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Dunkin Donuts Coffee - Calories and Nutrition Facts

OBJECTIVE
The objective of the VEE Student Project is to apply the statistical concepts and techniques I learned from book and homework to real world data using statistical software.

INTRODUCTION

My day starts with a cup of Dunkin Donuts coffee, Hazelnut, Medium, straight black. Yes that will make my day good. 

In this project, I constructed a regression model to analyze the relationships of calories and nutrition facts of the various coffee offered by Dunkin Donuts using the underlying nutritional data publically available on the Dunkin Donuts website.
I used Microsoft Excel Data Analysis Tool “Regression” to construct the regression model and calculate the statistics. I summarized my analysis of the model and statistical results in this memo. References to the accompanying spreadsheet have been included in brackets and highlighted in yellow.  

DATA
There are 124 different kinds of coffees offered by Dunkin Donuts. Data of nutrition facts were obtained from https://www.dunkindonuts.com/content/dunkindonuts/en/menu/nutrition/ nutritionguide.pdf [Dunkin Donuts Data], titled “Dunkin Donuts Nutrition Guide published on 04-02-2012”.

I used all 124 data points for constructing the regression model and the analysis. A data sample is given below:
[image: image1.emf]1 Blueberry Coffee Small  10 fl oz 15 0 0 0 5 2 0 0 0

2 Caramel Almond Hot Coffee Large  20 fl oz 220 0 0 0 100 51 0 49 4

3 Caramel Almond Hot Coffee Medium 14 fl oz 170 0 0 0 75 38 0 37 3

4 Caramel Almond Hot Coffee Small  10 fl oz 110 0 0 0 50 26 0 25 2

5 Caramel Almond Hot Coffee Xlarge 24 fl oz 280 0 0 0 125 64 0 62 6

6 Caramel Almond Hot Coffee with Ceram Large 20 fl oz 340 12 7 40 120 53 0 49 6

7 Caramel Almond Hot Coffee with Ceram Medium 14 fl oz 250 9 6 30 90 40 0 37 4

8 Caramel Almond Hot Coffee with Ceram Small 10 fl oz 170 6 3.5 20 60 27 0 25 3
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In order to utilize the data of all 124 kinds of coffee, I normalized the data by dividing all values by the serving size [Normalized Data].  This reduced any correlation that would have been due purely to the serving size of the coffee.

EQUATION AND VARIABLES

The equation and the 8 variables for the full model are:

Y = α + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8, where

The variables were defined as:

Y: Calories

α: Intercept

βi: Least squares coefficients

X1: Total Fat (grams)

X2 : Saturated Fat (grams)

X3 : Cholesterol (milligrams)

X4 : Sodium (milligrams)

X5 : Carbohydrates (grams)

X6 : Dietary Fibers (grams)

X7 : Sugars (grams)

X8 : Protein (grams)

DATA ANALYSIS

I began the data analysis by examining the correlation between each set of the variables [Normalized Correlations].  

[image: image2.emf]Correlation  Calories Total Fat (g)Saturated Fat (g)Cholesterol (mg)Sodium (mg)Total Carbs. (g)Dietary Fiber (g)Sugar (g) Protein (g)

 Calories  1               0.676056       0.669429                0.721680                 0.732327         0.949049              0.514912               0.942366   0.731825    

 Total Fat (g)  1                    0.996724                0.985294                 0.268403         0.439775              0.288646               0.416092   0.261085    

 Saturated Fat (g)  1                             0.986535                 0.275386         0.431158              0.281377               0.408955   0.267243    

 Cholesterol (mg)  1                              0.392209         0.485675              0.251290               0.471909   0.383744    

 Sodium (mg)  1                      0.703192              0.067355               0.740230   0.987671    

 Total Carbs. (g)  1                           0.550956               0.996105   0.705314    

 Dietary Fiber (g)  1                            0.497354   0.122003    

 Sugar (g)  1                0.738035    

 Protein (g)  1                 


As can be seen, there are some rather large correlations between some of the dependent variables.  This may be problematic if too many highly correlated variables remain in the final model.

