679932 1946 2.75 0.0060
SIR 49 -0.00577426 1.04212313 1946 -0.01 0.9956
SIR 525  -0.28488890 1.04334165 1946 -0.27 0.7848
SIR ' 537 1.08424217 0.89442393 1946 1.21 0.2256
SIR 543 0.86114109 0.45866598 1946 1.88 0.0606
SIR 660 0.19703509 0.95123121 1946 0.21 0.8359
SIR 753 0.68195805 0.85237278 1946 0.80 0.4238
SIR 754 0.05371663 0.68034729 1946 0.08 0.9371
SIR 755 0.09416176 0.87962551 1946 0.11 0.9148
SIR 761  -0.03918380 0.82415216 1946 -0.05 0.9621
SIR 7651 -1.23517821 0.55816128 1946 -2.21 0.0270
SIR 7652  0.69951711 1.04303435 1946 0.67 0.5025
SIR 7664 -0.51507067 0.89884905 1946 -0.57 0.5667
SIR 7665  0.58597515 0.86864610 1946 0.67 0.5000
SIR 7667  0.02397316 0.34525670 1946 0.07 0.9446
SIR 7669 -0.22261359 0.29771526 1946 -0.75 0.4547
SIR 767 1.50261060 0.78433988 1946 1.92 0.0555

;proc sort;by C;
proc print; id B;var C;
quit;

The SAS System
B C

7651  -1.23518
1818002 -1.10024
1633  -1.09139
1060  -1.06668
14H0699 -0.67746
7664  -0.51507
525 -0.28489
1671  -0.26512
7669  -0.22261
0800 -0.18221
0801 -0.17341
45 -0.14221
0675 -0.09721
761 -0.03918
0773  -0.02277
49 -0.00577
7667 0.02397
1505 0.03647
2H53 0.03771
0802 0.04378
754 0.05372
755 0.09416
0761 0.19370




660 0.19704
404 0.28515
7665 0.58598

2 0.60234

753 0.68196
7652 0.69952
14H0689 0.84065

543 0.86114
1 0.88020

537 1.08424
767 1.50261

4510 1.66853
3432 2.98111

3 sma LS 5 il AdAl Ay 5 o e e e V) e S andad 8 (120) Y
Aia AN A8 ¢ laal g 1S bl LS Al JS g e Al el (S S5 A g
e g lhaall ¢ bl jally el 6 ae Aad aldadll (e el s gall 333l Jane

(1982 ¢ JIe ) $aall 3 5l ¢ <)

datas;
input sire w;
cards;
1187
1191
1293
1175
1200
1253
1204
1217
2118
2180
292
2183
2131
2191
2194
2232
3118
3187
3263
3247
3178
3237
3231
3103
4100
4157
4169
4106
4218
4193
4169
4148
5217
5158




5174
5111
5178
5288
5150
5190
proc glm data=s; classes sire ;
model w = sire ;
random sire /test ;
run;
;proc varcomp method= MIVQUEQO; classes sire ;
modelw = sire /fixed=0;

quit;

;proc varcomp method= typel; classes sire ;
model w = sire /fixed=0;

quit;

The SAS System
General Linear Models Procedure
Class Level Information
Class Levels Values
SIRE 5 12345

Number of observations in data set = 40

The SAS System
General Linear Models Procedure

Dependent Variable: W

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 4 17197.60000000 4299.40000000 1.84 0.1428
Error 35 81686.37500000 2333.89642857

Corrected Total 39 98883.97500000

R-Square C.v. Root MSE W Mean
0.173917 26.35952 48.3104173 183.27500000
Source DF Type ISS  Mean Square FValue Pr>F
SIRE 4 17197.60000000 4299.40000000 1.84 0.1428
Source DF  TypelllSS MeanSquare FValue Pr>F
SIRE 4 17197.60000000 4299.40000000 1.84 0.1428
The SAS System

General Linear Models Procedure

Source  Type lll Expected Mean Square
SIRE Var(Error) + 8 Var(SIRE)

The SAS System
General Linear Models Procedure

Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: W




Source: SIRE
Error: MS(Error)
Denominator Denominator
DF  Type lll MS DF MS FValue Pr>F
4 4299.4 35 2333.8964286 1.8422 0.1428

245.68 =8\ (2333.9 — 4299.4 ) (s s s LY (s
0.38 =(2333.9 + 245.68 )\(245.68 ) 4 st S5l £ A8
The SAS System
Variance Components Estimation Procedure
Class Level Information
Class Levels Values
SIRE 5 12345

Number of observations in data set = 40

The SAS System
MIVQUE(0) Variance Component Estimation Procedure

SSQ Matrix
Source SIRE Error w
SIRE 256.0000000 32.0000000 137580.8000000
Error 32.0000000 39.0000000 98883.9750000
Estimate

Variance Component W

Var(SIRE) 245.68794643

Var(Error) 2333.89642857

0.38 = (2333.9 + 245.68 ) \(245.68 )4 = sl ¢ A<
The SAS System

Variance Components Estimation Procedure
Class Level Information

Class Levels Values
SIRE 5 12345
Number of observations in data set = 40
The SAS System

Variance Components Estimation Procedure

Dependent Variable: W

Source DF Type I SS Type | MS

SIRE 4 17197.60000000 4299.40000000
Error 35 81686.37500000 2333.89642857
Corrected Total 39 98883.97500000

Source Expected Mean Square

SIRE Var(Error) + 8 Var(SIRE)

Error Var(Error)

Variance Component Estimate

Var(SIRE) 245.68794643

Var(Error) 2333.89642857

0.38 = (2333.9 + 245.68 ) \(245.68 )4 = )V ¢ Al
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Cpaiaall
de gana JS Ak Juadl) 220 sl Aa B - |
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Yijk= M + Si + Dij + eijk
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(1982 ¢ J1 ) daall sl o Al s o slaall cilal jally

datas;

input sire dam rep w;
cards;
1 1 965
813
765
803
640
714
644
753
705
740
798
941
701
847
909
909
800
853
696
807
800
752
863
739
686
832
796
979
798
788
905
880
770
797

AP PP PPEPDPDPOVWWWWWWWWNNNNNNNNNRRRRRRRPR
W INNNRPPRPPRPWWWNNNRPRPRPPWWWNNNRRERPPRWWWNNNLERELPRP
R WNRFP WNRPWNRWNRWNRPRWNRWNRWNRWNRWNRWNPR



4 3 2 721
4 3 3 765
5 1 1 809
5 1 2 756
5 1 3 775
5 2 1 887
5 2 2 93
5 2 3 937
5 3 1 872
5 3 2 3811
5 3 3 925

proc glm data=s;
class sire dam;
model w = sire dam(sire);
random sire dam(sire)/test ;
run;

The SAS System
General Linear Models Procedure
Class Level Information
Class Levels Values
SIRE 5 12345
DAM 3 123

Number of observations in data set = 45

The SAS System
General Linear Models Procedure

Dependent Variable: W

Source DF = Sum of Squares Mean Square F Value Pr>F
Model 14 151321.20000000 10808.65714286 1.96 0.0603
Error 30 165732.00000000 5524.40000000

Corrected Total 44  317053.20000000

R-Square C.V. Root MSE W Mean

0.477274 9.193491 74.3263075 808.46666667
Source DF TypelSS MeanSquare FValue Pr>F
SIRE 4 63208.31111111 15802.07777778 2.86 0.0404
DAM(SIRE) 10 88112.888883889 8811.28888889 1.59 0.1561
Source DF TypelllSS MeanSquare FValue Pr>F
SIRE 4 63208.31111111 15802.07777778 2.86 0.0404
DAM(SIRE) 10 88112.88888889 8811.28888889 1.59 0.1561

The SAS System

General Linear Models Procedure
Source  Type Il Expected Mean Square
SIRE Var(Error) + 3 Var(DAM(SIRE)) + 9 Var(SIRE)

DAM(SIRE) Var(Error) + 3 Var(DAM(SIRE))

The SAS System
General Linear Models Procedure




Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: W

Source: SIRE
Error: MS(DAM(SIRE))
Denominator Denominator
DF  Type lll MS DF MS FValue Pr>F
4 15802.077778 10 8811.2888889 1.7934 0.2068

Source: DAM(SIRE)
Error: MS(Error)
Denominator Denominator
DF  Type lll MS DF MS FValue Pr>F
10 8811.2888889 30 5524.4 1.5950 0.1561

: (daa Lgind e o6 Y1) il e Jsemnll (S Gl il ss (o

5524 (5 sbun £ oyl

1095 =3 \(5524 — 8811 ) (s sl iV (i

776 =9\ (8811 — 15802 ) s sbu £ LY (pli

7395 = 5524 4 1095 + 776 s st (s oedaddl ) S sl

0.42 = 7395\ (776)4 s s eLY) B2k e S5l o A

0.59 = 7395 \(1095)4 (s st ilga¥ 3ok e )y sl ¢ KA

0.51 =7395\(1095 + 776)2 (s sbws a5 WY 315k o (S5l o SISl
aomalanal) JAN Jaadll 3180 2ae (g gl aae Al B -

(e alite 23 =al lgia JS 5 (AS00) S0 5 < yaal A0 ) o)) sl gaad (3:(122) Jba
s E1 8 (5 sd (S sl e ALK i o gllaall 2 53V e Calise dae caai) g Y

datas;

input sire dam rp w;
cards;

1 11 40
1 12 4
1 13 45
1 14 39
1 15 43
1 21 41
1 22 43
1 23 42
1 24 46
1 31 40
1 32 4
1 33 42
1 34 45
1 35 43

(1982 ¢ JI¢) S aslyas
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4 15 41
4 16 42
4 17 43
4 18 49
4 19 39
4 21 41
4 22 42
4 23 40
4 24 43
4 25 37
4 26 42
5 11 43
5 22 42
5 23 41
5 24 46
5 25 43
5 26 37
5 31 40
5 32 45
5 33 41
5 41 39
5 42 41
5 43 40
5 44 41
5 45 43
5 46 40
5 51 40
5 52 42
5 53 43
5 54 42

proc glm data=s;
class sire dam;
model w = sire dam(sire);
random sire dam(sire)/test;run;

The SAS System
General Linear Models Procedure
Class Level Information
Class Levels Values

SIRE 5 12345

DAM 5 12345

Number of observations in data set = 101

The SAS System
General Linear Models Procedure

Dependent Variable: W

Source DF Sum of Squares Mean Square FValue Pr>F
Model 18 106.97135392 5.94285300 1.38 0.1644
Error 82 353.26626984 4.30812524

Corrected Total 100 460.23762376

R-Square C.V. Root MSE W Mean
0.232426 5.028444 2.0756023 41.27722772




Source DF Type ISS Mean Square FValue Pr>F

SIRE 4 4484004403 11.21001101 2.60 0.0419

DAM(SIRE) 14  62.13130989 4.43795071 1.03 0.4328

Source DF  TypelllSS Mean Square FValue Pr>F

SIRE 4 42.14213598 10.53553399 2.45 0.0529

DAM(SIRE) 14 62.13130989 4.43795071 1.03 0.4328
The SAS System

General Linear Models Procedure
Source  Type lll Expected Mean Square
SIRE  Var(Error) + 4.5249 Var(DAM(SIRE)) + 15.765 Var(SIRE)

DAM(SIRE) Var(Error) + 5.0685 Var(DAM(SIRE))

The SAS System
General Linear Models Procedure
Tests of Hypotheses for Random Model Analysis of Variance

Dependent Variable: W

Source: SIRE
Error: 0.8928*MS(DAM(SIRE)) + 0.1072*MS(Error)

Denominator  Denominator
DF  Type lll MS DF MS  FValue Pr>F
4 10.535533994 17.42 4.424027283 2.3814 0.0913

Source: DAM(SIRE)
Error: MS(Error)
Denominator  Denominator
DF  Type lll MS DF MS  FValue Pr>F
14 4.4379507066 82 4.308125242 1.0301 0.4328
The SAS System
Variance Components Estimation Procedure

Dependent Variable: W

Source DF Type I SS Type | MS
SIRE 4  44.84004403  11.21001101
Error 96 415.39757973 4.32705812

Corrected Total 100 460.23762376

Source Expected Mean Square
SIRE Var(Error) + 19.391 Var(SIRE)
Error Var(Error)

Variance Component Estimate
Var(SIRE) 0.35495443

Var(Error) 4.32705812
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datas;
inputy x;
cards;
601910
733983
793 976
795 1050
818 1080
838 1040

8541040
880 1025



882994
895 1030
952 1021
953 1078
961 964
979 976
9951110
997 1041
1040 1035
proc reg;
model x=y;
run;

The SAS System
Model: MODEL1
Dependent Variable: X
Analysis of Variance
Sum of Mean
Source DF Squares  Square FValue Prob>F

Model 1 9256.15665 9256.15665 4716  0.0463
Error 15 29442.90218 1962.86015
C Total 16 38699.05882

Root MSE  44.30418 R-square  0.2392
Dep Mean 1020.76471 AdjR-sq  0.1885
C.V. 4.34029

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 831.442739 87.84239499 9.465 0.0001
Y 1 0.215052 0.09903154 2.172  0.0463

X 0.215=0.43 2 s s S5l o A<
N e ALSAl a8 A pead) dal pall i Ay (A0 (e elin) 9 4l il by (K ) )

¢48381) anal
oLl e g0 LaS g bl gad any 131 £ L) iy (e Aliaiia oY) il ¢ 5S1) ykas

DATA SEMPA;

INPUT S AGE SVPA ; «— V1 a8,=S ¥l e =Age «L3U4dkl) aas =SVPA
CARDS;

1240.35

224035

3240.45

1280.30

2280.40

3280.55

1320.25




2320.55

3320.30

;OPTION PS=5000 LS=78 NODATE NONUMBER NOCENTER;
PROC SORT;BY S AGE;

DATA SEMPR;
INPUT S D PRG HN AGE SVPR;«— W1 a8 ,=S W) =D ¥l a8, =PRG (nY 483 aas = SVPR
CARDS;

5218 3 240.30
6 45 2 240.40
6 61 1 240.20
7 53124030
7 8 1 240.25
8141 1 240.30
17312 3 240.25
18 65 1 240.30
18194 2 24 0.55
111128035
1210 1 280.15
1249 1 280.35
9222 1 280.45
9555 3 280.45
11 78 3 280.45
13 43 2 280.40
13215 2 280.25
13256 1 280.30
5218 3 320.25
6 45 2 320.40
6 61 1 320.45
7 53 1 320.60
7 851 320.50
8141 1 320.50
15273 3 320.25
17312 3 320.50
18 65 1 320.50
PROC SORT;BY S AGE;

