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 nutri1a.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

	heightf
	Height in cm in the Fall semester

	weightf
	Weight in kg in the Fall semester

	weights
	Weight in kg in the Spring semester

	bmifall
	Body Mass Index in the Fall semester

	weightch
	Change in Weight from Fall to Spring

(weights-weightf)

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

	bmi25f
	0=no, 1=yes, for bmi over 25 in the Fall


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 heightf to predict weightf 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 weightf  when the heightf 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 heightf a good predictor for weightf?  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
	Total

	0
	33

	1
	11

	Grand Total
	44

	
	

	phat=phat
	0.25

	z
	0.829

	pvalue
	0.204

	
	


	Sum of count
	wt10
	 
	 

	athlete
	0
	1
	Grand Total

	0
	23
	8
	31

	1
	10
	3
	13

	Grand Total
	33
	11
	44

	
	
	
	

	
	
	
	

	Chi-Square
	0.0364
	
	

	df
	1
	
	

	p-value
	0.849
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	Regression Statistics

	Multiple R
	0.58204

	R Square
	0.33877

	Adjusted R Square
	0.323026

	Standard Error
	9.928697

	Observations
	44


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-77.9865
	31.32656
	-2.48947
	0.016839

	heightf
	0.851721
	0.18361
	4.638749
	3.41E-05
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.582039562

		R Square		0.3387700517

		Adjusted R Square		0.3230264815

		Standard Error		9.9286969514

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2121.222845743		2121.222845743		21.5179941725		0.0000340896

		Residual		42		4140.3189724389		98.5790231533

		Total		43		6261.5418181818

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

		Intercept		-77.9864684168		31.326564907		-2.489467602		0.0168386146		-141.2060558672		-14.7668809664		-141.2060558672		-14.7668809664

		heightf		0.8517210325		0.1836100628		4.6387492034		0.0000340896		0.4811808071		1.2222612578		0.4811808071		1.2222612578

		RESIDUAL OUTPUT

		Observation		Predicted weightf		Residuals

		1		77.3674479056		11.0325520944

		2		67.6578281354		11.3421718646

		3		70.5536796458		-3.8536796458

		4		73.6198753627		-4.9198753627

		5		59.9923388432		-2.0923388432

		6		55.6400443673		-2.7400443673

		7		68.5095491679		20.8904508321

		8		61.9938832695		-5.4938832695

		9		59.9923388432		5.1076611568

		10		64.6768045218		11.6231954782

		11		74.045735879		-6.345735879

		12		60.5970607763		6.2029392237

		13		76.8138292345		2.3861707655

		14		67.6578281354		-12.5578281354

		15		63.8250834893		-5.2250834893

		16		56.9261431263		10.9738568737

		17		69.1057538906		-11.5057538906

		18		60.6311296176		-5.7311296176

		19		61.9938832695		-7.6938832695

		20		66.8912792062		34.4087207938

		21		64.5916324185		-6.1916324185

		22		67.7855862903		-1.8855862903

		23		59.9156839503		-9.7156839503

		24		79.241234177		-6.741234177

		25		58.3059311989		-2.8059311989

		26		63.3992229731		0.3007770269

		27		61.3550924952		3.5449075048

		28		64.8045626767		13.0954373233

		29		69.403856252		-6.703856252

		30		83.3294951329		16.4705048671

		31		64.8897347799		-2.1897347799
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		36		63.5695671796		3.9304328204

		37		72.2571217108		-6.7571217108

		38		72.8959124851		6.7040875149

		39		59.3109620172		-10.1109620172

		40		65.6988697608		-1.6988697608

		41		79.0708899705		-1.5708899705

		42		60.4181993594		5.0818006406

		43		73.7731851486		-16.1731851486

		44		63.2288787666		-2.7288787666
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		studynum		gender		residenc		athlete		heightf		weightf		weights		bmifall		weightch		wt10		bmi25f		count

