BAN 640
Week 4
Analytics Assignment 4: Quadratic/ Polynomial Regression

Acme Cars (fictitious company) sells multiple makes of automobiles. It has asked you, Acme’s data scientist, to study automotive data. In this case, Acme has asked you to study the speed (in miles per hour, or mph) at which to drive to maximize fuel economy, as measured in miles per gallon (MPG). To that end, you have collected the data shown in the table below.  
	Observation
	mph
	mpg

	1
	20
	15.4

	2
	30
	20.2

	3
	40
	25.7

	4
	50
	26.2

	5
	50
	26.5

	6
	50
	27.4

	7
	55
	25.8

	8
	60
	24.8


Based on your previous research, you suspect that mpg is not a linear relationship with mph, but rather a quadratic relationship. You research the effect of mph on mpg on websites such as mpgforspeed.com, and you find some effects from speed based on mph, such as bearing friction, and some effects on speed based on mph^2 (the square of mph), such as wind resistance. Therefore, you intend to include both mph and mph^2 in your investigation.  
In this case study, we will study the relationship between mpg (the dependent variable) against mph (independent variable #1) and mph^2 (the square of mph, acting as independent variable #2). Find the speed that results in highest mpg. 

1. Create a data set with the data given in the case and read it into SAS as a comma separated values (CSV) file. Print out the data set after you read it in to confirm that SAS read it in correctly. State the procedure used and show screenshots.
Hint: The following video provides tips for the process.

Reading and Generating CSV Files Using SAS Studio

https://www.youtube.com/watch?v=OSX5ZPt-B5A
2. Generate a scatter plot showing how miles per gallon (MPG) (dependent variable) varies with speed (MPH) (independent variable). Assess the linearity of the relationship. State the procedure and code used and show screenshots. In particular, show a screenshot of the scatter plot.
Hint: It is not a linear relationship. 

3. Determine the equation that describes the relationship between the dependent variable MPG and the independent variables mph and (mph)^2. Apply the polynomial regression functionality known in SAS as GLM (general linear model). Calculate the parameters for the regression equation. Describe the code and process used and show screenshots. Show the fit plot for MPG.
Hint: The following video offers helpful tips.

Polynomial Regression in SAS; PROC GLM

https://www.youtube.com/watch?v=adhe3cUqwDg
4. Based on the data given and the fit plot you created, estimate the speed (mph) to maximize fuel economy (mpg). 
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