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Proc anovaédata=t17_2,)

class brand;
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model y=brand/:
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means brand/cldiff tukey; &— CL ”U‘puva(

run; quit;
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The ANOVA Procedure

Class Level Information

Class Levels Values
brand 4 1234
Number of Observations Read 28
Number of Observations Used 28

The ANOVA Procedure
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Dependent Variable: y

sum of
Source DF Squares Mean Square F value Pr > F

Model 3 10956.86000 3652. 28667 596.64 <.000f

Error 24 146.91 . . cdf -
6.91429 6.12143 /‘(,/a’ V[{‘_ /é{r 7{(,;

Corrected Total 27 11103.77429
it o

R-Square Coeff var Root MSE y Mean Reject He
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0.986769 4.070285 2.474152 60.78571

Tukey's Studentized Range (HSD) Test for y

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

higher
Type II error rate than REGWG.
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 6.121429
Critical value of Studentized Range 3.90126 — g,o_as (l%’ Z.\L)
[:05 {V Z‘/) Minimum Significant Difference .6482 T?He {)7 705
[3 ? 2, 474{52’ Means with the same are not significantly different.
y 7
Tukey Grouping Mean N brand
a3 LYOF ‘
' A 89.486 7 2 JA, 76.72q 'I\
44357
B 68.757 7 3 :D 25‘.627 t/g
¢ 44.129 7 1 17 986 Xl
¢ £5,357
c 40.771 7 4 3
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The ANOVA Procedure
Bonferroni (Dunn) t Tests for y

NOTE: This test controls the Type I ex

perimentwise error rate, but it generally has a
higher

Type II error rate than REGWQ.

Alpha 0.05

Error Degrees of Freedom 24 4 WO (’W{;ﬂ’w{‘é
Error Mean Square €.121429 ' o ’
Critical value of t 2.87509 //I{t{#.f‘/{‘ (J’Wﬂ"‘f"” 6/
Minimum Significant Difference L3023 v 243
B D [proteduct ¢ 7

| _— | o Tuleys
Means with the same letter are not significantly different.
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/ The ANOVA Procedure

Tukey's Studentized Range (HSD} Test for y ﬂﬁa(ﬁ ﬂfﬁ(f{/ﬁr@

NOTE: This test controls the Type 1 experimentwise error rate. Jt

dufive set
y ~
Alpha 0.05 é\ ?.fté T'T‘auau.l Lnze
Error Degrees of Freedom 24 ) ‘_l,quf}ls (S #9 C‘b‘(’f@(
Error Mean Square 6.121429 ‘ N
Critical Value of Studentized Range 3.90126 ( [a 1 PHR OV/{tv 36{4
{aD =Minimum Significant Difference 3.6482 é 1% T a'ﬂdv -

. . kfcheuﬂv wé
Comparisons signifjcant at the 0.05 level are indicated by ***. w f
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Difference

brand Between
Comparison Means ch;jédince Limits ' ;I( }W/W e
. .
2 -3 20.720% 7 17.080 24.377 *x+ MJ{' 5}‘7q: ﬁ(@x’f
2.1 45.357 41.708  49.005 **+
2 -4 48.714 45,066 52,363 *** fzt&ff (‘_fj
3 -2 .20.729 -24.377 -17.080 *=* i 0
3 -1 24.629 20,980 28.277 *** it Thow
. 3 -4 27.986 24.337 31.634 *x* ¢ J
i /1/9-{26? /('W 1.2 -45.357 -49.005 -41.709 **= ave Ca“‘f’(‘“’
rée< 1 -3 -24.629 -28.277 -20.980 *** Yot
?.? 1-4- 3.357 -0.291  7.005 287 “(‘(‘Jﬂ%’
4 - 2° -48.714 -52.363 -45.066 ***
: .27 98R 31,634 -24.337 ***

4 -1 -3.387 -7.008 0.281 ?



data pll 36;
input mpg autc §$ brand $;

cards;
15.7 1 a
17.0 2 a
17.3 3 a
16.1 4 a
i7.2 1 b
18.1 2 b
17.9 3 b
17.7 4 b
16.1 1 ¢
17.5 2 ¢
16.8 3 ¢
17.8 4 ¢
;Tun;

Proc anova data=pll 36;
class autoc brand;

model mpg=auto brand/;
means brand/cldiff tukey;
run; quit;

The ANOVA Procedure

Dependent variable: mpg

Source DF Anova S8 Mean Square F Value Pr > F
’;7 auto 3 2.52000000 0.84000000 3.75 0.0792
e e e
- brand- 2 2.89500000 1.44750000 6.46 0.0319
Error 8 1.34500000 0.22416667
Corrected Total 11 6.76000000
R-Square Coeff var Root MSE mpg Mean
0.801036 2.768786 0.473462 17.10000
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The ANOVA Procedure
Tukey's Studentized Range (HSD) Test for mpg

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

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 0.224167
Critical value of Studentized Range 4.33902
Minimum Significant Difference 1.0272

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

Difference

brand Between Simultaneous 95%

Comparison Means Confidence Limits
b -c¢ 0.6750 -0.3522 1.7022
b - a 1.2000 0.1728 2.2272 ***
c-b -0.6780  -1.7022  0.3522

T T teTw 76,5250 -0.5022 1.5522 T -

a-b -1.2000 -2.2272 -0.1728 =+ f——! L4 [ 3'~
a-c¢ -0.5250 -1.5522 0.5022 - -

AN
The ANOVA Procedure
Tukey's Studentized Range (HSD) Test for mpg
NOTE: This test controls the Type I experimentwise error rate, but it generally has a

higher
Type II error rate than REGWQ.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 0.224167
Critical value of Studentized Range 4.33902
Minimum Significant Difference 1.0272

Means with the same letter are not significantly different.
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