I also visually examined graphs of each dependent variable against calories [Normalized Data Graph]. Certain variables such as Carbohydrates, Sugar and Sodium exhibit much stronger patterns. No variable appeared to have a nonlinear pattern, so no data transformations were employed.
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HYPOTHESIS
The null hypothesis is that all least squares coefficients are zero:

β1 = β2= β3 = β4 = β5 = β6 = β7 = β8 = 0

MODEL ANALYSIS

For the model analysis, I utilized Microsoft Excel Data Analysis Tool “Regression”. I began with a model containing all potential dependent variables and eliminated variables to select a model. For each iteration, I eliminated the variable with the highest p-value and low t-Stat value until only significant variables remain.

8 Dependent Variables [Model of 8 Variables] – Full Model
The following regression statistics and ANOVA were obtained for the 8-variable regression full model using Excel’s regression analysis tool (this is used for all analysis):

[image: image4.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9987         

R Square 0.9974         

Adjusted R Square 0.9972         

Standard Error 10.6811       

Observations 124               

ANOVA

df SS MS F

Regression 8 5,056,375         632,047       5,540         

Residual 115 13,120               114              

Total 123 5,069,495        

Coefficients Standard Error t Stat P-value

Intercept 0.2447          3.2483               0.0753         0.9401       

Total Fat (g) - Variable X

1

11.1581        1.8129               6.1550         0.0000       

Saturated Fat (g) - Variable X

2

(5.9984)         2.5751               (2.3294)        0.0216       

Cholesterol (mg) - Variable X

3

0.2723          0.3999               0.6809         0.4973       

Sodium (mg) - Variable X

4

0.3563          0.0594               5.9965         0.0000       

Total Carbs. (g) - Variable X

5

4.6927          0.5667               8.2811         0.0000       

Dietary Fiber (g) - Variable X

6

7.8378          1.4307               5.4782         0.0000       

Sugar (g) - Variable X

7

(1.0854)         0.5621               (1.9308)        0.0560       

Protein (g) - Variable X

8

(0.6783)         0.9995               (0.6787)        0.4987       


The equation for this model is:

Y = 0.2447 + 11.1581 X1 – 5.9984 X2 + 0.2723 X3 + 0.3563 X4 + 4.6927 X5 + 7.8378 X6 – 1.0854 X7 – 0.6783 X8
The R2 of the full model is 99.74%.  This implies that 99.74% of variation of Y about Ȳ is explained by the 8 explanatory variables. The variable Protein has the highest P-value of 0.4987. Its t-Stat value of -0.6787 is also among the lowest. This indicates that Protein is not a good explanatory variable for the regression model.  Therefore, the Protein will be removed from the model and the remaining 7 explanatory variables will be used to find the best fit.

7 Dependent Variables [Model of 7 Variables]
The following regression statistics and ANOVA were obtained for the 7-variable regression model using Excel’s regression analysis tool (this is used for all analysis):
[image: image5.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9987         

R Square 0.9974         

Adjusted R Square 0.9972         

Standard Error 10.6562       

Observations 124               

ANOVA

df SS MS F

Regression 7 5,056,323         722,332        6,361         

Residual 116 13,172               114               

Total 123 5,069,495        

Coefficients Standard Error t Stat P-value

Intercept 0.3383          3.2379               0.1045          0.9170       

Total Fat (g) - Variable X

1

11.2172        1.8065               6.2092          0.0000       

Saturated Fat (g) - Variable X

2

(5.7921)         2.5511               (2.2704)         0.0250       

Cholesterol (mg) - Variable X

3

0.2205          0.3917               0.5630          0.5745       

Sodium (mg) - Variable X

4

0.3180          0.0187               17.0232        0.0000       

Total Carbs. (g) - Variable X

5

4.6275          0.5572               8.3052          0.0000       

Dietary Fiber (g) - Variable X

6

7.5772          1.3750               5.5106          0.0000       

Sugar (g) - Variable X

7

(1.0126)         0.5505               (1.8393)         0.0684       


The equation for this model is:

