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Regression Analysis Student Project

Fall 2011

Yogurt Nutritional Value and Calorie Count
My project will study the relationship between the nutritional content in different Dannon Yogurt products and the calorie count per serving. I will regress the calorie count (Y) on 7 nutrients (explanatory variables: X1, X2…X7) that are listed on the website.
Nutritional information of Yogurt products:
	Yogurt Products

	Calories
	Fat(g)


	Cholesterol(g)


	Sodium(g)


	Potassium(g)


	Carbs(g)


	Sugars(g)


	Protein(g)

	Oiko Strawberry
	160
	4.5
	0.015
	0.055
	0.17
	18
	17
	11

	A.C.T. F.O.B. Berry
	170
	5
	0.015
	0.085
	0.28
	26
	25
	5

	L&F S.B.F. Vanilla
	90
	1
	0.005
	0.075
	0.24
	16
	15
	5

	L&F cherry
	80
	0
	0.005
	0.075
	0.23
	16
	11
	5

	Active Vanilla
	70
	1
	0.005
	0.04
	0.14
	11
	11
	3

	Active Strawberry
	80
	1
	0.005
	0.045
	0.14
	14
	13
	3

	Danimal Trop Sherb
	110
	1.5
	0.005
	0.075
	0.22
	19
	16
	5

	Danimal  Strawberry
	110
	1.5
	0.005
	0.08
	0.22
	19
	17
	5

	F.O.B.  Blueberry
	140
	1.5
	0.005
	0.13
	0.28
	26
	25
	6

	F.O.B. Apple Cin.
	150
	1.5
	0.005
	0.13
	0.29
	28
	25
	6

	F.O.B. Peach
	150
	1.5
	0.005
	0.095
	0.3
	28
	27
	6

	F.O.B. Straw Banana
	150
	1.5
	0.005
	0.095
	0.29
	26
	26
	6

	ACT. Vanilla
	220
	3
	0.01
	0.095
	0.25
	41
	29
	7

	ACT. Gr. Pomegranate
	200
	0
	0.015
	0.15
	0.5
	36
	31
	12

	ACT. French Cherry
	170
	5
	0.015
	0.105
	0.29
	25
	23
	6

	ACT. Vanilla
	120
	2
	0.005
	0.06
	0.15
	22
	18
	4

	ACT.  Lite Strawberry
	70
	0
	0.005
	0.07
	0.21
	13
	8
	4

	ACT. Fiber Peach
	110
	2
	0.005
	0.06
	0.16
	20
	16
	3


Variables
· Y = Calories
· X1= Fat (g)

· X2= Cholesterol (g)

· X3= Sodium (g)

· X4 = Potassium (g)

· X5 = Carbs (g)

· X6 = Sugars (g)

· X7= Protein (g)

Regression Equation
               Y = A + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7

Hypothesis
               All coefficients Bi (i = 1…7) are zero

Regression Analysis

Model # 1: All Explanatory Variables

The regression equation for this model is: Y = A + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7

Using the Regression tool in Excel, my results for this model are as following:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.833422251
	2.924745296
	0.2849555
	0.78149254

	X1 Fat
	6.512215982
	1.541199291
	4.22542109
	0.00175648

	X2 Cholesterol
	830.1750349
	622.0303829
	1.33462136
	0.21159091

	X3 Sodium
	-57.65624936
	73.97813618
	-0.7793688
	0.45381184

	X4 Potassium
	-18.38160001
	38.71695102
	-0.4747688
	0.64515013

	X5 Carbs
	3.536279988
	0.304482736
	11.6140574
	3.9705E-07

	X6 Sugars
	0.964524005
	0.480767296
	2.006218
	0.07263133

	X7 Protein
	3.955026672
	0.581635582
	6.79983618
	4.7416E-05


	Regression Statistics
	

	Multiple R
	0.998593946

	R Square
	0.997189869

	Adjusted R Square
	0.995222777

	Standard Error
	3.067959877

	Observations
	18


These results can also be found in the attached spreadsheet on the tab ‘Regression1’.

· The regression equation is
            Y = 0.8334 + 6.5122X1 + 830.1750X2 - 57.6562X3 - 18.3816X4 + 3.5363X5 – 0.9645X6 + 3.9550X7
· The Adjusted R Square is 0.9952 indicating that the listed nutrients are pretty good predictors of calories.
· By looking at the P-value, some of the variables are not statistically significant.  For example, variable X4, Potassium has the largest P-value 0.6452. I will remove Potassium from this model and run a new model using only fat, cholesterol, sodium, carbohydrates, sugars and protein.
Model # 2: Explanatory Variables Fat, Cholesterol, Sodium, Carbohydrates, Sugars and Protein

The regression equation for this model is: Y = A + B1X1 + B2X2 + B3X3 + B5X5 + B6X6 + B7X7
Using the Regression tool in Excel, my results for this model are as following:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.147125435
	2.451394123
	0.060017
	0.95321857

