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 nutri3a.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

	totcalf
	Total calories in the Fall semester

	Cal3000f
	0=no, 1=yes for over 3000 calories in Fall

	caf
	Calcium (mg) in Fall semester

	ca1000f
	0=no, 1=yes for over 1000 mg of calcium in 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 total calories consumed by subjects.  The variable totcalf gives the total number of calories.  The variable cal3000f 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 ca1000f 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 cal3000f)?  

3. Determine if athlete and cal3000f (consuming over 3000 calories) are independent.

Use the totcalf (total calories) to predict caf (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 caf  when the totcalf 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 totcalf a good predictor for caf?  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.  

	totcalf

	
	

	Mean
	2733.032

	Standard Error
	184.3276

	Median
	2519.8

	Mode
	#N/A

	Standard Deviation
	1222.691

	Sample Variance
	1494973

	Kurtosis
	1.043818

	Skewness
	0.8123

	Range
	5793.9

	Minimum
	901.7

	Maximum
	6695.6

	Sum
	120253.4

	Count
	44

	
	

	z
	1.264227

	pvalue
	0.103074


	Sum of count
	 

	cal3000f
	Total

	0
	27

	1
	17

	Grand Total
	44

	
	

	phat
	0.386

	z
	1.35

	pvalue
	0.088

	
	

	
	

	Sum of count
	cal3000f
	 
	 

	athlete
	0
	1
	Grand Total

	0
	20
	11
	31

	1
	7
	6
	13

	Grand Total
	27
	17
	44

	
	
	
	

	
	
	
	

	Chi-Square
	0.44
	
	

	df
	1
	
	

	p-value
	0.507
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	Regression Statistics

	Multiple R
	0.74086

	R Square
	0.548874

	Adjusted R Square
	0.538133

	Standard Error
	500.9339

	Observations
	44

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	41.1405
	186.7095
	0.220345
	0.82667

	totcalf
	0.446624
	0.062478
	7.148456
	8.92E-09
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7408604486

		R Square		0.5488742044

		Adjusted R Square		0.538133114

		Standard Error		500.9339089874

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		12822872.1279902		12822872.1279902		51.1004176784		0.0000000089

		Residual		42		10539260.8092825		250934.781173393

		Total		43		23362132.9372727

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

		Intercept		41.1404996846		186.7095069496		0.2203449645		0.8266700901		-335.6546592316		417.9356586007		-335.6546592316		417.9356586007

		totcalf		0.4466236964		0.0624783478		7.1484556149		0.0000000089		0.3205372459		0.5727101469		0.3205372459		0.5727101469

		RESIDUAL OUTPUT

		Observation		Predicted caf		Residuals

		1		1535.4094007637		-228.8094007637

		2		1081.5950628415		-89.0950628415

		3		1657.8736183194		629.0263816806

		4		1264.7554407392		579.8445592608

		5		908.2157438951		-213.7157438951

		6		518.8492053648		-284.2492053648

		7		1232.1072485317		89.9927514683

		8		702.3668822197		-268.9668822197

		9		877.3540464731		-205.8540464731

		10		2087.5256142659		201.4743857341

		11		1614.4617950283		-304.4617950283

		12		735.6403476022		157.7596523978

		13		1315.5812173907		166.0187826093

		14		1653.5860308339		989.1139691661

		15		1560.2416782842		63.4583217159

		16		1096.4676319319		-381.8676319319

		17		879.5425025856		133.8574974144

		18		443.8610867375		117.0389132625

		19		540.5997793799		-208.8997793799

		20		533.5431249767		-84.5431249767

		21		3031.5541213679		-147.2541213679

		22		1727.6809020683		-1362.8809020683

		23		979.8541847993		-248.9541847993

		24		1408.1216472869		-438.3216472869

		25		986.2855660276		459.7144339724

		26		1240.3697869152		140.6302130847

		27		1100.9785312657		550.6214687343

		28		804.2864097405		-150.0864097405

		29		1543.091328342		-400.391328342

		30		1587.128424808		-655.628424808

		31		963.2397832928		865.0602167072

		32		1984.2215532862		825.9784467138

		33		2078.8611145555		515.8388854445

		34		2078.4591532288		-1032.4591532288

		35		1100.6658946782		-356.0658946782

		36		1679.7135170738		719.3864829262

		37		786.0195005573		-428.1195005573

		38		2075.2434626146		-680.3434626146

		39		1062.8815299619		-177.6815299619

		40		1627.190570376		799.909429624

		41		1325.8089000385		160.5910999615

		42		567.1292269467		-48.9292269467

		43		962.5251853785		-28.0251853785

		44		577.3122472249		260.2877527751
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		totcalf