W W WNNNRRREREWWWONNNRRREREWWWNNMNNRRR

DATA NEW1;

MERGE SEMPA SEMPR;BY S AGE;
PROC PRINT;

RUN;

PROC REG DATA=NEWI;

MODEL SVPR=SVPR;

RUN;

The SAS System
OBS S AGE SVPA D PRG HN SVPR

1 1 24 035 5 218 3 0.30
2 1 24 035 6 45 2 0.40
3 1 24 035 6 61 1 0.20
4 1 28 030 1 11 1 035
51 28 030 1 210 1 0.5
6 1 28 030 1 249 1 035
7 1 32 025 5 218 3 0.25
8 1 32 025 6 45 2 040
9 1 32 025 6 61 1 045
10 2 24 035 7 53 1 030
11 2 24 035 7 8 1 025




12 2 24 035 8 141 1 0.30
13 2 28 040 9 222 1 045
14 2 28 040 9 555 3 0.45
15 2 28 040 11 78 3 045
16 2 32 055 7 53 1 0.60
17 2 32 055 7 8 1 0.50
18 2 32 055 8 141 1 0.50
19 3 24 045 17 312 3 025
20 3 24 045 18 65 1 0.30
21 3 24 045 18 194 2 055
22 3 28 055 13 43 2 0.40
23 3 28 055 13 215 2 0.25
24 3 28 055 13 256 1 0.30
25 3 32 030 15 273 3 025
26 3 32 030 17 312 3 050
27 3 32 030 18 65 1 0.50
SIS Slan Y1 sl ) e el aay L
DATAS;
INPUTOBS S AGE SVPA D PRG HN SVPR;
CARDS;
1 1 24 035 5 218 3 0.30
2 1 24 035 6 45 2 0.40
31 24 035 6 61 1 020
4 1 28 030 1 11 1 035
5 1 28 030 1 210 1 0.15
6 1 28 030 1 249 1 0.35
7 1 32 025 5 218 3 025
8 1 32 025 6 45 2 0.40
9 1 32 025 6 61 1 045
10 2 24 035 7 53 1 030
11 2 24 035 7 8 1 025
12 2 24 035 8 141 1 0.30
13 2 28 040 9 222 1 045
14 2 28 040 9 555 3 0.45
15 2 28 040 11 78 3 045
16 2 32 055 7 53 1 0.60
17 2 32 055 7 8 1 0.50
18 2 32 055 8 141 1 0.50
19 3 24 045 17 312 3 025
20 3 24 045 18 65 1 0.30
21 3 24 045 18 194 2 055
22 3 28 055 13 43 2 040
23 3 28 055 13 215 2 0.25
24 3 28 055 13 256 1 0.30
25 3 32 030 15 273 3 0.25
26 3 32 030 17 312 3 0.50
27 3 32 030 18 65 1 0.50
PROC REG;

MODEL SVPR=SVPA;
RUN;

Model: MODEL1
Dependent Variable:

The SAS System

SVPR
Analysis of Variance

Sum of Mean

Source DF  Squares Square  F Value
Model 1 0.02599 0.02599 1.970
Error 25 0.32975 0.01319
C Total 26 0.35574
Root MSE  0.11485 R-square  0.0731
Dep Mean 0.36852 AdjR-sq 0.0360
C.v. 31.16487

Parameter Estimates

Prob>F

0.1727




Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1  0.250394 0.08700960 2.878 0.0081
SVPA 1 0.303748 0.21639984 1.404 0.1727

X 0.30 =0.60 2 = S5l e A

Y Gada Yl e U jlaad) A8 bk - G
8 O S 1 S5 i sae il o) aaly S5 ) sk )5Sy Al paall 1Y) any
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Zij= [ + Si+ b(Xij- X..) + €ij
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() sl Undl) = gjj ¢ 5 yedaall Jaus siall
Tl (e gl (8 pld dny ) e e sl () 51 (Sl e A8 8 (1125) Jl
Calas 5 Y (e dilide dlae) poe Cam gl 355583 6 e 4 jail) o Caale 13) aall)
¢ Cpainall &3 gaill Jlantinls Leia JS Juad 0 ) ) Jara g e jaal) lily
(1982 « Ji )

DATAS;

INPUT SIRE DAMNO DAM PRO;
CARDS;

11754 808

12648 700
13881720
24740725

25712 840
26812800
37765780

38807 840

49969 850

410 849 802
411732830

512 740 806
513741835

614 831 830

6 15 639 800

616 733 504

PROC gIm;classes sire;
MODEL PRO= sire dam/solution;
RUN;




The SAS System
General Linear Models Procedure
Class Level Information

Class Levels Values

SIRE 6 123456

Number of observations in data set = 16

The SAS System

General Linear Models Procedure

Dependent Variable: PRO

Source DF  Sum of Squares Mean Square FValue Pr>F
Model 6 31134.05006206 5189.00834368 0.58 0.7409
Error 9  80929.69993794 8992.18888199

Corrected Total 15 112063.75000000

R-Square C.V. Root MSE PRO Mean

0.277824 12.16708 94.8271526 779.37500000
Source DF  TypelSS Mean Square FValue Pr>F
SIRE 5 30330.58333333 6066.11666667 0.67 0.6534
DAM 1  803.46672872 803.46672872 0.09 0.7718
Source DF  Type lll SS Mean Square FValue Pr>F
SIRE 5 24792.81372254 4958.56274451 0.55 0.7347
DAM 1 803.46672872 803.46672872 0.09 0.7718

T for HO: Pr>|T|  StdError of
Parameter Estimate Parameter=0 Estimate

INTERCEPT 637.7152160 B 2.53 0.0324 252.2943565
SIRE 1 28.6599564 B 0.37 0.7216 77.9408706

2 74.9615501 B 0.96 0.3600 77.7257832
3 93.4869989 B 1.06 0.3172 88.2822372
4 104.4042276 B 1.21 0.2587 86.6005504
5 108.5484483 B 1.25 0.2416 86.5896538
6 0.0000000 B . .

DAM 0.1002516 0.30 0.7718 0.3353824

NOTE: The X'X matrix has been found to be singular and a generalized inverse was used to solve the normal equations.
Estimates followed by the letter 'B' are biased, and are not unique estimators of the parameters.
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Ll sl oAbl ol pe WL Lla¥) e o jlie il 48 jre Lia ) o0 Dliad eyl
Led allac | JOA (e La ahad 8 ) gaall (e de gana (o o jlaad) il jlaial) skt
Jlantin) (8ay g (m sima 53 (Fixed Effect ) cub Jale jlaal) Jiaw Ua 490 sde 3 ) gy
o O saall o i) Coa sl ) s Ul s 48 () 65 (53015 ) ol gall 3 g
Al ) oSaall e 8 el 138 8 Sy il sl aae IS 1Y) s lae S
Loyl 130 Adladl oda ¢ 4l sic 5y sy Gyl Ll damy 5 A aodad (e il gaall (e
Zasaill ld iy g il sdie adadl) il e ) Jucadl) (e L8 il a gl arend ollac|
Adalidall = 3ladll o a8l gl 5 liball Jalas aie Judl o S ((Mixed Model ) Labisal)
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S 0 sSan (rnlll a jai 5 oasll) Ul g A 3l AN (e IS Gl 1A (5 AT il se
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sl o Leinhat (6 ya ad O saldl 43155 Egany 35 e J5Y Cilewind ddadll 2 3ladll o)
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ML s REML 48k e aaias 3l proc mixed 48 o Jeaioli SAS zels 0 oA
Sy LS ANOVA Jleninly 45 jlia Lagllaatinl Jundy Adle 5 ) goay Lot g pll) allaa ol
ANOVA & 5 4l ) s st AN MIVQUE 483 sl Jlextiadl
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data heights;
input Family Gender$ Height @ @;
datalines;
1F671F661F641M711M722F63
2F632F672M692M682M703F63

3M644F674F664M674M674M69
run;

proc mixed;

class Family Gender;

model Height = Gender Family Family*Gender;
run;

The MIXED Procedure
Class Level Information
Class Levels Values
FAMILY 41234

GENDER 2FM

Covariance Parameter Estimates (REML)




Cov Parm Estimate

Residual  2.10000000

Model Fitting Information for HEIGHT
Description Value

Observations 18.0000

Res Log Likelihood -20.7894
Akaike's Information Criterion -21.7894
Schwarz's Bayesian Criterion -21.9407
-2 Res Log Likelihood 41.5789

Tests of Fixed Effects

Source NDF DDF TypelllF Pr>F

GENDER 1 10 17.63 0.0018
FAMILY 3 10 5.90 0.0139

FAMILY*GENDER 3 10 2.89 0.0889

Ll O oK YA e pE 8 ST glm Al jla il 4l Led il (e Jaadls
Lgina o AY) Galalall 5l S Lad L gina e OIS Al i () ey 5 Al
nb a5 Akl Joal gall () 55 Gl i e 88 5 Jalatll (g ja A A A )
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Sl gall D&l o i i 58 ade ey e Jali ) ol sasd ol AN il o 5S5 of
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proc mixed;
class Family Gender;
model Height = Gender;

random Family Family*Gender;
run;

The SAS System
The MIXED Procedure
Class Level Information

Class Levels Values

FAMILY 41234
GENDER 2FM




REML Estimation Iteration History
Iteration Evaluations Objective Criterion

44.70471526

42.11010697 0.01441208
41.73242684 0.00412226
41.63010249 0.00058188
41.61678451 0.00001689
41.61642597 0.00000002
41.61642563 0.00000000

OUA WNRLO
PR R R RNR

Convergence criteria met.

Covariance Parameter Estimates (REML)
Cov Parm Estimate
FAMILY 2.40099764

FAMILY*GENDER 1.76567389
Residual 2.16676858

Model Fitting Information for HEIGHT

Description Value
Observations 18.0000
Res Log Likelihood -35.5112

Akaike's Information Criterion -38.5112

Schwarz's Bayesian Criterion -39.6701

-2 Res Log Likelihood 71.0225
Tests of Fixed Effects

Source NDF DDF TypelllF Pr>F

GENDER 1 3 7.95 0.0667

Al Joal gall Jlastinls Jalaill il 0 | L gina e granal uindl 5l Of il (g0 Jaadl
S il s bt ) 3 atl) Al 8 Laby A 5ally Al gadial) J3)gall) e 8 jucaiia () oS5
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Drug

Berenil Samorin
L H L H




Region| 1 21.8 22.6 16.4 19.1
2 28.8 29.0 18.2 25.3
3 23.7 24.0 16.0 19.5
4 26.3 27.7 16.6 21.9
5 23.3 28.3 19.3 25.2
6 21.8 21.1 16.3 17.9
data ex125;
input region S drug $ dose S PCV;
cards;
1 BERENIL H 22.6
1 BERENIL L 21.8
1 SAMORIN H 19.1
1 SAMORIN L 16.4
2 BERENIL H 29.0
2 BERENIL L 28.8
2 SAMORIN H 25.3
2 SAMORIN L 18.2
3 BERENIL H 24.0
3 BERENIL L 23.7
3 SAMORIN H 19.5
3 SAMORIN L 16.0
4 BERENIL H 27.7
4 BERENIL L 26.3
4 SAMORIN H 21.9
4 SAMORIN L 16.6
5 BERENIL H 28.3
5 BERENIL L 23.3
5 SAMORIN H 25.2
5 SAMORIN L 19.3
6 BERENIL H 21.1
6 BERENIL L 21.8
6 SAMORIN H 17.9
6 SAMORIN L 16.3
proc mixed data=ex125;
class drug dose region;
model pcv=drug dose drug*dose;
random region drug*region/solution;
run;
The SAS System
The MIXED Procedure
Class Level Information
Class Levels Values
DRUG 2 BERENIL SAMORIN
DOSE 2 HL
REGION 6123456
REML Estimation Iteration History
Iteration Evaluations Objective Criterion
0 1 67.81993192
1 1 55.62103313 0.00000000

Convergence criteria met.




Covariance Parameter Estimates (REML)

Cov Parm Estimate
REGION 5.15083333
DRUG*REGION  0.38700000
Residual 2.09641667

Model Fitting Information for PCV

Description Value
Observations 24.0000
Res Log Likelihood -46.1893

Akaike's Information Criterion -49.1893

Schwarz's Bayesian Criterion -50.6829
-2 Res Log Likelihood 92.3786
Solution for Fixed Effects

Effect DRUG DOSE Estimate StdError DF t Pr> |t|
INTERCEPT 17.13333333 1.12799601 5 15.19 0.0001
DRUG  BERENIL 7.15000000 0.90983820 5 7.86 0.0005
DRUG  SAMORIN 0.00000000 . .
DOSE H  4.35000000 0.83594590 10 5.20 0.0004
DOSE L 0.00000000

DRUG*DOSE BERENIL H  -3.18333333 1.18220604 10 -2.69 0.0226

Solution for Random Effects

Effect DRUG REGION Estimate SEPred DF t Pr>|t|

REGION 1 -1.85417931 1.17615928 10 -1.58 0.1460

REGION 2 2.84161208 1.17615928 10 2.42 0.0363

REGION 3 -1.13006195 1.17615928 10 -0.96 0.3593

REGION 4 0.91063244 1.17615928 10 0.77 0.4567

REGION 5 1.70057866 1.17615928 10 1.45 0.1788

REGION 6 -2.46858193 1.17615928 10 -2.10 0.0622
DRUG*REGION BERENIL 1 -0.21908499 0.58155179 10 -0.38 0.7142
DRUG*REGION BERENIL 2 0.32134437 0.58155179 10 0.55 0.5927
DRUG*REGION BERENIL 3 0.03057673 0.58155179 10 0.05 0.9591
DRUG*REGION BERENIL 4 0.32969795 0.58155179 10 0.57 0.5833
DRUG*REGION BERENIL 5 -0.20688560 0.58155179 10 -0.36 0.7294
DRUG*REGION BERENIL 6 -0.25564846 0.58155179 10 -0.44 0.6696
DRUG*REGION SAMORIN 1 0.07977406 0.58155179 10 0.14 0.8936
DRUG*REGION SAMORIN 2 -0.10784419 0.58155179 10 -0.19 0.8566
DRUG*REGION SAMORIN 3 -0.11548221 0.58155179 10 -0.20 0.8466
DRUG*REGION SAMORIN 4 -0.26127897 0.58155179 10 -0.45 0.6628
DRUG*REGION SAMORIN 5 0.33465598 0.58155179 10 0.58 0.5777
DRUG*REGION SAMORIN 6 0.07017532 0.58155179 10 0.12 0.9063

