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 nutri4a.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

	totcals
	Total calories in the Spring semester

	cal3000s
	0=no, 1=yes for over 3000 calories in Spring

	cas
	Calcium (mg) in Spring semester

	ca1000s
	0=no, 1=yes for over 1000 mg of calcium in 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 total calories consumed by subjects.  The variable totcals gives the total number of calories.  The variable cal3000s indicates whether the subject ingested more than 3000 calories.  The USDA generally recommends calorie consumption of 2000 per day.  

Another important variable is calcium.  The USDA recommends that an adult obtain 1000 mg or more of calcium per day.  Diet records were kept and the amount of calcium ingested is recorded.  The variable ca1000s indicates whether a student ingested sufficient calcium.  

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 calories (totcalf) is greater than 2500 calories?  

2.   Is there sufficient evidence to conclude that over 30% of first year students consume over 3000 calories? (Use variable cal3000s)?  

3. Determine if athlete and cal3000s (consuming over 3000 calories) are independent.

Use the totcals (total calories) to predict cas (calcium) 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 cas  when the totcals is 2500.  

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 totcals a good predictor for cas?  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.  

	totcals

	
	

	Mean
	2567.664

	Standard Error
	166.0405

	Median
	2563.95

	Mode
	#N/A

	Standard Deviation
	1101.388

	Sample Variance
	1213056

	Kurtosis
	-0.21981

	Skewness
	0.355074

	Range
	4689.9

	Minimum
	584.5

	Maximum
	5274.4

	Sum
	112977.2

	Count
	44

	
	

	z
	0.407513

	pvalue
	0.341816


	Sum of count
	cal3000s
	 
	 

	athlete
	0
	1
	Grand Total

	0
	19
	12
	31

	1
	10
	3
	13

	Grand Total
	29
	15
	44

	
	
	
	

	
	
	
	

	phat
	0.34090909
	
	

	z
	0.59215653
	
	

	pvalue
	0.27687284
	
	

	
	
	
	

	
	
	
	

	Chi-Square
	0.996
	
	

	df
	1
	
	

	p-value
	0.318
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	Regression Statistics

	Multiple R
	0.683314

	R Square
	0.466918

	Adjusted R Square
	0.454226

	Standard Error
	494.8434

	Observations
	44

	
	


	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	86.32921
	191.0899
	0.451773
	0.653757

	totcals
	0.415567
	0.068516
	6.065242
	3.2E-07
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		totcals

		Mean		2567.6636363636

		Standard Error		166.0405331793

		Median		2563.95

		Mode

		Standard Deviation		1101.3882970926

		Sample Variance		1213056.18097252

		Kurtosis		-0.2198114821
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6833141216

		R Square		0.4669181888

		Adjusted R Square		0.4542257648

		Standard Error		494.8434229812

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		9008071.46161657		9008071.46161657		36.7871563423		0.00000032

		Residual		42		10284540.5572471		244870.013267787

		Total		43		19292612.0188636

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

		Intercept		86.3292097434		191.089923444		0.4517726952		0.6537572149		-299.3059903474		471.9644098342		-299.3059903474		471.9644098342

		totcals		0.4155671655		0.0685161761		6.0652416557		0.00000032		0.2772958804		0.5538384506		0.2772958804		0.5538384506

