Final Exam – Take Home

First Year College Student Nutrition Study

The data for your project comes from a nutritional study conducted at Youngstown State University during 1997-1998.  Forty four subjects completed the study in which body measurements and nutrition data was collected at the beginning of the Fall semester and then again in the Spring semester.  A portion of that data appears in the data file nutri2a.xls which is available at http://csuohio.edu/holcombj/mth147/finalexam.htm  

Variable guide:

	studynum
	An identifying number to keep track of subjects

	gender
	0=male, 1=female

	residenc
	0=on-campus, 1=off-campus

	athlete
	0=non-athlete, 1=athlete

	heights
	Height in cm in the Spring semester

	weightf
	Weight in kg in the Fall semester

	weights
	Weight in kg in the Spring semester

	bmispring
	Body Mass Index in the Spring semester

	weightch
	Change in Weight from Fall to Spring

(weights-weightf)

	wt10
	0=no, 1=yes for weight change over 10lbs.  

	bmi25s
	0=no, 1=yes, for bmi over 25 in the Spring


The main purpose of the study was to examine weight and nutrition characteristics in the college first year population.  One the variables examined was the change in weight from the fall to the spring.  The variable weightch above is a variable that indicates whether the student gained more than 10 lbs during the first year (weightch=1) or did not (weightch=0).  

For the following tests of Hypothesis, be sure to state the hypotheses, the test statistic, the P-value or the P-value estimate, and your conclusion.  Assume that the subjects are a random sample of first year students

1. Is there sufficient evidence to conclude that the mean amount of kilograms gained over the year is greater than 2 kg?  Use the variable weightch for your test of hypotheses.  

2.   Is there sufficient evidence to conclude that over 20% of first year students gain over 10 lbs (Use variable wt10)?  

3. Determine if athlete and wt10 (gaining over 10lbs) are independent

Use the heights to predict weights to answer the following:

1. Show the scatterplot.

2. Give the model for the regression line.

3. Give the r2 value, interpret its strength, and interpret its meaning.  

4. Use the model to predict the weights  when the heights is 171 cm.  

5. Are there any influential observation?  Why or why not?  

6. Include the residual plot.  Are there any outliers? If so, how many?  

7. Is heights a good predictor for weights?  Why or why not?  Can you think of a way it could be improved?

Write a paragraph that describes your conclusions.  Also, perform some kind of a test of hypothesis that I have not proposed.  This could be a test involving a mean, a proportion, independence, or it could involve a regression analysis.  Clearly state your null, alternative, test statistic, P-value, and conclusion.  

Answers:

	weightch

	
	

	Mean
	2.684091

	Standard Error
	0.401463

	Median
	2.2

	Mode
	3

	Standard Deviation
	2.663006

	Sample Variance
	7.091601

	Kurtosis
	-0.54494

	Skewness
	0.499786

	Range
	10.9

	Minimum
	-1.9

	Maximum
	9

	Sum
	118.1

	Count
	44

	
	

	z
	1.703994

	pvalue
	0.044191

	
	


	Sum of count
	wt10
	 
	 

	athlete
	0
	1
	Grand Total

	0
	23
	8
	31

	1
	10
	3
	13

	Grand Total
	33
	11
	44

	
	
	
	

	
	
	
	

	phat
	0.25
	
	

	zvalue
	0.8292
	
	

	pvalue
	0.2035
	
	

	
	
	
	

	Chi-Square
	0.0364
	
	

	df
	1
	
	

	p-value
	0.849
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	Regression Statistics

	Multiple R
	0.541981

	R Square
	0.293743

	Adjusted R Square
	0.276928

	Standard Error
	10.7102

	Observations
	44


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-70.4804
	33.61392
	-2.09676
	0.042076

	heights
	0.821639
	0.196587
	4.179527
	0.000145
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		Sum of count		wt10

		athlete		0		1		Grand Total

		0		23		8		31

		1		10		3		13

		Grand Total		33		11		44

		phat		0.25

		zvalue		0.8291561976

		pvalue		0.2035079563

		Chi-Square		0.0364

		df		1

		p-value		0.849
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		weightch

		Mean		2.6840909091

		Standard Error		0.4014632747

		Median		2.2

		Mode		3

		Standard Deviation		2.6630060984

		Sample Variance		7.0916014799

		Kurtosis		-0.5449365183

		Skewness		0.4997856196

		Range		10.9

		Minimum		-1.9

		Maximum		9

		Sum		118.1

		Count		44

		z		1.7039937455

		pvalue		0.0441910958





Sheet6

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.5419807663

		R Square		0.293743151

		Adjusted R Square		0.2769275118

		Standard Error		10.710199992

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2003.7776502882		2003.7776502882		17.4684498441		0.0001447887

