STA 4210 – Homework #1 – Due Sept. 16, 2022
Q.1. Consider the AUC0-72 measurements of Sulfadoxine Bioequivalence study discussed in class.

p.1.a. Obtain a 95% Confidence Interval for mT - mR and conduct the 2-sample t-test to test H0: mT - mR = 0 versus HA: mT - mR ≠ 0 at a = 0.05 significance level. Do these directly from the summary statistics and using the t.test function in R

p.1.b. Obtain a 95% Confidence Interval for s12 / s22 and conduct the F-test  to test H0: s12 = s22 versus HA: s12 ≠ s22 at a = 0.05 significance level. Do these directly from the summary statistics and using the var.test function in R
p.1.c. Consider a simple linear regression model where X = 1 if the subject received the Test formulation and 0 if the subject received the Reference formulation. What are the interpretations of b0 and b1? Fit the model with the lm function in R. Show that the test of H0: b1 = 0 is the same as the t-test in p.1.a.
Q.2. Using the Airfreight Breakage (from the textbook) data, complete a table that gives all relevant sums of squares and crossproducts, fitted values, and residuals. Give 95% Confidence Intervals for 0,1. Give a 95% prediction interval for a new outcome when X=0. Give the ANOVA table and conduct the F-test to determine whether the mean number of broken ampules is linearly related to the number transfers (=0.05). Do all parts by hand, showing all work.
Q.3. Consider the latitude and longitude assessments for n = 48 locations in the Iberian Peninsula (spain_latlong.cvs dataset) where Y = assessment based on WGS 84 reference (GIS) system and X is the assessment from Ptolemy’s Geographia. Complete the following parts, for latitude and longitude (separate models)
· Obtain scatterplots of GIS (Y) versus Ptolemy (X)
· Fit a simple linear regression, relating GIS to Ptolemy
· Test whether there is a positive association between GIS and Ptolemy
· Give a 95% confidence interval for the mean change in GIS as Ptolemy is “increased by 1 unit”
· Obtain the analysis of variance table, F-tests and coefficients of correlation and determination 

