MAT 200 Applied General Statistics

Graded Homework # 3 (Solution Set)
Cross-Tabulation Tables

1. Fear of the dentist (or the dentist’s chair) is an emotion felt by many people of all ages. A survey of 100 individuals in four age groups was conducted about this fear, and these were the results:

	 
	Elementary
	Jr. High
	Sr. High
	College
	Adult

	Fear
	37
	28
	25
	27
	21

	Do Not Fear
	63
	72
	75
	73
	79

	
	
	
	
	
	


a. Find the marginal totals.

	 
	Elementary
	Jr. High
	Sr. High
	College
	Adult
	

	Fear
	37
	28
	25
	27
	21
	138

	Do Not Fear
	63
	72
	75
	73
	79
	362

	
	100
	100
	100
	100
	100
	500


b. Express the frequencies as percentages of the grand total.

	 
	Elementary
	Jr. High
	Sr. High
	College
	Adult
	

	Fear
	7.4%
	5.6%
	5.0%
	5.4%
	4.2%
	27.6%

	Do Not Fear
	12.6%
	14.4%
	15.0%
	14.6%
	15.8%
	72.4%

	
	20.0%
	20.0%
	20.0%
	20.0%
	20.0%
	100.0%


c. Express the frequencies as a percentage of each age group’s marginal totals.

	 
	Elementary
	Jr. High
	Sr. High
	College
	Adult
	

	Fear
	37%
	28%
	25%
	27%
	21%
	27.6%

	Do Not Fear
	63%
	72%
	75%
	73%
	79%
	72.4%

	
	100%
	100%
	100%
	100%
	100%
	100%


d. Express the frequencies as percentages of those who fear and those who do not fear.

	 
	Elementary
	Jr. High
	Sr. High
	College
	Adult
	

	Fear
	37%
	28%
	25%
	27%
	21%
	27.6%

	Do Not Fear
	63%
	72%
	75%
	73%
	79%
	72.4%

	
	100%
	100%
	100%
	100%
	100%
	100%


e. Draw a bar graph based on age groups.
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2. When was the last time you saw your doctor? That question was asked for the survey summarized in the following table.

	
	
	Time Since Last Consultation

	
	
	
	
	

	
	
	
	6 Months to
	

	
	
	Less Than
	Less Than
	1 Year

	
	 
	6 Months
	1 Year
	or More

	
	Younger than 28 years
	413
	192
	295

	Age 
	28-40
	574
	208
	218

	
	Older than 40
	653
	288
	259

	
	
	
	
	


a. Find the marginal totals.

	
	
	Time Since Last Consultation
	

	
	
	
	
	
	

	
	
	
	6 Months to
	
	

	
	
	Less Than
	Less Than
	1 Year
	

	
	 
	6 Months
	1 Year
	or More
	

	
	Younger than 28 years
	413
	192
	295
	900

	Age 
	28-40
	574
	208
	218
	1000

	
	Older than 40
	653
	288
	259
	1200

	
	
	1640
	688
	772
	3100


b. Express the frequencies as percentages of the grand total.

	
	
	Time Since Last Consultation
	

	
	
	
	
	
	

	
	
	
	6 Months to
	
	

	
	
	Less Than
	Less Than
	1 Year
	

	
	 
	6 Months
	1 Year
	or More
	

	
	Younger than 28 years
	13.32%
	6.19%
	9.52%
	29.03%

	Age 
	28-40
	18.52%
	6.71%
	7.03%
	32.26%

	
	Older than 40
	21.06%
	9.29%
	8.35%
	38.71%

	
	
	52.90%
	22.19%
	24.90%
	100.00%


c. Express the frequencies as percentages of each age group’s marginal totals.

	
	
	Time Since Last Consultation
	

	
	
	
	
	
	

	
	
	
	6 Months to
	
	

	
	
	Less Than
	Less Than
	1 Year
	

	
	 
	6 Months
	1 Year
	or More
	

	
	Younger than 28 years
	45.89%
	21.33%
	32.78%
	100%

	Age 
	28-40
	57.40%
	20.80%
	21.80%
	100%

	
	Older than 40
	54.42%
	24.00%
	21.58%
	100%

	
	
	52.90%
	22.19%
	24.90%
	100%


d. Express the frequencies as percentages of each time period.

	
	
	Time Since Last Consultation

	
	
	
	
	

	
	
	
	6 Months to
	

	
	
	Less Than
	Less Than
	1 Year

	
	 
	6 Months
	1 Year
	or More

	
	Younger than 28 years
	25.18%
	27.91%
	38.21%

	Age 
	28-40
	35.00%
	30.23%
	28.24%

	
	Older than 40
	39.82%
	41.86%
	33.55%

	
	
	100.00%
	100.00%
	100.00%


e. Draw a bar graph based on the grand total.

Linear Correlation and Regression

3. Wildlife populations are monitored with aerial photographs. The number of animals and their locations relative to areas inhabited by the human population are useful information. Sometimes it is possible to monitor the physical characteristics of animals. The length of an alligator can be estimated quite accurately from aerial photographs, but its weight cannot. The following data are the lengths, x (in inches), and weights, y (in pounds), of alligators captured in central Florida and can be used to predict the weight of an alligator based on its length.

	Weight
	Length
	Weight
	Length
	Weight
	Length

	130
	94
	38
	72
	44
	61

	51
	74
	366
	128
	106
	90

	640
	147
	84
	85
	84
	89

	28
	58
	80
	82
	39
	68

	80
	86
	83
	86
	42
	76

	110
	94
	70
	88
	197
	114

	33
	63
	61
	72
	102
	90

	90
	86
	54
	74
	57
	78

	36
	69
	 
	
	 
	


a. Construct a scatter diagram for length, x, and weight, y.
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b. Does it appear that the weight of an alligator is predictable from its length? Explain.

c. Is the relationship linear?

d. Explain why the line of best fit, as described in Chapter 3 of your text, is not adequate for estimating weight based on length.

e. Find the value of the linear correlation coefficient.

f. Explain why the value of r can be so height for a set of data that is so obviously not linear in nature.

4. The following data are a sample of the ages, x (years), and the asking prices, y (x$1000), for used Honda Accords that were listed on AutoTrader.com on 

March 10, 2010:

	Age in Years
	Price
	Age in Years
	Price
	Age in Years
	Price

	X
	Y
	X
	Y
	X
	Y

	3
	24.9
	7
	11.9
	6
	16.4

	7
	9.0
	6
	15.2
	4
	21.2

	5
	17.8
	2
	25.9
	3
	24.9

	4
	29.2
	2
	26.9
	5
	20.0

	6
	15.7
	4
	23.8
	7
	13.6

	3
	24.9
	5
	19.3
	5
	18.8

	2
	25.7
	4
	21.9
	 
	


a. Draw a scatter diagram.
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b. Calculate the equation of line of best fit.

c. Graph the line of best fit on the scatter diagram.

d. Predict the average asking price for all Honda Accords that are 5 years old. Obtain this answer in two ways: using the equation from part b and using the line that was drawn in part c.

e. Can you think of any potential lurking variables for this situation? Explain any possible role they might play.

