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Regression Analysis – Student Project

Summer 2011

An Anonymous Alcoholic’s Regression Analysis

Introduction:


The student project I have prepared is heavily based on the project posted online originally prepared by Paul Dinda.  Paul’s work looked at predicting grams of alcohol present in beer based on carbohydrate and calorie content.  When I read Paul’s work I found it riveting, mainly because I am an alcoholic and just the mention of sweet beer can distract me from whatever it is that I was talking about just now.  As such I could not stand to look at another student project example, and went straight to the bar to quench my thirst.  Once that had been resolved I decided that I would do a similar study, using a slightly different data set.  My study will look at the possibility of using regression analysis to develop a model to predict the number of calories in a beer based on the amount of alcohol (in grams) and amount of carbohydrates (in grams) in the beer.

Data:

Data was obtained from the website www.beer100.com.  Information for 148 varieties of beer was used in the study.  Percentage of alcohol by volume was converted to mass of alcohol in grams by using the standard serving size of 12 oz (355 ml), multiplying by the density of ethanol (0.789 g/ml), and multiplying by the percentage of alcohol for the beer.  All calculations were performed in Excel using the Data Analysis Regression add-on.



Response Variable:

Y – Number of Calories in beer



Explanatory Variables:
X1 – Grams of Alcohol in beer







X2 – Grams of Carbohydrates in beer



General Model:

Y = α + β1X1 + β2X2
Model 1:


This model is a regression of the explanatory variable, grams of alcohol, against the response variable, number of calories in beer.  This will determine if the grams of alcohol in beer is a good indication of the calorie content.

Results from Excel are shown below:

	Regression Statistics
	
	
	

	Multiple R
	0.91349072
	
	
	

	R Square
	0.834465296
	
	
	

	Adjusted R Square
	0.833331496
	
	
	

	Standard Error
	18.31742397
	
	
	

	Observations
	148
	
	
	

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	4.973866752
	5.729223662
	0.868157196
	0.386733059

	Alcohol (g)
	10.19888677
	0.375938437
	27.12914076
	6.86494E-59


The single parameter equation for this model is:

Y = 4.9739 + 10.1989X1
The R square value for this model is decent at 83.45%, however we will look if including grams of carbohydrates as well as grams of alcohol can produce a better model for predicting calorie content in beer.

Model 2:


This model is a regression of the explanatory variable, grams of carbohydrates, against the response variable, number of calories in beer.  This will determine if the grams of carbohydrates in beer is a good indication of the calorie content.

Results from Excel are shown below:

	Regression Statistics
	
	
	

	Multiple R
	0.799308628
	
	
	

	R Square
	0.638894283
	
	
	

	Adjusted R Square
	0.636420957
	
	
	

	Standard Error
	27.05434667
	
	
	

	Observations
	148
	
	
	

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	67.24233102
	5.892231001
	11.41203239
	5.80147E-22

	Carbohydrates (g)
	7.271549991
	0.45243193
	16.0721415
	4.18765E-34


The single parameter equation for this model is:

Y = 67.2423 + 7.2715X2
The R square value of 63.89% for this model is less desirable then what was observed in the previous model.  This shows that on its own alcohol content is a better predictor of number of calories in beer than carbohydrate content is.  We will now look at the impact of including both parameters in the model.
Model 3:


This model is a regression of both explanatory variables, grams of alcohol and grams of carbohydrates, against the response variable, number of calories in beer.  This will determine if the grams of alcohol with the grams of carbohydrates in beer is a good indication of the calorie content.

Results from Excel are shown below:

	Regression Statistics
	
	
	

	Multiple R
	0.986662573
	
	
	

	R Square
	0.973503033
	
	
	

	Adjusted R Square
	0.973137558
	
	
	

	Standard Error
	7.353775623
	
	
	

	Observations
	148
	
	
	

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-5.10984967
	2.328943783
	-2.194063125
	0.029822901

	Alcohol (g)
	7.607371202
	0.177778828
	42.79121018
	3.89092E-84

	Carbohydrates (g)
	3.995730336
	0.144858473
	27.58368399
	1.47941E-59


The dual parameter equation for this model is:

Y = -5.1098 + 7.6074X1 + 3.9957X2
The R square value of 97.35% for this model is quite good, indicating the model will be a good predictor of calorie content for beer.  The P-values are quite small, which is a desirable model quality, and the absolute values of the t-Stat’s indicate both variables (alcohol content and carbohydrate content) are contributing significantly to the model.
Plotting the observed and predicted values from the 3rd model (where both explanatory variables were used) produces the following graph:
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Conclusion:


The best model for predicting the calorie content of beer is the 3rd model where both alcohol content (in grams) and carbohydrate content (in grams) were used as explanatory variables against the response variable (number of calories).  This model has the largest R square value, the lowest P-values, and both t-Stats indicate the explanatory variables contribute significantly.  The first two models show that alcohol content and carbohydrate content alone do not produce models as effective at predicting the number of calories in beer as the model using both explanatory variables.  Graphically one can see the model fits quite well with the observed data.
