NAME: _______________________________




Ch. 1 In class review
1) Identify the following variables as categorical or quantitative

a. Number of text messages sent per month by each student

Quant
b. Each student’s favorite sport





Cat
c. SAT score







Quant
d. Letter grade on the Ch. 5 test





Cat
e. Numerical grade on the Ch. 5 test




Quant
f. Favorite food







Cat
g. Eye color







Cat
h. Height








Quant
2)  For the following, identify the population, sample, individuals, and variables as clearly as possible.  Also label each variable as categorical or quantitative.  Then decide of this is an experiment or observational study. 

a. A local mayor wants to find out whether the local community wants to convert a vacant lot into a community garden. He goes to a local park on Saturday and Sunday one weekend and asks people there what their opinion is.  He also asks them how often they come to the park and how many hours they spend there.  
Pop: All people in the community
Sample: Those people that he talked to at the park on a Saturday and Sunday

Individuals: people in the community

Variables: Opinions(Cat), How often they come to the park(Quant), How many hours spent at the park(Quant)

Observational Study since no treatments were administered.
b. A car manufacturer wants to see if a new brand of tire will be beneficial to the cars they make.  They try 2 current brands of tires and the new brand of tires on their cars.  They record the MPG, stopping distance, and rate the traction control of the cars (excellent, good, fair, poor).  
Pop: All current and new tires

Sample: 2 current brands of tires and new brand of tires put on the cars

Individuals: tires

Variables: MPG(Quant), Stopping Distance(Quant), Rate of traction control(Cat), Type of tire(Cat)
Experiment since different tires are used and compared
c. A scientist is interested in the air quality from a smoke stack at a local company.  He is worried that it is polluting the local air.  He takes a sample of the exhaust flow from the smoke stack each day at the same time for 3 weeks.  He measures the parts per million of pollutants, as well as the concentration of greenhouse gasses (in %), and the color of the exhaust.  
Pop: All exhaust from the smoke stack
Sample: 21 samples of exhaust flow taken 
Individuals: exhaust flow
Variables: Pollutants(Quant), Concentration of Greenhouse gasses(Quant), Color(Cat)
Observational study since no treatments were administered
d. The same scientist from the previous question decides to test out a new filtration system at the company to see if it reduces harmful emissions.  He installs this system in half of the smoke stacks at the company, and then records the same variables as before for comparison.  

Pop: All exhaust from the smoke stack

Sample: 21 samples of exhaust flow from new filtered system and 21 samples from old stacks

Individuals: exhaust flow

Variables: Pollutants(Quant), Concentration of Greenhouse gasses(Quant), Color(Cat), Whether or not the new filtrations system is installed(Cat)

Experiment since he installed a new system in some of the smoke stacks and is comparing two groups
3) For each graph state whether the mean is higher, lower, or about the same as the median. Explain.
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4) In order to plan transportation and parking needs at a private high school, administrators asked students how they get to school. Some rode a school bus, some rode in with parents or friends, and others used “personal” transportation — bikes, skateboards, or just walked. The table summarizes the responses from boys and girls.

	
	Male
	Female
	Total

	Bus
	30
	34
	64

	Ride
	37
	45
	82

	Personal
	19
	23
	42

	Total
	86
	102
	188
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Find the marginal distribution of gender and make a bar graph.  

Males – 45.7%

Females – 54.3%

b. Find the marginal distribution of transportation and make a bar graph.
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c. What percent of the students are males?
86/188 = 45.7%
d. What percent of the students ride the bus?

64/188 =34%

e. What percent of the class are female and get a ride to school?

45/188 = 23.9%

f. What percent of the females use personal transportation?

23/102 = 22.5%

g. What percent of the class are females, given that they take the bus?

34/64 = 53.1%

h. What percent of those who get a ride are males?

37/82 = 45.1%

i. What percent of the males use personal transportation?

19/86 = 22.1%

j. What percent of the females take the bus?
34/102 = 33.3%
5) Given the following info about the mean and median, decide the shape of the distribution of the data, and pick a measure of center to report.

a. Mean = 10       Median = 30                 Shape =  Skewed Left

Center = Median
b. Mean = 200     Median = 150               Shape = Skewed Right

Center = Median
c. Mean = 23       Median = 25                  Shape = Symmetric

Center = Mean
6) The data below is the lengths of bears (in inches), from a study of wild bears.  The data is in the list BLENG. 
	BLENG
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	72
	75
	66
	43
	49
	64
	57
	66.5
	58.5
	56
	56
	58
	57
	63
	70.5
	79

	45
	62
	36
	45
	47
	67.5
	58
	48.5
	43.5
	51
	67.5
	60.3
	61
	59.5
	48
	62

	47.5
	70
	59
	66.5
	59
	65
	58
	67
	69
	61
	78
	73
	61
	50.5
	50.5
	70.5

	57
	78
	59
	60.5
	64
	48
	60
	71
	79.5
	69
	72
	37
	57
	40
	50
	69

	59.5
	73.5
	66.5
	60
	72
	41
	63
	53.5
	54.5
	69
	77
	63
	54
	64
	76.5
	75

	62
	68.5
	72
	61
	65
	59
	58.5
	70
	59
	59
	72
	67
	57.8
	65
	46
	53

	63
	60
	75
	61.5
	62
	52.5
	53
	66.5
	73
	59
	57.3
	40
	60.5
	76
	60
	55.5

	64
	62
	63
	64
	75
	52
	57.5
	83
	56
	53
	67.5
	66.5
	62
	65
	64
	61.5

	55.5
	75
	63.5
	57
	64
	70
	63
	55
	73.5
	46
	63.5
	60
	61
	58
	64
	


a. Create a relative frequency histogram of the data below.  Be sure to label all your axes!
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BEAR LENGTHS

b. Based on the shape of the distribution, what measures of center & spread would you report?
I would use mean and standard deviation because it is roughly symmetric
c. Calculate the following statistics
	mean
	st. dev.
	n
	min
	Q1
	med
	Q3
	max
	IQR

	61.29
	9.35
	143
	36
	57
	61.5
	67.5
	83
	10.5


d. Test for outliers using the 1.5*IQR rule.  Show all work, and list any outliers you find.  

