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Extreme Pita – Caloric Content of Pita’s

Introduction

This is a regression analysis done on the Extreme Pita’s Caloric content regressed on numerous explanatory variables including: Total Fat, Trans-Fat, Saturated Fat, Fibre, Sugar, Protein, and Carbohydrates. We will select the model that best describes the relationship of these nutritional variables on the caloric content of an Extreme Pita pita. Analysis is based on a 95% confidence interval using Ordinary Least Squares Regression.


Data
The data was obtained from http://www.extremepita.com/food/USA-nutritional-poster.pdf, and input into Excel. All measurement is in grams (g).
	 
	Calories
	Total Fat
	Tran-Fat
	Satur. Fat
	Fibre
	Sugar
	Protein
	Carbs

	Grilled Chicken
	359
	5
	0
	2
	7
	7
	28
	53

	Club
	385
	8
	0
	3
	7
	7
	27
	52

	Rustic Italian
	519
	19
	0
	9
	7
	7
	32
	55

	Smoked Turkey
	305
	2
	0
	0
	7
	6
	22
	52

	Falafel
	444
	12
	0
	1
	12
	9
	16
	74

	Veggie
	244
	1
	0
	0
	7
	6
	9
	51

	Gyro
	484
	19
	0
	8
	9
	6
	23
	57

	Tuna
	316
	2
	0
	0
	7
	6
	28
	51

	Chipotle Steak
	558
	24
	0
	4
	7
	11
	28
	59

	Philly Steak
	482
	15
	0
	7
	7
	7
	34
	54

	Buffalo Chicken
	536
	19
	0
	8
	8
	10
	36
	57

	Thai Beef
	472
	9
	0
	3
	9
	20
	27
	71

	Thai Chicken
	417
	3
	0
	1
	10
	20
	29
	70

	Chicken Caesar
	480
	12
	0
	4
	6
	6
	32
	61

	Chicken Souvlaki
	574
	25
	0
	9
	8
	7
	34
	56

	Fiesta Mexicana
	570
	17
	0
	8
	8
	13
	37
	68

	Bourbon Chipotle
	557
	17
	0
	8
	8
	18
	38
	65

	Chicken Shawarma
	546
	23
	0
	5
	8
	5
	29
	56

	Hercules
	875
	53
	1
	21
	10
	7
	38
	65

	Chick-Chick-Boom!
	614
	23
	0
	4
	9
	8
	45
	61

	Uncle Philly
	791
	36
	0
	15
	8
	10
	58
	60

	Pepperoni Extreme
	476
	18
	0
	9
	5
	7
	25
	53

	Extreme Classic
	513
	21
	0
	10
	6
	8
	28
	53

	Hawaiian Luau
	494
	18
	0
	9
	5
	11
	28
	55


The regression equation is:
	Y = a + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7

	
	
	
	
	
	

	Y
	Calories
	
	
	
	

	a
	Intercept
	
	
	
	

	X1
	Total Fat
	
	
	
	

	X2
	Trans-Fat
	
	
	
	

	X3
	Saturated Fat
	
	
	
	

	X4
	Fibre
	
	
	
	

	X5
	Sugar
	
	
	
	

	X6
	Protein
	
	
	
	

	X7
	Carbohydrates
	
	
	
	


Regressing all explanatory variables on the response variable (Calories) we get the following results using Data Analysis Toolpak with Microsoft Excel:

	SUMMARY OUTPUT
	
	
	
	

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.999605991
	
	
	
	

	R Square
	0.999212137
	
	
	
	

	Adjusted R Square
	0.998867446
	
	
	
	

	Standard Error
	4.666070163
	
	
	
	

	Observations
	24
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	7
	441803.603
	63114.80042
	2898.87
	1.31606E-23

	Residual
	16
	348.3553723
	21.77221077
	
	

	Total
	23
	442151.9583
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	5.4452
	12.424
	0.4383
	0.667

	Total Fat
	8.9967
	0.2574
	34.951
	2E-16

	Tran-Fat
	-9.777
	7.4707
	-1.309
	0.2091

	Saturated Fat
	0.7087
	0.5545
	1.278
	0.2195

	Fibre
	-3.109
	1.0825
	-2.872
	0.0111

	Sugar
	0.4035
	0.3922
	1.0289
	0.3188

	Protein
	3.7978
	0.1499
	25.328
	2E-14

	Carbohydrates
	4.1782
	0.3267
	12.789
	8E-10


Y = 5.445 + 8.997X1 – 9.777X2 + 0.7087X3 – 3.1094X4 + 0.4035X5 + 3.7978X6 + 4.1782X7
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 R square 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 99.8867%, suggesting that the seven explanatory variables used in the regression are very good factors for predicting caloric content. Sugar has the highest p-value, which may indicate that it is not the best indicator of caloric content in the pitas. We can not reject the hypothesis that it is not a significant factor in determining calories. The model is then re-run without Sugar as an explanatory variable.

The following results are obtained by removing Sugar as an explanatory variable:

	
	
	
	
	
	

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.9995799
	
	
	
	

	R Square
	0.99916
	
	
	
	

	Adjusted R Square
	0.9988635
	
	
	
	

	Standard Error
	4.6740996
	
	
	
	

	Observations
	24
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	6
	441780.56
	73630.093
	3370.2291
	3.57728E-25

	Residual
	17
	371.40252
	21.847207
	
	

	Total
	23
	442151.96
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-3.35596339
	9.025688385
	0.37182354
	0.714618269

	Total Fat
	8.88444643
	0.233559452
	38.0393359
	6.82873E-18

	Tran-Fat
	-10.1293827
	7.47569318
	1.35497571
	0.193158557

	Saturated Fat
	0.8648955
	0.534260886
	1.6188636
	0.123878223

	Fibre
	-3.4007169
	1.046644311
	3.24916198
	0.004720379

	Protein
	3.837367211
	0.145179483
	26.4318838
	3.01222E-15

	Carbohydrates
	4.42513992
	0.221990569
	19.9339096
	3.15903E-13


The resulting Adjusted R Square value is almost unchanged. We do have a higher F statistic. Which shows that the adjusted model with Sugar removed is superior to the all variable model. There is improvement in the p-values for Trans-Fat and Saturated fat which have come down slightly as well.

