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Regression Analysis Project

Children’s Cereal Nutrition and Calories

With childhood obesity rising in the United States, I thought it would be interesting to compare the nutritional facts of one of the most common breakfast foods, cereal, with the amount of calories the most popular kids’ cereals have. The nutritional values were gathered from www.dietfacts.com. 

From the website, some values were provided in different measurements, ie. serving sizes for cereals varied from ½ cup to 1 cup.  To make the data comparable, I set the standard serving size to be ¾ cups (the serving size of the majority of the cereals) and converted as necessary. Also, the amount of sodium was provided in milligrams, but I changed it to grams so the explanatory variables are commensurable. 

The nutritional values gathered for 13 kids’ cereals are: 

	Cereal
	Calories
	fat (g)
	protein (g)
	carbohydrate (g)
	sodium (g)

	Honey Nut Cheerios
	110
	1.5
	2
	22
	0.19

	Cinnamon Toast Crunch
	130
	3.5
	1
	24
	0.21

	Fruit loops
	82.5
	0.75
	0.75
	18
	0.10125

	Lucky Charms
	83
	1
	2
	18
	0.135

	Cocoa Puffs
	83
	1
	1
	19
	0.128

	Cap'n Crunch
	120
	1.5
	1.5
	24
	0.282

	Rice Krispies Treats
	120
	1.5
	1
	26
	0.17

	Frosted Flakes
	110
	0
	1
	27
	0.14

	Reese's Puffs
	120
	3.5
	2
	22
	0.18

	Chex
	82.5
	0
	1.5
	19.5
	0.21

	Apple Jacks
	82.5
	0.375
	0.75
	18.75
	0.10125

	Trix
	90
	1.125
	0.75
	21
	0.135

	Golden Grahams
	109.5
	1.5
	1.5
	27
	0.315


*Note- The data from www.dietfacts.com contains other variables such as vitamin percentages and specified types of fats and carbohydrates. However, since not all are provided, I took the total fat and total amount of carbohydrates. Amount of potassium is not compared because this information was not provided for all cereals. Also, Cholesterol was not measured because all cereals had 0mg. 
For my project, the explanatory variables are: 

X1: Total fat (g)

X2: Protein (g)

X3: Carbohydrate (g), and 

X4: Sodium (g). 

And the response variable is: 

Y: Calories. 

Multi-collinearity

Before looking at the different models, I ran a correlation test among all the explanatory variables to test for multi-collinearity. The results are as follows: 

	 
	Calories
	fat (g)
	protein (g)
	carbohydrate (g)
	sodium (g)

	Calories
	1
	
	
	
	

	fat (g)
	0.703705452
	1
	
	
	

	protein (g)
	0.222452861
	0.303995067
	1
	
	

	carbohydrate (g)
	0.796580792
	0.245996124
	0.012343363
	1
	

	sodium (g)
	0.571544622
	0.324713796
	0.42185731
	0.604390391
	1


From these results it appears as though carbohydrates is the most correlated with calories at a correlation of 0.79658, followed by fat and calories with a correlation of 0.7037. Among the explanatory variables, it seems that sodium and carbohydrates have the most correlation with a correlation of 0.6044. Although they have the strongest correlation, it does not seem strong enough to look further into it now. 
Model 1: Full model with all explanatory variables

The full regression equation is:  Y = α + β1 X1+ β2 X2+ β3 X3+ β4 X4.

Running the regression analysis in excel produces the following results: 

	Regression Statistics

	Multiple R
	0.95554276

	R Square
	0.913061965

	Adjusted R Square
	0.869592948

	Standard Error
	6.548704401

	Observations
	13


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	5.374326019
	15.16080268
	0.354488224
	0.732135722

	fat (g)
	8.653947517
	1.867748618
	4.633357742
	0.001680683

	protein (g)
	2.851655673
	4.663709534
	0.611456535
	0.557868737

	carbohydrate (g)
	3.809701677
	0.765050236
	4.979675187
	0.001079931

	sodium (g)
	-14.98984571
	42.65865333
	-0.351390504
	0.734370576


The full regression equation becomes:      Y = 5.374 + 8.654 X1+ 2.852 X2+ 3.810 X3 - 14.990 X4

The adjusted R2 of 0.869593 suggests that the four explanatory variables in the full model do a fairly good job of predicting calories. 

Sodium has the largest P-value (0.7343) and its t-statistic has the smallest absolute value, which indicates that it would have the least effect in this full model.  Therefore, I will remove sodium, X4, from the full model and try a new model. 

Model 2: Calories and Total Fat, Protein, Carbohydrates

The regression equation for Model 2 is:      Y = α + β1 X1+ β2 X2+ β3 X3 

Running the regression for Model 2 in excel produces the following results: 

	Regression Statistics

	Multiple R
	0.954840368

	R Square
	0.911720128

	Adjusted R Square
	0.882293504

	Standard Error
	6.22164267

	Observations
	13


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	7.612265141
	13.07107944
	0.582374637
	0.574611984

	fat (g)
	8.600240345
	1.76851637
	4.862969034
	0.000892157

	protein (g)
	2.055933153
	3.873419086
	0.530779941
	0.608417738

	carbohydrate (g)
	3.637552932
	0.558268889
	6.515772246
	0.000109427


The regression equation becomes Y = 7.6123 + 8.6002 X1+ 2.0559 X2+ 3.6375 X3
The adjusted R2 of 0.88229 did not change much, though there is a slight increase which shows removing Sodium produces a slightly better model in predicting calories. 

From Model 2’s regression results, Protein has the largest P-value (0.608417) and its t-statistic has the smallest absolute value, therefore I will next remove Protein from model. (Protein’s P-value was also fairly large is the full regression and the absolute value of the t-statistic was fairly small, so it would be okay to remove it).

Model 3: Calories and Total Fat, Carbohydrates

The regression equation for this model is:  Y = α + β1 X1+ β3 X3

Running the regression in excel produces the following results: 

	Regression Statistics

	Multiple R
	0.953392207

	R Square
	0.9089567

	Adjusted R Square
	0.89074804

	Standard Error
	5.994037668

	Observations
	13


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	10.31566161
	11.59755439
	0.889468699
	0.394645011

	fat (g)
	8.89172679
	1.619591899
	5.490103278
	0.00026545

	carbohydrate (g)
	3.617516548
	0.536614888
	6.741364484
	0.000050963


The regression equation becomes:  Y = 10.31566 + 8.8917 X1+ 3.6175 X3

The adjusted R2 value for this model is 0.89075 which is a slight increase from Model 2, which suggests that Model 3 is an even better predictor of calories. Although the P-value for carbohydrates is a lot smaller than for Fat, I will not test a model with just Calories and Fat, since both Fat and Carbohydrates have a P-value less than 0.1% which I believe is significant enough.

Analysis

After reviewing all scenarios, I suggest that Model 3 is the best model for predicting amount of calories. Since Model 3 has the largest adjusted R2 value, it would appear that it is the best predictor of Calories. Another factor that supports Model 3 as being the best predictor model is that all explanatory variables have a significant P-Value <0.1% and very large t-statistic value; both fat and carbohydrates have significant t-values. 

Also, from the regression equation Y = 10.31566 + 8.8917X1+ 3.6175X3, we see that an increase of 1 gram in fat would result in a greater increase in calories than an increase in 1 gram of carbohydrate. 
Conclusion

If consumers wish to prevent obesity by consuming fewer calories, consumers should choose cereals with less fat and carbohydrates. Sodium and Protein do not have as much effect on amount of calorie intake. 
