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Introduction 
The purpose of this analysis is to determine the relationship of calories and the nutritional variables on the meat dishes at Manchu Wok.  The number of calories in each dish will be the response variable while each nutritional component will be the explanatory variable. 

The goal of this analysis is to identify the top nutritional variables that contribute to the calories value of Manchu Wok’s meat dishes. 
Hypothesis
Ho : B1 .........Bk  are all equal to 0. 

Data Source
The number of calories in Manchu Wok’s dishes is obtained from the following website:

http://www.manchuwok.com/mw_menu_nutritional_guides.swf
Model
 Y = α + βX1 + βX2+ βX3+ βX4+ βX5+ βX6+ βX7+ βX8
Explanatory Variables: 

· Fat
· Saturated fat

· Cholesterol

· Sodium

· Carbohydrates

· Fiber

· Sugar
· Protein

Response Variable:
· Calories 
Data Selection
Based on Manchu Wok’s nutritional values, the sodium and cholesterol were given in milligrams while other explanatory variables are in given in grams; therefore it’s necessary to convert sodium and cholesterol to the same unit as the other explanatory variables to avoid bias result.   
Analysis
The regression of calories along with the nutritional variables will use the regression add-in tool from Excel. This analysis will concentrate on the following goodness of fit indicators:

· R2 which measures the percentage of variation of the response variable explained by the explanatory variables. As R2 approaches 1, this implies that the response variable and the explanatory variables are perfectly correlated and the model is a good fit. 
· F statistic – a large value implies that the response variable is affected by the explanatory variables. 

· P-value indicates the significant of the explanatory variable. If the p-value ≤ α then the null hypothesis is rejected and it implies the result is statistically significant. 
Full Model – with 8 variables 

	Regression Statistics

	Multiple R
	0.999356491

	R Square
	0.998713397

	Adjusted R Square
	0.997684115

	Standard Error
	4.777198833

	Observations
	19


F Statistic = 970.3

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	13.41469671
	7.790193912
	1.721997791
	0.115799106

	Fat (g)
	6.579493088
	1.087431725
	6.050488448
	0.000123528

	Sat. Fat (g)
	4.685399124
	5.563929946
	0.842102465
	0.419414171

	Cholesterol (g)
	335.976674
	336.4826897
	0.998496161
	0.341586508

	Sodium (g)
	9.507017231
	6.281329618
	1.513535797
	0.161088513

	Carbohydrates (g)
	5.127358834
	0.535623266
	9.572696257
	2.36845E-06

	Fibre (g)
	-5.406783335
	2.330054576
	-2.320453517
	0.042739732

	Sugar (g)
	-1.904066521
	0.667804651
	-2.851232793
	0.017213671

	Protein (g)
	2.576646368
	1.346318596
	1.913845932
	0.084665465


Regression equation is:
Y = 13.414 + 6.579X1 +4.685X2 +335.976X3 +9.507X4 +5.127X5 -5.407X6 -1.904X7 +2.576X8
Based on the Regression Statistics table above, the Adjusted R2 is 99.76% and the F-statistics is 970.3.   This indicates that the model is a good predictor of the data, and the response variable is explained by the explanatory variables.  The saturated fat and the cholesterol explanatory variables contain a high p-value; this implies that at 5% level we cannot reject the null hypothesis and they’re not statistically significant.  Therefore they will be removed to improve the prediction of the model. 
Model 1 – with 6 variables 
	Regression Statistics

	Multiple R
	0.999290788

	R Square
	0.998582079

	Adjusted R Square
	0.997873119

	Standard Error
	4.578112125

	Observations
	19


F Statistic = 1 408.5
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	11.14122929
	7.140289927
	1.5603329
	0.144653659

	Fat (g)
	7.163256063
	0.529615444
	13.52539119
	1.26132E-08

	Sodium (g)
	10.58040458
	5.833255264
	1.813807917
	0.094774779

	Carbohydrates (g)
	5.21404628
	0.457363085
	11.40023418
	8.54393E-08

	Fibre (g)
	-5.470121095
	2.2279097
	-2.455270559
	0.030299604

	Sugar (g)
	-1.892686422
	0.578821767
	-3.269895037
	0.006704522

	Protein (g)
	3.897798724
	0.263796852
	14.77575905
	4.61639E-09


Regression equation is:

Y = 11.141 + 7.163X1 +10.58X2 +5.214X3 -5.47X4 -1.892X5 +3.897X6 
After eliminating the 2 explanatory variables (saturated fat and cholesterol), the model is left with 6 explanatory variables which will be referred as model 1. The Adjusted R2 in model 1 still remains around 99.78% but the F statistic has increased to 1408.5. This indicates that the model 1 is a better predictor of the data than the original model. Based on model 1, the sodium still has a high p-value; therefore they it be removed to improve the prediction of the model. 