We’ll further try to improve our results by removing Sugar and Trans-Fat:

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.999534539
	
	
	
	

	R Square
	0.999069295
	
	
	
	

	Adjusted R Square
	0.998810766
	
	
	
	

	Standard Error
	4.781405526
	
	
	
	

	Observations
	24
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	5
	441740
	88348.08905
	3864.434957
	1.29089E-26

	Residual
	18
	411.513
	22.8618388
	
	

	Total
	23
	442152
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-2.013887899
	9.17713
	0.219446314
	0.828771679

	Total Fat
	8.81578835
	0.23323
	37.79854876
	1.33255E-18

	Saturated Fat
	0.657489203
	0.52361
	1.255673863
	0.225290051

	Fibre
	-3.805085609
	1.02623
	3.707839988
	0.001610294

	Protein
	3.917420374
	0.13566
	28.8770261
	1.5721E-16

	Carbohydrates
	4.447977518
	0.22643
	19.64381475
	1.31327E-13


Most noticeably the biggest improvement from the previous two models is the higher F statistic. However there is a slightly more significant reduction in the Adjusted R Square value, even though it is still high. Also the Saturated Fat p-value has gone up nearly three percent, which is concerning.

We analyze another model, this time removing Sugar, Trans-Fat, and Saturated Fat:

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.999493757
	
	
	
	

	R Square
	0.998987769
	
	
	
	

	Adjusted R Square
	0.998774668
	
	
	
	

	Standard Error
	4.853429308
	
	
	
	

	Observations
	24
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	4
	441704
	110426.1
	4687.8566
	3.72346E-28

	Residual
	19
	447.56
	23.55578
	
	

	Total
	23
	442152
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-1.182822085
	9.291113351
	-0.12731
	0.9000353

	Total Fat
	9.074055635
	0.111621349
	81.29319
	1.267E-25

	Fibre
	-4.27320912
	0.97051792
	-4.40302
	0.0003056

	Protein
	3.931518774
	0.137229748
	28.64917
	4.265E-17

	Carbohydrates
	4.48353079
	0.228038247
	19.66131
	4.343E-14


The best thing about this 4 variable model is that all p-values of the explanatory variables are extremely close to zero; as well the F statistic is much larger than all other models considered. There is again, a small decrease in the Adjusted R squared value, as well as an increase in the standard error.
Another model to consider is the removal of Trans-Fat alone, as you may see from the data the Trans-Fat in Extreme-Pita pitas is almost always 0g, and only has 1g of Trans Fat for 1 of the 24 pitas. It seemed worthy to do an analysis of such a model, and the results are as follows:

	
	
	
	
	
	

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.99999846
	
	
	
	

	R Square
	0.999996919
	
	
	
	

	Adjusted R Square
	0.999995892
	
	
	
	

	Standard Error
	4.673795581
	
	
	
	

	Observations
	25
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	6
	1.28E+08
	21272438
	973818.0735
	1.37448E-48

	Residual
	18
	393.1986
	21.84437
	
	

	Total
	24
	1.28E+08
	 
	 
	 


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	0.003937134
	1.01602
	0.003875
	0.996950786

	Total Fat
	8.880749562
	0.234995
	37.79131
	1.3371E-18

	Saturated Fat
	0.574407407
	0.516593
	1.111916
	0.280805398

	Fibre
	-3.678852549
	0.991087
	-3.71194
	0.001595661

	Sugar
	0.267729384
	0.283895
	0.943058
	0.358137873

	Protein
	3.899916136
	0.13085
	29.8044
	8.99886E-17

	Carbohydrates
	4.354202284
	0.158036
	27.55205
	3.59694E-16


Clearly this is the best model in terms of the Adjusted R Square as it is essentially 1, showing perfect correlation. The F statistic is astoundingly large, showing further superiority of this model. The only concerning point of this model is the increased P-values for the Saturated Fat and the Sugar explanatory variables.
Summary
	 
	R sq
	Adj R sq
	Stnd Error
	Fstat

	All Variable Model
	0.999212
	0.998867
	4.66607
	2899

	No Sugar Model
	0.99916
	0.998864
	4.6741
	3370

	No Trans-Fat & No Sugar
	0.999069
	0.998811
	4.781406
	3864

	No Trans-Fat, Satur. Fat, or Sugar
	0.998988
	0.998775
	4.853429
	4688

	No Trans-Fat Model
	0.999997
	0.999996
	4.673796
	973818

	
	 
	 
	 
	 

	Model Selected:
	 
	 
	 
	 

	No Trans-Fat Model
	Rank 1
	Rank 1
	Rank 2
	Rank 1


Based on the summary table, on the basis of the R square, Adjusted R square, and F statistic, the calorie by pita is best expressed by the 6 explanatory variable model excluding Trans-Fat. The regression equation is:

Y = 0.004 + 8.881X1 + 0.574X3 – 3.679X4 + 0.268X5 + 3.900X6 + 4.354X7
(Using the same variable naming convention in the table listed under the all variable model)
