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Subway Sandwich Calories
Introduction

As an office worker, I’m no stranger to grabbing a quick lunch that can be brought back to my desk.  One of the lunches that I frequently chose is a 6” Subway sandwich.  These sandwiches come in a number of different varieties and are generally regarded as healthy.   I couldn’t help but wonder what actually drives the caloric content of these “healthy” sandwiches.  Through the use of regression analysis, I hope to determine the key drivers of Subway sandwich calories.
Data

Data used in the project was obtained from the following website:
· http://www.nutritionsheet.com/facts/restaurants/fast-food/subway
I chose to evaluate 6” sandwiches that were not on flatbread to be consistent with what I would normally order.

Variable Definitions
Y = α + β1X1+ β2X2+ β3X3+ β4X4+ β5X5 + β6X6

Y = Calories
α = Intercept

βi = Least Squares Coefficients

X1 = Total Fat (g)
X2 = Saturated Fat (g)
X3 = Carbs (g)
X4 = Dietary Fiber (g)
X5 = Sugars (g)
X6 = Protein (g)

Hypothesis

The null hypothesis is that the least squares coefficients are zero (i.e. β1 = β2= β3 = β4 = β5 = β6 = 0)

Data Analysis

I will utilize the Excel data analysis regression tool to develop and analyze models.  I will start with the six aforementioned variables and will eliminate variables to find a best fit model (if applicable).
6 Variables

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

Excel output is as follows:
	Regression Statistics
	
	
	

	Multiple R
	0.998518017
	
	
	

	R Square
	0.997038231
	
	
	

	Adjusted R Square
	0.996192011
	
	
	

	Standard Error
	6.150409177
	
	
	

	Observations
	28
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	6
	267416.3361
	44569.38935
	1178.226169

	Residual
	21
	794.378194
	37.82753305
	

	Total
	27
	268210.7143
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-42.40677821
	19.31880477
	-2.195103616
	0.039536209

	Total Fat (g)
	9.312242954
	0.332634764
	27.99539907
	4.11912E-18

	Saturated Fat (g)
	-0.687676372
	0.936023789
	-0.734678307
	0.470660525

	Carbs (g)
	5.156937335
	0.71515226
	7.210964188
	4.17367E-07

	Dietary Fiber (g)
	-1.571038519
	2.35345633
	-0.667545218
	0.511693802

	Sugars (g)
	-1.044292157
	0.846047224
	-1.234318993
	0.230718907

	Protein (g)
	3.663392404
	0.218743681
	16.74742048
	1.26207E-13


Y = -42.41 + 9.31X1+ -0.69X2+ 5.16X3+ -1.57X4+ -1.04X5 + 3.66X6

The R2 of the initial full model is 99.704%.  In other words, 99.704% of the variation of Y about the average of Y’s can be explained by the six regression variables.  This shows that the initial model is appropriate for determining the calories based on nutritional values.  Based on the output, dietary fiber has the highest p-value.  The high p-value indicates that it may not be a good explanatory variable.  For the next model, I’ll remove dietary fiber.
5 Variables

Y = α + β1X1+ β2X2+ β3X3+ β5X5 + β6X6

Excel output is as follows:

	Regression Statistics
	
	
	

	Multiple R
	0.998486546
	
	
	

	R Square
	0.996975383
	
	
	

	Adjusted R Square
	0.99628797
	
	
	

	Standard Error
	6.072421905
	
	
	

	Observations
	28
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	5
	267399.4795
	53479.8959
	1450.329487

	Residual
	22
	811.2347714
	36.87430779
	

	Total
	27
	268210.7143
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-34.76952304
	15.36937849
	-2.262259535
	0.03390025

	Total Fat (g)
	9.336335509
	0.326478081
	28.59712811
	6.78912E-19

	Saturated Fat (g)
	-0.790399585
	0.911580762
	-0.867064793
	0.39526547

	Carbs (g)
	4.763373629
	0.399653192
	11.91876788
	4.52903E-11

	Sugars (g)
	-0.716047148
	0.679752298
	-1.053394229
	0.303592975

	Protein (g)
	3.711191749
	0.204071115
	18.18577679
	9.62651E-15


Y = -34.77 + 9.34X1+ -0.79X2+ 4.76X3+ -0.72X5 + 3.71X6

The R2 of this model (99.698%) is still very close to the R2 of our original run (99.704%) and is still a good fit.  The standard error decreased slightly from 6.15 to 6.07.  The F-value increased from 1178 to 1450.  This indicates that the five variable model is a better fit than the six variable model.  Saturated fat has the highest p-value and will be the next variable that we eliminate in order to refine our model.
4 Variables

