
HW3, STAT427/527, due September 22nd

This homework replaces the previous version of HW3!

1. Acid: Use the Acid data (from HW 2). Read the data from the website with:

d2 <- read.table("http://math.unm.edu/~luyan/ADA117/acid.txt")

or

d2 <- read.table("http://math.unm.edu/~james/acid.txt")

(a) (10 pts) Check the assumption of normality of the data by describing the shape of the data
distribution. To do this you can use histograms, boxplots, or other graphical measures and describe the
shapes of the distributions in terms of symmetry versus skew, whether they are unimodal or not, and the
presence of outliers. Note that if the original distributions are not normal, this does not automatically
invalidate t-tests because of the Central Limit Theorem. You need to do the Acid1 and Acid2 separately.

(b) (10 pts) Formally compare the experiments using two-sample t-procedures. By “Formally”,
we mean: explicitly state the null and alternative hypotheses using hypothesis testing notation (even
though this is not normally given in a journal article), and make a decision based on either the p-value
or using the tobs value and tcrit value. State the conclusion in the context of the problem (i.e., the mean
concentration values for the two acid experiments).

2. Cyclic adenosine monophosphate (cAMP) is a substance that can mediate cel- lular response to
hormones. In a study of maturation of egg cells in the frog Xenopts laevis, oocytes from each of four
females were divided into two batches: one batch was exposed to progesterone and the other was not.
After two minutes, each batch was assayed for its cAMP content, with the results given in the table
below (the data set has only four observations–i.e., four rows):

> d3 <- read.csv("http://math.unm.edu/~luyan/ADA117/camp.csv")

> d3

Frog Control Progesterone

1 1 6.01 5.23

2 2 2.28 1.21

3 3 1.51 1.40

4 4 2.12 1.38

(a) (10 pts) Make a histogram and box plot of the differences between the cAMP levels for the control
and progesterone samples. Describe the resulting plots, and state whether there appears to be any clear
violation of normality. Make sure the plots have appropriate axis labels.

(b) (10 pts) Test at the 10% level whether there is any difference in the population mean cAMP levels
for batches of oocytes that are untreated versus those treated with progesterone. State your ocnclusions
in the context of the problem (not just “we reject” or “we don’t reject”). To perform the test, you can
either report the p-value or the tobs and tcrit values and justify your decision based on those values.

(c) (10 pts) Compute and interpret a 90% CI for the difference in population mean cAMP levels for batches
of oocytes that are untreated versus those treated with progesterone.

(d) (10 pts) Discuss any statistical assumptions that you have made in carrying out the analysis, and whether
the assumptions seem reasonable
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