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Introduction:
Calories measure the amount of energy stored in a food. All calories come from either carbohydrates, proteins, fats or alcohol. There are several factors, which influence the amount of calories contained in cereals. Regression analysis will be used to determine if specific nutrients can be used to determine the amount of calories in cereals. For this student project, the data was collected from the following website: http://www.cereal.com/nutrition/compare-cereals.html. By evaluating various models, the most suitable number of explanatory variables will be determined. Throughout this analysis a 95% confidence interval will be applied. 
Variables:
The equation for the full model is as follows:

Y = β1X1+ β2X2+ β3X3+ β4X4+ β5X5 + β6X6 + α where, 

Y = Energy, in calories
α = Intercept

βs = least squares coefficients

X1 = Fat, in grams
X2 = Carbohydrate, in grams
X3 = Fiber, in grams
X4 = Protein, in grams
X5 = Calcium, in grams

X6 = Sodium, in grams

Hypothesis:

The null hypothesis is that all least squares coefficients are zero:

β1 = β2= β3 = β4 = β5 = 0
Initial Model (Six Variables):

Equation:

Y =8.4689 X1 +3.0870X2 - 3.6598X3 + 10.3178X4 - 27.8222X5 + 4.1283X6 + 14.17043
	Regression Statistics

	R Square
	0.981358

	Adjusted R Square
	0.980484

	Standard Error
	13.78696

	Observations
	135

	F Test
	1123.048899


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	14.17043009
	4.100403631
	3.455862244
	0.00074478

	Fat
	8.468856732
	0.479318542
	17.66853562
	3.89062E-36

	Carbohydrate
	3.086951765
	0.125957104
	24.50796081
	3.54264E-50

	Fiber
	-3.659774515
	0.312558636
	-11.70908141
	5.63053E-22

	Protein
	10.31781692
	0.9079383
	11.36400669
	4.02069E-21

	Calcium
	-27.8221808
	23.60947861
	-1.178432665
	0.240810264

	Sodium
	4.128347186
	11.86241207
	0.348019202
	0.728397443


The R square of the initial model is 98.14%, meaning that 98.14% of the variation of Y about Y bar is explained by the 6 regressive variables. The initial model is appropriate for determining food energy and calories based on nutritional values. At a glance, sodium has the highest P-value (0.7284) and a relatively low t statistic (0.348). This implies that sodium is not a good explanatory variable. For the purpose of getting the best fit model, sodium variable will be removed to adhere with the Law of Parsimony.

Second Model (Five Variables):
Equation:

Y =8.4047X1 +3.0912X2 - 3.6389X3 + 10.3621X4 - 27.9436X5  + 14.8982
	Regression Statistics

	R Square
	0.981340571

	Adjusted R Square
	0.980617337

	Standard Error
	13.73991078

	Observations
	135

	F Test
	1356.87893


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	14.89819009
	3.515060288
	4.238388213
	4.25525E-05

	Fat
	8.404687895
	0.440925746
	19.06145871
	2.4694E-39

	Carbohydrate
	3.091152436
	0.124949606
	24.73919321
	8.22914E-51

	Fiber
	-3.638859485
	0.305679948
	-11.90414846
	1.65969E-22

	Protein
	10.36206452
	0.895924572
	11.56577779
	1.14807E-21

	Calcium
	-27.9435596
	23.5263475
	-1.187755966
	0.237111903


Removing sodium variable has little impact on the R square. However, the standard deviation of the second model (13.7399) is lower than the standard deviation of the initial model (13.7870). Furthermore, the F-Test of the second model is higher. This indicates that the second model is a better model than the initial model. Regarding the above analysis, calcium has the least predictive power compare with the other variables. The t statistic is low and the P-value is the highest. Thus, for the third model, calcium variable will be removed.
Third Model (Four Variables):
Equation:

