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Nutritional Information for Orange Julius Beverages
Introduction
Data was collected from the nutritional information available on Orange Julius’s website for this project. Number of calories will be the dependent variable, and seven other nutritional measurements will be used as independent variables. Regression analysis will be performed on the available data, utilizing a 95% confidence interval for Ordinary Least Squares regression. The goal is to find the best indicators of caloric content in the beverages.
Data

Data for nineteen different beverage flavors were collected:
[image: image1.emf]Calories Fat (g) Cholesterol (g) Sodium (g) Carbohydrates (g) Dietary Fiber (g)Sugars (g) Protein (g)

Orange 290 0 0 0.035 77 0 74 0

Mango 310 0 0 0.04 28 1 81 1

Pina Colada 400 6 0 0.09 89 2 77 2

Strawberry Banana 470 8 0.005 0.095 103 4 86 2

Strawberry 370 0 0 0.04 97 2 94 0

Triple Berry 520 8 0.005 0.095 116 5 98 3

Orange Berry 410 1.5 0.005 0.05 99 2 86 1

3-Berry Blast 510 1 0.005 0.14 124 6 104 8

Berry Banana Squeeze 320 0 0 0.01 82 4 71 1

Berry Pom Twilight 230 0 0.005 0.07 55 5 39 3

Pineapple Berry Delight 210 0 0.005 0.065 51 3 39 2

Strawberry Delight 250 0 0.005 0.075 60 3 47 2

Tropical Sunlight 220 0 0.005 0.08 54 3 44 2

Mango Passion 370 0.5 0 0.16 85 2 74 7

Pomegranate & Berries 390 0.5 0.005 0.14 91 3 80 7

Strawberry Sensation 420 0 0.005 0.15 99 3 87 7

Strawberry Extreme 390 0.5 0.005 0.15 90 3 73 7

Tropi-Colada 530 6 0.005 0.23 116 3 95 8

Tropical Tango 390 2 0.005 0.07 93 3 76 1


*All metrics were converted to grams. Beverage size is 20 ounces.

Seven independent variables will be used. The equation will be of the form:

Y = a + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 +B6X6  + B7X7,            where
Y = number of calories
a = intercept

X1 = Fat (g)
X2 = Cholesterol (g)
X3 = Sodium (g)
X4 = Carbohydrates (g)
X5 = Dietary Fiber (g)
X6 = Sugars (g)
X7 = Protein (g)

The regression analysis performed in Microsoft Excel yields the following results:

[image: image2.emf]Regression Statistics

Multiple R 0.995174311

R Square 0.99037191

Adjusted R Square 0.984244943

Standard Error 12.49784716

Observations 19


[image: image3.emf]Coefficients Standard Error t Stat P-value

Intercept 25.24144837 21.98762757 1.147984 0.275329

Fat (g) 9.67547766 2.064061451 4.687592 0.000663

Cholesterol (g) 3351.76081 1819.827777 1.841801 0.092604

Sodium (g) 66.35594245 264.1705546 0.251186 0.806301

Carbohydrates (g) 0.586480613 0.245412638 2.389773 0.035876

Dietary Fiber (g) 2.532192695 4.106277153 0.616664 0.550006

Sugars (g) 3.118215742 0.302847385 10.29633 5.52E-07

Protein (g) 5.057761073 5.027080342 1.006103 0.335985


The regression produces the following equation:
Y = 25.241 + 9.675X1 + 3351.761X2 + 66.356X3 + .586X4 + 2.532X5 + 3.118X6 + 5.058X7
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 .9842, suggesting that the seven independent variables used in the regression are very decent factors for predicting caloric content. Sodium 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 re-run without Sodium as an explanatory variable:
[image: image4.emf]Regression Statistics

Multiple R 0.995146564

R Square 0.990316685

Adjusted R Square 0.985475027

Standard Error 12.00004558

Observations 19


[image: image5.emf]Coefficients Standard Error t Stat P-value

Intercept 29.24590343 14.53958132 2.011468 0.067287

Fat (g) 10.07965149 1.241283226 8.120348 3.23E-06

Cholesterol (g) 3528.505776 1611.4432 2.189656 0.049038

Carbohydrates (g) 0.600254496 0.229680059 2.613438 0.022658

Dietary Fiber (g) 1.767839929 2.647319062 0.667785 0.516909

Sugars (g) 3.090374182 0.270609188 11.42006 8.38E-08

Protein (g) 6.279800631 1.215495141 5.166455 0.000235


The adjusted equation is:

 Y = 29.246 + 10.079X1 + 3528.506X2 + .600X3 + 1.768X4 + 3.090X5 + 6.279X6
The adjusted R Square has increased slightly to .9855, yet the p-value for Dietary Fiber remains high compared to the others. Like Sodium, perhaps this is not a good indicator of caloric content. We take Dietary fiber out and rerun as a five explanatory variable model:

[image: image6.emf]Regression Statistics

Multiple R 0.994965748

R Square 0.989956839

Adjusted R Square 0.986094085

Standard Error 11.74153873

Observations 19


[image: image7.emf]Coefficients Standard Error t Stat P-value

Intercept 32.05501175 13.6179361 2.353882 0.034972

Fat (g) 10.17016876 1.207280053 8.424034 1.26E-06

Cholesterol (g) 3926.949226 1464.663781 2.681127 0.01886

Carbohydrates (g) 0.64054053 0.216841535 2.953957 0.011186

Sugars (g) 3.052899121 0.259023595 11.78618 2.59E-08

Protein (g) 6.38916218 1.178466509 5.42159 0.000117


The adjusted equation is:

 Y = 32.055 + 10.170X1 + 3926.949X2 + .641X3 + 3.053X4 + 6.389X5
By removing Sodium and Dietary Fiber, the adjusted R Square is even higher, at .9861. All p-values are close to zero.
Of the remaining variables, we may want to consider multi-collinearity. The correlation between remaining explanatory variables may be high enough so that we can remove them to get a better fitting regression equation. Regressing each remaining variable with another using Microsoft Excel, a summary of the resulting correlations is shown below:

[image: image8.emf]Fat (g) Cholesterol (g)Carbohydrates (g) Sugars (g) Protein (g)

Fat (g) 0.029713923 0.287140448 0.2004329 0.002523

Cholesterol (g) 0.053615248 0.0154744 0.137379

Carbohydrates (g) 0.5997117 0.198927

Sugars (g) 0.086764

Protein (g)


Carbohydrates and Sugars seem to have the highest correlation among the remaining independent variables. Removing one of these variables from the model may not have much of a negative effect on the fit of the data. The models are rerun yet again:
Without Carbohydrates:

[image: image9.emf]Regression Statistics

Multiple R 0.991572321

R Square 0.983215668

Adjusted R Square 0.978420144

Standard Error 14.62680576

Observations 19


[image: image10.emf]Coefficients Standard Error t Stat P-value

Intercept 34.86491637 16.9228562 2.060226 0.05847

Fat (g) 11.2309093 1.435879801 7.821622 1.78E-06

Cholesterol (g) 5448.86563 1707.968319 3.190262 0.006546

Sugars (g) 3.605147582 0.223337584 16.14214 1.92E-10

Protein (g) 7.253189094 1.422114957 5.100283 0.000162


And without Sugars:

[image: image11.emf]Regression Statistics

Multiple R 0.939488505

R Square 0.882638652

Adjusted R Square 0.849106838

Standard Error 38.67764342

Observations 19


[image: image12.emf]Coefficients Standard Error t Stat P-value

Intercept 126.1146647 36.34853274 3.469594 0.003755

Fat (g) 12.0293323 3.942792929 3.050967 0.008633

Cholesterol (g) -4761.602361 4169.074518 -1.14212 0.27256

Carbohydrates (g) 2.485159393 0.494396594 5.026652 0.000185

Protein (g) 7.901668168 3.858885589 2.047655 0.059836


Since the adjusted R Squares of the revised models have decreased, and the correlation between Carbohydrates and Sugars was only high relative to the other correlations, we will leave them in the model for optimal results.

Summary
We began with a model of seven independent variables as predictors of caloric content. By removing variables with high p-values or high correlations with one another, we found that an optimal model includes five variables (Fat, Cholesterol, Carbohydrates, Sugars and Protein). Basic regression techniques tell us that this is the best model. For completeness, a summary of other models is presented below:

[image: image13.emf]Model

R

2

F-statisticStandard Error

Full Model 98.42% 162 12.49784716

6 Independent Variable (no Sodium) 98.55% 205 12.00004558

5 Independent Variable Model (no Sodium or Diet Fiber) 98.61% 256 11.74153873

Fat, Cholesterol, Carbs 81.70% 28 42.59565072

Fat, Cholesterol, Sugars 94.24% 99 23.88932179

Fat, Cholesterol, Proteins 60.50% 10 62.57912467

Fat, Carbs, Sugars 93.92% 94 24.55343793

Fat, Carbs, Protein 84.60% 34 39.06818339

Fat, Sugars, Protein 96.52% 167 18.57000298

Cholesterol, Carbs, Sugars 91.33% 64 29.32250358

Cholesterol, Carbs, Protein 76.55% 21 48.2137177

Cholesterol, Sugars, Protein 89.18% 50 32.74527138

Carbs, Sugars, Protein 90.44% 58 30.78696031

Fat, Cholesterol 39.01% 7 77.75842961

Fat, Carbs 82.62% 44 41.51251474

Fat, Sugars 89.17% 75 32.77440209

Fat, Protein 61.52% 15 61.76513121

Cholesterol, Carbs 76.57% 30 48.1923434

Cholesterol, Sugars 88.35% 69 33.98839698

Cholesterol, Protein 13.93% 2 92.37540577

Carbs, Sugars 89.16% 75 32.77688696

Carbs, Protein 77.55% 32 47.17239263

Sugars, Protein 84.79% 51 38.83096725

Fat 42.21% 14 75.6918217

Cholesterol -2.61% 1 100.8590552

Carbs 77.85% 64 46.8604056

Sugars 80.11% 74 44.40111542

Protein 18.99% 5 89.6182737


Conclusion

It is clear that the five variable model, with only Sodium and Fiber taken out, is the optimal model for predicting calories in Orange Julius beverages. Even regressing the response variable on just one explanatory variable does not yield a better fit than this model. The key drivers behind the calorie counts in Orange Julius beverages are total fat, cholesterol, carbohydrates, sugars and protein, with fat and cholesterol having the most influence. As a former employee and now statistical analyzer of Orange Julius, my final health recommendation is: stay away from the Triple Berry and Tropi-colada flavors.