Y = α + β1X1+ β3X3+ β5X5 + β6X6

Excel output is as follows:

	Regression Statistics
	
	
	

	Multiple R
	0.998434787
	
	
	

	R Square
	0.996872023
	
	
	

	Adjusted R Square
	0.996328027
	
	
	

	Standard Error
	6.039568535
	
	
	

	Observations
	28
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	4
	267371.7574
	66842.93934
	1832.498853

	Residual
	23
	838.9569259
	36.47638808
	

	Total
	27
	268210.7143
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-34.09832785
	15.26682502
	-2.233491759
	0.03553213

	Total Fat (g)
	9.083127825
	0.145180319
	62.5644569
	3.40879E-27

	Carbs (g)
	4.791706527
	0.39616009
	12.09537923
	1.88686E-11

	Sugars (g)
	-0.790834118
	0.670609906
	-1.179275926
	0.25034368

	Protein (g)
	3.639376454
	0.185498091
	19.61948194
	7.34741E-16


Y = -34.10 + 9.08X1+ 4.79X3+ -0.79X5 + 3.64X6

The R2 of this model (99.687%) is still very close to the R2 of our last run (99.698%) and is still a good fit.  The standard error decreased slightly from 6.07 to 6.04.  The F-value increased from 1450 to 1832.  This indicates that the four variable model is a better fit than the five variable model.  Sugar has the highest p-value, lowest t value and will be the next variable that we eliminate in order to refine our model.
3 Variables

Y = α + β1X1+ β3X3+ β6X6

Excel output is as follows:

	Regression Statistics
	
	
	

	Multiple R
	0.998340068
	
	
	

	R Square
	0.99668289
	
	
	

	Adjusted R Square
	0.996268252
	
	
	

	Standard Error
	6.088528614
	
	
	

	Observations
	28
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	3
	267321.0299
	89107.00998
	2403.738216

	Residual
	24
	889.6843365
	37.07018069
	

	Total
	27
	268210.7143
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-22.0404944
	11.42900673
	-1.928469807
	0.065706992

	Total Fat (g)
	9.12329453
	0.142272406
	64.12553772
	2.35472E-28

	Carbs (g)
	4.408194375
	0.228066964
	19.32850907
	3.88202E-16

	Protein (g)
	3.671367306
	0.184991367
	19.84615483
	2.13396E-16


Y = -22.04 + 9.12X1+ 4.41X3+ 3.67X6

The R2 of this model (99.668%) is still very close to the R2 of our last run (99.687%) and is still a good fit.  The standard error increased slightly from 6.04 to 6.09.  The F-value increased from 1832 to 2404.  This indicates that the three variable model is a better fit than the four variable model.  Carbs have the highest p-value, lowest t value and will be the next variable that we eliminate in order to refine our model.
2 Variables

Y = α + β1X1+ β6X6

Excel output is as follows:

	Regression Statistics
	
	
	

	Multiple R
	0.972135669
	
	
	

	R Square
	0.945047758
	
	
	

	Adjusted R Square
	0.940651579
	
	
	

	Standard Error
	24.28067541
	
	
	

	Observations
	28
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	2
	253471.9343
	126735.9672
	214.9702477

	Residual
	25
	14738.77996
	589.5511984
	

	Total
	27
	268210.7143
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	183.8001462
	16.54321031
	11.11030705
	3.676E-11

	Total Fat (g)
	9.057508763
	0.567211174
	15.96849494
	1.26557E-14

	Protein (g)
	4.369191794
	0.723548176
	6.038563762
	2.61835E-06


Y = 183.80 + 9.06X1+ 4.37X6

The R2 of this model (94.505%) is less than the R2 of our last run (99.668%).  The standard error increased significantly 6.09 to 24.28.  The F-value decreased significantly from 2404 to 215.  This indicates that the two variable model is not the best fit model.
Conclusion

My analysis began with total fat, saturated fat, carbs, dietary fiber, sugars and protein.  By eliminating variables one at a time that weren’t a good fit, I was able to determine that the best fit model includes total fat, carbs and protein:
Y = -22.04 + 9.12X1+ 4.41X3+ 3.67X6
Each of these explanatory variables has a p-value very close to zero and relatively high t-values.  The three variable model also exhibits a high F-value.  The highest contributor to calories appears to be total fat (sorry Jared).
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