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Assignment 4, Question 7

dm output ‘clear’;

options linesize=85 pagesize=40;

data display;

input panel$ time@@)
cards;

A21 A27 A24 A26
B24 B21 B18 B 19
C40 C36 C35 C32
run;

proc anova;

class panel,

model time=panel;
means panel;

-

=)

quit;

data dummies; h ~—

set display;

if panel="A' then do;

x1=1; x2=0; end;

else if panel='B' then do;

x1=0; x2=1; end; Z (C]- )
eise do xi=-1; x2=-1; end; i
run;

proc print; ,.\{,J?

ruin; z

proc reg; MW?J

model time=x1 x2; |

quit; 4_.3

Dependent Variable: time
Source
Model
Error
Corrected Total
R-Square
0.869981

Source

panel

The SAS System
The ANOVA Procedure

Sum of
Sq.ares

@ isoo 1655 667..

574.911:6667

Mean Square F value

250.0833333 i 30.11[

8.3055556

Coeff Var Root MSE time Mean

10.70688 2.881936 26.91667

DF Anova SS Mean Square F Value

2 500. 16€:6667 250.0833333 30.11

2(«)

Pr>F

0.0001

Pr > F

0.0001



The SA5 System
The ANO“A Procedure

Level of  ..........._. time---------..
panel N Mean Std Dev
I
A ' f, 24.5000000 2.64575131
B g. 20.5000000 2.64575131
c - 34.7500000 3.30403793
\Cv
u—-—-——/.- I
& \s—
The S£5 System
The RECG Procedure
Model: MODELI1
Dependent Vvariable: time i)
Analysis cf Variance ﬂd
e
L
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 2 '500.1633;-‘ 250.08333 ] 30.;:] 0.0001
Error [of T 7a7s0007] 8.30556 -~
Corrected Total i1 574,91 667
Root MSE 2.83194 R-Square 0.8700
Dependent Mean 26.91567 Adj R-Sq 0.8411
Coeff Var 10.70388
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |tj
et ——
Intercept 1 26.91667 hﬂ 0.83194 32.35 <.0001 -
x1 1 -2.41667 |V ; 1.17655 -2.05 0.0702
x2 1 -6.41667 bq 1.17655 -5.45 0.0004
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Questizon 3

dm output ‘clear’;
options linesize= §5;
data chain;

input price sales@@;
cards;

79 142 79151 79163 79 168 79 176
9991 99100 99 107 99 115 99 126
11977 11986 11995 119 100 119 106
13966 13975 13983 13990 13998
run; -
proc plot vpercent=60;

plot sales*price;

run;

proc anova;

class price;

model sales=price;

quit;

data response;

set chain;

xi=price-109;

xisq=xi*xi;

run;

proc reg lineprinter;

model sales=xi xisq;

plot r.¥p.="*'/vplots=2;

quit;
The :AS System
Plot of sales*price. Legund: A = 1 obs, B = 2 obs, etc.
sales
200 +
A
A
A
150 + A
A
A
A
A A
100 + A B A
A A A
A B
A
50 +
| | | |
| | | T
79 29 119 139

price

3(b]

(2



The SAS System (;%;Z)
The AMOVA Procedure

Class Levsl Information
Class Lurvels Values
price 4 79 99 119 139

Number of «:bservations 20

The BAS System

Table |

The ANOVA Procedure

Dependent Variable: sales

Sum of
Source DF Squares Mean Square F Value Pr > F

Model 3 !172 oo.gsooo! 5933.65000 /36.3:24 (<-0001 ’
Error 16 [2€12.80000 f% usa.aoooo] # ECY

= Mec.
Corrected Total 19 20413.75000 . Lr) SfO/:
3@/ ~
R-Square Coeff Vvar Root MSE sales Mean
0.872008 11.53850 12.77889 110.7500
Source DF Anova S8 Mean Square F Vvalue Pr > F

price 3 1780)0.95000 5933.65000 36.34 <.0001



r>»PCoO~0mXu

The 3AS System ;Z :l

The R:5 Procedure
Mod:l: MODEL1

Dependent ‘Jariable: sales 7/0\ b / e l

Analysi: of variance

sum of Mean
Source DF Syuares Square F Value Pr>F
Model 2 17535 8767.63000 51.78  <.0001
Error 17 2878 .49000 169.32294
Corrected Total 19 530414 '55QE
3(€) &)