		Mean		2733.0318181818

		Standard Error		184.3275828488

		Median		2519.8

		Mode

		Standard Deviation		1222.690861645

		Sample Variance		1494972.94315011

		Kurtosis		1.0438178213

		Skewness		0.8122997099

		Range		5793.9

		Minimum		901.7

		Maximum		6695.6
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		Count		44

		z		1.2642265177
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		Sum of count

		cal3000f		Total

		0		27
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		Grand Total		44

		phat		0.3863636364

		z		1.3502712036
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		Sum of count		cal3000f

		athlete		0		1		Grand Total

		0		20		11		31

		1		7		6		13

		Grand Total		27		17		44

		Chi-Square		0.44

		df		1

		p-value		0.507
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		studynum		gender		residenc		athlete		totcalf		cal3000f		caf		ca1000f		count

		748754		0		0		1		3345.7		1		1306.6		1		1

		725669		1		0		1		2329.6		0		992.5		0		1

		626517		1		0		1		3619.9		1		2286.9		1		1

		720338		0		1		1		2739.7		0		1844.6		1		1

		869173		1		1		1		1941.4		0		694.5		0		1

		783316		1		1		1		1069.6		0		234.6		0		1

		741511		1		1		1		2666.6		0		1322.1		1		1

		786369		1		0		1		1480.5		0		433.4		0		1

		643342		1		0		1		1872.3		0		671.5		0		1

		923053		1		0		1		4581.9		1		2289		1		1

		860942		0		0		0		3522.7		1		1310		1		1

		722715		1		0		0		1555		0		893.4		0		1

		648913		0		0		0		2853.5		0		1481.6		1		1

		662496		1		0		1		3610.3		1		2642.7		1		1

		808596		1		0		0		3401.3		1		1623.7		1		1

		882267		1		0		0		2362.9		0		714.6		0		1

		848133		0		0		0		1877.2		0		1013.4		1		1

		767671		1		0		0		901.7		0		560.9		0		1

		867664		1		0		0		1118.3		0		331.7		0		1

		930993		0		0		0		1102.5		0		449		0		1

		725674		0		1		0		6695.6		1		2884.3		1		1

		826949		0		1		0		3776.2		1		364.8		0		1

		761808		1		1		0		2101.8		0		730.9		0		1

		743353		0		1		0		3060.7		1		969.8		0		1

		780231		1		1		0		2116.2		0		1446		1		1

		746451		1		1		0		2685.1		0		1381		1		1

		785625		1		1		0		2373		0		1651.6		1		1

		785637		1		1		0		1708.7		0		654.2		0		1

		660470		1		0		1		3362.9		1		1142.7		1		1

		586434		0		0		1		3461.5		1		931.5		0		1

		821822		1		0		0		2064.6		0		1828.3		1		1

		662721		0		0		0		4350.6		1		2810.2		1		1

		868934		0		0		0		4562.5		1		2594.7		1		1

		782753		0		0		0		4561.6		1		1046		1		1

		840528		1		0		0		2372.3		0		744.6		0		1

		609539		1		0		0		3668.8		1		2399.1		1		1

		681058		0		0		0		1667.8		0		357.9		0		1

		827506		0		0		0		4554.4		1		1394.9		1		1

		908055		1		0		0		2287.7		0		885.2		0		1

		721484		0		0		0		3551.2		1		2427.1		1		1

		761943		0		0		0		2876.4		0		1486.4		1		1

		762464		1		0		0		1177.7		0		518.2		0		1

		869255		0		0		0		2063		0		934.5		0		1

		867408		1		0		0		1200.5		0		837.6		0		1
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7408604486

		R Square		0.5488742044

		Adjusted R Square		0.538133114

		Standard Error		500.9339089874

		Observations		44

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		12822872.1279902		12822872.1279902		51.1004176784		0.0000000089

		Residual		42		10539260.8092825		250934.781173393

		Total		43		23362132.9372727

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

		Intercept		41.1404996846		186.7095069496		0.2203449645		0.8266700901		-335.6546592316		417.9356586007		-335.6546592316		417.9356586007

		totcalf		0.4466236964		0.0624783478		7.1484556149		0.0000000089		0.3205372459		0.5727101469		0.3205372459		0.5727101469

