STA 6208 – Homework 1
Due – Friday 1/24/20
For all tests, use =0.05 significance level.
Part 1: A paired difference experiment is to be conducted to compare 2 treatments (paired, in this case, implies that each subject receives each treatment). The data are generated by the following structure:
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p.1.a. Derive the distributions of 
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p.1.b. Obtain the power of the paired t-test to detect a difference of D = = 2 when n=6,  where the test that would be conducted is of the following form (this will make use of the non-central t-distribution).
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p.1.c. Simulate 100000 samples from this model, and determine the empirical probability that you reject H0.
Part 2: Among the populations of National Basketball Association (NBA) and English Premier League (EPL) athletes from the 2013/14 seasons, body mass indices are approximately Normally distributed with means and standard deviations given below. 
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p.2.a. Based on independent samples of nNBA = nEPL = 7, what is the probability you reject the null hypothesis for the test:   H0: NBA - EPL = 0  vs  HA: NBA - EPL ≠ 0   when conducting the independent sample t-test and the appropriate non-central t-distribution.
p.2.b. For random samples of size 7 from each population, we obtain: 
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p.2.c. Compute the tests for 10000 random samples of size 7 from each population. What fractions of the samples result in rejecting the null hypotheses?

p.2.d. Repeat parts p.2.a. and p.2.c. for nNBA = nEPL = 25.

Part 3: An experiment was conducted to determine whether a suture quilting reduces abdominal drainage in breast reconstruction surgery making use of deep inferior epigatric artery perforator (DIEP) flap. There were nC = 27 patients in the Control group and nQ = 26 patients in the Quilting (Treatment) group. The response measured was the total amount of drainage volume (ml). Consider a test of 
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Conduct a randomization test, based on 9999 permutations of experimental data to obtain a P-value for this test.
The R output for the original data is given below. Note that the Test Statistic is the difference in mean responses (Control – Quilted).

> bd1 <- read.csv("http://www.stat.ufl.edu/~winner/data/breast_diep.csv")

> attach(bd1); names(bd1)

[1] "trt"    "age"    "totvol"

> 

> ### Obtain sample sizes, sample means, and observed Test Statistic

> (n1 <- length(totvol[trt==1]))

[1] 27

> (n2 <- length(totvol[trt==2]))

[1] 26

> (ybar1.obs <- mean(totvol[trt==1]))

[1] 527.7778

> (ybar2.obs <- mean(totvol[trt==2]))

[1] 238.3077

> (TS.obs <- ybar1.obs-ybar2.obs)

[1] 289.4701

> (n.tot <- n1+n2)

[1] 53
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