Y = 0.3383 + 11.2172 X1 – 5.7921 X2 + 0.2205 X3 + 0.3180 X4 + 4.6275 X5 + 7.5772 X6 – 1.0126 X7
The R2 of the regression model is 99.74%.  This implies that 99.74% of variation of Y about Ȳ is explained by the 7 explanatory variables. The variable Cholesterol has the highest P-value of 0.5745. Its t-Stat value of 0.5630 is also among the lowest. This indicates that Cholesterol is not a good explanatory variable for the regression model.  Therefore, the Cholesterol will be removed from the model and the remaining 6 explanatory variables will be used to find the best fit.

6 Dependent Variables [Model of 6 Variables]
The following regression statistics and ANOVA were obtained for the 6-variable regression model using Excel’s regression analysis tool (this is used for all analysis):
[image: image6.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9987         

R Square 0.9974         

Adjusted R Square 0.9973         

Standard Error 10.6251       

Observations 124               

ANOVA

df SS MS F

Regression 6 5,056,287         842,714        7,465         

Residual 117 13,208               113               

Total 123 5,069,495        

Coefficients Standard Error t Stat P-value

Intercept 0.6929          3.1667               0.2188          0.8272       

Total Fat (g) - Variable X

1

11.7010        1.5844               7.3850          0.0000       

Saturated Fat (g) - Variable X

2

(5.3579)         2.4247               (2.2097)         0.0291       

Sodium (mg) - Variable X

4

0.3247          0.0144               22.5437        0.0000       

Total Carbs. (g) - Variable X

5

4.5118          0.5164               8.7375          0.0000       

Dietary Fiber (g) - Variable X

6

7.6787          1.3592               5.6496          0.0000       

Sugar (g) - Variable X

7

(0.9036)         0.5139               (1.7585)         0.0813       


The equation for this model is:

Y = 0.6929 + 11.7010 X1 – 5.3579 X2 + 0.3247 X4 + 4.5118 X5 + 7.6787 X6 – 0.9036 X7
The R2 of the regression model is 99.74%.  This implies that 99.74% of variation of Y about Ȳ is explained by the 6 explanatory variables. The variable Sugar has the highest P-value of 0.0813. Its t-Stat value of -1.7585 is also among the lowest. This indicates that Sugar is not a good explanatory variable for the regression model.  Therefore, the Sugar will be removed from the model and the remaining 5 explanatory variables will be used to find the best fit.

5 Dependent Variables [Model of 5 Variables]
The following regression statistics and ANOVA were obtained for the 5-variable regression model using Excel’s regression analysis tool (this is used for all analysis):
[image: image7.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9987         

R Square 0.9973         

Adjusted R Square 0.9972         

Standard Error 10.7189       

Observations 124               

ANOVA

df SS MS F

Regression 5 5,055,938         1,011,188     8,801         

Residual 118 13,557               115               

Total 123 5,069,495        

Coefficients Standard Error t Stat P-value

Intercept 5.2993          1.7951               2.9521          0.0038       

Total Fat (g) - Variable X

1

12.2895        1.5624               7.8660          0.0000       

Saturated Fat (g) - Variable X

2

(6.1308)         2.4056               (2.5486)         0.0121       

Sodium (mg) - Variable X

4

0.3145          0.0133               23.6282        0.0000       

Total Carbs. (g) - Variable X

5

3.6093          0.0572               63.0663        0.0000       

Dietary Fiber (g) - Variable X

6

9.0675          1.1159               8.1254          0.0000       


The equation for this model is:

Y = 5.2993 + 12.2895 X1 – 6.1308 X2 + 0.3145 X4 + 3.6093 X5 + 9.0675 X6
The R2 of the regression model is 99.73%.  This implies that 99.73% of variation of Y about Ȳ is explained by the 5 explanatory variables. The variable Saturated Fat has the highest P-value of 0.0121. Its t-Stat value of -2.5486 is also the lowest. This indicates that Saturated Fat is not a good explanatory variable for the regression model.  Therefore, the Saturated Fat will be removed from the model and the remaining 4 explanatory variables will be used to find the best fit.

