HANDOUT #7

Correlation, Regression, Chi Square
1.  Below are 3 scatterplots displaying relationships between variables.  Below the scatterplots are several correlations.  Choose the correlation that best matches each scatterplot, and put the appropriate letter  in the blank below the scatterplot it belongs with.   (You are not a correlation expert—just think about the strengths and directions of the relationships)



[image: image1.wmf] 

60.0

65.0

70.0

75.0

80.0

0

20

40

60

80

  

  
[image: image3.wmf] 

0

0.5

1

1.5

0

5

10

15

20

 



a)  r = 0.52
  b)  r = -0.97
      c)  r = -0.34
d)  r = 1.00
   e)  r = 0.70           f)  r = 0.96

2.  A medical student wanted to examine the relationship between the average daily protein intake and LDL cholesterol levels (the "bad cholesterol").  He randomly selected 10 patients who were willing to participate in his research.  In the end, the correlation between the two variables was –0.81.  Based on this information alone, which of the following can you conclude?

a) Increased protein intake causes higher LDL cholesterol levels

b) Increased protein intake causes lower LDL cholesterol levels

c) Increased protein intake is associated with higher LDL cholesterol levels.

d) Increased protein intake is associated with lower LDL cholesterol levels.

e) There is very little relationship between the two variables
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3.  The regression analysis above considered the Gross Domestic Product of 46 countries (in thousands of dollars per person) and the life expectancy at birth for each country.  


A.  What percentage of the variability in Life Expectancy can be attributed to the relationship w/ GDP?


B.  Predict the life expectancy at birth for someone born in a country with a per-person GDP of $22,000.

C.  Interpret what the slope of the line means in this particular problem.

D.  Interpret the intercept and then state whether it has any practical applications.

E.  Circle the country with the lowest GDP and also circle the country with the lowest life expectancy.
4.  An agent for a residential real estate company would like to predict selling prices for homes based upon the size (amount of square footage). A sample of 25 homes in a particular neighborhood was selected. A regression analysis revealed the following scatterplot and regression equation. 
The regression equation is 

Price = - 7598 + 105 Square Feet

If a home has 1800 square feet of living area, what selling price would this regression model     predict? 

a) $196,698 
b) $192,506

c) $181,402 

d) $189,000   
e)  None of these
5.  A researcher was interested in studying the relationship between a city's latitude (in degrees) and its average April temperature (in degrees Fahrenheit).  A least-squares regression was performed using Minitab software. 
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A. The percentage of the variability in April temperature that's explained by the linear relationship with latitude is 91.7%.  Which of the following is the value of the correlation?

a) -0.958

b)  -0.917
c)  0.958
d)  0.917

b) None of the above.  The correlation should be near zero because the line doesn't touch every data point.

B.  The regression equation is reported to be AprTemp = 118.776 – 1.64365 Latitude.  Interpret the slope in terms of this particular problem.

C.  San Diego has a latitude of 33o.  Use the regression equation to predict the average April temperature   for San Diego.

D.  Assuming San Diego’s actual average April temperature was 65.2 degrees, what is the residual value for San Diego?
CHI SQUARE EXAMPLE
6.  Below is the data from a study that looked at a high school student’s grades and how often they wore their seatbelt as a passenger.  Write your hypotheses off to the right, and then interpret the meaning of the P-value
	
	
	As and Bs  
	C's  
	D's and F's  
	Total  

	Never
	  
	52  
	32  
	18  
	102  

	Rarely
	  
	128  
	93  
	22  
	243  

	Sometimes
	  
	166  
	104  
	8  
	278  

	Most Times
	  
	298  
	128  
	24  
	450  

	Always
	  
	1056  
	300  
	41  
	1397  

	Total
	  
	1700  
	657  
	113  
	2470  

	
	
	
	
	
	

	
	
	126.20
	chi-square
	
	

	
	
	8
	df
	
	

	
	
