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Definitions

Analysis of Variance - ANOVA

Mathematical Specification — 1 Way ANOVA




Single-Factor ANOVA Single-Factor Cont’d \

Single-Factor Cont’d Example: Gasoline

® F-distribution is the ratio of two ? random variables.

® Snedecor's F distribution is most commonly used in
tests of variance (e.g., ANOVA). The ratio of two
chi-squares divided by their respective degrees of
freedom is said to follow an F distribution
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F-distribution

® F-distribution is the ratio of two 3 random variables.

® Snedecor's F distribution is most commonly used in tests of
variance (e.g., ANOVA). The ratio of two chi-squares divided
by their respective degrees of freedom is said to follow an F
distribution
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Samples are independent!

Development of Test Statistic

Example

F-distribution

® F-distribution k-samples of different sizes
Typical Analysis-of-Variance Table for One-Way ANOVA

Sum of Mean sum
Source squares df of Squares’  F-statistic P-value
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*Mean sum of squares = (sum of squares)/df S}ZE =
® 57, is a measure of variability of = 5
sample means, how far apart they are Z(n; =Ds;
® s, reflects the avg. internal
variability within the samples.

Computational Formulas Cont’d

Example Data: 1=4, J=10




Example Data: 1=4, J=10

Demo: SYSTAT ->CopyNPasteData_Sheet2 > Statistics> ANOVA
Categorical values encountered are:

INDEX (4 levels)l, 2, 3, 4

Dep Var: VAR00002 N: 40 Multiple R
0.69460 Squared multiple R: 0.48247

Analysis of Variance

Source SS df Mean-Square F-ratio P
INDEX 530.80200 3 176.9 11.18 0.00002
Error 569.37400 36 15.8

Multiple Comparisons (10.2)

Tukey’s Procedure Cont’d

Example Data: 1=4, J=10

Demo: SYSTAT ->CopyNPasteData_Sheet2 > Statistics> ANOVA
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Tukey’s Procedure (Conservative) —T Method

Example (10.11)




Example Cont’d

A Caution About Interpreting o Example o’d

Contrasts (cont’d)




Example (cont’d)
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Interpreting o and o for Multiple
Comparisons Revisited

Single-Factor ANOVA — Sample Sizes Unequal §
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Multiple Comparisons when Sample Sizes \ Example Cont’d
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Fixed vs. Random Effects

AN AN
Fixed vs. Random Cont’d ANOVA Assumptions
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Plots (4.6)

Variance Stabilizing Da i Common Transformations




Common variance stabilizing transformations

Knowing functional relationship
is of the power

Further Comments on Data Transformations

Common variance stabilizing transformations

Knowing functional relationsh
is of the exponenti




Factor ANOVA

Post-transofrm plot
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Additive Model Plots for Checking Additivity (no interactions)
® When the effect of one factor depends on the
different levels of a second factor, then there is an
interaction between the factors
FactorB

Interaction & Main Effect for
Factor B

M Similarly, the effect of fac —
but is only 20 at the high 1 /

OIf the lines are NOT
parallel, there IS an
interaction

high

low i
Levels of Factor A

Interpretation of the Model 3 Hypothesis of Interest




Multiple Comparisons Example — Two-Factor ANOVA (11.2)

Randomized Block Experiments Blocking Cont’d

Example “Blocking” Example Cont’d




\\\\\\\\\\\\\\\\\\\N \\\\\\\\\\\\\\\\\\\\\N
Additional Comments on Blocking \

LIS AN

Random Effects Model




Mixed Effects Model Example — Blocking
(Fixed and Random Effects) (11.6,12)

Example Cont’d i Two-Factor ANOVA, K;>1 (11.2) I

The Model \ The Model Cont’d \
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The Model Cont’

Example (11.19)
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Hypotheses of Interest Development of Tes

Test of H ¢
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Example (11.19 modified) N




Interpretation of
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ANOVA le
* calculate the Sums of Sq i
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Significance of

quares




Construction of Latin Squares Cont’d

The Model Multiple Comparisons ‘




Multiple Comparisons Example (11.34)