		Residual		42		4817.7521224391		114.7083838676

		Total		43		6821.5297727273

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-70.4804110577		33.6139216012		-2.0967625228		0.0420760431		-138.3160726609		-2.6447494546		-138.3160726609		-2.6447494546

		heights		0.8216392345		0.1965866335		4.1795274666		0.0001447887		0.4249112208		1.2183672482		0.4249112208		1.2183672482

		RESIDUAL OUTPUT

		Observation		Predicted weights		Residuals

		1		79.3865853127		12.0134146873

		2		70.0198980396		8.1801019604

		3		72.8134714368		-4.7134714368

		4		75.771372681		-4.471372681

		5		62.6251449292		-4.4251449292

		6		58.927768374		-3.827768374

		7		70.8415372741		24.3584627259

		8		64.6792430154		-7.8792430154

		9		62.6251449292		4.7748550708

		10		67.3906524892		14.9093475108

		11		76.3465201451		-8.6465201451

		12		63.4467841637		9.3532158363

		13		79.3044213893		2.1955786107

		14		70.0198980396		-13.6198980396

		15		66.979832872		-8.779832872

		16		59.6672436851		9.3327563149

		17		71.745340432		-7.545340432

		18		63.2413743551		-6.7413743551

		19		65.0900626327		-5.5900626327

		20		69.2804227286		36.2195772714

		21		67.0619967954		-8.8619967954

		22		70.5950455037		-3.0950455037

		23		63.2413743551		-14.9413743551

		24		81.1941916286		-7.3941916286

		25		61.310522154		-6.210522154

		26		65.9117018672		2.2882981328

		27		63.9397677044		8.9602322956

		28		68.0726130539		10.3273869461

		29		71.9918322024		-2.9918322024

		30		85.466715648		17.333284352

		31		68.0479638768		-3.2479638768

		32		70.2663898099		-1.6663898099

		33		83.1661257914		0.9338742086

		34		81.2763555521		-13.7763555521

		35		65.9117018672		-8.6117018672

		36		66.4293345849		5.3706654151

		37		75.2126580015		-7.5126580015

		38		76.0178644513		2.1821355487

		39		62.214325312		-4.014325312

		40		68.5409474175		-1.9409474175

		41		81.3585194755		0.5414805245

		42		63.0359645464		7.5640354536

		43		76.510847992		-17.710847992

		44		66.3225214844		1.3774785156
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		studynum		gender		residenc		athlete		heights		weightf		weights		bmispring		weightch		wt10		bmi25s		count