4 Dependent Variables [Model of 4 Variables]
The following regression statistics and ANOVA were obtained for the 4-variable regression model using Excel’s regression analysis tool (this is used for all analysis):
[image: image8.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9986         

R Square 0.9972         

Adjusted R Square 0.9971         

Standard Error 10.9636       

Observations 124               

ANOVA

df SS MS F

Regression 4 5,055,191         1,263,798     10,514       

Residual 119 14,304               120               

Total 123 5,069,495        

Coefficients Standard Error t Stat P-value

Intercept 4.8236          1.8261               2.6415          0.0094       

Total Fat (g) - Variable X

1

8.3226          0.1383               60.1939        0.0000       

Sodium (mg) - Variable X

4

0.3061          0.0132               23.2055        0.0000       

Total Carbs. (g) - Variable X

5

3.6438          0.0569               64.0659        0.0000       

Dietary Fiber (g) - Variable X

6

8.7730          1.1353               7.7276          0.0000       


The equation for this model is:

Y = 4.8236 + 8.3226 X1 + 0.3061 X4 + 3.6438 X5 + 8.7730 X6
After eliminating the Saturated Fat variable, R2 remains high at 99.72%.  This implies that 99.72% of variation of Y about Ȳ is explained by the 4 explanatory variables.  

At this point, all remaining variable would be considered significant with p-values < 0.1%.  

The F-statistics for the 4-variable model (10,514) is higher than that of the 5-variable model (8,801), so the 4-variable model is a better regression model.  The P-values for all the least squares coefficients are now all very close to zero.  Therefore, the null hypothesis can be rejected.

MODEL SELECTION
Based on the above results, Model with 4 dependent variables appears to be the best model.  A summary of the results is below [Summary].

[image: image9.emf]Model

R

2

F-statistic Standard Error

Model of 8 Variables

99.74% 5,540                            10.6811                       

Model of 7 Variables

99.74% 6,361                            10.6562                       

Model of 6 Variables

99.74% 7,465                            10.6251                       

Model of 5 Variables

99.73% 8,801                            10.7189                       

Model of 4 Variables

99.72% 10,514                          10.9636                       


I examine the residuals of the selected model to show that they appear normally distributed [Residual - Normal].  This is further indication of a good model selection.
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MODEL VALIDATION
Using the 8 data points set aside before beginning the analysis, I attempted to validate the accuracy of the model predictions [Validation]. In order to get the full caloric content, the serving size is needed to de-normalize the data.
[image: image11.emf]Coffee

Serving Size

(fl oz)

 Normalized Calories 

 Fitted Normalized 

Calories 

 Difference Published Calories

 Fitted De-normalized 

Calories 

 Difference 

Blueberry Coffee Small  10 48.000                            33.042                         14.958          15 10.326                             4.674           

Caramel Almond Hot Coffee Large  20 352.000                          351.137                       0.863            220 219.461                           0.539           

Caramel Almond Hot Coffee Medium 14 388.571                          373.792                       14.779          170 163.534                           6.466           

Caramel Almond Hot Coffee Small  10 352.000                          356.967                       (4.967)          110 111.552                           (1.552)         

Caramel Almond Hot Coffee Xlarge 24 373.333                          366.782                       6.552            280 275.086                           4.914           

Caramel Almond Hot Coffee with Ceram Large 20 544.000                          532.388                       11.612          340 332.742                           7.258           

Caramel Almond Hot Coffee with Ceram Medium 14 571.429                          572.153                       (0.724)          250 250.317                           (0.317)         

Caramel Almond Hot Coffee with Ceram Small 10 544.000                          538.218                       5.782            170 168.193                           1.807           