Y =8.3053X1 +3.1024X2 - 3.7433X3 + 10.3358X4 + 14.1307
	Regression Statistics

	R Square
	0.981136508

	Adjusted R Square
	0.980556093

	Standard Error
	13.76160082

	Observations
	135

	F Test
	1690.404758


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	14.13067677
	3.460608522
	4.083292486
	7.71091E-05

	Fat
	8.305296508
	0.433595837
	19.15446554
	1.14297E-39

	Carbohydrate
	3.102406132
	0.124786539
	24.86170516
	3.04557E-51

	Fiber
	-3.743272804
	0.293228975
	-12.76569891
	1.07743E-24

	Protein
	10.33575645
	0.897064626
	11.52175233
	1.33407E-21



By excluding calcium, F Test increase, the standard deviation increase by 0.02 points and the R square decrease by 0.0002 points from the second model. The increase and decrease is not significant hence this model is still a good fit. The entire variable t statistic seems reasonably high and all the P-value is reasonably low thus showing that each variable is significant. Although all variable are significant, for research purposes a fourth model will be constructed by eliminating protein as it has the highest P-value.
Fourth Model (Three Variable):
Equation:

Y =11.1186X1 +3.7917X2 – 2.0873X3 + 16.1576
	Regression Statistics

	Multiple R
	0.980751685

	R Square
	0.961873868

	Adjusted R Square
	0.96100075

	Standard Error
	19.48970712

	Observations
	135

	F test
	1101.654518


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	16.15756536
	4.894709956
	3.301026109
	0.001241445

	Fat
	11.11855327
	0.507453768
	21.91047532
	1.21996E-45

	Carbohydrate
	3.791657925
	0.155096106
	24.44715105
	1.17641E-50

	Fiber
	-2.087312487
	0.361976909
	-5.766424425
	5.52925E-08


The standard deviation increases significantly, while the R square and F-Test decrease considerably due to removing the activity variable. The t-statistic for the above variables decreases notably in contrast with the t-statistic in the third model, especially for fiber. Based upon the results, this model is still a good fit considering the R square is relatively still high, but this model is not the best fit when being compared with the previous models.
Fifth Model (Two Variable):
Equation:

Y =11.5638X1 +3.38X2 + 22.6
	Regression Statistics

	Multiple R
	0.97580548

	R Square
	0.952196335

	Adjusted R Square
	0.951472037

	Standard Error
	21.74068475

	Observations
	135

	F-Test
	1314.647279


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	22.60085136
	5.315854766
	4.251593084
	3.98705E-05

	Fat
	11.56383647
	0.559470201
	20.66926255
	3.27947E-43

	Carbohydrate
	3.380004239
	0.153592665
	22.00628677
	5.30854E-46



After eliminating fiber variable, the R square is still relatively high, but the standard deviation is much greater than the previous models. The two variable models are not optimal as the standard error increased significantly.
Sixth Model (One Variable):
Equation:

Y =5.455X1 – 23.7772
	Regression Statistics

	Multiple R
	0.893017146

	R Square
	0.797479623

	Adjusted R Square
	0.795956914

	Standard Error
	44.57980146

	Observations
	135

	F Test
	523.7240


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-23.77716921
	9.881655316
	-2.406192935
	0.017494273

	Carbohydrate
	5.454952563
	0.238363483
	22.88501781
	5.85727E-48



The standard error ballooned up to 44.5798 after removing fat variable, this connotes that fat variable is significant in determining food energy, calories. This clearly shows that this model is not the best fit model.
Conclusion:
Based upon the above model results, the best equation to determine cereal calories is:
The third model
Y =8.3053X1 +3.1024X2 - 3.7433X3 + 10.3358X4 + 14.1307

Based on regression analysis, the third model has the best statistical data. The t-statistics are relatively high and the P-values are very low. The F-Test, standard deviation and R square shows satisfactory and significant results, thus the null hypothesis can be rejected. This model indicates that fat, carbohydrate, fiber and protein contribute to the food calories count in cereals. 