Tests of Fixed Effects

Source  NDF DDF TypelllF Pr>F
DRUG 1 5 64.58 0.0005
DOSE 1 10 21.78 0.0009
DRUG*DOSE 1 10 7.25 0.0226

o8 Lgd w5 Al ie B ) g 5 GailBla (e JLAYT (e e seme i) 1(128) U
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Breed Animal
Boran BO1
BO2
B0O3
N'Dama ND1
ND2
ND3
data ex33;
input anim S breed $ time PCV;
cards;
BO1 BO 0 36.2
BO1 BO 2 35.9
BO1 BO 4 35.3
BO1 BO 7 354
BO1 BO 9 354
BO2 BO 0 35.9
BO2 BO 2 385
BO2 BO 4 35.9
BO2 BO 7 36.0
BO2 BO 9 36.3
BO3 BO 0 29.5
BO3 BO 2 333
BO3 BO 4 29.2
BO3 BO 7 29.9
BO3 BO 9 29.0
ND1 ND 0 254
ND1 ND 2 27.0
ND1 ND 4 20.3
ND1 ND 7 27.9
ND1 ND 9 20.6
ND2 ND 0 295
ND2 ND 2 21.8
ND2 ND 4 26.5
ND2 ND 7 29.7
ND2 ND 9 18.7
ND3 ND 0 22.4
ND3 ND 2 25.4
ND3 ND 4 29.7
ND3 ND 7 24.2
ND3 ND 9 285

proc mixed data=ex33;
class breed anim;

model pcv=breed breed*time/solution;

random anim(breed) / solution;

run;

0
36.2
35.9
29.5
254
29.5
22.4

Days following infection

2
35.9
38.5
33.3
27.0
21.8
254

4
35.3
35.9
29.2
20.3
26.5
29.7

7
35.4
36.0
29.9
27.9
29.7
24.2

9
35.4
36.3
29.0
20.6
18.7
28.5

The SAS System

The MIXED Procedure



Class Level Information
Class Levels Values
BREED 2 BOND
ANIM_ID 6 BO1 BO2 BO3 ND1 ND2 ND3
REML Estimation Iteration History
Iteration Evaluations Objective Criterion

0 1 106.84710407
1 1 103.27062957 0.00000000

Convergence criteria met.

Covariance Parameter Estimates (REML)
Cov Parm Estimate
ANIM(BREED) 4.54021112

Residual 8.82461107

Model Fitting Information for PCV

Description Value
Observations 30.0000
Res Log Likelihood -75.5277

Akaike's Information Criterion -77.5277
Schwarz's Bayesian Criterion -78.7858
-2 Res Log Likelihood 151.0554

Solution for Fixed Effects
Effect BREED Estimate StdError DF t Pr> |t|

INTERCEPT 25.84160401 1.78105732 4 14.51 0.0001
BREED BO  8.79774436 2.51879542 4 3.49 0.0251
BREED ~ ND  0.00000000 o .

TIME*BREED BO = -0.11954887 0.23514261 22 -0.51 0.6162
TIME*BREED ND -0.15187970 0.23514261 22 -0.65 0.5250

The SAS System
Solution for Random Effects
Effect BREED ANIM_ID  Estimate SEPred DF t Pr> |t]
ANIM(BREED) BO BO1 1.09932473 1.53644476 22 0.72 0.4818
ANIM(BREED) BO BO2 1.73299662 1.53644476 22 1.13 0.2715
ANIM(BREED) BO BO3  -2.83232135 1.53644476 22 -1.84 0.0788
ANIM(BREED) ND ND1  -0.67207625 1.53644476 22 -0.44 0.6661
ANIM(BREED) ND ND2 0.04800545 1.53644476 22 0.03 0.9754
ANIM(BREED) ND ND3 0.62407081 1.53644476 22 0.41 0.6885
Tests of Fixed Effects

Source NDF DDF TypelllF Pr>F

BREED 1 4 1220 0.0251
TIME*BREED 2 22 0.34 0.7169
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datas;
input x;
x1=log10(x);
x2=sqrt(x);

cards;
38
1
13
2
13
20
50
9
28
6
4
43
proc print;
run;
proc univariate normal plot;
var x x1 x2;
run;
The SAS System
OBS X X1 X2
1 38 1.57978 6.16441
2 1 0.00000 1.00000
3 13 1.11394 3.60555
4 2 030103 1.41421
5 13 1.11394 3.60555
6 20 1.30103 4.47214
7 50 1.69897 7.07107
8 9 0.95424 3.00000
9 28 1.44716 5.29150
10 6 0.77815 2.44949
11 4 0.60206 2.00000
12 43 1.63347 6.55744
The SAS
Univariate Procedure
Variable=X
Moments
N 12 Sum Wgts 12
Mean  18.91667 Sum 227

Std Dev 16.94622 Variance 287.1742
Skewness 0.767652 Kurtosis -0.81617
uss 7453 CSS 3158.917

cv 89.58352 Std Mean 4.891951
T:Mean=0 3.866896 Pr>|T| 0.0026
Num =0 12 Num >0 12
M(Sign) 6 Pr>=|M|  0.0005

Sgn Rank 39 Pr>=|S| 0.0005
W:Normal 0.890905 Pr<W 0.1158

Quantiles(Def=5)

100% Max 50 99% 50
75% Q3 33 95% 50
50% Med 13 90% 43
25% Q1 5 10% 2
0% Min 1 5% 1

1% 1

Range 49

Q3-Q1 28




Mode 13
Extremes

Lowest Obs Highest Obs
1 2) 20( 6
2( 4) 28( 9
4 11)  38( 1)
6( 10) 43( 12)
9( 8) 50( 7)

Stem Leaf # Boxplot
50 1
43 1
38 1 -t
208 2
133 2

012469 5 +--ee +

Multiply Stem.Leaf by 10**+1

The SAS System
Univariate Procedure

Variable=X
Normal Probability Plot
55+ * b+
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The SAS System
Univariate Procedure

Variable=X1
Moments

N 12 Sum Wgts 12

Mean  1.043648 Sum 12.52378
Std Dev  0.540865 Variance 0.292535
Skewness -0.6396 Kurtosis -0.438
uUss 16.28831 CSS 3.21789

cv 51.82449 Std Mean 0.156134
T:Mean=0 6.684295 Pr>|T| 0.0001
Num =0 11 Num >0 11
M(Sign) 5.5 Pr>=|M| 0.0010
Sgn Rank 33 Pr>=|S| 0.0010
W:Normal 0.94425 Pr<W 0.5156

Quantiles(Def=5)

100% Max 1.69897  99% 1.69897
75% Q3 1.513471  95% 1.69897
50% Med 1.113943  90% 1.633468
25% Q1 0.690106 10% 0.30103
0% Min 0 5% 0
1% 0

Range 1.69897

Q3-Q1 0.823365

Mode  1.113943




Extremes

Lowest Obs Highest Obs
0( 2) 1.30103( 6)
0.30103(  4)1.447158( 9)
0.60206( 11)1.579784( 1)
0.778151( 10) 1.633468( 12)
0.954243(  8) 1.69897( 7)

The SAS System
Univariate Procedure

Variable=X1
Stem Leaf # Boxplot

16 30 2 |
1458 2 ot
120 1 |
1011 2 e
85 1 |
608 2 -t
4 |
20 1 |
00 1 |

ST -
Multiply Stem.Leaf by 10%*-1

Normal Probability Plot

1.7+ it ¥
| * ¥Rt
| *++4
| *pky
0.9+ +¥++
| * ¥
| +++
| +H++*
0.1+  +++*
+

Univariate Procedure
Variable=X2
Moments

N 12 Sum Wgts 12

Mean  3.885947 Sum 46.63136
Std Dev  2.040343 Variance 4.162999
Skewness 0.213679 Kurtosis -1.22327
uUss 227 CSS 45.79298

cv 52.50568 Std Mean 0.588996
T:Mean=0 6.597576 Pr>|T|  0.0001
Num ~=0 12 Num >0 12
M(Sign) 6 Pr>=|M]|  0.0005

Sgn Rank 39 Pr>=|S| 0.0005
W:Normal 0.954596 Pr<W 0.6534

Quantiles(Def=5)

100% Max 7.071068  99% 7.071068
75% Q3 5.727958  95% 7.071068
50% Med 3.605551  90% 6.557439
25% Q1 2.224745 10% 1.414214
0% Min 1 5% 1

1% 1
Range 6.071068
Q3-Q1 3.503213
Mode = 3.605551

Extremes




Lowest Obs Highest Obs
1( 2)4.472136( 6)
1.414214( 4)5.291503( 9)
2( 11)6.164414( 1)
2.44949( 10) 6.557439( 12)
3(  8)7.071068( 7)

Stem Leaf # Boxplot
71
626

Univariate Procedure

Variable=X2
Normal Probability Plot
7.5+ b+t
| * ittt
| *t++
4.5+ ++¥*+4
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| +¥ ¥
1.5+ * ppt*g
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Aaliae Cilaw siall O 333 proc means aY! Juesiudy bl dlal) Jaus siall il die

datas;
input x;
x1=log10(x);
x2=sqrt(x);
cards;

38

1

13

2

13

20

50

9

28

6

4

43

proc means;var x x1 x2;
run;

The SAS System

Variable N Mean  StdDev  Minimum Maximum

X 12 18.9166667 16.9462162 1.0000000 50.0000000




X1 12 1.0436484 0.5408654 0 1.6989700
X2 12 3.8859471 2.0403428 1.0000000 7.0710678

datas;
input x;
x1=log10(x);
x2=10**x1;
x3=log(x);
x4=exp(x3);
x5=sqrt(x);
X6=x5%*2;
cards;

38

1

13

2

13

20

50

9

28

6

4

43

proc means;var x X1 x2 x3 x4 x5 x6;
run;

The SAS System
Variable N Mean  StdDev  Minimum Maximum

X 12 18.9166667 16.9462162 1.0000000 50.0000000

X1 12 1.0436484 0.5408654 0 1.6989700
X2 12 18.9166667 16.9462162 1.0000000 50.0000000
X3 12 2.4030892 1.2453887 0 3.9120230

X4 12 18.9166667 16.9462162 1.0000000 50.0000000
X5 12 3.8859471 2.0403428 1.0000000 7.0710678
X6 12 18.9166667 16.9462162 1.0000000 50.0000000

LS Cnliall e e gl A gl aadll e L) JlaS) o saill dlee ¢yl any
salel (s Lail 5 4 gaall 2y Lo e 5 ol pai¥) o) il Lhadll g Ja iallS < i)
prdll (A Lgaan 51 Al paall all puSad dpialy ) Aalae puda s (ciras Aaial) g I ) il

. e

datas;

input x1 x2;

x3=10%*1.044;

X4=x2%*2;

cards;

1.04 3.88

proc means mean;var x3 x4;
run;

The SAS System

Variable Mean




X3 11.0662378
X4 15.0544000

e Jiay g SUE g oalsall Jgas ase Jiat V) o) eatie Jiad olial lilall: (130) JUs
flilnl) Gailad LAl ey Jgaall aae e #laall dae jlasil dalas 2 zlaall

sl ey SUN josiall Slnd) s )l s 5 28ty & 580 SN LSS A8 jre (a4
(Y5 o saill any dadf

data f;
inputtg;

m=log(g);

cards;

1355

2211

3197

4166

5142

6 106

7104

8 60

956

1038

1136

12 32

1321

1419

1515

option nodate nonumber;

proc reg data =f;
model g = t;
plot g*t;

run;

proc reg data =f;
model m =t;
plot m*t;

run;

The SAS System
Model: MODEL1
Dependent Variable: G

Analysis of Variance

Sum of Mean
Source DF Squares Square FValue Prob>F
Model 1106080.35714 106080.35714  60.619  0.0001

Error 13 22749.37619 1749.95201
C Total 14 128829.73333

Root MSE  41.83243 R-square  0.8234
Dep Mean 103.86667 AdjR-sq  0.8098
C.v. 40.27512

Parameter Estimates

Parameter  Standard T for HO:




Variable DF  Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 259.580952 22.72999119 11.420 0.0001
T 1 -19.464286 2.49996572 -7.786 0.0001
H_1 = 259,58 -19.464 1
400 H
15
/o4 " Esa
0.5234
i AdjRs
300 o “hodd
[~. RWSE
2350 4 T 41.832
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00 b\‘x
. ‘-‘-.\'-\.
150 -
100 4 e
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1] 2 L) G g 10 12 14 16
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The SAS System
Model: MODEL1
Dependent Variable: M
Analysis of Variance
Sum of Mean
Source DF Squares = Square FValue Prob>F
Model 1 13.35869 13.35869 1103.702 0.0001
Error 13 0.15735 0.01210
C Total 14 13.51603
Root MSE 0.11002 R-square 0.9884
Dep Mean  4.22576 AdjR-sq  0.9875
C.V. 2.60346
Parameter Estimates
Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 5.973160 0.05977810 99.922 0.0001
T 1 -0.218425 0.00657471  -33.222 0.0001
logHi = 5,9732 -0,2184 1
6.0 -, H
-0
\‘x\ 15
i e R
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PROC REG DATA=f;
MODEL g=t / clm r influence;
RUN;

PROC REG DATA=f;
MODEL m=t / cIm r influence;
RUN;

. Dfits a2 5| Cook's Distance af (&b e 48 il o) s3LAN adll pass Say

The SAS System
Model: MODEL1
Dependent Variable: G
Analysis of Variance
Sum of Mean
Source DF  Squares Square  FValue Prob>F
Model 1106080.35714 106080.35714  60.619  0.0001

Error 13 22749.37619 1749.95201
C Total 14 128829.73333

Root MSE  41.83243 R-square  0.8234
Dep Mean 103.86667 AdjR-sq 0.8098
C.V. 40.27512

Parameter Estimates

Parameter Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 259.580952 22.72999119 11.420 0.0001
T 1 -19.464286 2.49996572 -7.786 0.0001

Dep Var Predict Std Err Lower95% Upper95% Std Err  Student
Obs G Value Predict Mean Mean Residual Residual Residual