A = 57 – (1.5*10.5) = 41.25
B = 67.5 + (1.5*10.5) = 83.25

Normal data: (41.25, 83.25)
There are lower outliers (values below 41.25).  After sorting the data, I can see that they are: 36, 37, 40, 40, 41

There are no higher outliers (no data above 83.25)

e. Create a boxplot of the data.
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BEAR LENGTHS
f. Describe the distribution below (shape, center, spread, etc.)
**note: use the median since you have determined there are outliers!!**

Symmetric, Unimodal
Center at Median of 61.5 inches

IQR of 10.5 inches

Range of (36, 83) inches

Outliers at 36, 37, 40, 40, 41
7) A consumer wanted to get more information about gas prices in her area.  She took a sample of gas stations within 50 miles of her house.  The data is below, and is in the list GASPR.  
	GAS PRICES
	
	
	
	
	
	
	
	
	
	

	3.40
	3.41
	3.42
	3.44
	3.45
	3.48
	3.50
	3.52
	3.53
	3.56
	3.59
	3.64
	3.69

	3.40
	3.41
	3.43
	3.45
	3.47
	3.49
	3.51
	3.53
	3.53
	3.56
	3.61
	3.65
	3.71

	3.41
	3.42
	3.44
	3.45
	3.47
	3.49
	3.51
	3.53
	3.55
	3.58
	3.62
	3.69
	3.71


a. Create a stemplot, splitting your stems.
	34
	0
	0
	1
	1
	1
	2
	2
	3
	4
	4

	34
	5
	5
	5
	7
	7
	8
	9
	9
	
	

	35
	0
	1
	1
	2
	3
	3
	3
	3
	
	

	35
	5
	6
	6
	8
	9
	
	
	
	
	

	36
	1
	2
	4
	
	
	
	
	
	
	

	36
	5
	9
	9
	
	
	
	
	
	
	

	37
	1
	1
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Key: 36|5 = 3.65
	
	
	
	
	


b. Calculate the following statistics

	mean
	st. dev.
	n
	min
	Q1
	med
	Q3
	max
	IQR

	 3.52
	0.09
	39
	3.4
	3.44
	3.51
	3.58
	3.71
	0.14


c. Describe the distribution (shape, center, spread)

Skewed right

Unimodal

No outliers

Centered at median of $3.51

Spread with an IQR of $0.14

Ranges from $3.40 to $3.71

8) The data in the lists MENS and WMNS (below) are the shoe sizes of a sample of high school men & women.

	MENS
	
	
	
	
	
	
	
	
	
	
	WOMENS
	
	
	
	
	
	
	
	

	12
	12
	9
	11
	12
	11
	12
	13
	11
	9.5
	11
	
	7
	8.5
	8
	9
	6
	9
	7
	7.5
	9
	8

	12
	11
	10
	11
	11
	15
	11
	11
	11
	11
	
	
	7
	11
	8
	7
	9
	6
	6
	9.5
	7
	7

	11
	12
	11
	13
	11
	11
	10
	13
	11
	13
	
	
	7.5
	9
	8.5
	5
	9
	6.5
	9.5
	7
	9.5
	 


a. Find the following summary statistics for the Men & Women.

	
	mean
	st. dev.
	n
	min
	Q1
	med
	Q3
	max
	IQR

	Men
	 11.26
	1.22 
	31
	9
	10.5
	11
	12
	15
	1.5

	Women
	7.86
	1.37
	29
	5
	7
	8
	9
	11
	2


b. Create parallel boxplots of the two genders. 
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c. Write a few sentences to compare the shape, center, and spread of the two plots.  
The men’s distribution is skewed right and unimodal with an upper outlier at 15, whereas the women’s distribution is symmetric and unimodal with no outliers.


The median for the men of 11 is higher than the median for the women of 8.


The IQR for the men of 1.5 is slightly lower than the IQR of the women of 2.


The range of the men is (9, 15) which is the same width as the womens range of (5, 11).  

d. What shoe size was the top 25% of men above?  How about the top 25% of women?


Men – 12


Women - 9

e. Where are the middle 50% of Men’s shoes sizes (list the range)?  How about the middle 50% of Women’s sizes?


Men – 10.5 to 12

Women – 7 to 9
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	72.23

	S
	8.87

	min
	42

	Q1
	68

	med
	82

	Q3
	88

	Max 
	96


9) A teacher wanted to analyze his grades on the final exam.  Summary statistics are shown in the table at right.  All grades are in percentages out of 100.   

a. Find the IQR

IQR = 88 – 68 = 20

b. Check for outliers using the 1.5 rule.  Show work.

LF = 68 – 1.5(20) = 38
No lower outliers


UF = 88 + 1.5(20) = 118
No upper outliers

c. Based on the statistics, what shape does the distribution have?

Since the mean is so much lower than the median I would say this is skewed left

d. Describe the distribution.

 
Skewed left

No outliers


Centered at the median of 82 pts

Spread with an IQR of 20 pts

Ranges from 42 to 96 pts
%





25.9








20.3

















7.0








1.4
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