Statistics 2008 Final Project (Part II)


An annual zip car competition is held each year.  In this competition, participants create cars from various materials, but each car’s base must be made from a wood block that is provided.  The wood block can be cut or shaved to allow for faster speed.  Each car must also weigh no more than one pound and no motors are permitted.   Paul and Harold decide to conduct an experiment to test the effectiveness of their model designs and their invention of a bullet-hole system.  In the bullet-hole system, bullet sized holes are drilled into the bottom of the vehicle and a liquid metal is poured into each hole.  When the metal dries it adds weight.   Because of the size of their models and the weight restrictions, each car can contain up to 3 bullets holes.

Model Types:  “Aeroland” and “Brat”

Number of Possible Bullet Holes: 0, 1, 2, and 3.

Response:  Speed (km/hr)

There are three major objectives of their study:  

(1) Is there a difference in the speed between the two model types?  In other words, does model type have an effect on the speed?

Use a two-sample-t test.

(2) Is there a difference in the speed between the four possible number of bullet holes (0, 1, 2, and 3)?  In other words, does hole number have an effect on the speed?

Use an ANOVA F test for means.

(3) Specifically, what effect, if any does the number of bullet holes have on speed?

Use a simple linear regression model, p-value and slope interpretation.

Final Project Tasks:

1. Obtain a random sample of 40 observations from the list of 160 using a multiple stratifies random sample where you will stratify holes within model.  That is, Strata = Model(Holes).  Clearly define how each observation was obtained by showing the appropriate syntax.  List the 40 observations, by observation number, that make up your sample.  

2. Conduct a formal hypothesis test to answer objective (1).

Include any appropriate Minitab output.

Include a side-by-side boxplot to support your conclusion.

3. Conduct a formal hypothesis test to answer objective (2).

Include a side-by-side boxplot to support your conclusion.

Include any appropriate output.

4. Conduct a formal hypothesis test and slope interpretation to answer objective (3).

Include a fitted line plot and regression output to support your conclusion.

Comment on the strength of the relationship.

5. Write a conclusion to summarize results.

Project Report must be organized in the following order:

1. Title Page

2. Introduction and summary of results (please be professional, but do not use too much technical jargon)

3. Appendix 

a. Project Task 2 Results

b. Project Task 3 Results

c. Project Task 4 Results

d. Minitab Data Worksheet

e. Project Task 1 Results