Caramel Almond Hot Coffee with Ceram XLarge 24 560.000                          553.155                       6.845            420 414.866                           5.134           

Caramel Almond Hot Latte with skim Milk Large 20 560.000                          554.973                       5.027            350 346.858                           3.142           

Caramel Almond Hot Latte with skim Milk Medium 16 520.000                          525.763                       (5.763)          260 262.882                           (2.882)         

Caramel Almond Hot Latte with skim Milk Small 10 576.000                          559.871                       16.129          180 174.960                           5.040           

Caramel Almond Hot Latte with Whole Milk Large 20 704.000                          704.039                       (0.039)          440 440.024                           (0.024)         

Caramel Almond Hot Latte with Whole Milk Medium 16 660.000                          654.872                       5.128            330 327.436                           2.564           

Caramel Almond Hot Latte with Whole Milk Small 10 704.000                          698.209                       5.791            220 218.190                           1.810           

Caramel Almond Iced Coffee Large 32 230.000                          229.677                       0.323            230 229.677                           0.323           

Caramel Almond Iced Coffee Medium 24 226.667                          233.306                       (6.639)          170 174.979                           (4.979)         

Caramel Almond Iced Coffee Small 16 240.000                          240.563                       (0.563)          120 120.281                           (0.281)         

Caramel Almond Iced Coffee with Cream Large 32 350.000                          342.958                       7.042            350 342.958                           7.042           

Caramel Almond Iced Coffee with Cream Medium 24 346.667                          344.158                       2.509            260 258.118                           1.882           

Caramel Almond Iced Coffee with Cream Small 16 340.000                          356.906                       (16.906)        170 178.453                           (8.453)         

Caramel Almond Iced Latte with Skim Milk Large 32 350.000                          354.790                       (4.790)          350 354.790                           (4.790)         

Caramel Almond Iced Latte with Skim Milk Medium 24 346.667                          356.199                       (9.532)          260 267.149                           (7.149)         

Caramel Almond Iced Latte with Skim Milk Small 16 360.000                          351.728                       8.272            180 175.864                           4.136           

Caramel Almond Iced Latte with Whole Milk Large 32 440.000                          447.956                       (7.956)          440 447.956                           (7.956)         

Caramel Almond Iced Latte with Whole Milk Medium 24 440.000                          442.271                       (2.271)          330 331.703                           (1.703)         

Caramel Almond Iced Latte with Whole Milk Small 16 440.000                          444.312                       (4.312)          220 222.156                           (2.156)         

Caramel Coffee Small 10 32.000                            33.042                         (1.042)          10 10.326                             (0.326)         

Caramel Mocha Coffee Large 20 368.000                          347.445                       20.555          230 217.153                           12.847         

Caramel Mocha Coffee Medium 14 388.571                          370.685                       17.886          170 162.175                           7.825           

Caramel Mocha Coffee Small 10 352.000                          355.652                       (3.652)          110 111.141                           (1.141)         

Caramel Mocha Coffee XLarge 24 373.333                          369.280                       4.054            280 276.960                           3.040           

Caramel Mocha Coffee with Cream Large 20 544.000                          531.145                       12.855          340 331.965                           8.035           

Caramel Mocha Coffee with Cream Medium 14 594.286                          572.545                       21.741          260 250.488                           9.512           

Caramel Mocha Coffee with Cream Small 10 544.000                          536.902                       7.098            170 167.782                           2.218           

Caramel Mocha Coffee with Cream Xlarge 24 573.333                          557.694                       15.640          430 418.270                           11.730         

Caramel Mocha Iced Coffee Large 32 230.000                          224.137                       5.863            230 224.137                           5.863           

Caramel Mocha Iced Coffee Medium 24 240.000                          230.000                       10.000          180 172.500                           7.500           

Caramel Mocha Iced Coffee Small  16 240.000                          234.440                       5.560            120 117.220                           2.780           

Caramel Mocha Iced Coffee with Cream Large 32 350.000                          338.949                       11.051          350 338.949                           11.051         