		748754		0		0		1		182.4		88.4		91.4		27.5		3		0		1		1

		725669		1		0		1		171		79		78.2		26.7		-0.8		0		1		1

		626517		1		0		1		174.4		66.7		68.1		23.4		1.4		0		0		1

		720338		0		1		1		178		68.7		71.3		22.5		2.6		0		0		1

		869173		1		1		1		162		57.9		58.2		22.2		0.3		0		0		1

		783316		1		1		1		157.5		52.9		55.1		22.3		2.2		0		0		1

		741511		1		1		1		172		89.4		95.2		32.2		5.8		1		1		1

		786369		1		0		1		164.5		56.5		56.8		21		0.3		0		0		1

		643342		1		0		1		162		65.1		67.4		25.9		2.3		0		1		1

		923053		1		0		1		167.8		76.3		82.3		29.3		6		1		1		1

		860942		0		0		0		178.7		67.7		67.7		21.2		0		0		0		1

		722715		1		0		0		163		66.8		72.8		27.4		6		1		1		1

		648913		0		0		0		182.3		79.2		81.5		24.5		2.3		0		0		1

		662496		1		0		1		171		55.1		56.4		19.3		1.3		0		0		1

		808596		1		0		0		167.3		58.6		58.2		20.8		-0.4		0		0		1

		882267		1		0		0		158.4		67.9		69		27.5		1.1		0		1		1

		848133		0		0		0		173.1		57.6		64.2		21.4		6.6		1		0		1

		767671		1		0		0		162.75		54.9		56.5		21.3		1.6		0		0		1

		867664		1		0		0		165		54.3		59.5		21.9		5.2		1		0		1

		930993		0		0		0		170.1		101.3		105.5		36.5		4.2		0		1		1

		725674		0		1		0		167.4		58.4		58.2		20.8		-0.2		0		0		1

		826949		0		1		0		171.7		65.9		67.5		22.9		1.6		0		0		1

		761808		1		1		0		162.75		50.2		48.3		18.2		-1.9		0		0		1

		743353		0		1		0		184.6		72.5		73.8		21.7		1.3		0		0		1

		780231		1		1		0		160.4		55.5		55.1		21.4		-0.4		0		0		1

		746451		1		1		0		166		63.7		68.2		24.7		4.5		0		0		1

		785625		1		1		0		163.6		64.9		72.9		27.2		8		1		1		1

		785637		1		1		0		168.63		77.9		78.4		27.6		0.5		0		1		1

		660470		1		0		1		173.4		62.7		69		22.9		6.3		1		0		1

		586434		0		0		1		189.8		99.8		102.8		28.5		3		0		1		1

		821822		1		0		0		168.6		62.7		64.8		22.8		2.1		0		0		1

		662721		0		0		0		171.3		67.9		68.6		23.4		0.7		0		0		1

		868934		0		0		0		187		78.7		84.1		24		5.4		1		0		1

		782753		0		0		0		184.7		66.4		67.5		19.8		1.1		0		0		1

		840528		1		0		0		166		56.8		57.3		20.8		0.5		0		0		1

		609539		1		0		0		166.63		67.5		71.8		25.9		4.3		0		1		1

		681058		0		0		0		177.32		65.5		67.7		21.5		2.2		0		0		1

		827506		0		0		0		178.3		79.6		78.2		24.6		-1.4		0		0		1

		908055		1		0		0		161.5		49.2		58.2		22.3		9		1		0		1

		721484		0		0		0		169.2		64		66.6		23.3		2.6		0		0		1

		761943		0		0		0		184.8		77.5		81.9		24		4.4		0		0		1

		762464		1		0		0		162.5		65.5		70.6		26.7		5.1		1		1		1

		869255		0		0		0		178.9		57.6		58.8		18.4		1.2		0		0		1

		867408		1		0		0		166.5		60.5		67.7		24.4		7.2		1		0		1
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		Sum of count		wt10

		athlete		0		1		Grand Total
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		weightch

		Mean		2.6840909091

		Standard Error		0.4014632747

		Median		2.2
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		Sample Variance		7.0916014799
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		Skewness		0.4997856196

		Range		10.9

		Minimum		-1.9
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.5419807663

		R Square		0.293743151

		Adjusted R Square		0.2769275118

		Standard Error		10.710199992

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2003.7776502882		2003.7776502882		17.4684498441		0.0001447887

		Residual		42		4817.7521224391		114.7083838676

		Total		43		6821.5297727273

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-70.4804110577		33.6139216012		-2.0967625228		0.0420760431		-138.3160726609		-2.6447494546		-138.3160726609		-2.6447494546

		heights		0.8216392345		0.1965866335		4.1795274666		0.0001447887		0.4249112208		1.2183672482		0.4249112208		1.2183672482

		RESIDUAL OUTPUT

		Observation		Predicted weights		Residuals

		1		79.3865853127		12.0134146873

		2		70.0198980396		8.1801019604

		3		72.8134714368		-4.7134714368

		4		75.771372681		-4.471372681

		5		62.6251449292		-4.4251449292

		6		58.927768374		-3.827768374

		7		70.8415372741		24.3584627259

		8		64.6792430154		-7.8792430154

		9		62.6251449292		4.7748550708

		10		67.3906524892		14.9093475108

		11		76.3465201451		-8.6465201451

		12		63.4467841637		9.3532158363

		13		79.3044213893		2.1955786107

		14		70.0198980396		-13.6198980396

		15		66.979832872		-8.779832872

		16		59.6672436851		9.3327563149

		17		71.745340432		-7.545340432

		18		63.2413743551		-6.7413743551

		19		65.0900626327		-5.5900626327

		20		69.2804227286		36.2195772714

		21		67.0619967954		-8.8619967954

		22		70.5950455037		-3.0950455037

		23		63.2413743551		-14.9413743551

		24		81.1941916286		-7.3941916286

		25		61.310522154		-6.210522154

		26		65.9117018672		2.2882981328

		27		63.9397677044		8.9602322956

		28		68.0726130539		10.3273869461

		29		71.9918322024		-2.9918322024

		30		85.466715648		17.333284352

		31		68.0479638768		-3.2479638768

		32		70.2663898099		-1.6663898099

		33		83.1661257914		0.9338742086

		34		81.2763555521		-13.7763555521

		35		65.9117018672		-8.6117018672

		36		66.4293345849		5.3706654151

		37		75.2126580015		-7.5126580015

		38		76.0178644513		2.1821355487

		39		62.214325312		-4.014325312

		40		68.5409474175		-1.9409474175

		41		81.3585194755		0.5414805245

		42		63.0359645464		7.5640354536

		43		76.510847992		-17.710847992

		44		66.3225214844		1.3774785156
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		studynum		gender		residenc		athlete		heights		weightf		weights		bmispring		weightch		wt10		bmi25s		count

