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Keebler Cookies and Predicting Calories

Introduction:

I decided to look at the nutritional information for Keebler cookies.  I found the nutritional information that I was looking for on their website, http://www.keebler.com.  Since not all of the serving sizes were the same, I adjusted them all to be a serving size of two cookies. I also adjusted all measurements to grams.   I will focus on the relationship of fat, saturated fat, sodium, carbohydrates, and sugars to calories.
Data:

Below is a listing of the data that I used.

	Type of Cookie -serving 2 cookies (adjusted)
	Calories
	Fat (g)
	Saturated Fat (g)
	Sodium (g)
	Carbs (g)
	Sugars (g)

	Chips Deluxe - Original
	160
	8
	3.5
	0.105
	19
	8

	Chips Deluxe - Rainbow
	160
	8
	3
	0.105
	20
	10

	Chips Deluxe - Chocolate Lovers
	180
	9
	4
	0.135
	20
	11

	Chips Deluxe - Peanut Butter Cups
	170
	9
	4
	0.090
	19
	10

	Chips Deluxe - Soft 'N Chewy
	140
	6
	2.5
	0.110
	21
	9

	Chips Deluxe - Coconut
	160
	9
	4
	0.090
	18
	9

	Chips Deluxe - Oatmeal Chocolate Chip
	150
	7
	3
	0.105
	20
	10

	Fudge Shoppe - Fudge Stripes
	100
	4.7
	3
	0.073
	14
	6.7

	Fudge Shoppe - Fudge Sticks
	100
	5.3
	3.3
	0.027
	13.3
	10

	Fudge Shoppe - Deluxe Grahams
	93.3
	4.7
	3
	0.047
	12
	6.7

	Fudge Shoppe - Fudge Grasshopper
	70
	3.5
	2.5
	0.038
	10
	6

	Fudge Shoppe - Peanut Butter Filled
	160
	9
	5
	0.105
	17
	9

	Fudge Shoppe - Peanut Butter Sticks
	106.7
	6
	3.3
	0.027
	11.3
	8

	Fudge Shoppe - Coconut Dreams
	140
	8
	6
	0.055
	17
	10

	Fudge Shoppe - Cheesecake Middles Original Graham
	86.7
	4.7
	2.3
	0.043
	11.3
	6


Variables:

I chose calories to be my response variable:

Y=Calories

The others are my explanatory variables:

X1 – Fat (g)

X2 – Saturated Fat (g)

X3 – Sodium (g)

X4 – Carbohydrates (g)

X5 – Sugars (g)
Model Analysis:

Model # 1:

I first ran a regression on all of the explanatory variables to help see which nutrients are the best predictor and if a model using all five variables could be improved upon.  I used the Regression Analysis tool in Excel, my results are below.
Y= a + B1X1 + B2X2 + B3X3 + B4X4 + B5X5

	Regression Statistics

	Multiple R
	0.997752764

	R Square
	0.995510578

	Adjusted R Square
	0.993016455

	Standard Error
	2.947558337

	Observations
	15


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.966710953
	4.835572984
	-0.199916526
	0.845990001

	Fat (g)
	12.22061057
	1.036911224
	11.78559002
	8.97671E-07

	Saturated Fat (g)
	-2.343795164
	1.330495821
	-1.761595284
	0.11198044

	Sodium (g)
	171.1646223
	62.10112444
	2.756224204
	0.022249133

	Carbs (g)
	2.058545271
	0.676532065
	3.042790399
	0.013954744

	Sugars (g)
	1.32229607
	0.956285284
	1.382742256
	0.200084843


The regression produces the following equation:

Y = -.9967 + (12.2206)X1 + (-2.3438)X2 + (171.1646)X3 + (2.0585)X4 + (1.3222)X5

The adjusted R Square is .9930, this indicates that using all five variables does a pretty good job at predicting calories.  By looking at the P-value and t Statistic, both Sugar & Saturated Fat have high P-Values and low t Stats.  I decided to try eliminating Sugar first since it is the highest P-value.
Model # 2

In this model I’ve eliminated Sugar and will regress calories on the remaining 4 variables.  

Y= a + B1X1 + B2X2 + B3X3 + B4X4

	Regression Statistics

	Multiple R
	0.997274705

	R Square
	0.994556838

	Adjusted R Square
	0.992379573

	Standard Error
	3.079031367

	Observations
	15


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.553144648
	4.919032846
	0.112449879
	0.91269199

	Fat (g)
	12.61000443
	1.042450343
	12.0965037
	2.70934E-07

	Saturated Fat (g)
	-2.141642725
	1.381425419
	-1.55031368
	0.152110682

	Sodium (g)
	130.1530918
	56.99423249
	2.283618643
	0.045504872

	Carbs (g)
	2.657075804
	0.543123698
	4.892211141
	0.000630384


The regression produces the following equation:

Y = .5531 + (12.6100)X1 + (-2.1416)X2 + (130.1531)X3 + (2.6571)X4

The adjusted R Square is .9924, while this went down a very small amount it is still a good model for predicting Calories.  Also, the F Statistic went up from 399 to 457.  By looking at the P-value and t Statistic, Saturated Fat has the highest P-Value and lowest t Stat.  So next I will eliminate Saturated Fat.

Model # 3
In this model I’ve eliminated Saturated Fat and will regress calories on the remaining 3 variables.  

Y= a + B1X1 + B3X3 + B4X4

	Regression Statistics

	Multiple R
	0.996618577

	R Square
	0.993248589

	Adjusted R Square
	0.991407295

	Standard Error
	3.269560777

	Observations
	15


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.817215827
	4.964691075
	-0.366027976
	0.7212863

	Fat (g)
	11.37205032
	0.711594842
	15.9810747
	5.8396E-09

	Sodium (g)
	161.7135944
	56.52866217
	2.860736274
	0.015496218

	Carbs (g)
	2.710777953
	0.575557831
	4.709827243
	0.000639884


The regression produces the following equation:

Y = -1.8172 + (11.3721)X1 + (161.7136)X3 + (2.71078)X4

The adjusted R Square is .9914, while again this went down a very small amount it is still a good model for predicting Calories.  Also, the F Statistic went up again from 457 to 539.  By looking at the P-value and t Statistic, Sodium has the highest P-Value and lowest t Stat.  So next I will eliminate Sodium.

Model # 4

In this model I’ve eliminated Saturated Fat and will regress calories on the remaining 2 variables.  

Y= a + B1X1 + B4X4

	Regression Statistics

	Multiple R
	0.994095395

	R Square
	0.988225654

	Adjusted R Square
	0.986263263

	Standard Error
	4.13395978

	Observations
	15


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-10.87728198
	4.834160188
	-2.250087203
	0.043990274

	Fat (g)
	11.45844299
	0.898914057
	12.74698388
	2.46064E-08

	Carbs (g)
	4.002650838
	0.451181812
	8.871480921
	1.28486E-06


The regression produces the following equation:

Y = -10.8773 + (11.4584)X1 + (4.0027)X4

The adjusted R Square is .9863, while the drop is still not large; it is a larger drop than we have had so far, so it may not be as good of a model for predicting Calories.  Also, the F Statistic went down from 539 to 511.  So in those respects Model #3 is better.  

Conclusion:

After looking at the results I’ve decided that while any of the first three models would be a good predictor based on the Adjusted R Square, I would use Model #3.  The Adjusted R Square is still very high, and when taking into consideration the t Statistic and P-value, they both fall into a more acceptable range for the variables using Model #3.  Also, the F statistic increased the most when using Model #3.  I did run each variable individually, and as expected in all cases the Adjusted R Square was much lower as was the F statistic.
