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Prob 1.



Prob 1. SAS code

DATA p1;
input day batch catalyst $ time @@;
cards;

1 1 a 8 1 2 c 11 1 3 b 4 1 4 d 6 1 5 e 4
2 1 b 7 2 2 e 2 2 3 a 9 2 4 c 8 2 5 d 2
3 1 d 1 3 2 a 7 3 3 c 10 3 4 e 6 3 5 b 3
4 1 c 7 4 2 d 3 4 3 e 1 4 4 b 6 4 5 a 8
5 1 e 3 5 2 b 8 5 3 d 5 5 4 a 10 5 5 c 8

;
run;
proc anova data = p1;

class batch day catalyst;
model time = batch day catalyst;
means batch day catalyst/snk;

run;

Class
• Model 에사용할변수설정

(classification variables)
• Model 문이전에사용

Model
• Dependent Variables = independent effects

Means
• Mean 비교.
• Classification variables의효과



Prob 1. SAS results



Prob 2.



Prob 2. SAS code (a), (b)
Data p2;

input percent strength @@;
cards;

15 7 15 7 15 15 15 11 15 9
20 12 20 17 20 12 20 18 20 18
25 14 25 18 25 18 25 19 25 19
30 19 30 25 30 22 30 19 30 23
35 7 35 10 35 11 35 15 35 11
;
run;
proc glm data = p2;

class percent;
model strength = percent;
means percent/lsd;

run;

proc npar1way data = p2 wilcoxon;
class percent;
var strength;

run;
proc rank data = p2 out = rp2;

var strength;
run;
proc glm data = rp2;

class percent;
model strength = percent;



Prob 2. (a), (b) result



Prob 2. (c) result
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Prob 3.

data p3;
Do brands ='new coke', 'coke classic', 'pepsi';

Do building = 1 to 9;
input sales @@;
output;

End; End;
Cards;
3 1 23 11 8 31 28 3 4 8 9 27 27 29 44 16 8 79 6 18 20 10 26 21 0 9
;
proc glm data = p3;

class brands building;
model sales = brands building;
means brands/SNK LSD Tukey;

run;



Prob 3. result



Prob 4.



Prob 4. SAS code

data p4;
input time $ machine athelete $ perform @@;
cards;

morning 1 b 24 morning 2 a 31 morning 3 c 30
noon 1 c 22 noon 2 b 29 noon 3 a 33
evening 1 a 30 evening 2 c 26 evening 3 b 32
;
run;
proc glm data = p4;

class time machine athelete;
model perform = time machine athelete;
means time machine athelete/snk;

run;



Prob 5. & SAS code

data p5;
Do obs = 1 to 5;

Do film = 'kodak', 'fuji', 'agfa';
Do process = 'a', 'b', 'c';

input brightness @@;
output;

end;end;end;
cards;

32 26 28 43 32 32 23 27 25 34 29 28 41 38 32 24 25 27 31 27 27 44 38 36 25 25 26 30 30 
30 50 40 35 21 25 22 37 31 32 47 36 34 26 27 25

;
run; 
proc glm data = p5;

class film process;
model brightness = film process film*process;
means film process film*process/tukey;

run;



Prob 5. result



Prob 6. & SAS code

data p6;
input boat time @@;
cards;

1 12.0 1 13.1 1 11.8 1 12.6 1 14.0 1 11.8 
1 12.7 1 13.5 1 12.4 1 12.2 1 11.6 1 12.9
2 11.8 2 12.1 2 12.0 2 11.6 2 11.8 2 12.0 
2 11.9 2 12.6 2 11.4 2 12.0 2 12.2 2 11.7
;
run;
proc univariate data =p6 normal;

by boat;
var time;

run;

<Boat 1>

<Boat 2>



Prob 6. SAS code

proc ttest data = p6;
class boat;
var time;

run;
proc rank data = p6 out = r;

var time;
run;
proc ttest data = r;

class boat;
var time;

run;
proc npar1way data = p6 wilcoxon;

class boat;
var time;

run;

<Assumption of equal variance>

<parametric test>

<non-parametric test>



Prob 7. & SAS code

data p7;
input dollar799 dollar710 @@;
diff = dollar799 - dollar710;
if diff < 0 then ind = 1;
else ind = 0;
absdiff = abs(diff);
cards;

56 60 79 85 85 70 77 82 32 41 48 60 88 89 
95 80 57 77 70 86 52 66 90 75
;
run;
proc univariate data = p7 normal;

var diff;
run;



Prob 8. SAS code & result

<Assumption of equal variance>

<parametric test>

<non-parametric test>

proc ttest data = p7;
paired dollar799*dollar710;

run;
proc rank data = p7 out = rp7;
var absdiff;
run;
data rp7;
set rp7;
if ind = 1 then absdiff = -absdiff;
run;
proc univariate data = rp7;

var absdiff;
run;



Prob 8. & SAS code

data p8;
input conductor efficiency @@;
cards;

1 143 1 121 1 120 1 101 1 107 1 142 1 118 
1 130 1 128 1 107 1 108 1 126
2 102 2 119 2 121 2 113 2 126 2 116 2 117 
2 129 2 104 2 109 2 110
;
run;
proc univariate data = p8 normal;

var efficiency;
by conductor;

run;

<conductor 1>

<conductor 2>



Prob 8. SAS code & result

<parametric test>

<non-parametric test>

proc ttest data = p8;
class conductor;
var efficiency;

run;
proc rank data = p8 out=rr;

var efficiency;
run;
proc ttest data = rr;

class conductor;
var efficiency;

run;
proc npar1way data = rr;

class conductor;
var efficiency;

run;
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