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Overview of Statistical Models

Type of
Predictors
Type of
Response

Categorical

Continuous

Analysis of
Variance
(ANOVA)
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Overview

= Are there any differences among the population means?

Response
Predictor
. ‘ One-Way
: ANOVA
Categorical
Continuous

Another way of asking: Does information about group
membership help predict the level of a numeric response?




Research Questions for One-Way ANOVA

= Do accountants, on average, earn more than teachers? *

= * |s this a case for a t test?

‘Qa&%
Zf




Research Questions for One-Way ANOVA

= Do people treated with one of two new drugs have higher average
T-cell counts than people in the control group?
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Placebo | Treatment 1
o
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Treatment 2
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Research Questions for One-Way ANOVA

= Do people spend different amounts depending on which type
of credit card they have?




The ANOVA Hypothesis
Null and Alternative Hypotheses

Means = Equal Means = Not Equal

Hi: F1#F2orF1#F3

Ho: F1=F2=F3=F4 or F1#F4 or F2 # F3
0.25 - or F2 # F4 or F3 # F4
0.20 -
0.10 -
0.05 -
0.00

1 2 3 4 1 2 3 4

Fertilizer

BulbWt (Mean)
o
o
I
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Partitioning Variability in ANOVA

Variability Variability
Total Variability between Groups within Groups

N\

SS.

SS,, + SS¢




Sums of Squares
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Total Sum of Squares
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Error Sum of Squares
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Model Sum of Squares

10

Group

SS,, = 3*(4-6)2 + 3*(8-6)2 = 24




F Statistic and Critical Values at 0=0.05
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F(Model df, Error df)=MS,, / MS¢




Coefficient of Determination

R2= SS,, / SS;

“Proportion of variance accounted for by the model”




The ANOVA Model

_ Base . Unaccounted
BulbWt = Level + Fertlizer + o Variation

Yy = un + 1 + g




The GLM Procedure

= General form of the GLM procedure:

PROC GLM DATA=SAS-data-set PLOTS=options;
CLASS variables;
MODEL dependents=independents </ options>;
MEANS effects </ options>;
LSMEANS effects </ options>;
OUTPUT OUT=SAS-data-set keyword=variable...;
RUN;
QUIT;




Assumptions for AN

m Observations are independent.
m Errors are normally distributed.
m All groups have equal error variances.




Qoo

Overview of Statistical Models

Type of
Predictors .
Continuous
Type of
Response
Continuous Ordinary Least

Squares (OLS)
Regression




Two Continuous Variables




Scatter Plots
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Relationships between Continuous Variables

&8
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