		748754		0		0		1		182.4		88.4		91.4		27.5		3		0		1		1

		725669		1		0		1		171		79		78.2		26.7		-0.8		0		1		1

		626517		1		0		1		174.4		66.7		68.1		23.4		1.4		0		0		1

		720338		0		1		1		178		68.7		71.3		22.5		2.6		0		0		1

		869173		1		1		1		162		57.9		58.2		22.2		0.3		0		0		1

		783316		1		1		1		157.5		52.9		55.1		22.3		2.2		0		0		1

		741511		1		1		1		172		89.4		95.2		32.2		5.8		1		1		1

		786369		1		0		1		164.5		56.5		56.8		21		0.3		0		0		1

		643342		1		0		1		162		65.1		67.4		25.9		2.3		0		1		1

		923053		1		0		1		167.8		76.3		82.3		29.3		6		1		1		1

		860942		0		0		0		178.7		67.7		67.7		21.2		0		0		0		1

		722715		1		0		0		163		66.8		72.8		27.4		6		1		1		1

		648913		0		0		0		182.3		79.2		81.5		24.5		2.3		0		0		1

		662496		1		0		1		171		55.1		56.4		19.3		1.3		0		0		1

		808596		1		0		0		167.3		58.6		58.2		20.8		-0.4		0		0		1

		882267		1		0		0		158.4		67.9		69		27.5		1.1		0		1		1

		848133		0		0		0		173.1		57.6		64.2		21.4		6.6		1		0		1

		767671		1		0		0		162.75		54.9		56.5		21.3		1.6		0		0		1

		867664		1		0		0		165		54.3		59.5		21.9		5.2		1		0		1

		930993		0		0		0		170.1		101.3		105.5		36.5		4.2		0		1		1

		725674		0		1		0		167.4		58.4		58.2		20.8		-0.2		0		0		1

		826949		0		1		0		171.7		65.9		67.5		22.9		1.6		0		0		1

		761808		1		1		0		162.75		50.2		48.3		18.2		-1.9		0		0		1

		743353		0		1		0		184.6		72.5		73.8		21.7		1.3		0		0		1

		780231		1		1		0		160.4		55.5		55.1		21.4		-0.4		0		0		1

		746451		1		1		0		166		63.7		68.2		24.7		4.5		0		0		1

		785625		1		1		0		163.6		64.9		72.9		27.2		8		1		1		1

		785637		1		1		0		168.63		77.9		78.4		27.6		0.5		0		1		1

		660470		1		0		1		173.4		62.7		69		22.9		6.3		1		0		1

		586434		0		0		1		189.8		99.8		102.8		28.5		3		0		1		1

		821822		1		0		0		168.6		62.7		64.8		22.8		2.1		0		0		1

		662721		0		0		0		171.3		67.9		68.6		23.4		0.7		0		0		1

		868934		0		0		0		187		78.7		84.1		24		5.4		1		0		1

		782753		0		0		0		184.7		66.4		67.5		19.8		1.1		0		0		1

		840528		1		0		0		166		56.8		57.3		20.8		0.5		0		0		1

		609539		1		0		0		166.63		67.5		71.8		25.9		4.3		0		1		1

		681058		0		0		0		177.32		65.5		67.7		21.5		2.2		0		0		1

		827506		0		0		0		178.3		79.6		78.2		24.6		-1.4		0		0		1

		908055		1		0		0		161.5		49.2		58.2		22.3		9		1		0		1

		721484		0		0		0		169.2		64		66.6		23.3		2.6		0		0		1

		761943		0		0		0		184.8		77.5		81.9		24		4.4		0		0		1

		762464		1		0		0		162.5		65.5		70.6		26.7		5.1		1		1		1

		869255		0		0		0		178.9		57.6		58.8		18.4		1.2		0		0		1

		867408		1		0		0		166.5		60.5		67.7		24.4		7.2		1		0		1
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