L23: Preparation Assignment Answer Key
Part I: Concepts
1. What are the five assumptions to check in order to do inference for simple linear regression?  How do we check for them?  Answer these questions by filling in the following chart:
	Assumption
	How you Check
	What you hope to see

	There is a linear relationship between X and Y.
	Make a scatterplot and check visually for a linear relationship.  Then make a residual plot as well.  
	A hot dog/cucumber shape in the data. 
There should be no pattern in the residuals.   

	The error term is normally distributed
	QQ plot of the residuals
	Points in the QQ plot are close to the line 

	The variance of the error terms is constant for all values of X
	Residual Plot
	No megaphone shape in the residuals

	The X’s are fixed and measured without error.  (In other words, the X’s can be considered as known constants.)   	
	Cannot be checked directly
	X’s should be measured accurately and precisely.

	The observations are independent.  
	Cannot be checked directly
	Knowing the value of one of the Y’s tells you nothing about any other points.  



2. In the formula:  state which each symbol stands for.
 is the parameter y-intercept for the population.   is the parameter slope for the population.  And  is the error term--a normal random variable.  

Part II: Application  To answer the following questions, use the Gharial Crocodiles Data in the Online Textbook under the data link in Course Resources.


1. Check the five assumptions for conducting a linear regression on the data.  List the five assumptions below and explain how you checked the assumption.  Include charts/graphs where appropriate.  
a. There is a linear relationship between X and Y. – Yes points on the scatter plot are close together and in a “hotdog” shape.  



b.  The error term  is normally distributed – Yes.   Made a QQ plot of the residuals and the points are close to linear.  

c. The variance of the error terms is constant for all values of X – Yes there is no megaphone shape in the residual scatter plot.  
[bookmark: _GoBack]
d. X’s are fixed and measured without error.  (In other words, the X’s can be considered as known constants.)   We will assume that X’s have been measured accurately and precisely. 
e. The observations are independent.   – We will assume that the Y’s are independent.   	


2. Test if there is a linear relationship between Head Length and Body Length.  

a. State the null and alternative hypotheses.




b. Let alpha = .05


c. State the test static and value of test statistic

It is a t-test statistic   t = 22.675

d. Based on the P-value, do you reject or fail to reject the null.

P-value = 0.000000000000508 < 0.05 Therefore we reject the null.  

e. State your conclusion.

We have sufficient evidence to suggest that there is a linear relationship between the head length and the body length of the Gharial crocodiles.  


3. Create a 95% confidence interval for the true slope of the regression line relating Head Length and Body Length.
The 95% confidence interval for the true slope of the regression line is (6.712, 8.089)

SPSS gives you (6.704, 8.096)
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