Winter, 2007

Monday, Jan. 28

Stat 322 – Lecture 12
Analysis of Variance (10.1)

Recap: 

· Strength of evidence (small p-value) vs. size of difference (confidence interval)
· Only apply inference procedures when appropriate (e.g., have a random sample from the population of interest)
· Statistical inference procedures cannot correct for badly collected data.  They do not account for nonsampling and sampling errors and can lead to quite faulty conclusions.
· Watch for dependence in the observations and other lurking variables that may affect the conclusions you can draw from the study.
· If the groups are dependent, use a paired t-test (quantitative data)
· Consider the likelihood of type I and type II errors when evaluating your conclusions.
Definitions: A variable is any characteristic whose value may change from one object to another.  It is often useful to phrase your definition of a variable as a question you can ask each object.  Try not to confuse variables with the research question or which the summary statistics.  For example, do you favor increasing the speed limit, vs. are urban residents more in favor or 20% of residents favor increasing the speed limit.  Often, we want to use one variable to predict another.  The response  or dependent variable is the “outcome” or the variable we are trying to predict.  The explanatory or independent variable will be the variable that we think is leading to changes in the response variable or that is fixed by the researcher before observing the response variable.

Example 1: Consider the data collection activity.
(a) What is the response variable of interest here? Is it quantitative or categorical?

(b) What is the explanatory variable? Is it quantitative or categorical?

(c) What population parameters are we interested in here?

(d) Why would it not be optimal to use three different two-sample t-tests to compare these parameter values?

(e) State an appropriate null hypothesis about these population parameters.

(f) State an alternative hypothesis that reflects the null hypothesis not being true.

(g) What quantities in the analysis do you think will influence the level of statistical significance in comparing the three sample means?

(h) Suggest an alternative experimental design that we could use to compare these three melting times?  What is the main advantage of this alternative design?
The Analysis of Variance (ANOVA) procedure is used to compare 2 or more population means (or treatment means) arising from independent random samples or a completely randomized experiment.  The null hypothesis looks at the simultaneous equality of all the population/ treatment means (not setting them equal to any particular value, just to each other). If we fail to reject H0, then we do not have significant evidence of any difference among the means.  If we reject H0, we conclude that at least one population mean differs (and we can consider a follow-up analysis to identify which one(s)).  Comparing the means through one overall procedure allows us to control the type I error rate.

     The reasoning behind the ANOVA test statistic is a comparison of the “between group” variability (a measure of how much the sample means differ) and the “within group”  variability (a measure of the “random chance variation” in the data). If the between group variability is much larger than the within group variability, in relation to the sample sizes involved, then we have evidence against the null hypothesis – the difference between the sample means is larger than we would expect by chance.

Name:
Data Collection: You will be given three different types of chocolate.  Randomly (truly) select one type of chocolate from the bag.  Your task is to determine the amount of time it takes the piece of chocolate to fully dissolve in your mouth. Place it on your tongue and hold it on the roof of your mouth, with no “encouragement.”  When told to begin, record the time in seconds.


Type of chocolate:




Time: 


(sec)
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