Stat II Homework 2

Due September 13, 2007

Correlation and Simple Linear Regression
Feel free to use SPSS or Excel to assist you in answering any or all problems.  If you use these programs, cut and paste the part of the output that you used to answer each problem into your assignment. For Problem 5, attach a copy of your Excel spreadsheet.

Problem 1 – Correlation

A historian interested in the relation between agriculture and warfare collected data on the average size of a country’s army during the middle ages and the proportion of food grown in the country that was consumed by the farmers.  His theory was that the increase in the size of standing armies during this time was caused by the presence of food surpluses.

a) Data collected on 18 European states indicated that the correlation between army size and the proportion of food consumed by farmers was -.19.  Perform a HTPE to see if this data supports the historian’s theory.  Provide a verbal interpretation of the p-value you get, and report whether the test is significant at alpha = .05.

b) Data collected on 15 African states indicated that the correlation between army size and the proportion of food consumed by farmers was -.12.  Compute both a 90% and 80% confidence intervals around this correlation.  Report which interval is wider and explain why it is wider.

c) Data collected on 26 Middle Eastern and Asian states indicated that the correlation between army size and the proportion of food consumed by farmers was -.29.  Perform a HTPE comparing the observed correlation to 0, using alpha = .05.  Report a 95% confidence interval around the correlation.  Explain how these two are related.

d) Perform a hypothesis test to see if the correlation for African states provided in part B is significantly different from the correlation for Middle Eastern and Asian states provided in part C.

e) The historian wants to summarize the relation between the army size and the proportion of food consumed by farmers using a single number.  Compute a statistical summary of the correlations provided in parts A, B, and C.  Be sure to take into account the number of countries on which each correlation is based, as well as the fact that direct averages of correlations are inappropriate.

Problem 2 – More Correlations

In your own data set, determine the correlation between two continuous variables.  

a) Provide a theoretical justification why there might be a relation between the two variables. State whether you think the relation is causal or non-causal.

b) Produce a scatterplot of your two variables that has the regression line drawn in.

c) Interpret the value of the correlation. Comment on the importance of the sign and the magnitude of the correlation.

d) Test whether the correlation is significantly different from zero.

e) Provide a 90% confidence interval around the correlation.

Problem 3 – Comparing Correlations

The data set SENIC.SAV (along with its documentation SENIC.DOC) is available in the data directory on the course website.  This data set represents a collection of measurements made on hospitals throughout the US.   Feel free to make use of the posted Excel spreadsheet when performing these tests (but then include a copy of the results in your homework assignment).

a) Test whether the correlation between the number of beds in the hospital and the infection rate for hospitals in the North East and the North Central (combined, producing just 1 correlation) is significantly different from the correlation between the number of beds in the hospital and the infection rate for hospitals in the other two regions (again combined, producing just 1 correlation). 

b) Test whether the correlation between the infection rate and the number of cultures taken from a hospital is significantly different from the correlation between the infection rate and the number of beds in a hospital.

c) Test whether the correlation between the infection rate and the number of cultures take from a hospital is significantly different from the correlation between the average number of patients in the hospital and the number of nurses in the hospital.

Problem 4 –Simple Linear Regression

Inside the SENIC data set is a variable representing the number of patients in the hospital and the probability that a patient contracts a disease during their stay.   Perform a simple linear regression to generate an equation predicting the probability of getting a disease from the number of patients in the hospital.

a) Report the regression equation.  

b) Interpret the regression coefficients.

c) Produce a scatterplot of these two variables that has the regression line drawn in.

d) Test whether both parameters are equal to zero.  Present these in the general form of a hypothesis test of a point estimate.

e) State some conclusion about the relationship between the number of patients and the risk of infection reflecting the results of your tests.

Problem 5 – An Excel spreadsheet for confidence intervals

Create an Excel spreadsheet where you provide the point estimate, the standard error, and the degrees of freedom of the point estimate, and the spreadsheet automatically calculates the upper and lower bounds of 80%, 90%, and 95% confidence intervals. Assume that you’re working with the t distribution to generate the intervals.