	X1 Fat
	7.106279908
	0.8675294
	8.1914
	5.2134E-06

	X2 Cholesterol
	595.6791935
	364.5563988
	1.633984
	0.13052966

	X3 Sodium
	-84.22442507
	46.65139958
	-1.8054
	0.09842469

	X5 Carbs
	3.600503306
	0.263004083
	13.68991
	2.9706E-08

	X6 Sugars
	0.823225658
	0.364037832
	2.261374
	0.0449835

	X7 Protein
	4.0362138
	0.535998711
	7.530268
	1.1557E-05


	Regression Statistics
	

	Multiple R
	0.99856223

	R Square
	0.997126527

	Adjusted R Square
	0.995559178

	Standard Error
	2.957968881

	Observations
	18


These results can also be found in the attached spreadsheet on the tab ‘Regression2’.
· The regression equation is
        Y = 0.1471 + 7.1063X1 + 595.6792X2 - 84.2244X3 + 3.6005X5+ 0.8232X6 + 4.0362X7

· The Adjusted R Square above is 0.9956 indicating that Removal of Potassium produces a better model.
· I will remove variable 2, Cholesterol to determine if regression of calories on the remaining 5 variables is a better model.
Model # 3: Explanatory Variables Fat, Sodium, Carbohydrates, Sugars and Protein

The regression equation for this model is: Y = a + B1X1 + B3X3 + B5X5 + B6X6 + B7X7
Using the Regression tool in Excel, my results for this model are as following:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.521421457
	2.579705878
	-0.20212
	0.843205627

	X1 Fat
	8.173650017
	0.609300079
	13.41482
	1.38401E-08

	X3 Sodium
	-70.87372179
	49.02205212
	-1.44575
	0.173853838

	X5 Carbs
	3.673433103
	0.276636166
	13.27893
	1.5527E-08

	X6 Sugars
	0.661534667
	0.373912507
	1.769223
	0.102240666

	X7 Protein
	4.663800556
	0.399030045
	11.68784
	6.48307E-08


	Regression Statistics
	

	Multiple R
	0.998212944

	R Square
	0.996429082

	Adjusted R Square
	0.9949412

	Standard Error
	3.157080727

	Observations
	18


These results can also be found in the attached spreadsheet on the tab ‘Regression3’.

· The regression equation is 
               Y = -0.5214 + 8.1737X1 – 70.8737X3 + 3.6734X5 + 0.6615X6 + 4.6638X7
· Adjusted R square stays approximately the same which means the 5 variables model is still overall a good model

· I will remove variable 3, Sodium form this model to determine if regression of calories on the remaining 4 variables is a better model.
Model # 4: Explanatory Variables Fat, Carbohydrates, Sugars and Protein

The regression equation for this model is: Y = A + B1X1 + B5X5 + B6X6 + B7X7
Using the Regression tool in Excel, my results for this model are as following:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.727279166
	2.541448021
	-0.679644
	0.508651868

	X1 Fat
	8.62540742
	0.544566591
	15.839032
	7.04125E-10

	X5 Carbs
	3.686862815
	0.287839808
	12.808732
	9.52151E-09

	X6 Sugars
	0.402470638
	0.341662951
	1.1779757
	0.259920946

	X7 Protein
	4.515442784
	0.401453139
	11.247746
	4.52474E-08


	Regression Statistics
	

	Multiple R
	0.997901342

	R Square
	0.995807088

	Adjusted R Square
	0.994516962

	Standard Error
	3.286794598

	Observations
	18


These results can also be found in the attached spreadsheet on the tab ‘Regression4’.

· The regression equation from above is

               Y = -1.7273 + 8.6254X1 + 3.6869X5 + 0.4025X6 + 4.5154X7
· Adjusted R square stays approximately the same at 99.5% which means the 4 variables model is

              still overall a good model
· I will remove the variable 6, Sugars from this model to determine if regression of calories on the remaining 3 variables is a better model.
Model # 5: Explanatory Variables Fat, Carbohydrates and Protein

The regression equation for this model is: Y = a + B1X1 + B5X5 + B7X7
Using the Regression tool in Excel, my results for this model are as following:
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.4514171
	2.565429985
	-0.56576
	0.580512437

	X1 Fat
	8.7842925
	0.534852644
	16.42376
	1.52464E-10

	X5 Carbs
	3.99319493
	0.125090064
	31.92256
	1.76915E-14

	X7 Protein
	4.59412704
	0.40129992
	11.44811
	1.70759E-08


	Regression Statistics
	

	Multiple R
	0.99767707

	R Square
	0.99535953

	Adjusted R Square
	0.99436515

	Standard Error
	3.33198568

	Observations
	18


These results can also be found in the attached spreadsheet on the tab ‘Regression5’.

· The regression equation from above is

                Y = -1.4514 + 8.7843X1 + 3.9932X5 + 4.5941X7
· Adjusted R square stays approximately the same which means the 4 variables model is overall a good model

· All X’s are statistically significant
Conclusion
I believe the best model is Model#5 (which included 3 of the original 7 nutrients) because all the variables are statistically significant. And the variables of Fat, Carbohydrates and Protein will help to best predict the calorie levels for Dannon yogurt products.