		RESIDUAL OUTPUT

		Observation		Predicted cas		Residuals

		1		946.345458767		45.354541233

		2		974.1053454231		-112.2053454231

		3		1133.1844563804		6.4155436196

		4		1443.945582749		903.954417251

		5		646.264408552		-192.364408552

		6		1339.3888839066		-690.0888839066

		7		1253.4495940791		396.9504059209

		8		446.7090556739		-114.3090556739

		9		1185.0472386361		40.8527613639

		10		1170.4608311267		103.1391688733

		11		1533.8327606489		-521.5327606489

		12		690.1067445133		-203.2067445133

		13		1091.2537293804		-229.2537293804

		14		1114.8163876648		-91.0163876648

		15		1256.8988015528		185.0011984472

		16		1507.6520292217		34.3479707783

		17		922.6996870494		217.0003129506

		18		329.2282179842		91.2717820158

		19		490.759175218		-79.459175218

		20		2054.6215324664		-1235.2215324664

		21		1207.6956491564		-101.8956491564

		22		1096.8638861148		-696.5638861148

		23		1188.4964461098		540.0035538902

		24		1832.5424392177		-946.8424392177

		25		979.7986155905		322.0013844095

		26		1361.3308302456		530.9691697544

		27		1428.8189379244		135.8810620756

		28		581.1865904331		-166.2865904331

		29		980.0063991733		274.0936008267

		30		1890.3893886567		-819.2893886567

		31		605.4141561823		115.9858438177

		32		1441.3690663228		665.4309336772

		33		1537.157297973		-119.657297973

		34		1474.1573156816		-338.2573156816

		35		824.1687121069		-280.1687121069

		36		1186.7095072981		431.3904927019

		37		631.5948876095		-489.0948876095

		38		1096.9885562644		-119.7885562645

		39		742.3019805014		-59.2019805014

		40		1959.2488679818		1004.8511320182

		41		2278.1966675109		91.9033324891

		42		668.0816847413		50.9183152587

		43		1704.7555358233		1327.4444641767

		44		520.0566603865		90.5433396135
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		ca1000s

		Mean		0.5454545455

		Standard Error		0.0759335518

		Median		1

		Mode		1

		Standard Deviation		0.5036862005

		Sample Variance		0.2536997886

		Kurtosis		-2.0601045296

		Skewness		-0.1890822007

		Range		1

		Minimum		0

		Maximum		1

		Sum		24

		Count		44
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		studynum		gender		residenc		athlete		totcals		cal3000s		cas		ca1000s		count

		748754		0		0		1		2069.5		0		991.7		0		1

		725669		1		0		1		2136.3		0		861.9		0		1

		626517		1		0		1		2519.1		0		1139.6		1		1

		720338		0		1		1		3266.9		1		2347.9		1		1

		869173		1		1		1		1347.4		0		453.9		0		1

		783316		1		1		1		3015.3		1		649.3		0		1

		741511		1		1		1		2808.5		0		1650.4		1		1

		786369		1		0		1		867.2		0		332.4		0		1

		643342		1		0		1		2643.9		0		1225.9		1		1

		923053		1		0		1		2608.8		0		1273.6		1		1

		860942		0		0		0		3483.2		1		1012.3		1		1

		722715		1		0		0		1452.9		0		486.9		0		1

		648913		0		0		0		2418.2		0		862		0		1

		662496		1		0		1		2474.9		0		1023.8		1		1

		808596		1		0		0		2816.8		0		1441.9		1		1

		882267		1		0		0		3420.2		1		1542		1		1

		848133		0		0		0		2012.6		0		1139.7		1		1

		767671		1		0		0		584.5		0		420.5		0		1

		867664		1		0		0		973.2		0		411.3		0		1

		930993		0		0		0		4736.4		1		819.4		0		1

		725674		0		1		0		2698.4		0		1105.8		1		1

		826949		0		1		0		2431.7		0		400.3		0		1

		761808		1		1		0		2652.2		0		1728.5		1		1

		743353		0		1		0		4202		1		885.7		0		1

		780231		1		1		0		2150		0		1301.8		1		1

		746451		1		1		0		3068.1		1		1892.3		1		1

		785625		1		1		0		3230.5		1		1564.7		1		1

		785637		1		1		0		1190.8		0		414.9		0		1

		660470		1		0		1		2150.5		0		1254.1		1		1

		586434		0		0		1		4341.2		1		1071.1		1		1

		821822		1		0		0		1249.1		0		721.4		0		1

		662721		0		0		0		3260.7		1		2106.8		1		1

		868934		0		0		0		3491.2		1		1417.5		1		1

		782753		0		0		0		3339.6		1		1135.9		1		1

		840528		1		0		0		1775.5		0		544		0		1

		609539		1		0		0		2647.9		0		1618.1		1		1

		681058		0		0		0		1312.1		0		142.5		0		1

		827506		0		0		0		2432		0		977.2		0		1

		908055		1		0		0		1578.5		0		683.1		0		1

		721484		0		0		0		4506.9		1		2964.1		1		1

		761943		0		0		0		5274.4		1		2370.1		1		1

		762464		1		0		0		1399.9		0		719		0		1

		869255		0		0		0		3894.5		1		3032.2		1		1

		867408		1		0		0		1043.7		0		610.6		0		1





Sheet3

		