	1.73E-23
	p-value
	
	


How much evidence is there to suggest that seat belt use and grades are related?
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Sheet3

		AGE		HT		WT		WAIST		PULSE		SYS		DIAS		CHOL		BMI		LEG		ELBOW		WRIST		ARM

		58		70.8		169.1		90.6		68		125		78		522		23.8		42.5		7.7		6.4		31.9

		22		66.2		144.2		78.1		64		107		54		127		23.2		40.2		7.6		6.2		31.0

		32		71.7		179.3		96.5		88		126		81		740		24.6		44.4		7.3		5.8		32.7

		31		68.7		175.8		87.7		72		110		68		49		26.2		42.8		7.5		5.9		33.4

		28		67.6		152.6		87.1		64		110		66		230		23.5		40.0		7.1		6.0		30.1

		46		69.2		166.8		92.4		72		107		83		316		24.5		47.3		7.1		5.8		30.5

		41		66.5		135.0		78.8		60		113		71		590		21.5		43.4		6.5		5.2		27.6

		56		67.2		201.5		103.3		88		126		72		466		31.4		40.1		7.5		5.6		38.0

		20		68.3		175.2		89.1		76		137		85		121		26.4		42.1		7.5		5.5		32.0

		54		65.6		139.0		82.5		60		110		71		578		22.7		36.0		6.9		5.5		29.3

		17		63.0		156.3		86.7		96		109		65		78		27.8		44.2		7.1		5.3		31.7

		73		68.3		186.6		103.3		72		153		87		265		28.1		36.7		8.1		6.7		30.7

		52		73.1		191.1		91.8		56		112		77		250		25.2		48.4		8.0		5.2		34.7

		25		67.6		151.3		75.6		64		119		81		265		23.3		41.0		7.0		5.7		30.6

		29		68.0		209.4		105.5		60		113		82		273		31.9		39.8		6.9		6.0		34.2

		17		71.0		237.1		108.7		64		125		76		272		33.1		45.2		8.3		6.6		41.1

		41		61.3		176.7		104.0		84		131		80		972		33.2		40.2		6.7		5.7		33.1

		52		76.2		220.6		103.0		76		121		75		75		26.7		46.2		7.9		6.0		32.2

		32		66.3		166.1		91.3		84		132		81		138		26.6		39.0		7.5		5.7		31.2

		20		69.7		137.4		75.2		88		112		44		139		19.9		44.8		6.9		5.6		25.9

		20		65.4		164.2		87.7		72		121		65		638		27.1		40.9		7.0		5.6		33.7

		29		70.0		162.4		77.0		56		116		64		613		23.4		43.1		7.5		5.2		30.3

		18		62.9		151.8		85.0		68		95		58		762		27.0		38.0		7.4		5.8		32.8

		26		68.5		144.1		79.6		64		110		70		303		21.6		41.0		6.8		5.7		31.0

		33		68.3		204.6		103.8		60		110		66		690		30.9		46.0		7.4		6.1		36.2

		55		69.4		193.8		103.0		68		125		82		31		28.3		41.4		7.2		6.0		33.6

		53		69.2		172.9		97.1		60		124		79		189		25.5		42.7		6.6		5.9		31.9

		28		68.0		161.9		86.9		60		131		69		957		24.6		40.5		7.3		5.7		32.9

		28		71.9		174.8		88.0		56		109		64		339		23.8		44.2		7.8		6.0		30.9

		37		66.1		169.8		91.5		84		112		79		416		27.4		41.8		7.0		6.1		34.0

		40		72.4		213.3		102.9		72		127		72		120		28.7		47.2		7.5		5.9		34.8

		33		73.0		198.0		93.1		84		132		74		702		26.2		48.2		7.8		6.0		33.6

		26		68.0		173.3		98.9		88		116		81		1252		26.4		42.9		6.7		5.8		31.3

		53		68.7		214.5		107.5		56		125		84		288		32.1		42.8		8.2		5.9		37.6

		36		70.3		137.1		81.6		64		112		77		176		19.6		40.8		7.1		5.3		27.9

		34		63.7		119.5		75.7		56		125		77		277		20.7		42.6		6.6		5.3		26.9

		42		71.1		189.1		95.0		56		120		83		649		26.3		44.9		7.4		6.0		36.9

		18		65.6		164.7		91.1		60		118		68		113		26.9		41.1		7.0		6.1		34.5

		44		68.3		170.1		94.9		64		115		75		656		25.6		44.5		7.3		5.8		32.1

		20		66.3		151.0		79.9		72		115		65		172		24.2		44.0		7.1		5.4		30.7





		





		






_1157948361.xls
Chart3

		16

		16

		16

		9

		1

		8

		10

		16

		14

		13

		13

		15

		16

		9

		11

		2

		18

		15

		13

		15

		17

		9

		12

		14

		5

		6

		8

		18

		16



1.2

1.2

1

0.8

0.1

0.8

0.8

1

1

1

1.1

1.2

1.2

0.7

0.9

0.2

1.4

1.2

1.1

1

1.3

0.8

1

1

0.5

0.6

0.7

1.4

1.1



Output

		





