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Biostatistics 11
Worksheet--ANOVA
April 2009

Problem 16.10 (White)

1. Display the ANOVA table.

ANOVA Table

Source df SS MS F P-value
Model & 3672  /8,36T 6360 _<400]
Emor 33 2.1 24898990

Total 35 3%8

2. H(o): 4, =My =Ua
H(a): ND"' Ho
3. What is the estimate of the variance? o/ </ 298990

4. Write the lsmeans and the associated standard error of the mean for the 3 groups.

Young (1) Middle (2) Elderly (3)
21.5 27175 2.4
(045552 (0 4555124 (a45551294)

5. Suppose you are interested in two pair wise contrasts. Calculate 90% familywise
confidence intervals using the Bonferroni procedure.

w(Middle)- u(Young) G.25 + 2.035 \A.4398990(k+75)
Zas, 0075 (4939 75609 )
n(Middle)- p(Elderly) 4, 33 + 2,035 \&42?3?‘30(75‘ +75)

(50224 7463 )

What is your conclusion based on these multiple comparisons?

There is sufficieat evidence #o Sug9est that We mean cash oFler Jor e
middle age qroup is di $ferent than Hat Aor /ﬁ&joanj a]ejt‘eap and e
e]derl); age group.



Problem 19.12 (White)

1. Display the ANOVA table.

ANOVA Table

Source __ df SS MS F P-value
Eye | 5445  s44s g g, 0,008
Gender | 7605 76,05  MR52 _ [.0027
Eye*Gender | Ld5  L25 0. a1 0.6564
Error I 974 6075

Total 19  A48.95

2. Test for the interaction of factors Eye and Gender.

a. H(o): 7Pere is not inferaction between factrs Eye and Geader.
H(a): There is interaction between factors £ye and Gender,

b. Test Statistic=_& 2/

c¢. df numerator=__ |

d. df denominator=_ /6

e. p-value= 046562

f. Conclusion. . e .
There. is not sufficient evidence H Skggest Hat Huere is interaction

betweer facters Eye and Gender,

3. What is the estimate of the variance? &.275



4, Make a 2 X 2 table of means. Rows are the levels of eye, columns are the levels of

Gender.

Under each mean write the standard error of the mean in parentheses.

Gender =1 Gender = 2 Marginal (Eye)
| 42 /34 14

(17023 ) (/.7023 ) (07794 )
= 30 2 4.7

(L1023 ) (L1023 ) (0.7794)
Genten) | 1L | /50

(07794 ) (07794 )

5. Suppose that it is determined in Problem 2 that the interaction of Eye and Gender is
not significant. Test for the main effect of Gender.

a. H(O): ﬂ.,,zﬂ.
H(a): Not 4,

2

b. Test Statistic= /425 R

c. df numerator =

B

d. df denominator= /M

e. p-value = _4 0027

f. Conclusion.

There (5 sufficient cw'q’ence #o S'Rjjt’}‘/ M:ez'f fere is a
of Gender, Hat is, the mean for Males is o iffereat than

Jemales.

main é;ﬁd |

He mean For




6. Suppose you are interested in two pairwise contrasts. Calculate 90% familywise
confidence intervals using the Bonferroni procedure.

ul.-p2, =33 = 4/20 sors(E i) -56368 ,-09%32 )

wl-n2 =39 + /R0 ors(ErE) -4. 2368 /5633 )
Z

,0.975

What are your conclusions based on these two familywise intervals?
There is SuFficient evidence 7o Sujye.sf that +Hhe means for the Fwe fevels
of the Eye Jaetor are difLerent and Hat the means Jor males and females

are dn‘rewn't



