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Introduction

The objective of this project is to determine the best indicators of caloric content in popular McDonald’s food. The data for this project is sourced from the McDonald’s website. Number of calories will be the dependent variable and seven other nutritional measurements will be used as the independent variables. Regression analysis will be performed on the available data, utilizing a 95% confidence interval for Ordinary Least Squares regression.
Data

Nutritional information for 30 popular McDonald’s sandwiches was collected:
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 Angus Bacon & Cheese   790 39 17 2 63 4 13 45

 Angus Deluxe   750 39 16 2 61 4 10 40

 Angus Mushroom & Swiss   770 40 17 2 59 4 8 44

 Big Mac®   550 29 10 1.5 46 3 9 25

 Quarter Pounder® with Cheese+   520 26 12 1.5 42 3 10 30

 Double Quarter Pounder® with Cheese++   750 42 19 2.5 42 3 10 48

 Hamburger   250 9 3.5 0.5 31 2 6 12

 Cheeseburger   300 12 6 0.5 33 2 7 15

 Double Cheeseburger   440 23 11 1.5 34 2 7 25

 McDouble   390 19 8 1 33 2 7 23

 Filet-O-Fish®   380 18 3.5 0 39 2 5 16

 Southern Style Crispy Chicken Sandwich   420 19 3 0 43 2 7 21

 Premium Crispy Chicken Classic Sandwich   510 22 3.5 0 56 3 10 24

 Premium Grilled Chicken Classic Sandwich   350 9 2 0 42 3 8 28

 Premium Crispy Chicken Club Sandwich   620 29 7 0 57 3 11 31

 Premium Grilled Chicken Club Sandwich   460 16 6 0 43 3 9 35

 Premium Crispy Chicken Ranch BLT Sandwich   540 23 4.5 0 56 3 11 27

 Premium Grilled Chicken Ranch BLT Sandwich   380 10 3 0 42 3 9 31

 McChicken ®   360 16 3 0 40 2 5 14

 Angus Bacon & Cheese Snack Wrap   390 21 9 1 28 1 4 21

 Angus Deluxe Snack Wrap   410 25 10 1.5 27 2 3 20

 Angus Mushroom & Swiss Snack Wrap   430 26 10 1.5 27 2 2 22

 Chipotle BBQ Snack Wrap® (Crispy)   330 15 4.5 0 34 1 4 14

 Chipotle BBQ Snack Wrap® (Grilled)   250 8 3.5 0 27 1 5 16

 Honey Mustard Snack Wrap® (Crispy)   330 15 4.5 0 33 1 4 14

 Honey Mustard Snack Wrap® (Grilled)   250 8 3.5 0 27 1 4 16

 Ranch Snack Wrap® (Crispy)   350 19 5 0 31 1 2 14

 Ranch Snack Wrap® (Grilled)   270 12 4 0 25 1 2 16

 Mac Snack Wrap†   330 19 7 1 26 1 3 15

 McRib ®†   500 26 10 0 44 3 11 22


*All metrics were converted to grams.
Seven independent variables will be used. The equation will be of the form:

Y = a + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7
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Regression Analysis

Utilizing Microsoft Excel and all seven variables the regression analysis produces the following results:
[image: image3.emf]Regression Statistics

Multiple R 0.999704429

R Square 0.999408945

Adjusted R Square 0.999220882

Standard Error 4.40343956

Observations 30


[image: image4.emf]Coefficients Standard Error t Stat P-value

Intercept -2.314617664 3.632238291 -0.637242791 0.530543023

Total Fat 9.062069096 0.325863905 27.80936755 1.23542E-18

Saturated Fat 1.112453891 0.798135543 1.393815752 0.177294061

Trans Fat -4.886474773 2.986715302 -1.636069822 0.116052495

Carbohydrates 3.943160529 0.25049165 15.74168453 1.85289E-13

Dietary Fiber -6.238305567 2.561793112 -2.435132462 0.023450504

Sugars 1.007671536 0.616007043 1.635811712 0.116106877

Protein 4.227516423 0.197373805 21.41883222 3.16575E-16


Therefore the following equation is produced:

Y = -2.315+ 9.062X1 + 1.112X2 – 4.886X3 + 3.943X4 – 6.238X5 + 1.008X6 + 4.228X7

The coefficients for each variable represent the effect that variable has on the response variable while controlling effects of the other explanatory variables in the model. The R2 measures the proportion of the total variation in the response variable that is explained by all of the explanatory variables, through the multiple regression model. The adjusted R Square is 0.9994, suggesting that the seven independent variables used in the regression are very good factors for predicting caloric content. Saturated Fat has the highest p-value, which may indicate that it is not the best indicator of caloric content in the beverages. We can not reject the hypothesis that it is not a significant factor in determining calories. The model is then re-run without Saturated fat as an explanatory variable.
The following results are then produced: 
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Multiple R 0.999678324