		748754		0		0		1		182.4		88.4		91.4		26.6		3		0		1		1

		725669		1		0		1		171		79		78.2		27		-0.8		0		1		1

		626517		1		0		1		174.4		66.7		68.1		21.9		1.4		0		0		1

		720338		0		1		1		178		68.7		71.3		21.7		2.6		0		0		1

		869173		1		1		1		162		57.9		58.2		22.1		0.3		0		0		1

		783316		1		1		1		156.89		52.9		55.1		21.5		2.2		0		0		1

		741511		1		1		1		172		89.4		95.2		30.2		5.8		1		1		1

		786369		1		0		1		164.35		56.5		56.8		20.9		0.3		0		0		1

		643342		1		0		1		162		65.1		67.4		24.8		2.3		0		0		1

		923053		1		0		1		167.5		76.3		82.3		27.2		6		1		1		1

		860942		0		0		0		178.5		67.7		67.7		21.2		0		0		0		1

		722715		1		0		0		162.71		66.8		72.8		25.2		6		1		1		1

		648913		0		0		0		181.75		79.2		81.5		24		2.3		0		0		1

		662496		1		0		1		171		55.1		56.4		18.8		1.3		0		0		1

		808596		1		0		0		166.5		58.6		58.2		21.1		-0.4		0		0		1

		882267		1		0		0		158.4		67.9		69		27.4		1.1		0		1		1

		848133		0		0		0		172.7		57.6		64.2		19.3		6.6		1		0		1

		767671		1		0		0		162.75		54.9		56.5		20.7		1.6		0		0		1

		867664		1		0		0		164.35		54.3		59.5		20.1		5.2		1		0		1

		930993		0		0		0		170.1		101.3		105.5		35		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		171.15		65.9		67.5		22.5		1.6		0		0		1

		761808		1		1		0		161.91		50.2		48.3		19.1		-1.9		0		0		1

		743353		0		1		0		184.6		72.5		73.8		21.3		1.3		0		0		1

		780231		1		1		0		160.02		55.5		55.1		21.7		-0.4		0		0		1

		746451		1		1		0		166		63.7		68.2		23.1		4.5		0		0		1

		785625		1		1		0		163.6		64.9		72.9		24.2		8		1		0		1

		785637		1		1		0		167.65		77.9		78.4		27.7		0.5		0		1		1

		660470		1		0		1		173.05		62.7		69		20.9		6.3		1		0		1

		586434		0		0		1		189.4		99.8		102.8		27.8		3		0		1		1

		821822		1		0		0		167.75		62.7		64.8		22.3		2.1		0		0		1

		662721		0		0		0		169.95		67.9		68.6		23.5		0.7		0		0		1

		868934		0		0		0		185.71		78.7		84.1		22.8		5.4		1		0		1

		782753		0		0		0		184.55		66.4		67.5		19.5		1.1		0		0		1

		840528		1		0		0		165.9		56.8		57.3		20.6		0.5		0		0		1

		609539		1		0		0		166.2		67.5		71.8		24.4		4.3		0		0		1

		681058		0		0		0		176.4		65.5		67.7		21		2.2		0		0		1

		827506		0		0		0		177.15		79.6		78.2		25.4		-1.4		0		1		1

		908055		1		0		0		161.2		49.2		58.2		18.9		9		1		0		1

		721484		0		0		0		168.7		64		66.6		22.4		2.6		0		0		1

		761943		0		0		0		184.4		77.5		81.9		22.8		4.4		0		0		1

		762464		1		0		0		162.5		65.5		70.6		24.8		5.1		1		0		1

		869255		0		0		0		178.18		57.6		58.8		18.1		1.2		0		0		1

		867408		1		0		0		165.8		60.5		67.7		22		7.2		1		0		1
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		Regression Statistics

		Multiple R		0.582039562

		R Square		0.3387700517

		Adjusted R Square		0.3230264815

		Standard Error		9.9286969514

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2121.222845743		2121.222845743		21.5179941725		0.0000340896

		Residual		42		4140.3189724389		98.5790231533

		Total		43		6261.5418181818

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

		Intercept		-77.9864684168		31.326564907		-2.489467602		0.0168386146		-141.2060558672		-14.7668809664		-141.2060558672		-14.7668809664

		heightf		0.8517210325		0.1836100628		4.6387492034		0.0000340896		0.4811808071		1.2222612578		0.4811808071		1.2222612578