Caramel Mocha Iced Coffee with Cream Medium 24 346.667                          340.853                       5.814            260 255.639                           4.361           

Caramel Mocha Iced Coffee with Cream Small 16 360.000                          347.722                       12.278          180 173.861                           6.139           

Caramel Turtle Hot Coffee Large  20 352.000                          356.310                       (4.310)          220 222.694                           (2.694)         

Caramel Turtle Hot Coffee Medium 14 388.571                          384.680                       3.892            170 168.297                           1.703           

Caramel Turtle Hot Coffee Small 10 352.000                          370.347                       (18.347)        110 115.733                           (5.733)         

Caramel Turtle Hot Coffee XLarge 24 373.333                          372.559                       0.775            280 279.419                           0.581           

Caramel Turtle Hot Coffee with Cream Large 20 544.000                          540.009                       3.991            340 337.506                           2.494           

Caramel Turtle Hot Coffee with Cream Medium 14 571.429                          578.211                       (6.782)          250 252.967                           (2.967)         

Caramel Turtle Hot Coffee with Cream Small 10 544.000                          551.597                       (7.597)          170 172.374                           (2.374)         

Caramel Turtle Hot Coffee with Cream XLarge 24 573.333                          555.424                       17.909          430 416.568                           13.432         

Caramel Turtle Hot Latte with Skim Milk Large 20 576.000                          566.804                       9.196            360 354.252                           5.748           

Caramel Turtle Hot Latte with Skim Milk Medium 16 540.000                          531.064                       8.936            270 265.532                           4.468           

Caramel Turtle Hot Latte with Skim Milk Small 10 576.000                          568.352                       7.648            180 177.610                           2.390           

Caramel Turtle Hot Latte with Whole Milk Large 20 704.000                          703.381                       0.619            440 439.613                           0.387           

Caramel Turtle Hot Latte with Whole Milk Medium 16 660.000                          667.460                       (7.460)          330 333.730                           (3.730)         

Caramel Turtle Hot Latte with Whole Milk Small 10 704.000                          723.248                       (19.248)        220 226.015                           (6.015)         

Caramel Turtle Iced Coffee Large 32 230.000                          229.677                       0.323            230 229.677                           0.323           

Caramel Turtle Iced Coffee Medium 24 226.667                          233.306                       (6.639)          170 174.979                           (4.979)         

Caramel Turtle Iced Coffee Small 16 240.000                          240.563                       (0.563)          120 120.281                           (0.281)         

Caramel Turtle Iced Coffee Small 32 350.000                          342.958                       7.042            350 342.958                           7.042           

Caramel Turtle Iced Coffee with Cream Medium 24 346.667                          344.158                       2.509            260 258.118                           1.882           

Caramel Turtle Iced Coffee with Cream Small 16 340.000                          356.906                       (16.906)        170 178.453                           (8.453)         
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Serving Size

(fl oz)

 Normalized Calories 

 Fitted Normalized 

Calories 

 Difference Published Calories

 Fitted De-normalized 

Calories 

 Difference 

Caramel Turtle Iced Coffee with Skim Milk Large 32 360.000                          362.184                       (2.184)          360 362.184                           (2.184)         

Caramel Turtle Iced Coffee with Skim Milk Medium 24 360.000                          359.732                       0.268            270 269.799                           0.201           

Caramel Turtle Iced Coffee with Skim Milk Small 16 360.000                          363.152                       (3.152)          180 181.576                           (1.576)         

Caramel Turtle Iced Coffee with Whole Milk Large 32 440.000                          447.545                       (7.545)          440 447.545                           (7.545)         

Caramel Turtle Iced Coffee with Whole Milk Medium 24 440.000                          450.663                       (10.663)        330 337.997                           (7.997)         

Caramel Turtle Iced Coffee with Whole Milk Small 16 440.000                          459.961                       (19.961)        220 229.981                           (9.981)         