355.0 240.1 20.565 195.7 2845 1149 36.429 3.154
211.0 220.7 18.484 180.7 260.6 -9.6524 37.527 -0.257
197.0 201.2 16.520 165.5 236.9 -4.1881 38.432 -0.109
166.0 181.7 14.719 149.9 213.5 -15.7238 39.157 -0.402
142.0 162.3 13.150 133.9 190.7 -20.2595 39.712 -0.510
106.0 142.8 11.902 117.1 168.5 -36.7952 40.103 -0.918
104.0 123.3 11.087 99.3798 147.3 -19.3310 40.337 -0.479
60.00 103.9 10.801 80.5323 127.2 -43.8667 40.414 -1.085
56.00 84.4024 11.087 60.4512 108.4 -28.4024 40.337 -0.704
10 38.00 64.9381 11.902 39.2249 90.6513 -26.9381 40.103 -0.672
11 36.00 45.4738 13.150 17.0658 73.8818 -9.4738 39.712 -0.239
12 32.00 26.0095 14.719 -5.7898 57.8089 5.9905 39.157 0.153
13 21.00 6.5452 16.520 -29.1440 42.2344 14.4548 38.432 0.376
14 19.00 -12.9190 18.484 -52.8512 27.0132 31.9190 37.527 0.851
15 15.00 -32.3833 20.565 -76.8106 12.0439 47.3833 36.429 1.301

O ONOUTDE WNBR

Cook's Hat Diag  Cov INTERCEP T
Obs -2-1-012 D Rstudent H Ratio Dffits Dfbetas Dfbetas

| |*****%| 1585 6.2508 0.2417 0.0854 3.5287 3.5228 -3.0028
| | | 0.008 -0.2478 0.1952 1.4435 -0.1220 -0.1210 0.0990
| | | 0.001-0.1047 0.1560 1.3879 -0.0450 -0.0440 0.0341
| | | 0.011 -0.3882 0.1238 1.3064 -0.1459 -0.1381 0.0991
| *] | 0.014 -0.4951 0.0988 1.2507 -0.1639 -0.1463 0.0935
| *| | 0.037 -0.9115 0.0810 1.1170 -0.2705 -0.2167 0.1136

U WN R




71 | | 0.009 -0.4646 0.0702 1.2181 -0.1277 -0.0844 0.0288
8 | *¥| | 0.042 -1.0936 0.0667 1.0398 -0.2923 -0.1389 0.0000
9| * | 0.019 -0.6898 0.0702 1.1678 -0.1896 -0.0502 -0.0428
10| *| | 0.020 -0.6569 0.0810 1.1899 -0.1949 -0.0120 -0.0819
11] | | 0.003 -0.2297 0.0988 1.2909 -0.0761 0.0085 -0.0434
12| | | 0.002 0.1471 0.1238 1.3346 0.0553 -0.0138 0.0376
13] | | 0.013 0.3633 0.1560 1.3604 0.1562 -0.0555 0.1182
14| |* | 0.088 0.8409 0.1952 1.3005 0.4142 -0.1807 0.3361
15| |** | 0.270 1.3399 0.2417 1.1710 0.7564 -0.3776 0.6437
Sum of Residuals 0

Sum of Squared Residuals 22749.3762
Predicted Resid SS (Press) 35910.8512

The SAS System

Model: MODEL1
Dependent Variable: M

Analysis of Variance

Sum of Mean
Source DF Squares  Square  FValue  Prob>F

Model 1 13.35869 13.35869 1103.702  0.0001
Error 13  0.15735 0.01210
CTotal 14 13.51603

Root MSE 0.11002 R-square 0.9884
Dep Mean  4.22576 AdjR-sq  0.9875
C.V. 2.60346

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 5.973160 0.05977810 99.922 0.0001
T 1 -0.218425 0.00657471  -33.222 0.0001

Dep Var Predict Std Err Lower95% Upper95% Std Err Student
Obs M Value Predict Mean Mean Residual Residual Residual

5.8721 5.7547 0.054 5.6379 5.8716 0.1174 0.096 1.225
5.3519 5.5363 0.049 5.4313 5.6413 -0.1845 0.099 -1.869
5.2832 5.3179 0.043 5.2240 5.4117 -0.0347 0.101 -0.343
5.1120 5.0995 0.039 5.0158 5.1831 0.0125 0.103 0.122
4.9558 4.8810 0.035 4.8063 4.9557 0.0748 0.104 0.716
4.6634 4.6626 0.031 4.5950 4.7302 0.0008 0.105 0.008
4.6444 4.4442 0.029 4.3812 4.5072 0.2002 0.106 1.887
4.0943 4.2258 0.028 4.1644 4.2871 -0.1314 0.106 -1.236
4.0254 4.0073 0.029 3.9443 4.0703 0.0180 0.106 0.170
10 3.6376 3.7889 0.031 3.7213 3.8565 -0.1513 0.105 -1.435
3.5835 3.5705 0.035 3.4958 3.6452 0.0130 0.104 0.125
3.4657 3.3521 0.039 3.2684 3.4357 0.1137 0.103 1.104
3.0445 3.1336 0.043 3.0398 3.2275 -0.0891 0.101 -0.882
2.9444 29152 0.049 2.8102 3.0202 0.0292 0.099 0.296
2.7081 2.6968 0.054 2.5799 2.8136 0.0113 0.096 0.118

O oONOUA WN B

e e el
U D WN R

Cook's Hat Diag  Cov INTERCEP T
Obs -2-1-012 D Rstudent H Ratio Dffits Dfbetas Dfbetas

| |* | 0.239 1.2516 0.2417 1.2108 0.7066 0.7054 -0.6013
| ***| | 0.424 -2.0997 0.1952 0.7799 -1.0342 -1.0256 0.8393
| | | 0.011 -0.3312 0.1560 1.3654 -0.1423 -0.1390 0.1077
| | | 0.001 0.1170 0.1238 1.3364 0.0440 0.0416 -0.0299

| |* | 0.028 0.7020 0.0988 1.2016 0.2325 0.2074 -0.1326
| | | 0.000 0.0076 0.0810 1.2770 0.0022 0.0018 -0.0009

| |*** | 0.135 2.1281 0.0702 0.6653 0.5849 0.3868 -0.1319
| **| | 0.055 -1.2646 0.0667 0.9791 -0.3380 -0.1606 0.0000

00N U WN B




9] | | 0.001 0.1634 0.0702 1.2567 0.0449 0.0119 0.0101

10| **| | 0.091 -1.5025 0.0810 0.9046 -0.4459 -0.0275 -0.1873
11| | | 0.001 0.1200 0.0988 1.2992 0.0397 -0.0044 0.0227
12| |** | 0.086 1.1141 0.1238 1.1001 0.4188 -0.1043 0.2845
13| *| | 0.072 -0.8736 0.1560 1.2292 -0.3755 0.1333 -0.2841
14 | | | 0.011 0.2855 0.1952 1.4387 0.1406 -0.0614 0.1141
15] | | 0.002 0.1131 0.2417 1.5443 0.0638 -0.0319 0.0543
Sum of Residuals 0

Sum of Squared Residuals 0.1573
Predicted Resid SS (Press)  0.2087

O35 Al Cada (8 (A 4d jlaie s 5 da g (IS o gall (8wl () il (e JasDly
AUl AU Wdas s 93

The SAS System
Model: MODEL1
Dependent Variable: G
Analysis of Variance
Sum of Mean
Source DF  Squares Square  FValue Prob>F
Model 1 55911.74615 55911.74615 125.523  0.0001

Error 12 5345.18242 445.43187
C Total 13 61256.92857

Root MSE  21.10526 R-square  0.9127
Dep Mean  85.92857 AdjR-sq  0.9055
C.V. 24.56140

Parameter Estimates

Parameter  Standard T for HO:
Variable DF  Estimate Error Parameter=0 Prob > |T|

INTERCEP 1 219.182418 13.16350605 16.651 0.0001
T 1 -15.676923 1.39926491  -11.204 0.0001

0.9 3L dagl) A1) 51 2ay all L35 0.83 Jasadll U8 4l & cualy 8 R2 ) i) Jasae (g0 Laa3ls
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(131) Jl

datas;

input d ;
dl1=arsin (sqrt(d));
d2=sin(d1)**2;
cards;

0.36

0.49




0.64
0.11
0.56
0.02
proc print;var d1 d2 ;
run;
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The SAS System
OBS D1 D2

0.64350 0.36
0.77540 0.49
0.92730 0.64
0.33807 0.11
0.84554 0.56
0.14190 0.02
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Medical Diagnostic Tests dsall gasdudal) ci jLad)
Sy (b I8 MATH ( jrl A 5 pe Dlesle paad Jarindi 45 Hha (g) 8 il Ll
D) e caagdl o) WS ¢ Allaay) e atieg ) jall Gl Aibas Yl dalill ey e o Alls
x5 0 el Y Laia¥) (el 8 i) gaa) ) (i yall dllaial @l jad sa (apail
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Analysis of Diagnostic Tests gaxddill « jlid) Julai 1 — 10
Ll CUlS s clas e HAV) s Clias aguiany (alddl de gaan o jLadl 5 al
o e 5o LeS 5 aaalas o)) (e duanin Lils (il o) o s L il e jun
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Disease No Disease
Test + a b
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Test — C d
QS b i

G se Jlial kel (all g (el O sibiadl) ol 3V =3

a5 L) | shel (S Gnliad) e A8 =]

Gl s | shael (Sl ) sleadll ) 8V = ¢

b Sl sl (S5 ¢ silaaall 331 = d

o yall &53‘ wAadl=c+a

Crbadll il (KU sl = g + b

Jaxi g dagaall i jall YL aoad] Jaadiog 3 L3AY) 58 Gold Standard
LeBleS ol Baaa <l HLAA) ae 45 jlaall

) LAY 228 g ALY e g

Gold Standard Target Disorder
Exisional biopsy Breast cancer
Transrectal biopsy Prostate cancer
Coronary angiography Coronary stenosis
Catteterization Myocardial infection
Throat culture Strep throat

oeAll) i LA a2 — 10

DY) (A A Gare padllS LA (6 slaue Ciia g (a pad Jasiud (ulie Bac cllia
OWEAY) @l ~laS (g3 a6 Al 4 5 (Gold Standard ) -l

e caa g LAl el g La (i yar Claas 548l (5K o Jlais) g Sensitivity
.af(a+c) @ Adabaall 385wt g aaall HLEAY) Jleaiul

LY Jleatind die @l HLa) el g Clas e 58 o) 28 JWais) ; Specificity
./ (b+d) Altadl 38, con 5 3305

YL & gana (o prna JLAA) ol LEaY) aay o) Jlads) g4 0 Accurecy
(a+d) / (a+b+c+d) Aabeall (585 cauat
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FNA sl 385 bl HLial) 5 ya ¢ oanh e oS Mammograms o ¥ g3l
Gllee A eludll Gmadl 3 (Als 92) Abasll jue 5 (Al 22 ) Abadll @V il
S AN 92 1) e s g Al s S dn g0 S AN 22 I pe YIS 8 () 2n g3 dus)

(IS i) Jgan a5 Sy 5 ¢ 43S Al

Cancer No Cancer
FNA + 14 8
FNA — 1 91

%93 510.93 = 15 /14 = Sensitivity
%92 51 0.92 =99 /91 = Specificity
%92 $0.92=9+1+8+14)/(91 + 14) = Accurecy
Ay dudlaia) pa85 3 10
e LAY el pal g Jlaal) se st ulide My Specificity 5 Sensitivily ¢ JS ¢
oadd Adlaial pa® e SAES G ) e e g el Alls 585 40 puia e ol
A Ganlia sac Gllia 5, SS) gl aal g aardd Gand e lalie] (o all
3l G e Jlatiad Ay (aile ) (e 2540 (55, o) Alais) sa :Prevalence
AL PV FEPRNEN
Prevalence =(a+c)/(a+b+c+d.
Positive Prediction Value ( PV+) = a/ (a+b)
Negative Prediction Value (PV —) =d/ (c+d)
1 sba il (i i) (s oLl Alial (e sl Ll i g
Prevalence= 15/114 = 0.13
PV + =14/ (14 + 8) = 0.64
PV -=91/(1+91)=0.99
Sy 2nb e Mammograms oS 1310.13 W a8 dlal Jlaial) ddinl opel oLl
At Y O S5 Laih (.64 g 3 A g0 FNA i) il <l 1) ala 35 e )
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PV4= Prevalence<Sensitrvity
(Prevalence <Sensitivity )+{ ( 1=Prevalence) - ( 1-Specificity)

. (1=Prevalence) <Specificity
{(1=Prevalence)~Speciticity j-+| Prevalence < |-Sensitivity) }

PV+ = (0.13)(0.93)/{(0.13)(0.93) + (0.87)(0.08)} = 0.64
PV- = (0.87)(0.92)/{(0.87)(0.92) + (0.13)(0.07)} = 0.99

a3l Ui ol LS 3 ydilae Jsaadl (e Lgale Jpand) Sy Lm0

PV +=14/ (14 +8) = 0.64

PV — =91/ (1 +91) = 0.99
Juial Jiay 52 5 Likelihood ratio (e s 4sdall & gall (any 4 oaas Jal L) olla
A Jlaial (o Lo e (aza jall (e de sana (A (s 5l 50 ) (me LIS A
LR — bl JLaV) s LR+ e gall JLEAY) e uma s (fa e (50 AV (e de sena
A Gilalaall (385 Cuntig

LR+ = Sensitivity/(1 - Specificity)
LR — = (1 - Sensitivity)/Specificity

Gl Wlie e orilalaal) okt die

LR+ =0.933/0.081 = 11.52

LR —-=0.067/0.919 = 0.07
Lladll cludll sl Lalia i) (55555 30 11.52 O (325 a sall FNA JLEAY) da
Lol ()5S 5 0.07 o Y] udid ALl Aagil) s Abaall i 45 jlEe (U udlly
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= 18 — 88 s 4didall Ldludl clall sae s Alla 82 =30 — 112 s dapsuall 4 gl
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Disease No Disease
+ 82 30
- 18 70

DLEAY) e jal die 5 150 bl SV 150 4o gall SV ) 2 8 SN LSRN Ll
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0.82 = 100/82 = Js¥! JLsad Sensitivity

0.70 = 200 /140 = A4l i Sensitivity

¢ Gbad) QA A LAY o A5l La ) 5l (134) Jla

data d;

input test positive count;
cards;

1182

1218

21140

2260

proc freq;

tables positive*test/chisg;
exact chisq;

weight count;

run;

TABLE OF POSITIVE BY TEST
POSITIVE  TEST

Frequency,
Percent ,
Row Pct ,
Col Pct , 1, 2, Total
ijiiiiiimiiiijiiminiiiiii
1, 82, 140, 222
, 27.33, 46.67, 74.00
, 36.94, 63.06,
, 82.00, 70.00,
iniiniiimnigiiginini
2, 18, 60, 78
, 6.00, 20.00, 26.00
, 23.08, 76.92,
, 18.00, 30.00,
ijiiiiiimiiiijiiminiiiii




