






Does mean knowledge of religion vary across different religions?
Does mean test grade vary across fullness of cheat sheet?
Does mean vibration vary across different types of ball bearing?
Does mean computer speed vary across different computers?
Does mean detection error vary across different detection algorithms?



















hw_lect24_1:
The following data refer to the melting temperature, y (in some unit), of a certain material at four different pressures, x (in some unit).

Pressure      Temperature
----------------------------
1.6       59.5, 53.3, 56.8, 63.1, 58.7
3.8       55.2, 59.1, 52.8, 54.4
6.0       51.7, 48.4, 53.9, 49.0
10.2     44.6, 48.5, 41.0, 47.3, 46.1

a) Make a comparative boxplot of y for the four pressure levels. By R.

b) Based on the above boxplot, would you say there is a difference in the mean melting temperature for at least 2 of the pressure levels?

c) At alpha = 0.05, is there evidence that the mean melting temperature at the at least 2 of the four pressure levels are different? Report 
the p-value, and state the conclusion clearly. By R; see prelab to see how to do 1-way ANOVA in R.

d) Write code to compute the above p-value "by hand," i.e. without using aov() or lm(),  but using the basic formulas for SS_between, 
SS_within, etc. 

e) After (or before) a 1-way ANOVA test, one should check the two assumptions that the y's are normally distributed within each group, 
and with the same variance. To that end, make a plot that shows four qqplots (one for each pressure level) superimposed onto a single 
figure; make sure that the four qqplots have different colors.  Are the 4 qqplots reasonably straight, and do they have approximately equal 
slopes?  Hint: in the first call to plot(), use xlim=c(-2,2) and ylim=range(y). Use the "By hand" method for making qqplots.

hw_lect_optional: By hand or by R (see prelab)
Consider the data you collected. Take one of the continuous variables (call it y) and the categorical (or discrete) 
variable with 3 or more levels (call it x). Since x is discrete/categorical, we can consider each level as a different 
population. Eg, if your x has 3 levels (say H, M, L), separate the corresponding
y's into 3 populations.
a) Do 1-way ANOVA to test if any of the k populations have different means. Report the p-value, and the 
conclusion In English.
b) Make qq-plots of y for each of the levels of X. It's important to have all qq-plots superimposed onto
a single figure. See "By hand" q-plots in prelab. For example, if your x has 3 levels, then you need to have 3 qq-
plots superimposed on one plot, e.g.

Recall that equal-slopes translate to equal variances, and so this will be a way of visually checking the 
homoscedasticity assumption mentioned above (in the lecture note).

hw_lect24_2
In a problem dealing with flow rate (y) and pressure-drop (x) across filters, it is known that 
y= -0.12 + 0.095 x. Note: this is the true "fit" to the population. Suppose it is also known that 
sigma_epsilon = 0.025. Now, IF we were to make repeated observations of y when x=10, what's the prob. 
of a flow rate exceeding 0.835?