R Square 0.999356751

Adjusted R Square0.999188947

Standard Error 4.492777244

Observations 30
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Intercept -0.798901881 3.535941148 -0.22593755 0.82324571

Total Fat 9.387552145 0.231890567 40.48268231 6.95363E-23

Trans Fat -2.42152594 2.455677477 -0.986092825 0.334348188

Carbohydrates 3.801520361 0.233597761 16.27378769 4.09867E-14

Dietary Fiber -6.503441698 2.606551524 -2.495036695 0.020214125

Sugars 1.310444826 0.588129937 2.228155282 0.035933622

Protein 4.330609346 0.186703444 23.195123 1.86802E-17


The adjusted equation is:

 Y = -0.799 + 9.388X1 – 2.422X2 + 3.802X3 – 6.503X4 + 1.310X5 + 4.331X6
Using this 6 variable adjusted model the adjusted R Square has decreased slightly (0.99941 to 0.99935). In addition the p-value for trans-fat has increased. The p-values for all other variables are close to zero. Due to the decrease in the R-square we will use all seven independent variables in order to create the most optimal model.
As a next step multi- collinearity should be considered. The correlation between remaining explanatory variables may be high enough so that we can remove them to get a better fitting regression equation. The following are the results of the correlations:
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Total Fat 1

Saturated Fat 0.904528236 1

Trans Fat 0.782087555 0.917865921 1

Carbohydrates 0.632024515 0.402837096 0.218381786 1

Dietary Fiber 0.659193436 0.555719127 0.434280866 0.878769134 1

Sugars 0.500868859 0.399869654 0.220894087 0.848901376 0.858074081 1

Protein 0.766630043 0.7550229 0.625209004 0.723721087 0.83549018 0.721218653 1


Trans Fat / Saturated Fat and Total Fat / Saturated Fat have a higher correlation compared to the other variable combinations. By removing one of these variables at a time we can see what effect it would have on the fit of the data. We have removed saturated fat in the previous run so now we will remove trans Fat and Total Fat.
Results without Trans Fat:
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Multiple R 0.999668461

R Square 0.999337032

Adjusted R Square 0.999164083

Standard Error 4.561123983

Observations 30
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Intercept -2.331821545 3.762290712 -0.61978771 0.541489703

Total Fat 9.053329404 0.337487532 26.8256707 7.39114E-19

Saturated Fat 0.339262164 0.666209993 0.509242082 0.615433703

Carbohydrates 4.047015125 0.250992232 16.12406524 4.9868E-14

Dietary Fiber -7.756023577 2.473444515 -3.135717632 0.004637359

Sugars 1.254677517 0.618605586 2.028235026 0.054271416

Protein 4.24367621 0.204185485 20.78343724 2.08918E-16


Results without Total Fat:
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Multiple R 0.9892582

R Square 0.9786317

Adjusted R Square 0.9730574

Standard Error 25.894662

Observations 30
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Intercept -40.084561 19.810153-2.0234352 0.0547996

Saturated Fat 17.018217 3.2735489 5.1987056 2.853E-05

Trans Fat -3.5248953 17.561179-0.2007209 0.8426812

Carbohydrates 8.9301387 1.0284716 8.6829224 1.023E-08

Dietary Fiber -17.571846 14.872909-1.1814667 0.24949

Sugars -5.0665044 3.3870995-1.4958239 0.148296

Protein 3.3145137 1.1444977 2.8960422 0.0081463


As shown when Trans Fat or Total Fat is removed the adjusted R Square decreases. Therefore we will include both variables in the model in order to achieve the best results.
Summary
At the beginning of this project seven independent variables were chosen as predictors of calorie count in popular McDonald’s sandwiches. We tested difference combinations of variables (ex. removing high correlation, removing high p-values) in order to achieve the optimal model. We found that the optimal model was achieved by using all seven variables. For completeness, a summary of other models is included below:
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R

2

Standard Error

All 7 Variables 0.99922 4.40344

Ex. Saturated Fat 0.99919 4.49278

Ex Trans Fat 0.99916 4.56112

Ex Total Fat 0.97306 25.89466

Total Fat 0.88364 53.81358

Protein 0.79969 70.60577

Dietary Fiber 0.68254 88.88593

Carbohydrates 0.67275 90.24611

Saturated Fat 0.66342 91.52399

Sugars 0.49152 112.49334

Trans Fat 0.41730 120.42413


Conclusion

As shown in the table above utilizing all seven variables produces the highest R squared number and therefore is the optimal model for predicting calories in MacDonald’s sandwiches. There are not any other combination that produces a better model.