Root MSE 13 01241 R-Square 0.8590

Dependent Mean 110 75000 Adj R-Sq 0.8424

Coeff Var 11 74936

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t
Intercept 1 97.68750 4.65774 20.97 <.0001
xi 1 -1.23900 0.13012 -9.52 <.0001

xisq 1 0.02613 0.00727 @ @Ea’] H 3&)

The €AS System 10:50 Monday, March 21, 2005 15

The REG Procedure
Model: MODEL1

il } | | ] ] ! L | | | | | ] | | |
I | | I I I I | I I I i | | 1 I !
20 | * * 1
* *
* *
* ok *
04 *  x * 1 /
* *
* %
* *

-20 1 * * - Z(.cU

-40 4+ +

| | | | ] | ] E— | | | ! | | ] |
| | I 1 I | I I

I | | [ |
80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160

PRED



Assignment 4, Question gf)

dm output ‘clear';
options linesize=85 pagesize=40;
data kidney;

infile 'a:\ch19pr18.dat';
input days duration wtgain;
run;

proc means noprint;
var days;

by duration wtgain;
output out=stats mean=fitted;
run;

data merged;

merge kidney stats;

by duration wtgain;
ei=days-fitted;

run;

proc plot;

plot ei*fitted;

quit;

proc rank normal=blom;
var ei;

ranks normalei;

run;

proc plot;

plot ei*normalei;

quit;

proc corr nosimple;

var ei normalei;

run;

data transform;

set kidney;
Indays=log(days+1);
run;

proc means noprint;
var Indays;

by duration wtgain;
output out=stats2 mean=fitted2;
run;

data merged2;

merge transform stats2;
by duration wtgzin;
ei2=Indays-fitted2;

run;

proc plot;

plot ei2*fitted2;
‘quit;

proc rank normal=blom;
var eiZ;

ranks normalei2;

proc plot;

plot ei2*normalei2="*",
quit;

proc corr nosimple;

var ei2 normalei2;




run;
proc plot;

plot fitted2 *wtgain=duration;

plot fitted2 *duration=wtgain;

quit;

proc anova data=transform;

class duration wtgain;

model Indays=duration wtgain duration*wtgain;
means duration wtgain/tukey bon cldiff alpha=.05;
quit;

The SA3 System

14
12:33 Tuesday, March 17, 2009

Plot of ei*fitted. Legend: A = { obs, B = 2 obs, etc.
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12:33 Tuesday, March 17, 2009

Plot of ei*normalei. Legend: A = 1 obs, B = 2 obs, etc.

o

A
O —f
b —
N —

Rank foi* Variable ei

The SAS Systenm 16
12:33 Tuesday, March 17, 2009

The CORR “rocedure

2 Variables: 21 normalei

Pearson Correlation Cuefficients, N = 60
Prob > |r| under HO: Rho=0

ei normalei

ei 1.00000 !0.97510 # 6([/) )
<. - s
normalei 0.97510 1.00000

Rank for Vvariable ei <.,0001

(2




Plot of ei2*fitted2.

The SAS System 17

Legerd: A = 1 obs, B = 2 obs, etc.
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The S8£3% System 19
12:33 Tuesday, March 17, 2009

The CORR Procedure
2 \Variables: ei2 normalei?2

Pearson Correlation Coefficients, N = 60
Prob > [r| under HO: Rho=0

ei2 normalei2
ei2 1.00000 10.98686 l #’ é (,d) (’,, /}
<.0001
normalei2 0.98686 1.00000
Rank for Variable ei2 <.0001
The SA! System 20

12:33 Tuesday, March 17, 2009
Plot of fitted2*wtgain. Symbol is value of duration.

fitted2

1.0 41~

]
1
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The SAS& System

Plot of fitted2*duration. Symbol is value of wtgain.