Total 100 200 300
33.33 66.67 100.00

STATISTICS FOR TABLE OF POSITIVE BY TEST

Statistic DF Value Prob
TNyl
Chi-Square 1 4990 0.026
Likelihood Ratio Chi-Square 1 5.210 0.022
Continuity Adj. Chi-Square 1 4.385  0.036
Mantel-Haenszel Chi-Square 1 4.973  0.026

Fisher's Exact Test (Left) 0.992
(Right) 0.017
(2-Tail) 0.026

Phi Coefficient 0.129

Contingency Coefficient 0.128

Cramer's V 0.129

Sample Size = 300
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data compar;

input testl test2 count;
cards;

1130

1235

2123

2212

proc freq data=compar;
tables testl*test2/agree;
weight count;

exact McNem;

run;

The SAS System
TABLE OF TEST1 BY TEST2

TEST1 TEST2




Frequency,
Percent ,
Row Pct ,
Col Pct , 1, 2, Total
iniisiiiiisiiiigiisiiiig
1, 30, 35, 65
, 30.00, 35.00, 65.00
, 46.15, 53.85,
, 56.60, 74.47,
s
2, 23, 12, 35
, 23.00, 12.00, 35.00
, 65.71, 34.29,
, 43.40, 25.53,
ijiijiiiiiniiniginiiiie
Total 53 47 100
53.00 47.00 100.00

STATISTICS FOR TABLE OF TEST1 BY TEST2

McNemar's Test
Statistic=2.483 DF=1 Prob (Asymptotic) =0.115
Prob (Exact) =0.148
Simple Kappa Coefficient
95% Confidence Bounds
Kappa =-0.181 ASE =0.094 -0.366 0.004
Sample Size = 100
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data respire;

input center treat $ response $ count @ @;
datalines;

ltest y291ltest nl6

1 placeboy 14 1 placebo n 31

2test y372test n 8

2 placebo y 24 2 placebo n 21

proc freq order=data;
weight count;
tables center*treat*response /

run;

nocol nopct chisq cmh;




The SAS System
TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=1

TREAT RESPONSE

Frequency,
RowPct ,y ,n , Total
ijiiniiimiiiijiiminiijii
test , 29, 16, 45
, 64.44, 35,56,
ijiiiiiimiiiijiiminiijii
placebo , 14, 31, 45
, 31.11, 68.89,

ijiisiimiiiimiiiiii
7

Total 43 4 90

STATISTICS FOR TABLE 1 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=1

Statistic DF Value Prob
T I I I iIiiIgg
Chi-Square 1 10.020 0.002
Likelihood Ratio Chi-Square 1 10.216  0.001
Continuity Adj. Chi-Square 1 8.728  0.003
Mantel-Haenszel Chi-Square 1 9.908  0.002
Fisher's Exact Test (Left) 1.000
(Right) 1.46E-03
(2-Tail) 2.92E-03
Phi Coefficient 0.334
Contingency Coefficient 0.317
Cramer's V 0.334

Sample Size = 90
The SAS System
TABLE 2 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=2

TREAT RESPONSE

Frequency,
RowPct,y ,n , Total
binjiiiiiiiniiimiiiiiiig
test , 37, 8, 45
, 82.22, 17.78,
binjiiniiiiiniiimiitiiiig
placebo , 24, 21, 45
, 53.33, 46.67,
binjiiniiiiniiimiitiiiig
29

Total 61 90

STATISTICS FOR TABLE 2 OF TREAT BY RESPONSE
CONTROLLING FOR CENTER=2

Statistic DF Value Prob
i
Chi-Square 1 8.598 0.003

Likelihood Ratio Chi-Square 1 8.832  0.003
Continuity Adj. Chi-Square 1 7.326  0.007
Mantel-Haenszel Chi-Square 1 8.503  0.004

Fisher's Exact Test (Left) 0.999
(Right) 3.14E-03
(2-Tail) 6.28E-03

Phi Coefficient 0.309

Contingency Coefficient 0.295




Cramer's V 0.309

Sample Size = 90

Sl 8 Aty e el (5 sine il 2 g s

The SAS System
SUMMARY STATISTICS FOR TREAT BY RESPONSE
CONTROLLING FOR CENTER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
i
1 Nonzero Correlation 1 18.411 0.001
2 Row Mean Scores Differ 1 18.411 0.001
3 General Association 1 18.411 0.001

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds
T Iy InIiig
Case-Control Mantel-Haenszel 4.029 2.132 7.614
(Odds Ratio) Logit 4.029 2.106 7.707

Cohort Mantel-Haenszel 1.737 1.350 2.235
(Col1 Risk) ' Logit 1.676 1.294 2.170

Cohort Mantel-Haenszel 0.462 0.324 0.657
(Col2 Risk) Logit 0.474 0.326 0.688

The confidence bounds for the M-H estimates are test-based.

¢l 5l

Breslow-Day Test for Homogeneity of the Odds Ratios

Chi-Square = 0.000 DF= 1 Prob =0.990

Total Sample Size = 180
O 8 all SIS (g daaa HY) A o i Gl ) ey sl Ll
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proc freq order=data;

weight count; by center;
tables treat*response /
nocol nopct chisq cmh;




run;

A8e 5 (Al 5l )SI) L sl (i 5 a geall (g 48R A8 jrad A )2 (3 1(137) Jle
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data ca;

input gender S ECG § disease $ count;
datalines;

female <0.1 yes 4

female<0.1 no 11

female >=0.1yes 8

female >=0.1no 10

male <0.1 yes 9

male <0.1 no 9

male >=0.1vyes 21

male >=0.1no 6

proc freq;
weight count;
tables gender*disease / nocol nopct chisg;
tables gender*ECG*disease / nocol nopct cmh chisq measures;

run;

The SAS System
TABLE OF GENDER BY DISEASE

GENDER  DISEASE

Frequency,

Row Pct ,no ,yes , Total

binjiiiiiiiniiimiiiiiiig

female , 21, 12, 33
, 63.64, 36.36,

binjiiiiiiiniiimiiiiiiig

male , 15, 30,
, 33.33, 66.67,

binjiiiiiiiniiimiiiiiiig
Total 36 42 78

45

STATISTICS FOR TABLE OF GENDER BY DISEASE

Statistic DF Value Prob
TN I3 111311)
Chi-Square 1 7.035 0.008
Likelihood Ratio Chi-Square 1 7.121  0.008
Continuity Adj. Chi-Square 1 5.868  0.015
Mantel-Haenszel Chi-Square 1 6.944  0.008

Fisher's Exact Test (Left) 0.998
(Right) 7.51E-03
(2-Tail) 0.011

Phi Coefficient 0.300

Contingency Coefficient 0.288

Cramer's V 0.300

Sample Size =78
oAl puin s g all G A8e 3sa s (M el S e LS

The SAS System




TABLE 1 OF ECG BY DISEASE
CONTROLLING FOR GENDER=female

ECG  DISEASE

Frequency,
Row Pct ,no ,yes , Total
isiisiiimiiisiimisiiini
<0.1 , 11, 4, 15
, 73.33, 26.67,
isiisiiimiigiimisiiini
>=0.1 , 10, 8, 18
, 55.56, 44.44,

binjiiiijiiniiimiiiiiiin
Total 21 12

33
The SAS System
STATISTICS FOR TABLE 1 OF ECG BY DISEASE
CONTROLLING FOR GENDER=female

Statistic DF = Value Prob
URRRDRRRRRRRRRRRRRRRRRRRRRRRRRARERRRNARRRRARDANRANDI)
Chi-Square 1 1.117 0.290
Likelihood Ratio Chi-Square 1 1.134  0.287
Continuity Adj. Chi-Square 1 0.481 0.488
Mantel-Haenszel Chi-Square 1 1.084  0.298

Fisher's Exact Test (Left) 0.923

(Right) 0.245

(2-Tail) 0.469
Phi Coefficient 0.184
Contingency Coefficient 0.181
Cramer's V 0.184

Ll A ECG B;\)ﬁju'a)d\ w@wbk a3y

Statistic Value ASE
T I iniingiggg
Gamma 0.375 0.323
Kendall's Tau-b 0.184 0.169
Stuart's Tau-c 0.176  0.162
Somers' D C|R 0.178 0.164
Somers' DR|C 0.190 0.174
Pearson Correlation 0.184 0.169
Spearman Correlation 0.184 0.169
Lambda Asymmetric C|R 0.000 0.000
Lambda Asymmetric R|C 0.067 0.295
Lambda Symmetric 0.037 0.167

Uncertainty Coefficient C|R 0.026  0.048
Uncertainty Coefficient R|C 0.025 0.046
Uncertainty Coefficient Symmetric 0.026  0.047

Estimates of the Relative Risk (Row1/Row?2)

95%
Type of Study Value Confidence Bounds

i
Case-Control 2.200 0.504 9.611
Cohort (Col1 Risk) 1.320 0.790 2.206
Cohort (Col2 Risk)  0.600  0.224 1.607

Sample Size = 33

0.1 sbudsh 1S oed ECG 8el 8 cilS (S eluaill (sal3 je 2.2 (5 g a pall dns )
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TABLE 2 OF ECG BY DISEASE




CONTROLLING FOR GENDER=male
ECG  DISEASE

Frequency,
Row Pct ,no ,yes , Total
isiisiiimiiiiimisiiinii
<01 , 9, 9, 18

, 50.00, 50.00,
isiisiiimiiisiimisiiini
>=01 , 6, 21, 27

, 2222, 77.78,

ijiisiimiiiimiiiiii
Total 15 30 45

The SAS System
STATISTICS FOR TABLE 2 OF ECG BY DISEASE
CONTROLLING FOR GENDER=male

Statistic DF Value Prob
TNy Il
Chi-Square 1 3.750 0.053
Likelihood Ratio Chi-Square 1 3.729  0.053
Continuity Adj. Chi-Square 1 2.604  0.107
Mantel-Haenszel Chi-Square 1 3.667  0.056

Fisher's Exact Test (Left) 0.988

(Right) 0.054

(2-Tail) 0.105
Phi Coefficient 0.289
Contingency Coefficient 0.277
Cramer's V 0.289

Ja Ll G ECG 36l 85 G pall (a4 sixe A8le 2a 53N

Statistic Value ASE
TNy Il
Gamma 0.556  0.228
Kendall's Tau-b 0.289 0.146
Stuart's Tau-c 0.267 0.138
Somers' D C|R 0.278 0.142
Somers' DR|C 0.300 0.152
Pearson Correlation 0.289 0.146
Spearman Correlation 0.289 0.146
Lambda Asymmetric C|R 0.000 0.283
Lambda Asymmetric R|C 0.167 0.196
Lambda Symmetric 0.091 0.209

Uncertainty Coefficient C|R 0.065 0.066
Uncertainty Coefficient R|C 0.062  0.063
Uncertainty Coefficient Symmetric 0.063  0.064

Estimates of the Relative Risk (Row1/Row?2)
95%
Type of Study Value Confidence Bounds
TNy I nIinIIIiIgg
Case-Control 3.500 0.959 12.778
Cohort (Col1 Risk)  2.250  0.968 5.230
Cohort (Col2 Risk)  0.643  0.388 1.064
Sample Size = 45
0.1 ssbud 5l 5S) agal ECG 36l 8 <ilS cpdll Jla 1) (525 5 3.5 (55l (a yall dpman )
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SUMMARY STATISTICS FOR ECG BY DISEASE
CONTROLLING FOR GENDER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob




Ty I 113 11]
1 Nonzero Correlation 1 4,503 0.034

2 Row Mean Scores Differ 1  4.503 0.034
3 General Association 1 4503 0.034

ECG 3¢l s puinll g Lhaill Gaiy (i yall (g 4 i 483le 22

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

i
Case-Control Mantel-Haenszel 2.847 1.083 7.482

(Odds Ratio) Logit 2.859 1.081 7.565

Cohort Mantel-Haenszel 1.641 1.039 2.594
(Coll Risk) Logit 1.525 0.983 2.365

Cohort Mantel-Haenszel 0.630 0.411 0.965
(Col2 Risk) Logit 0.634 0.405 0.993

The confidence bounds for the M-H estimates are test-based.
Breslow-Day Test for Homogeneity of the Odds Ratios

0.1 gsbus 5l S ad ECG 368 0adll (oaim yall 350 2.8 (1585 ) dpas )
Chi-Square = 0.215 DF= 1 Prob =0.643

Total Sample Size = 78
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data Migraine;
input Gender $ Treat $ Response $ Count @ @;
datalines;
female Active Better 16 female Active Same 11
female Placebo Better 5 female Placebo Same 20
male Active Better 12 male Active Same 16
male Placebo Better 7 male Placebo Same 19
proc freq data=Migraine;
weight Count;
tables Gender*Treat*Response / cmh noprint;
run;

Clinical Trial for Treatment of Pain
SUMMARY STATISTICS FOR TREAT BY RESPONSE
CONTROLLING FOR GENDER

Cochran-Mantel-Haenszel Statistics (Based on Table Scores)

Statistic Alternative Hypothesis DF  Value Prob
i
1 Nonzero Correlation 1 8.305 0.004
2 Row Mean Scores Differ 1  8.305 0.004
3 General Association 1 8.305 0.004

cosindl el vie olaiu¥) g Alaladll (g o) S8 258 5 ) 05 (P=0.004 ) CMH <l lial) =il of

Estimates of the Common Relative Risk (Row1/Row2)
95%
Type of Study Method Value Confidence Bounds

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRNRRRRRARRRDRRRRRRARRRNAD))
Case-Control Mantel-Haenszel 3.313 1.467 7.483




(Odds Ratio) Logit 3.294 1.418 7.652

Cohort Mantel-Haenszel 2.164 1.280 3.657
(Coll Risk) Logit 2.106 1.195 3.711

Cohort Mantel-Haenszel 0.642 0.475 0.868
(Col2 Risk) Logit 0.661 0.485 0.901

5kl de el oladl Jlaial Cilacal 3 g liall agl sl vie g laall (ho i jall olid Jlaial

Breslow-Day Test for Homogeneity of the Odds Ratios

Chi-Square = 1.493 DF= 1 Prob =0.222
Total Sample Size = 106

ol s Jla M) (o LSl pae I 5o A W) i (] gl 5p 80 il
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data FatComp;

input Exposure Response Count;
cards;

