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Introduction:

With the higher living standard, people are focusing on their health since health is a main factor to affect the human’s ordinary life. Human’s health is affected by several factors. One of these factors is body weight. Overweight would cause several diseases such as high blood pressure, heart attack, diabetes and etc. Therefore, study on the weight is a popular project. Some researchers study the weight related to the diet, health care, activities and income. These factors will affect the human weight. These factors are outside factors that will affect the human weight. This project will study the human body inside factors such as size of head, waist, fore, chest, neck, shoulder, height and etc. that are related to the human body weight. Regression analysis will be used to determine the relation and which factor is the most important factor to affect human body weight.  By examining various models, the proper number of explanatory variables will be determined.  For this analysis a 95% confidence interval will be used.

The data used in this project is from the website: http://www.statsci.org/data/oz/physical.html. The following is variable is used for this project. Mass is response variable.
            Variable                  Description     

              Mass                    Weight in kg
	
	Fore
	
	Maximum circumference of forearm

	
	Bicep
	
	Maximum circumference of bicep

	
	Chest
	
	Distance around chest directly under the armpits

	
	Neck
	
	Distance around neck, approximately halfway up

	
	Waist
	
	Distance around waist, approximately trouser line

	
	Thigh
	
	Circumference of thigh, measured halfway between the knee and the top of the leg

	
	Calf
	
	Maximum circumference of calf

	
	Height
	
	Height from top to toe

	
	Shoulders
	
	Distance around shoulders, measured around the peak of the shoulder blades



            Head                   Maximum Circumference of the head

The starting regression model will use the ten independent variables described above and a constant term.  After reviewing key model statistics, the model will be revised and rerun.  

Variables

Y =  Weight measured by Kg.
X1 = Circumference of Forearm
X2 = Maximum circumference of Biceps
X3 = Distance of Chest
X4 = Distance of Neck
X5 = Distance of Waist
X6 = Size of Thigh
X7 = Distance of Calf
X8 = Height of human body
X9 = Distance of shoulders
X10 = Size of Head
Initial Model (Ten Variables):

Equation:

Y = 1.781819 X1 + 0.155090 X2 + 0.189135 X3 -0.481837X4 +0.661441 X5  + 0.297212 X6  + 0.445890 X7 + 0.317846 X8  -0.029312 X9  - 0.91956 X10   - 69.517135
	Regression Statistics

	Multiple R
	0.98853966

	R Square
	0.97721066

	Adjusted R Square
	0.95649308

	Standard Error
	2.28679323

	Observations
	22


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-69.5171351
	29.03739417
	-2.394055566
	0.035605065

	Fore
	1.78181867
	0.854730496
	2.084655547
	0.061203673

	Bicep
	0.155090402
	0.485295553
	0.319579277
	0.755274704

	Chest
	0.189135439
	0.225831379
	0.837507347
	0.420131915

	Neck
	-0.48183705
	0.720668644
	-0.668597221
	0.517537209

	Waist
	0.661441244
	0.116480933
	5.678536613
	0.000142649

	Thigh 
	0.297212313
	0.305098496
	0.97415201
	0.350916796

	Calf
	0.445890184
	0.412513167
	1.080911396
	0.302864865

	Height
	0.317846448
	0.130368257
	2.438066248
	0.032935434

	Shoulder
	-0.02931235
	0.239427285
	-0.122426933
	0.904768984

	Head
	-0.91956267
	0.520090915
	-1.768080624
	0.104735343


After looking at the above results using the regression tool within Excel, it is clear that size of waist is the most significant factor to determine the weight. This complies with the real world. The person has more weight if he or she has the larger size of weight.
Size of waist, height of body and Circumference of Forearm are the most affected factors to determine the human body weight. Therefore, we drop all other factors and only leave the above three factors to come up with three variable regression model.
Second Model (Three Variables)

Equation:

Y = 2.5792277 X1 + 0.731936 X5 + 0.26421 X8 - 107.487764328552
	Regression Statistics

	Multiple R
	0.977532466

	R Square
	0.955569722

	Adjusted R Square
	0.948164676

	Standard Error
	2.496092334

	Observations
	22


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-107.488
	15.9981764
	-6.718751
	2.6758E-06

	Fore
	2.579228
	0.43941997
	5.86961873
	1.47355E-05

	Waist
	0.731936
	0.10808786
	6.77167865
	2.41357E-06

	Height
	0.264218
	0.09481097
	2.78678892
	0.012176408


After looking at the model based on three explanatory variables, it is clear that Circumference of Forearm and size of waist are still the most significant factors to affect the weight of human body.  Additionally, the R-squared decreased by a small amount in the second model.  Although this reduction is not preferred, the use of less explanatory variables justifies this decrease.

Based upon the above results, height has less affected than the other two variables.  This may be a little bit controversial idea people think about. Note that the range for the height in this dataset is not wide spread. If the range of the height is wide spread, the height may have larger affection than other variables.  Based on a low t statistic and relatively high p-value, the third model will be rerun excluding the height explanatory variable.

Third Model (Two Variables)

Equation:

Y = 2.7546174 X1 + 0.77303189 X5 - 68.718355
	Regression Statistics

	Multiple R
	0.967677658

	R Square
	0.93640005

	Adjusted R Square
	0.929705319

	Standard Error
	2.906758622

	Observations
	22


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-68.7183553
	9.199139
	-7.47009
	4.56726E-07

	Fore
	2.754617475
	0.506439
	5.439187
	3.00959E-05

	Waist
	0.773031893
	0.124694
	6.199435
	5.89487E-06


Similar to the previous models, Size waist and Circumference of Forearm are major factors to affect the weight for human body.
By eliminating another explanatory variable the R-square decreased from .9482 to .9297.  This seems reasonable and results in a more preferred model.

The remaining two variables both appear to have a high t statistic signifying strong predictivity.  Furthermore, both have low p-values relating to their significance.  These results seem reasonable given that the range of height is not wide spread.  Although it appears that both variables are significant, the fourth model will only use the size of waist as an explanatory variable.  

Fourth Model (One Variable)

Equation:

Y = 1.28696 X1 - 36.191089
	Regression Statistics

	Multiple R
	0.91507872

	R Square
	0.837369063

	Adjusted R Square
	0.829237516

	Standard Error
	4.530477404

	Observations
	22


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-36.19108913
	10.89480179
	-3.32187
	0.003401226

	Waist
	1.286960935
	0.126821677
	10.1478
	2.47065E-09


The R-square decreased too much as a result of removing the Circumference of Forearm variable.  It is also worth noting that the standard error for size of waist is a higher in the above four models.  Based upon the results, it is clear that the size of waist and Circumference of Forearm are major factors related to the weight given that the range of height is not wide spread.  Therefore, the two variable model is a better model to use.

Conclusion

Based upon the above model results, the best equation to determine the weight related the human factor body factors based on the range of height is not wide spread as follows:

Y = 2.7546174 X1 + 0.77303189 X5 - 68.718355
Note that if the range of height is wide spread, the response factor should be treated as Weight/Height. Based on the new variable, we still believe that size of waist and Circumference of Forearm will be the major factors related to human weight.