fitted2
2.5 ¢+ 3~\“*»\m
2.0 | T3
2\\\\\
““‘""“"’mm.
1.5 | -
e
1.0+ b—oo e
- e q
0.5 +
| |
} T
1 2
duration
The SAS System
The ANOVA Procedure
Class Level Information
Class Levels Values
duration 2 12
wtgain 3 123
Number of Observations Read 60
Number of Observations Used 60
The ANOVA Procedure
Dependent Variable: lndays
Sum of
Source DF Squares Mean Square F Value
Model 5 19.94664212 3.98932842 7.43
Error 54 28.98919795 0.53683700
Corrected Total 59 48.93584007
R-Square Coeff Var Root MSE lndays Mean

0.407608 45.39571 0.732692 1.614011

21

#e(c)

22

Pr>F

<.0001

#6(f)

28)



Source

duration
wtgain
duration*wtgain

DF Anova SS
1 2.339:9283
2 16.971:29087
2 0.63555843

The SAS System
The ANOVA Procedure

Tukey's Studentized Ranye (HSD)

Mean Square F Value
2.33969283 4.36
8.48564543 15.81
0.31782921 0.59

Test for lndays

NOTE: This test controls the Type I experimentwise error rate.

Alpha
Error Degrees of Freedom
Error Mean Square

Critical value of Studentized Range

Minimum Significant Difference

0.05

54
0.536837
2.83540
0.3793

Comparisons significant at the 2.05 level are indicated by ***.

Difference

duration Between
Comparison Means
1-2 0.394¢

2 -1 -0.394¢
The SAS

The ANOVA

Simultaneous
95% Confidence
Limits
0.0156 0.7742 **x*
-0.7742 -0.0156 ***

System
Procedure

Bonferroni (Dunn) t Tests for lndays

)\3\

Pr > F

0.0416
<.0001
0.5567

24

25

NOTE: This test controls the Type I experimnentwise error rate, but it generally has

a higher Type II error rate than Tikey's for all pairwise comparisons.

Alpha 0.05
Error Degrees of Freedom 54
Error Mean Square 0.536837
Critical value of 1 2.00488
Minimum Significant Difference  0.3793

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

Difference

duration Betweern
Comparison Means
1-2 0.394Y

2 -1 -0.3944

Simultaneous
95% Confidence
Limits

0.0157 0.7742 ***
-0.7742 -0.0157  ***



The SAS System

26

40

The ANOVA Procedure
Tukey's Studentized Range (HSD) Test for lndays

NOTE: This test controls the Tvpe I experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 54
Error Mean Square 0.536837
Critical Value of Studentized Range 3.40824
Minimum Significant D:iference 0.5584

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

Difference
wtgain Between Simultaneous 95%
Comparison Means Confidence Limits
3-2 0.6702 0.1119 1.2286 ***
3-1 1.3026 0.7442 1.8609 **=x
2-3 -0.6702 -1.2286 -0.1119 **x
2 -1 0.6323 0.0739 1.1907 **=*
1-3 -1.3026 -1.8608 -0.7442 *%*
1-2 -0.6323 -1.1907 -0.0739 **=*

The SAS System
The ANQOV# Procedure

Bonferroni (Dunn) t Tests for lndays

NOTE: This test controls the Type I experinentwise error rate, but it generally has
a higher Type II error rate than Tikey's for all pairwise comparisons.

Alpha 0.05
Error Degrees of Fr:zedom 54
Error Mean Square 0.536837
Critical Vvalue of t 2.47085

Minimum Significant Difference 0.5725

Comparisons significant at the .05 level are indicated by ***,

Difference

wtgain Between Simultaneous 95%
Comparison Means Confidence Limits

3 -2 0.6702 0.0978 1.2427 ***

3 -1 1.3026 0.7301 1.8750 **x

2-3 -0.6702 -1.2427 -0.0978 *x*

2 -1 0.6323 0.0598 1.2048 ***

t -3 -1.3026 -1.8750 -0.7301 ***

1-2 -0.6323 -1.2048 -0.0598 ***