		RESIDUAL OUTPUT

		Observation		Predicted caf		Residuals

		1		1535.4094007637		-228.8094007637

		2		1081.5950628415		-89.0950628415

		3		1657.8736183194		629.0263816806

		4		1264.7554407392		579.8445592608

		5		908.2157438951		-213.7157438951

		6		518.8492053648		-284.2492053648

		7		1232.1072485317		89.9927514683

		8		702.3668822197		-268.9668822197

		9		877.3540464731		-205.8540464731

		10		2087.5256142659		201.4743857341

		11		1614.4617950283		-304.4617950283

		12		735.6403476022		157.7596523978

		13		1315.5812173907		166.0187826093

		14		1653.5860308339		989.1139691661

		15		1560.2416782842		63.4583217159

		16		1096.4676319319		-381.8676319319

		17		879.5425025856		133.8574974144

		18		443.8610867375		117.0389132625

		19		540.5997793799		-208.8997793799

		20		533.5431249767		-84.5431249767

		21		3031.5541213679		-147.2541213679

		22		1727.6809020683		-1362.8809020683

		23		979.8541847993		-248.9541847993

		24		1408.1216472869		-438.3216472869

		25		986.2855660276		459.7144339724

		26		1240.3697869152		140.6302130847

		27		1100.9785312657		550.6214687343

		28		804.2864097405		-150.0864097405

		29		1543.091328342		-400.391328342

		30		1587.128424808		-655.628424808

		31		963.2397832928		865.0602167072

		32		1984.2215532862		825.9784467138

		33		2078.8611145555		515.8388854445

		34		2078.4591532288		-1032.4591532288

		35		1100.6658946782		-356.0658946782

		36		1679.7135170738		719.3864829262

		37		786.0195005573		-428.1195005573

		38		2075.2434626146		-680.3434626146

		39		1062.8815299619		-177.6815299619

		40		1627.190570376		799.909429624

		41		1325.8089000385		160.5910999615

		42		567.1292269467		-48.9292269467

		43		962.5251853785		-28.0251853785

		44		577.3122472249		260.2877527751
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		totcalf

		Mean		2733.0318181818

		Standard Error		184.3275828488

		Median		2519.8

		Mode

		Standard Deviation		1222.690861645

		Sample Variance		1494972.94315011

		Kurtosis		1.0438178213

		Skewness		0.8122997099

		Range		5793.9

		Minimum		901.7

		Maximum		6695.6

		Sum		120253.4

		Count		44

		z		1.2642265177

		pvalue		0.1030744335
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		cal3000f		Total

		0		27

		1		17

		Grand Total		44

		phat		0.3863636364

		z		1.3502712036

		pvalue		0.0884645631
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		Sum of count		cal3000f

		athlete		0		1		Grand Total

		0		20		11		31

		1		7		6		13

		Grand Total		27		17		44

		Chi-Square		0.44

		df		1

		p-value		0.507
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		studynum		gender		residenc		athlete		totcalf		cal3000f		caf		ca1000f		count

		748754		0		0		1		3345.7		1		1306.6		1		1

		725669		1		0		1		2329.6		0		992.5		0		1

		626517		1		0		1		3619.9		1		2286.9		1		1

		720338		0		1		1		2739.7		0		1844.6		1		1

		869173		1		1		1		1941.4		0		694.5		0		1

		783316		1		1		1		1069.6		0		234.6		0		1

		741511		1		1		1		2666.6		0		1322.1		1		1

		786369		1		0		1		1480.5		0		433.4		0		1

		643342		1		0		1		1872.3		0		671.5		0		1

		923053		1		0		1		4581.9		1		2289		1		1

		860942		0		0		0		3522.7		1		1310		1		1

		722715		1		0		0		1555		0		893.4		0		1

		648913		0		0		0		2853.5		0		1481.6		1		1

		662496		1		0		1		3610.3		1		2642.7		1		1

		808596		1		0		0		3401.3		1		1623.7		1		1

		882267		1		0		0		2362.9		0		714.6		0		1

		848133		0		0		0		1877.2		0		1013.4		1		1

		767671		1		0		0		901.7		0		560.9		0		1

		867664		1		0		0		1118.3		0		331.7		0		1

		930993		0		0		0		1102.5		0		449		0		1

		725674		0		1		0		6695.6		1		2884.3		1		1

		826949		0		1		0		3776.2		1		364.8		0		1

		761808		1		1		0		2101.8		0		730.9		0		1

		743353		0		1		0		3060.7		1		969.8		0		1

		780231		1		1		0		2116.2		0		1446		1		1

		746451		1		1		0		2685.1		0		1381		1		1

		785625		1		1		0		2373		0		1651.6		1		1

		785637		1		1		0		1708.7		0		654.2		0		1

		660470		1		0		1		3362.9		1		1142.7		1		1

		586434		0		0		1		3461.5		1		931.5		0		1

		821822		1		0		0		2064.6		0		1828.3		1		1

		662721		0		0		0		4350.6		1		2810.2		1		1

		868934		0		0		0		4562.5		1		2594.7		1		1

		782753		0		0		0		4561.6		1		1046		1		1

		840528		1		0		0		2372.3		0		744.6		0		1

		609539		1		0		0		3668.8		1		2399.1		1		1

		681058		0		0		0		1667.8		0		357.9		0		1

		827506		0		0		0		4554.4		1		1394.9		1		1

		908055		1		0		0		2287.7		0		885.2		0		1

		721484		0		0		0		3551.2		1		2427.1		1		1

		761943		0		0		0		2876.4		0		1486.4		1		1

		762464		1		0		0		1177.7		0		518.2		0		1

		869255		0		0		0		2063		0		934.5		0		1

		867408		1		0		0		1200.5		0		837.6		0		1
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