		






_1057601514.xls
Chart2

		2069.5

		2136.3

		2519.1

		3266.9

		1347.4

		3015.3

		2808.5

		867.2

		2643.9

		2608.8

		3483.2

		1452.9

		2418.2

		2474.9

		2816.8

		3420.2

		2012.6

		584.5

		973.2

		4736.4

		2698.4

		2431.7

		2652.2

		4202

		2150

		3068.1

		3230.5

		1190.8

		2150.5

		4341.2

		1249.1

		3260.7

		3491.2

		3339.6

		1775.5

		2647.9

		1312.1

		2432

		1578.5

		4506.9

		5274.4

		1399.9

		3894.5

		1043.7



totcals

Residuals

totcals  Residual Plot

45.354541233

-112.2053454231

6.4155436196

903.954417251

-192.364408552

-690.0888839066

396.9504059209

-114.3090556739

40.8527613639

103.1391688733

-521.5327606489

-203.2067445133

-229.2537293804

-91.0163876648

185.0011984472

34.3479707783

217.0003129506

91.2717820158

-79.459175218

-1235.2215324664

-101.8956491564

-696.5638861148

540.0035538902

-946.8424392177

322.0013844095

530.9691697544

135.8810620756

-166.2865904331

274.0936008267

-819.2893886567

115.9858438177

665.4309336772

-119.657297973

-338.2573156816

-280.1687121069

431.3904927019

-489.0948876095

-119.7885562645

-59.2019805014

1004.8511320182

91.9033324891

50.9183152587

1327.4444641767

90.5433396135



Sheet4
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		athlete		0		1		Grand Total

		0		19		12		31
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		Grand Total		29		15		44

		phat		0.3409090909

		z		0.5921565255

		pvalue		0.2768728393
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		totcals

		Mean		2567.6636363636

		Standard Error		166.0405331793

		Median		2563.95

		Mode

		Standard Deviation		1101.3882970926

		Sample Variance		1213056.18097252

		Kurtosis		-0.2198114821

		Skewness		0.3550743481

		Range		4689.9

		Minimum		584.5

		Maximum		5274.4
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		Count		44

		z		0.4075127625
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6833141216

		R Square		0.4669181888

		Adjusted R Square		0.4542257648

		Standard Error		494.8434229812

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		9008071.46161657		9008071.46161657		36.7871563423		0.00000032

		Residual		42		10284540.5572471		244870.013267787

		Total		43		19292612.0188636

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

		Intercept		86.3292097434		191.089923444		0.4517726952		0.6537572149		-299.3059903474		471.9644098342		-299.3059903474		471.9644098342

		totcals		0.4155671655		0.0685161761		6.0652416557		0.00000032		0.2772958804		0.5538384506		0.2772958804		0.5538384506