Output

		58

		22

		32

		31

		28

		46

		41

		56

		20

		54

		17

		73

		52

		25

		29

		17

		41

		52

		32

		20

		20

		29

		18

		26

		33

		55

		53

		28

		28

		37

		40

		33

		26

		53

		36

		34

		42

		18

		44

		20



70.8

66.2

71.7

68.7

67.6

69.2

66.5

67.2

68.3

65.6

63

68.3

73.1

67.6

68

71

61.3

76.2

66.3

69.7

65.4

70

62.9

68.5

68.3

69.4

69.2

68

71.9

66.1

72.4

73

68

68.7

70.3

63.7

71.1

65.6

68.3

66.3



Sheet1

		42.5

		40.2

		44.4

		42.8

		40

		47.3

		43.4

		40.1

		42.1

		36

		44.2

		36.7

		48.4

		41

		39.8

		45.2

		40.2

		46.2

		39

		44.8

		40.9

		43.1

		38

		41

		46

		41.4

		42.7

		40.5

		44.2

		41.8

		47.2

		48.2

		42.9

		42.8

		40.8

		42.6

		44.9

		41.1

		44.5

		44



LEG

CHOL

522

127

740

49

230

316

590

466

121

578

78

265

250

265

273

272

972

75

138

139

638

613

762

303

690

31

189

957

339

416

120

702

1252

288

176

277

649

113

656

172



Sheet2

		125

		107

		126

		110

		110

		107

		113

		126

		137

		110

		109

		153

		112

		119

		113

		125

		131

		121

		132

		112

		121

		116

		95

		110

		110

		125

		124

		131

		109

		112

		127

		132

		116

		125

		112

		125

		120

		118

		115

		115



SYS

DIAS

78

54

81

68

66

83

71

72

85

71

65

87

77

81

82

76

80

75

81

44

65

64

58

70

66

82

79

69

64

79

72

74

81

84

77

77

83

68

75

65



Sheet3

		31.9

		31

		32.7

		33.4

		30.1

		30.5

		27.6

		38

		32

		29.3

		31.7

		30.7

		34.7

		30.6

		34.2

		41.1

		33.1

		32.2

		31.2

		25.9

		33.7

		30.3

		32.8

		31

		36.2

		33.6

		31.9

		32.9

		30.9

		34

		34.8

		33.6

		31.3

		37.6

		27.9

		26.9

		36.9

		34.5

		32.1

		30.7



ARM

WRIST

6.4

6.2

5.8

5.9

6

5.8

5.2

5.6

5.5

5.5

5.3

6.7

5.2

5.7

6

6.6

5.7

6

5.7

5.6

5.6

5.2

5.8

5.7

6.1

6

5.9

5.7

6

6.1

5.9

6

5.8

5.9

5.3

5.3

6

6.1

5.8

5.4



		169.1

		144.2

		179.3

		175.8

		152.6

		166.8

		135

		201.5

		175.2

		139

		156.3

		186.6

		191.1

		151.3

		209.4

		237.1

		176.7

		220.6

		166.1

		137.4

		164.2

		162.4

		151.8

		144.1

		204.6

		193.8

		172.9

		161.9

		174.8

		169.8

		213.3

		198

		173.3

		214.5

		137.1

		119.5

		189.1

		164.7

		170.1

		151



WT

CHOL

522

127

740

49

230

316

590

466

121

578

78

265

250

265

273

272

972

75

138

139

638

613

762

303

690

31

189

957

339

416

120

702

1252

288

176

277

649

113

656

172



		16

		16

		16

		9

		1

		8

		10

		16

		14

		13

		13

		15

		16

		9

		11

		2

		18

		15

		13

		15

		17

		9

		12

		14

		5

		6

		8

		18

		16



TAR

NICOTINE

1.2

1.2

1

0.8

0.1

0.8

0.8

1

1

1

1.1

1.2

1.2

0.7

0.9

0.2

1.4

1.2

1.1

1

1.3

0.8

1

1

0.5

0.6

0.7

1.4

1.1



		16

		16

		16

		9

		1

		8

		10

		16

		14

		13

		13

		15

		16

		9

		11

		2

		18

		15

		13

		15

		17

		9

		12

		14

		5

		6

		8

		18

		16



1.2

1.2

1

0.8

0.1

0.8

0.8

1

1

1