006

012

104

1111

proc freq data=FatComp order=data;
weight Count;

tables Exposure*Response / chisq relrisk;
exact pchi or;

run;

TABLE OF EXPOSURE BY RESPONSE
EXPOSURE  RESPONSE

Frequency,
Percent ,
Row Pct ,
Col Pct , 0, 1, Total
igjinjiimiiiigiimitiiiii
o, 6, 2, 8
, 26.09, 8.70, 34.78
, 75.00, 25.00,
, 60.00, 15.38,
igiiiiiimiiiijiiminiiiiii
1, 4, 11, 15
, 17.39, 47.83, 65.22
, 26.67, 73.33,
, 40.00, 84.62,
iniiniiimiingiiminii
Total 10 13 23
43.48 56.52 100.00

STATISTICS FOR TABLE OF EXPOSURE BY RESPONSE

Prob  Prob
Statistic DF Value (Asymptotic) (Exact)
NI nIIiIinIIngIgg
Chi-Square 1 4960 0.026 0.039

Likelihood Ratio Chi-Square 1 5.098 0.024
Continuity Adj. Chi-Square 1 3.188 0.074
Mantel-Haenszel Chi-Square 1 4.744 0.029
Fisher's Exact Test (Left) 0.997




(Right) 0.037

(2-Tail) 0.039
Phi Coefficient 0.464
Contingency Coefficient 0.421
Cramer's V 0.464

WARNING: 50% of the cells have expected counts less than 5.
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Estimates of the Relative Risk (Row1/Row2)

95% Confidence Bounds 95% Confidence Bounds
Type of Study Value (Asymptotic) (Exact)

TNy niIniig
Case-Control 8.250 1.154 59.003 0.868 105.549

Cohort (Col1 Risk) 2.813 1.110 7.126
Cohort (Col2 Risk) 0.341 0.099  1.176

Sample Size = 23
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data Exposed;

input Days Status Treat Sex $ @ @;
datalines;
17911F37801 M
256 11F35511M
26211M31911M
256 11F25611M
25511M17111F
22401F32511M
22511F32511M
28711M21711F
31911M25511F
26411M25611F
23702F29112M
15612F32312M
27012M25312 M
25712M20612F
24212 M20612F
15712F23712M
24912M21112F
18012F22912F
226 12F23412F
26802M20912F
proc lifetest data=Exposed plots=(s,ls,lIs);
time Days*Status(0);
strata Treat;

run;

32323 ) (e 3 53 ja8all oLl Al (Al A8Mall o) (sia ja] Jaxindi Plots 4dida 5
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The SAS System
The LIFETEST Procedure
Product-Limit Survival Estimates
TREAT =1

Survival
Standard Number  Number
DAYS Survival Failure Error Failed Left

0.000 1.0000 0 0 0 20
171.000 0.9500 0.0500 0.0487 1 19
179.000 0.9000 0.1000 0.0671 2 18
217.000 0.8500 0.1500 0.0798 3 17
224.000* . . . 3 16
225.000 0.7969 0.2031 0.0908 4 15
255.000 . . . 5 14
255.000 0.6906 0.3094 0.1053 6 13
256.000 . . . 7 12
256.000 . . . 8 11
256.000 . . . 9 10
256.000 0.4781 0.5219 0.1146 10 9
262.000 0.4250 0.5750 0.1135 11 8
264.000 03719 0.6281 0.1111 12 7
287.000 @ 0.3188 0.6813 0.1071 13 6
319.000 : . .14 5
319.000 0.2125 0.7875 0.0942 15 4
325.000 5 16 3

325.000 0.1063 0.8938 0.0710 17 2
355.000 0.0531 0.9469 0.0517 18 1
378.000* . . . 18 0

* Censored Observation

I Ay il 5335 e 30 (e il Ganiai g (1 Alela) 51 Aiglall £} A1) e 53 odle | il
AL o 8 dae g Al o) 3Y) 2ae g ) sl
Summary Statistics for Time Variable DAYS

Point  95% Confidence Interval
Quantile Estimate [Lower, Upper)

75% 319.000 262.000 325.000
50% 256.000 255.000 319.000
25% 255.000 217.000 256.000

Mean 271.131 Standard Error 11.877
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The SAS System
The LIFETEST Procedure
Product-Limit Survival Estimates
TREAT =2

Survival
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Standard Number  Number

DAYS Survival Failure Error Failed Left

0.000 1.0000 0 0 0 20
156.000 0.9500 0.0500 0.0487 1 19
157.000 0.9000 0.1000 0.0671 2 18
180.000 0.8500 0.1500 0.0798 3 17
206.000 . . . 4 16
206.000 0.7500 0.2500 0.0968 5 15
209.000 0.7000 0.3000 0.1025 6 14
211.000 0.6500 0.3500 0.1067 7 13
226.000 0.6000 0.4000 0.1095 8 12
229.000 0.5500 0.4500 0.1112 9 11
234,000 0.5000 0.5000 0.1118 10 10
237.000 0.4500 0.5500 0.1112 11 9
237.000* . . . 11 8
242.000 0.3937 0.6063 0.1106 — 12 7
249.000 0.3375 0.6625 0.1082 13 6
253.000 0.2812 0.7188 0.1038 14 5
257.000 0.2250 0.7750 0.0971 15 4
268.000* . . . 15 3
270.000 0.1500 0.8500 0.0891 16 2
291.000 0.0750 0.9250 0.0693 17 1
323.000 0 1.0000 0 18 0

* Censored Observation
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75%
50%
25%

Mea

Quantile Estimate

Summary Statistics for Time Variable DAYS

95% Confidence Interval
[Lower, Upper)
237.000 291.000
209.000 253.000
180.000 234.000

Point

257.000

235.500

207.500
n 235.156

Standard Error 10.211
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TREAT

Total

The SAS System
The LIFETEST Procedure

Summary of the Number of Censored and Uncensored Values

Total Failed Censored %Censored
20 18 2 10.0000
20 18 2 10.0000

40 36 4 10.0000
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The LIFETEST Procedure

Survival Function Estimates
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The LIFETEST Procedure
Censored Observations

Strata
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The SAS System
The LIFETEST Procedure

-Log(Survival Function) Estimates
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The SAS System
The LIFETEST Procedure
Log(-Log(Survival Function)) Estimates
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Test of Equality over Strata

Pr>
Test Chi-Square DF Chi-Square

Log-Rank 5.6485 1 0.0175
Wilcoxon 5.0312 1 0.0249
-2Log(LR) 0.1983 1 0.6561
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proc lifetest data=Exposed notable;
time Days*Status(0);
strata Sex;
test Treat;
run;
Strata 2 sex 4alS i LS ¢ puin JSVelad) aie a8 Qiath S potable 4l 3 a5 Jaadls

The SAS System




The LIFETEST Procedure

Rank Tests for the Association of DAYS with Covariates
Pooled over Strata

Univariate Chi-Squares for the WILCOXON Test

Test  Standard Pr>
Variable Statistic Deviation Chi-Square Chi-Square

TREAT -4.2372  1.7371 59503  0.0147

Univariate Chi-Squares for the LOG RANK Test

Test  Standard Pr>
Variable Statistic Deviation Chi-Square Chi-Square

TREAT -6.8021  2.5419  7.1609  0.0075

0.0076 Log rank _lis) dad caaly Lad p=0.0147 <als Wilicoxon s dad o bl (e oy
sl zonal dleladl) Ll i Jhasil) J8 il 45 e
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proc phreg data=Exposed;

model days*status(0)=treat;
run;
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proc phreg data=Exposed;
model days*status(0)=treat x;
x=treat*(log(days));
run;
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data headache;
input minutes group censor;
datalines;
1110
1210
1910
1910
1910
1910
2110
2010
2110
2110
2010
2110
2010
2110
2510
2710
3010
2111
2411
1420
1620
1620
2120
2120
2320
2320
2320
2320
2521
2320
2420
2420
2621
3221
3021
3020
3221
2021
proc lifereg;
class group;
model minutes*censor(1)=group;



output out=new cdf=prob;
run;

proc sort data=new;
by prob;
proc plot data=new;

plot prob*minutes=group;
run;
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The SAS System
Lifereg Procedure
Class Level Information

Class Levels Values
GROUP 2 12
Number of observations used = 38

The SAS System
Lifereg Procedure

Data Set =WORK.HEADACHE

Dependent Variable=Log(MINUTES)

Censoring Variable=CENSOR

Censoring Value(s)= 1

Noncensored Values= 30 Right Censored Values= 8
Left Censored Values= 0 Interval Censored Values= 0

Log Likelihood for WEIBULL -9.37930239
The SAS System
Lifereg Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 13.30911843 0.058851 3161.7 0.0001 Intercept

GROUP 1 6.054016 0.0139
1-0.1933025 0.078563 6.054016 0.0139 1
0 0 0 . 2
SCALE 10.21218765 0.030356 Extreme value scale parameter

u.m:}AAAX\ )&@&\M\ d\})'&..ui:.w}ln o2l c_lu.ﬂ\ L}AM
Log(time) = 3.30911843 — 0.1933025 (Js¥lie seaall = exp(3.11581593)=22.55
Log(time) = 3.30911843 Alie seaall = exp(3.3091184) = 27.36
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The SAS System

Plot of PROB*MINUTES. Symbol is value of GROUP.
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data N;

input logdose x N;

p=x/N;

cards;

2.079442 18 22

2.19722517 34

2.302585 8 26

2.397895 3 25

2.484907 6 25

2.564949 0 23

proc probit data=n inversecl;« ddlia¥) e J gaall (a gl V) 1 Jerioy
model x/N = logDose/dist=logistic;
output out=newl p=p_hat;

run;

The SAS System
Probit Procedure

Data Set =WORK.N
Dependent Variable=X
Dependent Variable=N

Number of Observations= 6
Number of Events = 52 Numberof Trials= 155

Log Likelihood for LOGISTIC -77.10867963

The SAS System
Probit Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 18.2208319 3.339292 29.77334 0.0001 Intercept
LOGDOSE 1-8.2180463 1.465612 31.44121 0.0001

Probit Model in Terms of Tolerance Distribution

MU SIGMA
2.217173  0.121683

Estimated Covariance Matrix for Tolerance Parameters




MU
SIGM

MU SIGMA

0.000686 -0.000222
A -0.000222 0.000471

The SAS System

Probit Procedure
Probit Analysis on LOGDOSE

Probability

0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.91
0.92
0.93
0.94
0.95
0.96
0.97
0.98
0.99

LOGDOSE 95 Percent Fiducial Limits

Lower Upper

2.77632  2.64005
2.69074  2.57540
2.64016  2.53693
2.60389  2.50918
2.57546  2.48730
2.55199  2.46912
2.53193  2.45349
2.51437  2.43971
249870  2.42734
2.48454  2.41608
2.42825  2.37029
2.38586  2.33418
2.35086  2.30257
2.32028  2.27300
2.29250  2.24405
2.26651  2.21485
2.24159  2.18490
2.21717  2.15384
219275  2.12136
2.16783  2.08707
2.14185  2.05037
2.11407  2.01037
2.08349  1.96567
2.04848  1.91389
2.00610  1.85060
1.94981  1.76587
1.93564  1.74446
191998  1.72076
1.90242  1.69415
1.88236  1.66372
1.85888  1.62806
1.83046  1.58482
1.79419  1.52958
1.74360  1.45241
1.65802  1.32165

3.05232
2.92199
2.84520
2.79032
2.74743
2.71213
2.68206
2.65582
2.63251
2.61150
2.52902
2.46858
2.42043
2.38032
2.34599
2.31597
2.28915
2.26458
2.24142
2.21893
2.19642
2.17313
2.14816
2.12019
2.08691
2.04338
2.03252
2.02053
2.00713
1.99186
1.97403
1.95251
1.92512
1.88703
1.82281

AV Ualaal) aaind | D50 dad 385 a2l

log"LD50 = — [18.22 /(-8.22) = — (2.22) ]

run;
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proc plot data=new1;
plot p_hat *logdose;
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proc plot data=new1;

plot (p_hat p) *logdose/overlay; « Jalse e gade jall afhy jle ol am ) SV 138 ezt
run;

The SAS System
Plot of P_HAT*LOGDOSE. Legend: A =1 obs, B =2 obs, etc.
Plot of P¥*LOGDOSE. Legend: A =1 obs, B =2 obs, etc.
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data N;

input logdose x N ;

p=x/N;

cards;

2.079442 18 22
2.19722517 34

2.302585 8 26

2.397895 3 25

2.484907 6 25

2.564949 0 23

proc probit data=n inversecl;
model x/N = logdose;
output out=new2 p=p_hat;
run;

proc plot data=new1;




plot p_hat *logdose;

run;

proc plot data=new?2;

plot (p_hat p) *logdose/overlay;
run;

The SAS System
Probit Procedure

Data Set =WORK.N
Dependent Variable=X
Dependent Variable=N

Number of Observations= 6
Number of Events = 52 Numberof Trials= 155

Log Likelihood for NORMAL -77.14780518

The SAS System
Probit Procedure

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 10.7380966 1.850525 33.67168 0.0001 Intercept
LOGDOSE 1-4.8389147 0.805523 36.08613 0.0001

Probit Model in Terms of Tolerance Distribution

MU SIGMA
2.219113  0.206658

Estimated Covariance Matrix for Tolerance Parameters
MU SIGMA

MU 0.000724 -0.000422
SIGMA -0.000422 0.001183

The SAS System

Probit Procedure
Probit Analysis on LOGDOSE

Probability LOGDOSE 95 Percent Fiducial Limits
Lower Upper

0.01 2.69987  2.59165 2.90509
0.02 2.64354  2.54796  2.82269
0.03 2.60779  2.52004 2.77060
0.04 2.58091  2.49890 2.73156
0.05 2.55903  2.48159  2.69992
0.06 2.54042  2.46677 2.67308
0.07 2.52410  2.45368 2.64963
0.08 2.50948  2.44189 2.62871
0.09 249619  2.43109 2.60976
0.10 24839  2.42107 2.59239
0.15 243330 2.37864 2.52144
0.20 2.39304  2.34330 2.46667
0.25 2.35850  2.31119  2.42147
0.30 2.32748  2.28038  2.38286
0.35 2.29874  2.24975 2.34915
0.40 2.27147  2.21867 2.31918
0.45 2.24508  2.18678  2.29201
0.50 2.21911  2.15387  2.26680
0.55 2.19314  2.11972  2.24283
0.60 2.16676  2.08404 2.21944
0.65 2.13948  2.04639 2.19604

