
STAT 700, Fall 2011Homework 2 Problemsdue Wednesday September 142 Problems. Please follow the Lab report dire
tions o� the homework web page.1. Forbes' data. James D. Forbes a S
ottish physi
ist in 1857 
olle
ted data to seeif the simpler measurement of the boiling point of water 
ould be substituted for adire
t reading of barometri
 pressure. The data are measurements in the Alps and S
ot-land from a barometer and a thermometer. Boiling point measurements were adjustedfor the di�eren
e between ambient air and a standard temperature. The data are forn = 17 lo
ations and measurements on Temp=boiling point (degrees Fahrenheit) andPressure=
orre
ted barometri
 pressure (in
hes of mer
ury).The data is available o� the 
lass web page:http://www.rohan.sdsu.edu/~babailey/stat700/forbes.txtUse the R read.table 
ommand with the header=T option. You do not need to makeyour own labels!(a) Make a s
atter plot of Pressure (Y) versus Temp (X). Make an appropriate title forthe plot.(b) Would a straight line 
losely mat
h the data? To answer this question �t the modelPressure = �0 + �1Temp + ". In
lude summary and diagnosti
 plots of the model �tfrom lm. Do you dete
t any pattern in the residuals when you examine the plot of theresiduals versus �tted values?(
) Fit the model log(Pressure) = �0 + �1Temp + ". In
lude summary and diagnosti
plots from lm. Do you dete
t any pattern in the residuals when you examine the plot ofthe residuals versus �tted values?(d) Constru
t 90% CIs for �0 and �1 for the model in part (
) using R 
ommands. (Hint:there is a 
onfint fun
tion in R.) Is the slope of the regression line signi�
ant? Explain.2. GPA data. (Ref: Graybill and Iyer (1994)) Consider the population of high s
hoolgraduates who were admitted to a parti
ular university during the a ten year time pe-riod and who 
ompleted at least the �rst year of 
ourse work after being admitted. Weare interested in investigating how well the �rst year grade point average (GPA) 
an bepredi
ted by using the following quantities with 20 students:Turn page over.



X1 = the s
ore on the mathemati
s part of the SAT (SATmath)X2 = the s
ore on the verbal part of the SAT (SATverb)X3 = the grade point average of all high s
hool mathemati
s 
ourses (HSmath)X4 = the grade point average of all the high s
hool English 
ourses (HSenglish)We will use data available o� the 
lass web page:http://www.rohan.sdsu.edu/~babailey/stat700/gpa.dat(a) Plot the data using the pairs fun
tion.(b) Fit a linear model using all the predi
tor variables. In
lude summary and diagnosti
plots from lm. How well does the linear model �t the data?(
) Test whether the regression is signi�
ant at the 0.05 signi�
an
e level. Be sure tostate the null and alternative hypotheses.(d) Using nested models and ANOVA, test if the HSenglish predi
tor 
an be droppedfrom the model. Be sure to state the null and alternative hypotheses. See Lab 1.(e) Use the R fun
tion step (or drop1) and the AIC model sele
tion 
riteria to determinethe \best" model. You should 
all the fun
tion with your lm obje
t from part (b).Examine the AIC values. If you want to drop just 1 variable from the full model (so youwould have 3 variables in
luded), whi
h one would you drop? What is the AIC for thismodel?Note: If you have trouble understanding the output, you 
an always �t ea
h model anduse the extra
tAIC fun
tion with ea
h model as the argument and it will return the AICvalue.Is there an even a \better" model than the previous one, based on AIC. If so, what isthat model and what is the AIC value?