1.1

1.2

1.2

0.7

0.9

0.2

1.4

1.2

1.1

1

1.3

0.8

1

1

0.5

0.6

0.7

1.4

1.1



		AGE		HT		WT		WAIST		PULSE		SYS		DIAS		CHOL		BMI		LEG		ELBOW		WRIST		ARM

		58		70.8		169.1		90.6		68		125		78		522		23.8		42.5		7.7		6.4		31.9

		22		66.2		144.2		78.1		64		107		54		127		23.2		40.2		7.6		6.2		31.0

		32		71.7		179.3		96.5		88		126		81		740		24.6		44.4		7.3		5.8		32.7

		31		68.7		175.8		87.7		72		110		68		49		26.2		42.8		7.5		5.9		33.4

		28		67.6		152.6		87.1		64		110		66		230		23.5		40.0		7.1		6.0		30.1

		46		69.2		166.8		92.4		72		107		83		316		24.5		47.3		7.1		5.8		30.5

		41		66.5		135.0		78.8		60		113		71		590		21.5		43.4		6.5		5.2		27.6

		56		67.2		201.5		103.3		88		126		72		466		31.4		40.1		7.5		5.6		38.0

		20		68.3		175.2		89.1		76		137		85		121		26.4		42.1		7.5		5.5		32.0

		54		65.6		139.0		82.5		60		110		71		578		22.7		36.0		6.9		5.5		29.3

		17		63.0		156.3		86.7		96		109		65		78		27.8		44.2		7.1		5.3		31.7

		73		68.3		186.6		103.3		72		153		87		265		28.1		36.7		8.1		6.7		30.7

		52		73.1		191.1		91.8		56		112		77		250		25.2		48.4		8.0		5.2		34.7

		25		67.6		151.3		75.6		64		119		81		265		23.3		41.0		7.0		5.7		30.6

		29		68.0		209.4		105.5		60		113		82		273		31.9		39.8		6.9		6.0		34.2

		17		71.0		237.1		108.7		64		125		76		272		33.1		45.2		8.3		6.6		41.1

		41		61.3		176.7		104.0		84		131		80		972		33.2		40.2		6.7		5.7		33.1

		52		76.2		220.6		103.0		76		121		75		75		26.7		46.2		7.9		6.0		32.2

		32		66.3		166.1		91.3		84		132		81		138		26.6		39.0		7.5		5.7		31.2

		20		69.7		137.4		75.2		88		112		44		139		19.9		44.8		6.9		5.6		25.9

		20		65.4		164.2		87.7		72		121		65		638		27.1		40.9		7.0		5.6		33.7

		29		70.0		162.4		77.0		56		116		64		613		23.4		43.1		7.5		5.2		30.3

		18		62.9		151.8		85.0		68		95		58		762		27.0		38.0		7.4		5.8		32.8

		26		68.5		144.1		79.6		64		110		70		303		21.6		41.0		6.8		5.7		31.0

		33		68.3		204.6		103.8		60		110		66		690		30.9		46.0		7.4		6.1		36.2

		55		69.4		193.8		103.0		68		125		82		31		28.3		41.4		7.2		6.0		33.6

		53		69.2		172.9		97.1		60		124		79		189		25.5		42.7		6.6		5.9		31.9

		28		68.0		161.9		86.9		60		131		69		957		24.6		40.5		7.3		5.7		32.9

		28		71.9		174.8		88.0		56		109		64		339		23.8		44.2		7.8		6.0		30.9

		37		66.1		169.8		91.5		84		112		79		416		27.4		41.8		7.0		6.1		34.0

		40		72.4		213.3		102.9		72		127		72		120		28.7		47.2		7.5		5.9		34.8

		33		73.0		198.0		93.1		84		132		74		702		26.2		48.2		7.8		6.0		33.6

		26		68.0		173.3		98.9		88		116		81		1252		26.4		42.9		6.7		5.8		31.3

		53		68.7		214.5		107.5		56		125		84		288		32.1		42.8		8.2		5.9		37.6

		36		70.3		137.1		81.6		64		112		77		176		19.6		40.8		7.1		5.3		27.9

		34		63.7		119.5		75.7		56		125		77		277		20.7		42.6		6.6		5.3		26.9

		42		71.1		189.1		95.0		56		120		83		649		26.3		44.9		7.4		6.0		36.9

		18		65.6		164.7		91.1		60		118		68		113		26.9		41.1		7.0		6.1		34.5

		44		68.3		170.1		94.9		64		115		75		656		25.6		44.5		7.3		5.8		32.1

		20		66.3		151.0		79.9		72		115		65		172		24.2		44.0		7.1		5.4		30.7
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Sheet1