0.70 2.11074  2.00608 2.17202
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0.75 2.07972 196205 2.14663
0.80 2.04518 1.91254 2.11883
0.85 2.00493 1.85438 2.08688
0.90 1.95427 1.78073 2.04715
0.91 1.94203 1.76288 2.03761
0.92 1.92874 1.74347  2.02727
0.93 191413  1.72210 2.01593
0.94 1.89781  1.69821 2.00328
0.95 1.87919 1.67094 1.98889
0.96 1.85732 1.63886 1.97202
0.97 1.83043  1.59937 1.95133
0.98 1.79469 1.54681 1.92388
0.99 1.73835 1.46385 1.88075
The SAS System

Plot of P_HAT*LOGDOSE. Legend: A =1 obs, B =2 obs, etc.
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The SAS System

Plot of P_HAT*LOGDOSE. Legend: A =1 obs, B =2 obs, etc.
Plot of PXLOGDOSE. Legend: A =1 obs, B =2 obs, etc.
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data d;
input OBS prob logdos1 logdos2;
cards;
1 0.01 277632 2.69987
2 0.02 269074 2.64354
3 0.03 2.64016 2.60779
4 0.04 2.60389 2.58091
5 0.05 2.57546 2.55903
6 0.06 2.55199 2.54042
7 0.07 253193 2.52410
8 0.08 2.51437 2.50948
9 0.09 2.49870 2.49619
10 0.10 2.48454 2.48396
11  0.15 2.42825 2.43330
12 0.20 2.38586 2.39304
13 0.25 2.35086 2.35850
14 0.30 2.32028 2.32748
15 0.35 2.29250 2.29874
16 040 2.26651 2.27147
17 045 2.24159 2.24508
18 0.50 2.21717 2.21911
19 0.55 2.19275 2.19314
20 0.60 2.16783 2.16676
21 0.65 2.14185 2.13948
22 0.70 2.11407 2.11074
23 0.75 2.08349 2.07972
24 0.80 2.04848 2.04518
25 0.85 2.00610 2.00493
26 0.90 1.94981 1.95427
27 0.91 1.93564 1.94203
28 0.92 1.91998 1.92874
29 0.93 1.90242 1.91413
30 0.94 1.88236 1.89781
31 0.95 1.85888 1.87919
32 0.96 1.83046 1.85732
33 0.97 1.79419 1.83043
34 098 1.74360 1.79469
35 0.99 1.65802 1.73835

proc plot;

plot prob* (logdos1 logdos2)/overlay;

run;

The SAS System

Plot of PROB*LOGDOS1. Legend: A =1 obs, B =2 obs, etc.



Plot of PROB*LOGDOS2. Legend: A =1 obs, B =2 obs, etc.
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data prostate;

input case age acid xray size grade nodalinv @ @;
lacd=log(acid);

datalines;
166 .480000 2 68 .560000 3 66 .500000
4 56 520000 558 .500000 6 60 .490000
7 65 .4610008 60 .621000 9 50 .560011
1049 551000 1161 .620000 1258 .710000
1351 .650000 1467 671011 1567 .470010
1651 490000 1756 .500010 1860 .780000
1952 .830000 2056 .980000 2167 .520000
2263 .750000 2359 .990011 24641.870000
25611361001 2656 .820001 2764 .400110
2861 .500100 2964 .500110 3063 .400100
3152 5501103266 .590110 3358 481101
3457 5111113565 .490101 3665 .480110
3759 631110 38611.020100 3953 .760100
4067 950100 4153 6601104265 .841111
4350 .811111 4460 .761111 4545 .700111
4656 .781111 4746 .700101 4867 .670101
4963 820101 5057 .6701115151.721101
5264 89110153681.261111

proc logistic data=prostate descending;

model nodalinv=lacd xray size age grade;
run;

proc logistic data=prostate descending;
model nodalinv=age lacd xray size grade / selection=stepwise
start=5;
run;

proc logistic data=prostate descending;
model nodalinv = age lacd xray size grade / selection=score

best=2;
run;
¢ s IS0 5 oyl e JSTASEUY) B ) 58 :(144 ) JUs
data esr;
input id fibrin globulin response @ @;
cards;

1252380 2 256310 3 219330 4 218310
5341370 6 246360 7 3.22380 8 2.21370
9 315390 102.60410 11229360 122.35290
135.06371 14334321 15238371 163.15360



173.53461 182.68340 192.60380 202.23370
212.88300 222.65460 232.09441 242.28360
252.67390 26229310 272.15310 282.54280
293.93321 303.34300 31299360 323.32350
proc logistic data=esr descending;

model response=fibrin globulin;
run;

Giall e Gt 585 anll iy TLa¥) G A8l e Al 3 6 o( 145 ) Jlie
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DATA e;

INPUT bpr status freq;

cards;

0055

013238

1021

112655

proc freq data=e;

tables bpr*status/chisg;

weight freq;

run;

proc freq;

weight freg;

tables bpr*status/cl riskdiff relrisk rdiff;
run;
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data melanoma;
input weeks statuss;
censor=status='alive’;

cards;

12.8 dead

15.6 dead

24.0 alive

26.4 dead

29.2 dead

30.8 alive

39.2 dead

42.0 dead

58.4 alive

72.0 alive

77.2 dead

82.4 dead

87.2 alive




94.4 alive

97.2 alive

106.0 alive

114.8 alive

117.2 alive

140.0 alive

168.0 alive

proc lifetest data=melanoma plots=(s);
time weeks*censor(0);

run;

A elall s Ja G i) e Jlaall e g si 58l peal Al o 82 147) b
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data arth;

input gender $ treat $ response $ count @@;

cards;
female test none 6 female test some 5 female test marked 16
female placebo none 19 female placebo some 7 female placebo marked 6
male test none7 male test some2 male test marked5
male placebo none 10 male placebo some 0 male placebo marked 1
proc freq data=arth order=data;

weight count;

tables treat*response / chisq nocol nopct;
run;
proc freq data=arth order=data;

weight count;

tables gender*treat*response / cmh nocol nopct;

run;
ot il Calias s Alata)y Jaxiosall Liall oy 8Nl ) (148 ) Jlie
faulaiLy)
data pain;
input dgnosis $ treatmnt $ response $ count @@;
cards;

| placebo no 26| placebo yes 6
| dosagel no 26 | dosagel yes 7
| dosage2 no 23| dosage2 yes 9
| dosage3 no 18 | dosage3 yes 14
| dosage4 no 91| dosage4 yes 23
Il placebo no 26 Il placebo yes 6
Il dosagel no 12 Il dosagel yes 20
Il dosage2 no 13 Il dosage2 yes 20
Il dosage3 no 11l dosage3 yes 31
Il dosaged4 no 11l dosaged yes 31
proc freq order=data;
weight count;
tables treatmnt*response /chisg;
tables dgnosis*treatmnt*response/
chisq cmbh;
tables dgnosis*treatmnt*response/
scores=modridit cmh;
run;
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data pain;
input treatmnt $ hours count @@;
cards;
placebo 06 placebo 1 9 placebo 2 6 placebo 3 3 placebo 41
standard 0 1 standard 1 4 standard 2 6 standard 3 6 standard 4 8
test O2test 1 5test 26test 38test 46
proc freq;
weight count;
tables treatmnt*hours/ cmh nocol nopct;
run;

Lsdlal Gpdll aze S5 Lagie ) (ajal (ol s Cudae ) A3l (e de seaa 1(150) B
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data setl;
input Q1 Q2 students;
datalines;
11172
016
10160
0018
run;
proc freq data=set1;
table Q1*Q2;
exact mcnem;
weight students;
run;

dgdle A8zl Ll diul ol cdlalae 430 calads aalll #las e 4 ad ) (151 ) Jl
(3) plall s Jama (2) bl g gaa¥) Alad g & gual JST &) 58V (G 59 Jama (1) Ao
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datas;

input trt obs x1 x2 x3 x4 x5 x6 xx w;
wtl=x1-w;

wit2=x2-x1;

wt3=x3-x2;

wtd=x4-x3;

wt5=x5-x4;

wtb6=x6-x5;
TWT=wtl+wt2+wt3+wtd+wt5+wt6;



DG1=wt1/7;
DG2=wt2/7;
DG3=wt3/7;
DG4=wt4/7;
DG5=wt5/7;
DG6=wt6/7;
TDG=(wtl+wt2+wt3+wtd+wt5+wt6)/42;

xr=(1-xx)*100;
cards;

11
12
13
14
15
21
22
23
24
25
31
32
33
34
35

140 374 900
145 376 990
130 287 950
160 288 590
165 470 800
166 387 725
167 388 850
168 420 800
166 400 850
166 450 850
150 360 900
150 360 900
150 400 950
174 400 650
173 410 850

1110180021001 44
1110 18002200143
1150175022001 43
10101800. 044
1100 2000 2100 1 42
1483 2050 2700 1 41
1483 2050 24501 43
1484 215025500 44
1458. 043
1458 22802700 1 43
1350 185027001 42
1350 185027001 43
13501850. 044
1406 . 042
1407 1800. 042

;proc GLM;classes trt;

model w wtl wt2 wt3 wt4 wt5 wt6 twt dgl dg2 dg3 dg4 dg5 dgb tdg x1 x2 x3 x4 x5 x6 xr =trt;
means trt/LSD DUNCAN;

proc means mean n stderr std;by trt;var w wtl wt2 wt3 wt4 wt5 wtb twt dgl dg2 dg3 dg4 dg5 dgb
tdg x1 x2 x3 x4 x5 x6 xr;

run;

Jlall o)yl AplSal (m 2l 5 5K i & 55 () (5ol (m Conl sl o
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}Ac_);..al\ ﬁﬁﬂ\j@;m_)gﬁﬁﬁﬁjebi 21.42 =70/1500

sl salall aae 5o s Bl (i 3 S| mua 5ill 5 26.78=56/1500

56=14-70
10 1
9 2
9 3
7 4
7 5
7 6
7 7
56
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data react;

input trt response;
cards;

1114

1120

1120

1128

1130

1135

1138

1140

1141

2110

2112

2112

2118

2120

2122

2125

2130

;option nodate nonumber;
proc nparlway wilcoxon data=react;
class trt;

var response;

run;

(M"‘;J?QJ\A.JJ CilS g Cagaaam A5 OO e e EME ChA A :(153) Jlia
fle ganall pu AR aa g5 Jed sl Zoasa LS HLAY)

data k;

input group score @@;

cards;
155101110150160 144
273 285251263 285281
266 269 361 354 380 347
proc nparlway wilcoxon;

class group;

var score;

run;
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data Arthriti;

input Treatmen $ Response Freq @ @;

datalines;

Active 5 5 Active 4 11 Active 3 5 Active 2 1 Active 1 5
Placebo 5 2 Placebo 4 4 Placebo 3 7 Placebo 2 7 Placebo 1 12
data B;

set arthriti;

doi=1to freq;

output B;

end;

run;

proc nparlway wilcoxon median edf data=B;

class treatmen;

var response;

exact;

run;

ad JS 5 S5 ol ag i Lails alis all 2Sel (= 531 98 do i=1 to freq sokad) o) :idasdl
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3012 LS5 (Placebo 1) 4wl 43l s 3 e 11 S5 (Active 4 ) el
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data a;
input sex S treat $ improve $ count @@ ;

cards;
female active marked 16 female active some 5 female active none 6



female placebo marked 6 female placebo some 7 female placebo none 19
male active marked 5 male active some 2 male active none 7

male placebo marked 1 male placebo some 0 male placebo none 10

proc freq order=data;

weight count;

tables sex*treat*improve / nocol nopct chisq exact;

run;

oindl 5l A ) vie (g dad Ll L gina IS Sl 5l o aais gl yall 285 e
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data Gossypol;
input Dose n;
doi=1ton;
input Gain @ @;
output;
end;
datalines;
016
228 229218 216 224 208 235 229 233 219 224 220 232 200 208 232
.0411
186 229 220208 228 198 222 273 216 198 213
.07 12
179193 183 180 143 204 114 188 178 134 208 196
1017
13087 135116 118 165 151 59 126 64 78 94 150 160 122 110 178
1311
154130130118 118104 112 13498 100 104
proc nparlway data=Gossypol;
class Dose;
var Gain;
run;

UKL Sl 8

data Gossypol;
input dose rep Gain ;
cards;

01228
02229
03218
04216
05224
06208
07235
08229
09233
010219
011224
012220
013232

014 200



015208
016232
.04 1186
.04 2229
.04 3 220
.04 4 208
.045 228
.04 6 198
.047 222
.04 8 273
.049216
.04 10 198
.04 11 213
071179
.07 2193
.07 3183
.07 4 180
.07 5143
.07 6204
.077114
.07 8 188
.079178
.0710134
.07 11 208
.07 12 196
101130
.102 87
.103 135
104 116
105118
.10 6 165
.107 151
.10859
109126
.101064
101178
101294
.10 13 150
.10 14 160
1015122
.1016 110
1017178
131154
132130
133130
134118
135118
136104
137112
138134
.13998
.13 10 100
1311104
proc nparlway data=Gossypol;
class Dose;
var Gain;
run;
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proc anova;classes dose;
model gain=dose;
means dose/Isd duncan;
run;

G slaall i day ) Glasay anill aaali yal | gracad Ll 43 il Al 2 8:(157) b
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data fitness;

input scorel S score2 $ count;
datalines;

poor poor 5

average average 4

good good 4

superior superior 3

poor average 3

average poor 1

average good 6

good average 5

good superior 1

superior average 10

superior good 1

proc freq;

weight count;

tables scorel * score2 / agree;
exact kappa;

run;

0.086 s s (Test of symmetry) Jilall HLadl 8 Juaa¥) o aaiu zali jall 285 aay
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data kruskal;
input group score @@;



cards;

155101110150 160 144
273 285251263285 281

266 269 361 354 380 347

proc nparlway wilcoxon;

class group;

var score;

run;

data kr12;

set kruskal;

if group < 3;

proc nparlway wilcoxon; class group;
exact; var score;

run;

data kr23;

set kruskal; if group > 1;

proc nparlway wilcoxon; class group;
exact; var score;

run;

data kr13;

set kruskal; if group NE 2;

proc nparlway wilcoxon; class group;
exact; var score;

run;

Ol ol o) el sl Aadad (e 5 3 sl (S Faman el yall Aadad ) 5 )l a5 131
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data kruskal;

input group score @@;

if group=3 then delete;

cards;

155101110150 160 144
273 285251263 2852381
266 269 361 354 380 347
proc nparlway wilcoxon;

class group;

var score;

run;