Cinnamon Coffee Small 10 48.000                            33.042                         14.958          15 10.326                             4.674           

Coconut Coffee Small 10 32.000                            21.382                         10.618          10 6.682                               3.318           

Coffee Extra Large 24 20.000                            20.663                         (0.663)          15 15.497                             (0.497)         

Coffee Large 20 16.000                            23.831                         (7.831)          10 14.894                             (4.894)         

Coffee Medium 14 22.857                            20.150                         2.708            10 8.815                               1.185           

Coffee Small 10 16.000                            21.382                         (5.382)          5 6.682                               (1.682)         

Coffee with Cream Small 10 192.000                          207.530                       (15.530)        60 64.853                             (4.853)         

Coffee with Cream and Sugar Small 10 384.000                          405.752                       (21.752)        120 126.797                           (6.797)         

Coffee with Milk Small 10 80.000                            74.369                         5.631            25 23.240                             1.760           

Coffee with Milk and Sugar Small 10 256.000                          284.250                       (28.250)        80 88.828                             (8.828)         

Coffee with Skim Milk Small 10 48.000                            64.295                         (16.295)        15 20.092                             (5.092)         

Coffee with Skim Milk and Splenda Large 20 72.000                            73.506                         (1.506)          45 45.941                             (0.941)         

Coffee with Skim Milk and Splenda Medium 14 68.571                            79.286                         (10.715)        30 34.688                             (4.688)         

Coffee with Skim Milk and Splenda Small 10 80.000                            87.615                         (7.615)          25 27.380                             (2.380)         

Coffee with Skim Milk and Sugar Small 10 224.000                          262.516                       (38.516)        70 82.036                             (12.036)       

Coffee with Splenda Large 20 40.000                            41.321                         (1.321)          25 25.826                             (0.826)         

Coffee with Splenda Medium 14 34.286                            36.807                         (2.521)          15 16.103                             (1.103)         

Coffee with Splenda Small 10 48.000                            44.702                         3.298            15 13.969                             1.031           

Coffee with Sugar Small 10 192.000                          219.603                       (27.603)        60 68.626                             (8.626)         

French Vanilla Coffee Small 10 32.000                            21.382                         10.618          10 6.682                               3.318           

Hazelnut Coffee Large 20 40.000                            23.831                         16.169          25 14.894                             10.106         

Hazelnut Coffee Medium 14 34.286                            20.150                         14.136          15 8.815                               6.185           

Hazelnut Coffee Small 10 32.000                            21.382                         10.618          10 6.682                               3.318           

Hazelnut Coffee XLarge 24 40.000                            20.663                         19.337          30 15.497                             14.503         

Iced Coffee Large 32 20.000                            20.347                         (0.347)          20 20.347                             (0.347)         

Iced Coffee Medium 24 20.000                            18.622                         1.378            15 13.967                             1.033           

Iced Coffee Small 16 20.000                            22.460                         (2.460)          10 11.230                             (1.230)         

Iced Coffee with Cream Small 16 140.000                          138.803                       1.197            70 69.401                             0.599           

Iced Coffee with Cream and Sugar Small 16 240.000                          262.691                       (22.691)        120 131.346                           (11.346)       

Iced Coffee with Milk Small 16 60.000                            55.577                         4.423            30 27.788                             2.212           

Iced Coffee with Milk and Sugar Small 16 180.000                          186.753                       (6.753)          90 93.376                             (3.376)         

Iced Coffee with Skim Milk Small  16 40.000                            41.993                         (1.993)          20 20.996                             (0.996)         

Iced Coffee with Skim Milk and Splenda Large 32 60.000                            55.037                         4.963            60 55.037                             4.963           

Iced Coffee with Skim Milk and Splenda Medium 24 53.333                            57.977                         (4.643)          40 43.483                             (3.483)         

Iced Coffee with Skim Milk and Splenda Small 16 60.000                            56.568                         3.432            30 28.284                             1.716           