		RESIDUAL OUTPUT

		Observation		Predicted weightf		Residuals

		1		77.3674479056		11.0325520944

		2		67.6578281354		11.3421718646

		3		70.5536796458		-3.8536796458

		4		73.6198753627		-4.9198753627

		5		59.9923388432		-2.0923388432

		6		55.6400443673		-2.7400443673

		7		68.5095491679		20.8904508321

		8		61.9938832695		-5.4938832695

		9		59.9923388432		5.1076611568

		10		64.6768045218		11.6231954782

		11		74.045735879		-6.345735879

		12		60.5970607763		6.2029392237

		13		76.8138292345		2.3861707655

		14		67.6578281354		-12.5578281354

		15		63.8250834893		-5.2250834893

		16		56.9261431263		10.9738568737

		17		69.1057538906		-11.5057538906

		18		60.6311296176		-5.7311296176

		19		61.9938832695		-7.6938832695

		20		66.8912792062		34.4087207938

		21		64.5916324185		-6.1916324185

		22		67.7855862903		-1.8855862903

		23		59.9156839503		-9.7156839503

		24		79.241234177		-6.741234177

		25		58.3059311989		-2.8059311989

		26		63.3992229731		0.3007770269

		27		61.3550924952		3.5449075048

		28		64.8045626767		13.0954373233

		29		69.403856252		-6.703856252

		30		83.3294951329		16.4705048671

		31		64.8897347799		-2.1897347799

		32		66.7635210513		1.1364789487

		33		80.1866445231		-1.4866445231

		34		79.1986481254		-12.7986481254

		35		63.3140508698		-6.5140508698

		36		63.5695671796		3.9304328204

		37		72.2571217108		-6.7571217108

		38		72.8959124851		6.7040875149

		39		59.3109620172		-10.1109620172

		40		65.6988697608		-1.6988697608

		41		79.0708899705		-1.5708899705

		42		60.4181993594		5.0818006406

		43		73.7731851486		-16.1731851486

		44		63.2288787666		-2.7288787666
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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
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		studynum		gender		residenc		athlete		heightf		weightf		weights		bmifall		weightch		wt10		bmi25f		count

		748754		0		0		1		182.4		88.4		91.4		26.6		3		0		1		1

		725669		1		0		1		171		79		78.2		27		-0.8		0		1		1

		626517		1		0		1		174.4		66.7		68.1		21.9		1.4		0		0		1

		720338		0		1		1		178		68.7		71.3		21.7		2.6		0		0		1

		869173		1		1		1		162		57.9		58.2		22.1		0.3		0		0		1

		783316		1		1		1		156.89		52.9		55.1		21.5		2.2		0		0		1

		741511		1		1		1		172		89.4		95.2		30.2		5.8		1		1		1

		786369		1		0		1		164.35		56.5		56.8		20.9		0.3		0		0		1

		643342		1		0		1		162		65.1		67.4		24.8		2.3		0		0		1

		923053		1		0		1		167.5		76.3		82.3		27.2		6		1		1		1

		860942		0		0		0		178.5		67.7		67.7		21.2		0		0		0		1

		722715		1		0		0		162.71		66.8		72.8		25.2		6		1		1		1

		648913		0		0		0		181.75		79.2		81.5		24		2.3		0		0		1

		662496		1		0		1		171		55.1		56.4		18.8		1.3		0		0		1

		808596		1		0		0		166.5		58.6		58.2		21.1		-0.4		0		0		1

		882267		1		0		0		158.4		67.9		69		27.4		1.1		0		1		1

		848133		0		0		0		172.7		57.6		64.2		19.3		6.6		1		0		1

		767671		1		0		0		162.75		54.9		56.5		20.7		1.6		0		0		1

		867664		1		0		0		164.35		54.3		59.5		20.1		5.2		1		0		1

		930993		0		0		0		170.1		101.3		105.5		35		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		171.15		65.9		67.5		22.5		1.6		0		0		1

		761808		1		1		0		161.91		50.2		48.3		19.1		-1.9		0		0		1

		743353		0		1		0		184.6		72.5		73.8		21.3		1.3		0		0		1

		780231		1		1		0		160.02		55.5		55.1		21.7		-0.4		0		0		1

		746451		1		1		0		166		63.7		68.2		23.1		4.5		0		0		1

		785625		1		1		0		163.6		64.9		72.9		24.2		8		1		0		1

		785637		1		1		0		167.65		77.9		78.4		27.7		0.5		0		1		1

		660470		1		0		1		173.05		62.7		69		20.9		6.3		1		0		1

		586434		0		0		1		189.4		99.8		102.8		27.8		3		0		1		1

		821822		1		0		0		167.75		62.7		64.8		22.3		2.1		0		0		1

		662721		0		0		0		169.95		67.9		68.6		23.5		0.7		0		0		1

		868934		0		0		0		185.71		78.7		84.1		22.8		5.4		1		0		1

		782753		0		0		0		184.55		66.4		67.5		19.5		1.1		0		0		1

		840528		1		0		0		165.9		56.8		57.3		20.6		0.5		0		0		1

		609539		1		0		0		166.2		67.5		71.8		24.4		4.3		0		0		1

		681058		0		0		0		176.4		65.5		67.7		21		2.2		0		0		1

		827506		0		0		0		177.15		79.6		78.2		25.4		-1.4		0		1		1

		908055		1		0		0		161.2		49.2		58.2		18.9		9		1		0		1

		721484		0		0		0		168.7		64		66.6		22.4		2.6		0		0		1

		761943		0		0		0		184.4		77.5		81.9		22.8		4.4		0		0		1

		762464		1		0		0		162.5		65.5		70.6		24.8		5.1		1		0		1

		869255		0		0		0		178.18		57.6		58.8		18.1		1.2		0		0		1

		867408		1		0		0		165.8		60.5		67.7		22		7.2		1		0		1
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