		AGE		HT		WT		WAIST		PULSE		SYS		DIAS		CHOL		BMI		LEG		ELBOW		WRIST		ARM

		58		70.8		169.1		90.6		68		125		78		522		23.8		42.5		7.7		6.4		31.9

		22		66.2		144.2		78.1		64		107		54		127		23.2		40.2		7.6		6.2		31.0

		32		71.7		179.3		96.5		88		126		81		740		24.6		44.4		7.3		5.8		32.7

		31		68.7		175.8		87.7		72		110		68		49		26.2		42.8		7.5		5.9		33.4

		28		67.6		152.6		87.1		64		110		66		230		23.5		40.0		7.1		6.0		30.1

		46		69.2		166.8		92.4		72		107		83		316		24.5		47.3		7.1		5.8		30.5

		41		66.5		135.0		78.8		60		113		71		590		21.5		43.4		6.5		5.2		27.6

		56		67.2		201.5		103.3		88		126		72		466		31.4		40.1		7.5		5.6		38.0

		20		68.3		175.2		89.1		76		137		85		121		26.4		42.1		7.5		5.5		32.0

		54		65.6		139.0		82.5		60		110		71		578		22.7		36.0		6.9		5.5		29.3

		17		63.0		156.3		86.7		96		109		65		78		27.8		44.2		7.1		5.3		31.7

		73		68.3		186.6		103.3		72		153		87		265		28.1		36.7		8.1		6.7		30.7

		52		73.1		191.1		91.8		56		112		77		250		25.2		48.4		8.0		5.2		34.7

		25		67.6		151.3		75.6		64		119		81		265		23.3		41.0		7.0		5.7		30.6

		29		68.0		209.4		105.5		60		113		82		273		31.9		39.8		6.9		6.0		34.2

		17		71.0		237.1		108.7		64		125		76		272		33.1		45.2		8.3		6.6		41.1

		41		61.3		176.7		104.0		84		131		80		972		33.2		40.2		6.7		5.7		33.1

		52		76.2		220.6		103.0		76		121		75		75		26.7		46.2		7.9		6.0		32.2

		32		66.3		166.1		91.3		84		132		81		138		26.6		39.0		7.5		5.7		31.2

		20		69.7		137.4		75.2		88		112		44		139		19.9		44.8		6.9		5.6		25.9

		20		65.4		164.2		87.7		72		121		65		638		27.1		40.9		7.0		5.6		33.7

		29		70.0		162.4		77.0		56		116		64		613		23.4		43.1		7.5		5.2		30.3

		18		62.9		151.8		85.0		68		95		58		762		27.0		38.0		7.4		5.8		32.8

		26		68.5		144.1		79.6		64		110		70		303		21.6		41.0		6.8		5.7		31.0