Iced Coffee with Skim Milk and Sugar Small 16 160.000                          173.169                       (13.169)        80 86.585                             (6.585)         

Iced Coffee with Sugar Small 16 140.000                          146.349                       (6.349)          70 73.174                             (3.174)         

Iced Dunkin' Dark® Roast Coffee with Cream and Sugar Large 32 250.000                          262.691                       (12.691)        250 262.691                           (12.691)       

Iced Dunkin' Dark® Roast Coffee with Cream and Sugar Medium 24 253.333                          262.691                       (9.358)          190 197.018                           (7.018)         

Iced Dunkin' Dark® Roast Coffee with Cream and Sugar Small 16 260.000                          262.691                       (2.691)          130 131.346                           (1.346)         

Iced Dunkin' Dark® Roast Coffee with Skim Milk and Splenda Large 32 60.000                            56.568                         3.432            60 56.568                             3.432           

Iced Dunkin' Dark® Roast Coffee with Skim Milk and Splenda Medium 24 53.333                            57.977                         (4.643)          40 43.483                             (3.483)         

Iced Dunkin' Dark® Roast Coffee with Skim Milk and Splenda Small 16 60.000                            56.568                         3.432            30 28.284                             1.716           

Mocha Coffee Extra Large 24 373.333                          387.215                       (13.882)        280 290.412                           (10.412)       

Mocha Coffee Large 20 368.000                          368.968                       (0.968)          230 230.605                           (0.605)         

Mocha Coffee Medium 14 388.571                          400.249                       (11.678)        170 175.109                           (5.109)         

Mocha Coffee Small 10 352.000                          355.652                       (3.652)          110 111.141                           (1.141)         

Mocha Swirl Coffee with Cream Extra Large 24 573.333                          578.447                       (5.114)          430 433.835                           (3.835)         

Mocha Swirl Coffee with Cream Large 20 544.000                          536.902                       7.098            340 335.564                           4.436           

Mocha Swirl Coffee with Cream Medium 14 594.286                          589.098                       5.187            260 257.731                           2.269           

Mocha Swirl Coffee with Cream Small 10 544.000                          536.902                       7.098            170 167.782                           2.218           

Mocha Swirl Iced Coffee with Cream Large 32 350.000                          347.722                       2.278            350 347.722                           2.278           

Mocha Swirl Iced Coffee with Cream Medium 24 346.667                          352.550                       (5.883)          260 264.412                           (4.412)         

Mocha Swirl Iced Coffee with Cream Small 16 360.000                          347.722                       12.278          180 173.861                           6.139           

Raspberry Coffee Small  10 48.000                            33.042                         14.958          15 10.326                             4.674           

Toasted Almond Coffee Small  10 32.000                            21.382                         10.618          10 6.682                               3.318           


CONCLUSION

Our regression analysis model began with 8 explanatory variables as listed below:

1. Total Fat, in grams

2. Saturated Fat, in grams

3. Cholesterol, milligrams

4. Sodium, in milligrams

5. Carbohydrates, in grams

6. Dietary Fibers, in grams

7. Sugars, in grams

8. Protein, in grams

For the succeeding run, I removed one explanatory variable, the one with highest P-value and low t-stat. Based on the results of the regression analysis, the equation with 4 explanatory variables gives the best fit. 

Y = 4.8236 + 8.3226 X1 + 0.3061 X4 + 3.6438 X5 + 8.7730 X6
Where:

X1 = Total Fat (grams)

X4 = Sodium (milligrams)

X5 = Carbohydrates (grams)

X6 = Dietary Fibers (grams)

The 4 variable model using total fat, sodium, carbohydrates and dietary fibers is a good predictor of the number of calories in a typical Dunkin Donut coffee menu item.  

The selected model has a very high R2 of 99.72%.  The F-statistics for this model is 10,514, the highest among all regression models.  The P-values of the four variables are all very close to zero.

It can also be concluded that Dietary Fibers contributes most to the calories, Total Fat the second, Carbohydrates the third and Sodium the least.
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