		RESIDUAL OUTPUT

		Observation		Predicted cas		Residuals

		1		946.345458767		45.354541233

		2		974.1053454231		-112.2053454231

		3		1133.1844563804		6.4155436196

		4		1443.945582749		903.954417251

		5		646.264408552		-192.364408552

		6		1339.3888839066		-690.0888839066

		7		1253.4495940791		396.9504059209

		8		446.7090556739		-114.3090556739

		9		1185.0472386361		40.8527613639

		10		1170.4608311267		103.1391688733

		11		1533.8327606489		-521.5327606489

		12		690.1067445133		-203.2067445133

		13		1091.2537293804		-229.2537293804

		14		1114.8163876648		-91.0163876648

		15		1256.8988015528		185.0011984472

		16		1507.6520292217		34.3479707783

		17		922.6996870494		217.0003129506

		18		329.2282179842		91.2717820158

		19		490.759175218		-79.459175218

		20		2054.6215324664		-1235.2215324664

		21		1207.6956491564		-101.8956491564

		22		1096.8638861148		-696.5638861148

		23		1188.4964461098		540.0035538902

		24		1832.5424392177		-946.8424392177

		25		979.7986155905		322.0013844095

		26		1361.3308302456		530.9691697544

		27		1428.8189379244		135.8810620756

		28		581.1865904331		-166.2865904331

		29		980.0063991733		274.0936008267

		30		1890.3893886567		-819.2893886567

		31		605.4141561823		115.9858438177

		32		1441.3690663228		665.4309336772

		33		1537.157297973		-119.657297973

		34		1474.1573156816		-338.2573156816

		35		824.1687121069		-280.1687121069

		36		1186.7095072981		431.3904927019

		37		631.5948876095		-489.0948876095

		38		1096.9885562644		-119.7885562645

		39		742.3019805014		-59.2019805014

		40		1959.2488679818		1004.8511320182

		41		2278.1966675109		91.9033324891

		42		668.0816847413		50.9183152587

		43		1704.7555358233		1327.4444641767

		44		520.0566603865		90.5433396135
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Sheet1

		ca1000s

		Mean		0.5454545455

		Standard Error		0.0759335518

		Median		1

		Mode		1

		Standard Deviation		0.5036862005

		Sample Variance		0.2536997886

		Kurtosis		-2.0601045296

		Skewness		-0.1890822007

		Range		1

		Minimum		0

		Maximum		1

		Sum		24

		Count		44





Sheet2

		studynum		gender		residenc		athlete		totcals		cal3000s		cas		ca1000s		count

		748754		0		0		1		2069.5		0		991.7		0		1

		725669		1		0		1		2136.3		0		861.9		0		1

		626517		1		0		1		2519.1		0		1139.6		1		1

		720338		0		1		1		3266.9		1		2347.9		1		1

		869173		1		1		1		1347.4		0		453.9		0		1

		783316		1		1		1		3015.3		1		649.3		0		1

		741511		1		1		1		2808.5		0		1650.4		1		1

		786369		1		0		1		867.2		0		332.4		0		1

		643342		1		0		1		2643.9		0		1225.9		1		1

		923053		1		0		1		2608.8		0		1273.6		1		1

		860942		0		0		0		3483.2		1		1012.3		1		1

		722715		1		0		0		1452.9		0		486.9		0		1

		648913		0		0		0		2418.2		0		862		0		1

		662496		1		0		1		2474.9		0		1023.8		1		1

		808596		1		0		0		2816.8		0		1441.9		1		1

		882267		1		0		0		3420.2		1		1542		1		1

		848133		0		0		0		2012.6		0		1139.7		1		1

		767671		1		0		0		584.5		0		420.5		0		1

		867664		1		0		0		973.2		0		411.3		0		1

		930993		0		0		0		4736.4		1		819.4		0		1

		725674		0		1		0		2698.4		0		1105.8		1		1

		826949		0		1		0		2431.7		0		400.3		0		1

		761808		1		1		0		2652.2		0		1728.5		1		1

		743353		0		1		0		4202		1		885.7		0		1

		780231		1		1		0		2150		0		1301.8		1		1

		746451		1		1		0		3068.1		1		1892.3		1		1

		785625		1		1		0		3230.5		1		1564.7		1		1

		785637		1		1		0		1190.8		0		414.9		0		1

		660470		1		0		1		2150.5		0		1254.1		1		1

		586434		0		0		1		4341.2		1		1071.1		1		1

		821822		1		0		0		1249.1		0		721.4		0		1

		662721		0		0		0		3260.7		1		2106.8		1		1

		868934		0		0		0		3491.2		1		1417.5		1		1

		782753		0		0		0		3339.6		1		1135.9		1		1

		840528		1		0		0		1775.5		0		544		0		1

		609539		1		0		0		2647.9		0		1618.1		1		1

		681058		0		0		0		1312.1		0		142.5		0		1

		827506		0		0		0		2432		0		977.2		0		1

		908055		1		0		0		1578.5		0		683.1		0		1

		721484		0		0		0		4506.9		1		2964.1		1		1

		761943		0		0		0		5274.4		1		2370.1		1		1

		762464		1		0		0		1399.9		0		719		0		1

		869255		0		0		0		3894.5		1		3032.2		1		1

		867408		1		0		0		1043.7		0		610.6		0		1





Sheet3

		





		