Model 2 – with 5 variables

	Regression Statistics

	Multiple R
	0.999096264

	R Square
	0.998193344

	Adjusted R Square
	0.997498477

	Standard Error
	4.964974925

	Observations
	19


F Statistic = 1 436.5
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	16.93412282
	6.925850586
	2.44506
	0.029485351

	Fat (g)
	7.14669654
	0.574284029
	12.44453
	1.34925E-08

	Carbohydrates (g)
	5.095976551
	0.490961975
	10.37957
	1.16582E-07

	Fibre (g)
	-5.108510933
	2.406480721
	-2.12281
	0.05354558

	Sugar (g)
	-1.596255747
	0.60219229
	-2.65074
	0.019983567

	Protein (g)
	3.925066379
	0.285623456
	13.7421
	4.04685E-09


Regression equation is:

Y = 16.934 + 7.146X1 +5.096X2 -5.108X3 -1.596X4 +3.925X5  
After eliminating the sodium explanatory variable, the model is left with 5 explanatory variables which will be referred as model 2. The Adjusted R2 in this model still remains around 99.74%.  Model 2 (with 5 explanatory variables) has a higher F statistic than model 1 (with 6 variables); this implies that model 2 is a better predictor.   Fiber still has a high p-value; therefore it will be removed to improve the prediction of the model. 
Model 3 – 4 with variables
	Regression Statistics

	Multiple R
	0.9987828

	R Square
	0.997567082

	Adjusted R Square
	0.996871963

	Standard Error
	5.552016031

	Observations
	19


F Statistics = 1 435.1
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	7.069105596
	5.742498797
	1.231015599
	0.238597769

	Fat (g)
	7.29582236
	0.637362619
	11.44689403
	1.70991E-08

	Carbohydrates (g)
	4.836685951
	0.531749742
	9.095793701
	2.98155E-07

	Sugar (g)
	-1.169664428
	0.634792428
	-1.842593543
	0.086664024

	Protein (g)
	4.310363518
	0.246614661
	17.47813169
	6.62771E-11


Regression equation is:

Y = 7.069 + 7.295X1 +4.836X2 -1.169X3 +4.310X4 
After eliminating the fiber explanatory variable, the model is left with 4 explanatory variables which is referred as model 3. The Adjusted R2 in this model still remains around 99.68%.  Model 3 (with 4 explanatory variables) has a slightly lower F statistic than model 2 (with 5 variables); this implies that model 2 is a better predictor slightly.   Sugar has a high p-value; therefore it will be removed to improve the prediction of the model. 
Model 4 – 3 explanatory variables

	Regression Statistics

	Multiple R
	0.998487393

	R Square
	0.996977074

	Adjusted R Square
	0.996372489

	Standard Error
	5.978870997

	Observations
	19


F-statistics = 1649.0

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1.017428552
	5.072735423
	0.20056803
	0.843730462

	Fat (g)
	8.144060121
	0.474695388
	17.15639192
	2.87446E-11

	Carbohydrates (g)
	3.890028044
	0.147672489
	26.34226646
	5.64915E-14

	Protein (g)
	4.4154944
	0.258369792
	17.08982447
	3.03893E-11


Regression equation is:

Y = 1.017 + 8.144X1 +3.89X2 +4.415X3 
The model is left with 3 explanatory variables (fat, carbohydrates and protein), each with a fairly low p-value and high t-statistic which indicates that each variable is significant to the response variable.  The F statistic in this model is 1 649 which is the highest compared to all the other models. 
Conclusion

Model 4 has the highest F statistics; therefore it is the best model for analyzing the calories value for Manchu Wok’s meat dishes. Using this model the adjusted R2 is 99.63%, this implies that the model has a strong predictive power to the calories value.  The explanatory variables in model 4 all have low p-values; this implies that they all have a strong influence on the response variable.  Model 4 showed that fat, carbohydrates and protein are all significant related to calories value. 