Clas ag RS Aol 53 e 38V e Jsh e 555l el sell e Al s Lo 1(159) e
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data u;
input obs time death gender race age;
cards;

1 1 0 1 1 46



2 5 0 1 1 51
3 7 1 1 2 55
4 9 0 1 2 57
5 13 0 1 1 45
6 13 0 2 2 43
7 17 1 1 1 47
8 20 0O 1 1 65
9 26 1 2 2 55
10 26 1 2 1 44
11 28 1 1 1 49
12 32 0 1 2 52
13 32 0 2 1 31
14 43 0 1 2 63
15 43 1 2 1 55
16 4 1 2 2 50
17 51 0 1 1 49
18 51 0 2 2 35
9 51 0 1 1 23
20 56 1 1 1 57
21 57 1 2 2 45
22 59 1 2 2 41
23 62 1 1 2 38
24 66 0 1 1 55
25 66 0 1 2 45
26 67 0 1 2 44
27 68 1 1 1 45
28 69 1 1 2 65
29 79 0 1 2 66
30 79 1 1 1 57

proc lifetest data=u plots=(s);
time time*age(0);
strata gender;
run;
proc phreg data=u;
model time*death(0) = age;
run;

O 2 g9 JUdY) Jod aall 8 Sl A (a8 LA il 45 el Al j0 (8 :(160) JGe
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data compar;

input testl test2 count;
cards;

1130

1235

2123

2212

proc freq data=compar;
tables test1*test2/agree;
weight count;

exact McNem;

run;
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datag;

input trt drug$ days status;
cards;

a3 9

)
N
=
7]

R P RrRRrRoRPRPPLORPRRPRRPL

NNNNNNNNNNNRRRRRRRRRRRR
)
[y
[EnY
(5

2 a3 13 1

proc lifetest data=g plots=(s,Is,lls);
time days*Status(0);

strata drug;

test trt;

run;
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data g;
input trt drug days status;
cards;
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proc sort; by drug;

run;

proc lifetest data=g plots=(s,ls,lls);
time days*Status(0);

strata trt;

test drug;

run;

ol as el ) Gl 5 el s Y1 (e Alile 45 Dok Ae @341 :(162) Jba
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data approval;
input hus $ wif S count ;
cards;
yes yes 20
yesno 5
noyes 10
nono 10
proc freq order=data;
weight count;
tables hus *wif / agree;
run;

180 5 b (S pe il 5 )l (uim el 2paa = 3e 5l e Al 50 32(163) JUa
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data respire;
input center treatmnt $ response $ count @@;
cards;
ltest y291ltest nl6
1 placeboy 14 1 placebo n 31
2test y372test n 8
2 placebo y 24 2 placebo n 21
proc freq order=data;
weight count;
tables center*treatmnt*response /



nocol nopct chisg cmh;
run;
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data pain;
input diagnos $ treat S response $ count @@;
datalines;
I placebo no 26 | placebo yes 6
| dosagel no 26 | dosagel yes 7
| dosage2 no 23| dosage2 yes 9
| dosage3 no 18 | dosage3 yes 14
| dosage4 no 91 dosage4 yes 23
Il placebo no 26 Il placebo yes 6
Il dosagel no 12 Il dosagel yes 20
Il dosage2 no 13 Il dosage?2 yes 20
Il dosage3 no 1 Il dosage3 yes 31
Il dosaged4 no 11l dosaged yes 31
proc freq order=data;
weight count;
tables treat*response / chisq;
tables diagnos*treat*response / chisq cmh;
run;
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DATA weight;
INPUT TREATSSEXSWT @@;
DATALINES;
AF110 AF101 AF124 AF120 AF111
AF117 AF120 AF131 AM 185 AM 181
AM173 AM190 AM 181 AM202 AM175
BF121 BF116 BF144 BF125 BF 115
BF118 BF127 BM 205 BM 193 B M 196
BM 189 BM 180 BM 193 BM 210 B M 189
BM179
PROC GLM DATA = weight;

CLASSES TREAT SEX;

MODEL WT = TREAT SEX TREAT*SEX / SS3;
means treat sex treat*sex/Isd;
RUN;

DA 4 pedae JISE) Ar )l s 5 el Gl (e (U diadl i o) il 2(166) JGe
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data f2;
input pheno count ;



cards;

11178

2291

3273

4156

proc freq;

weight count;

tables pheno / testp = (0.5625, 0.1875, 0.1875, 0.0625);
run;

ezl 28 5 (o ydly Galiaall (ia jall e e sana (13 g2 olial bl 2(1167) Jbe
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datas;

input time death group;

cards;

1911

2511

3011

3411

3711

46 11

47 11

5111

56 11

57 11

61 11

66 11

67 11

74 11

78 11

62 12

8312

3812

42 12

7312

77 12

89 12

5512

44 02

; proc lifetest data=s plots=(s);
time time*death(0);
strata group ;

run;

proc phreg data=s;
model time*death(0) = group;
run;
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data Color;
input Region Eyes $ Hair S Count @ @;

cards;

1 blue fair 23 1blue red 7 1blue medium 24
1 blue dark 11 1greenfair 19 1greenred 7
1 green medium 18 1 green dark 14 1 brown fair 34
1brownred 5 1brown medium41l 1brown dark 40
1 brown black 3 2 blue fair 46 2 blue red 21
2 blue medium 44 2 blue dark 40 2 blue black 6
2 green fair 50 2 greenred 31 2 green medium 37
2 green dark 23 2 brown fair 56 2 brownred 42
2 brown medium 53 2 brown dark 54 2 brown black 13
proc freq data=Color;

weight Count;

tables Eyes Hair Eyes*Hair/out=FreqCnt outexpect sparse;
run;

proc print data=FreqCnt noobs;

run;

proc freq order=data;
weight Count;
tables Eyes*Hair / chisq expected cellchi2 norow nocol;
output out=ChiSgDat pchi Irchi n nmiss;

run;

344 Je Gold Standard Jbis) ge 45 jlaally jlial) 30168 45 jlaal 4y 4:(169) JUs
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Negative ¢«(PPV ) positive predictive value « Specificity « Sensitivity
%75 = Prevalence ¢! &wle 13 (NPV) predictive value

ANy bl LAY das

— +
263 32 231 + DLEAY) dag
81 54 27 — 2l
344 86 258

0.90 =258 /231 = Sens
0.63 =86 /54 = Spec
0.88=263/231=PPV



0.67=81/54=NPV
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Data mice;

input lifetime freq @ @;

cards;

401 481 501 541 561591621631672691

701 711732761 771801812821831841

862 871 885891902911931941951961

972 981 992100410131022103510431052 1063
1071108110921103111311211132114211511162
11711183 11921203121212321243125212651274
1284129613041312132113331344135313641373
13811392140214151421144514521464 14741484
1491150115141522153115511561157115821601
1611162216321641165216611681169117121722
17411772

proc lifetest method = life

intervals = (30 to 180 by 15)

plots = (pdf, hazard);

time lifetime;

freq freq;
run;
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data respire;

input treat $ outcome $ @@ ;
cards;

placebo f placebo f placebo f
placebo f placebo f

placebo u placebo u placebo u
placebo u placebo u placebo u
placebo u placebo u placebo u
placebo u

test f test f test f

test f test f test f

test f test f

test u test u test u

test u test u test u

test u test u test u

test u test u test u

test u test u test u

test u test u test u

test u test u

proc freq;

tables treat*outcome/cl riskdiff relrisk rdiff;
run;
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DATA g;
INPUT bpr status freq;
cards;
005
0110
108
1120
proc freq;
weight freq;
tables bpr*status/cl riskdiff relrisk rdiff;
run;
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data f;

input gest age cigs vita count @@;

cards;

0000 50 0001 315 0010 9
0011 40 0100 41 0101 147
0110 4 0111 11 1000 24
10014012 1010 6 1011 459
1100 14 11011494 1110 1
1111 124

proc genmod;
model count = gest age cigs vita / dist = Poisson;
run;

proc genmod;
model count = gest age cigs vita gest*age age*cigs
gest*vita age*vita cigs*vita / dist = Poisson;
run;
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data uti2;

input diagnoss $ treat S events trials;
cards;

compli A 78 106

compli B 101 112

compli C 68 114

uncomp A 40 45

uncomp B 54 59



uncomp C 34 40
proc genmod;
class diagnoss treat;
model events/trials = diagnoss treat /
link=logit dist=binomial type3;
run;

proc probit;
class diagnoss treat;
model events/trials=diagnoss treat / d=logistic itprint;
run;

== LY genmod Ak alaie) Jeu) (e 13 dpaud oMe ) JUall cilily Gany O Ley
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if diagnoss='compli' then d1=1; else d1=0;
if diagnoss='uncomp' then d2=1; else d2=0;
if treat="A' then T1=1; else T1=0;

if treat='B' then T2=1; else T2=0;

if treat='C' then T3=1; else T3=0;

128l el O oS Laid

proc logistic;
model events/trials=d1 d2 T1 T2 T3;
run;
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data family;

input Educ S Income S no S wt;
cards;

high high yes 54
high high no 23
high low yes 41
high low no 12
low high yes 35
low high no 42
low low yes 19
low low no 8

proc catmod order=data;



weight wt;

response 1 0;

model no=Educ Income educ|income/ pred ;
run;
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DATA ACHE;
INPUT BRAND RELIEF;
CARDS;
1245
1235
1264
1271
1299
228.4
234.2
229.5
232.2
230.1
326.1
3283
3243
326.2
327.8

PROC ANOVA DATA=ACHE;
CLASSES BRAND;
MODEL RELIEF=BRAND;
MEANS BRAND/hovtest=levene welch;
MEANS BRAND/TUKEY;
run;
PROC PLOT;
PLOT RELIEF*BRAND;
run;
proc univariate normal plot; var relief;run;

(oS (e ane (5 o Lo a1 33 35 olia) il Ll il 1 1(176) Jlie

data d;

input Obs GROUP $ no;
cards;

1 A1202.6

2 A830.1

3 A3724

4 A3455

5 A321.2

6 A244.3



7 A163.0
8 A147.8
9 A95.0
10A 87.0
11A81.2
12 A68.5
13A473
14A411
15A36.6
16 A29.0
17 A28.6
18 A26.3
19A26.1
20A24.4
21A21.7
22A173
23A 115
24A49
25A4.9
26A1.0
25A4.9
26 A1.0
27 B 2745.6
28 B 1697.8
29 B 1656.0
30B978.0
31B703.4
32B489.1
33B430.0
34B334.1
35B302.8
36 B 274.7
37 B274.7
38 B 255.0
39B242.5
40 B 200.7
41 B 198.6
42 B 129.6
43 B 119.0
44B118.3
45B115.3
46B92.4
47 B 40.6
48 B 32.7
49B314
50B 17.5
51B7.7
52B4.1

g o8 ULl o) HLad) el pal) e Y ((oalae pe gl galza) o 33U SLEAYT & 63 aaas I8
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proc univariate normal plot;
by group;

var no;

run;

proc ttest;



class group;
varno;
run;
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PROC NPARIWAY WILCOXON;
CLASS GROUP;

VAR no;

EXACT WILCOXON;

Run;
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data f;
input group $ texam;
cards;
A 89.8
A90.2
A98.1
A91.2
A 88.9
A90.3
A 99.2
A94.0
A 88.7
A 83.9
B57.3
B 87.6
B87.3
B91.8
B 86.4
B 86.4
B93.1
B 89.2
B 90.1

;option nodate nonumber;

proc nparlway WILCOXIN data=F;
class GROUP;

var TEXAM;

exact;

run;

proc ttest;

class GROUP;

var TEXAM;

run;
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Data react;

input stim time @ @;

cards;
119411.9412.9212.92
12.9212.9213.2713.27
13.2713.2713.7013.70
13.7423.2723.2723.27
23.7023.7023.74

;option nodate nonumber;
proc univariate normal plot;
by stim;

var time;

run;

proc nparlway wilcoxon data=react;
class stim;

var time;

exact;

run;
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data Pain;

input Dose Adverse $ Count;
cards;

ONo 26

OYes 6

1No 26

1Yes 7

2No 23

2Yes 9

3No 18

3Yes 14

4No 9

4Yes 23

proc freq data=Pain;

weight Count;

tables Dose*Adverse / trend cl;
exact trend;

run;
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data’S;

input status type count;

cards;

1150

12 88

13 155

14 379

15 18

16 63

21 43

22 62

23 110

24 300

25 14

26 144

’

proc freq data=s order=data;

weight count;
tables status*type / chisg;
run;
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data’S;

input status group count;
cards;

1113

12 4

217

2216

proc freq;

weight count;

tables status*group / chisg;
run;

data’S;

input status group count;
cards;

1113

12 4

217

2216

proc freq;

weight count;

tables status*group / cl riskdiff;
run;
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DATA SET1;
INPUT Z X1 X2;
ZL = LOG(2);
N = X1+x2;
CARDS;
49.057 6 53
52.991 13 47
56.911 18 44
60.842 28 28
64.759 52 11
68.691536
72.611611
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76.542 600

proc probit data=set1 inversecl;
model x1/N = zl/dist=logistic;
output out=new1 p=p_hat;

run;

proc print;run;

proc plot;

plot p_hat*zl;run;

proc probit data=set1 inversecl;

model x1/N = zl;
output out=new2 p=p_hat;
run;

proc print data=new?2;
proc plot data=new1;
plot p_hat *zl;

run;

c oY) ) Jleainls Liay) W pass oSay

PROC LOGISTIC DATA=SETZ;
MODEL X1/N = ZL;
OUTPUT OUT=SETR1 L=LOWERS95 P=PHAT

U=UPPER95 / ALPHA=.05;
RUN;
proc print;run;
proc plot;
plot phat*zl;run;
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DATA SET1;
INPUT Z X1 X2;
ZL = LOG(2Z);
N = X1+x2;
TP=(x1/n);
CARDS;
49.057 6 53
52.991 13 47
56.91118 44
60.842 28 28
64.75952 11
68.691 53 6
72.611611
76.542600
proc probit data=set1 inversecl;
model x1/N = zl/dist=logistic;
output out=new1 p=p_hat;



run;
proc print;run;

proc plot;
plot (p_hat TP) *zl/overlay;run;

proc reg data=SET1 ;

MODEL TP=ZL/P;

output out=new2 p=p_hat;
Run;

PROC PRINT DATA=NEW2;RUN;

proc plot DATA=NEW?2;
plot (p_hat TP) *zl/overlay;run;
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