		33		68.3		204.6		103.8		60		110		66		690		30.9		46.0		7.4		6.1		36.2

		55		69.4		193.8		103.0		68		125		82		31		28.3		41.4		7.2		6.0		33.6

		53		69.2		172.9		97.1		60		124		79		189		25.5		42.7		6.6		5.9		31.9

		28		68.0		161.9		86.9		60		131		69		957		24.6		40.5		7.3		5.7		32.9

		28		71.9		174.8		88.0		56		109		64		339		23.8		44.2		7.8		6.0		30.9

		37		66.1		169.8		91.5		84		112		79		416		27.4		41.8		7.0		6.1		34.0

		40		72.4		213.3		102.9		72		127		72		120		28.7		47.2		7.5		5.9		34.8

		33		73.0		198.0		93.1		84		132		74		702		26.2		48.2		7.8		6.0		33.6

		26		68.0		173.3		98.9		88		116		81		1252		26.4		42.9		6.7		5.8		31.3

		53		68.7		214.5		107.5		56		125		84		288		32.1		42.8		8.2		5.9		37.6

		36		70.3		137.1		81.6		64		112		77		176		19.6		40.8		7.1		5.3		27.9

		34		63.7		119.5		75.7		56		125		77		277		20.7		42.6		6.6		5.3		26.9

		42		71.1		189.1		95.0		56		120		83		649		26.3		44.9		7.4		6.0		36.9

		18		65.6		164.7		91.1		60		118		68		113		26.9		41.1		7.0		6.1		34.5

		44		68.3		170.1		94.9		64		115		75		656		25.6		44.5		7.3		5.8		32.1

		20		66.3		151.0		79.9		72		115		65		172		24.2		44.0		7.1		5.4		30.7
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Sheet1

		city		latitude		JanTemp		AprTemp		AugTemp

		MiamiFL		26		67		75		83

		HoustonTX		30		50		68		82

		MobileAL		31		50		68		82

		DallasTX		33		43		66		85

		PhoenixAZ		33		54		70		92

		LosAngelesCA		34		58		63		75

		MemphisTN		35		40		63		81

		NorfolkVA		37		39		57		77

		SanFranciscoCA		38		49		56		64

		BaltimoreMD		39		32		53		76

		KansasCityMO		39		28		55		76

		WashingtonDC		39		31		53		74

		PittsburghPA		40		25		50		71

		ClevelandOH		41		25		48		70

		NewYorkNY		41		32		53		76

		BostonMA		42		29		48		72

		SyracuseNY		43		22		46		68

		MinneapolisMN		45		12		46		71

		PortlandOR		46		40		51		69

		DuluthMN		47		7		39		64






