Sample Questions about Chapter 4 (Part 2)
You should carefully read through chapter 4 and understand the following concepts:

· Measures of Central Tendency: Mean, mode, median

· Measures of Variability: Variance, standard deviation, range

· Percentiles: Lower and Upper Quartile, general Percentile

· The Box Plot and its interpretation, including estimates for the standard deviation
In particular, you should know what the difference is between mean and median, what the standard deviation tells you about a distribution, how to read a box plot to decide whether the corresponding distribution is skewed, etc.

Please work through the following questions BEFORE you take the "Chapter 4 Part 2". I will soon post an answer key to these questions so you can compare your answers. Note that you have already done some of the questions below (the ones related to chapters 4.1 to 4.3), but they are repeated here for your convenience.
Q1: Consider the following data: 8, 9, 7, 8, 4, 2, 4, 2, 1, 4. Find all of the following:

a)
The mean:

b)
The median:

c)
The mode:

d)
The range:

e)
The variance:

f)
The standard deviation:

Q2: Several football teams - with a total of 350 athletes - have adopted a new exercise procedure in which the athletes can complete most of their work-outs on their own. After a few weeks, the progress of the athletes from one team was tested as follows: A random sample of 36 trainees from that team was selected and asked to exercise on a bicycle ergometer. The exercise capacities of these 36 athletes (in minutes) are recorded below 
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a)
What is the range of the data ?
b)
What is the mean for the data?
c)
What is the median for the data
d)
What is the 80th percentile? 

e)
The value 40 is the how many-th percentile?
f)
Construct a relative frequency table for that data, using 7 groups
Q3: There are two symbols denoting the standard deviation, 
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 and 
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. What is the difference between the two symbols ? Which one stands for what ? Similarly, there are two symbols for the mean, 
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 and 
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. Which one stands for what? 
Q4: If you had to find the best measure of central tendency for the data given below, would you use the mean, the mode, or the median? Justify your choice. Then find all three values. If you computed the standard deviation of this data, then replaced the data value 3241 by 3 and compute the standard deviation again, which one would be larger?
	10
	7
	3
	6
	3241
	11
	5
	2
	4
	1
	9
	8


Q5: Two experiments have been conducted, and resulted in the following data:

Data A: 0, 1, 1, 1, 4, 5, 6, 9, 9, 9, 10

Data B: 0, 4, 4, 4, 5, 5, 5, 6, 6, 6, 10

Both have the same mean, median, and range, but they will have different standard deviations. Determine "just by looking" which of the two data sets would have the smaller variance. (You do not actually have to compute the variance)

Q6: To answer some questions about clinic treatment times, a designer acquired data from an established clinic in a location similar to the proposed new clinic's location. The treatment times for 16 patients, randomly selected from the clinic's records, are as follows:

	
	21
	20
	41
	23
	13
	21
	24
	15

	
	26
	29
	23
	12
	11
	28
	22
	16


a)
Find the median, the lower and the upper quartile.

b)
Draw a box plot for the above data.

c)
If you were to draw a frequency histogram for the data, would it be skewed or symmetric? Confirm by using Excel to draw the histogram.
d)
Find two estimates for s, using the range and the IQR. Compare that to the actual standard deviation s (which you therefore need to compute as well).

Q7: Interpret the box plot drawn below. What are the median, the quartiles, and the range (approximately)?
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Is the distribution from which the data was selected skewed or symmetric? If it is skewed, would the mean be bigger or smaller than the median ?

Estimate the standard deviation, using either the range or the IQR.

Q8: For which one of the two frequency histograms below is the mean smaller than the median? (Circle one)
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Q9: The number of persons who volunteered to give blood was recorded for each of 6 successive Fridays and is show below. 

8
4
2
7
12
12

Find the mean, mode, median, variance, standard deviation, and range for this data.

Q10: If a distribution is heavily skewed, is the mean or the median the best measure of central tendency?

Q11: True/False questions

To compute the median, the data values must be sorted.

To compute the mean, the data values must be sorted

To compute the upper quartile, the data values must be sorted

To compute the variance, you must first compute the range

To compute the standard deviation, you must first compute the variance

If you score in the 99th percentile of the SAT scores, you should be very happy

If you score in the 30th percentile, it means that 70% of data values are bigger than your data value

If you know that the upper quartile is 75, then 25% of all data values are less than 75.
Q12: Which one of the two frequency histograms has the smaller standard deviation? (Circle one)
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Q13: Which of the following two distributions is skewed to the right?
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Q14: Suppose you summarized the result of a survey as follows:

	.
	Are you left or right handed?


	
	N
	Percent
	Valid
Percent
	

	Left Handed
	11
	9.9%
	9.9%
	

	Right Handed
	95
	85.6%
	85.6%
	

	Ambixtertrous
	5
	4.5%
	4.5%
	

	Missing
	0
	0.0%
	
	



Does it make sense to compute the standard deviation? If so, do it. What about
	
	Do you play video games on your computer?


	
	N
	Percent
	Valid
Percent
	

	Frequently
	10
	9.0%
	9.0%
	

	Sometimes
	31
	27.9%
	27.9%
	

	Not really
	70
	63.1%
	63.1%
	

	Missing
	0
	0.0%
	
	



If it makes sense now, compute the standard deviation. 
Q15: The survey that you and your fellow students took for the past several years asked for the math portion of the SAT scores. The data is summarized in the table:

	 
	Frequency

	300-390
	7

	391-480
	17

	481-570
	40

	571-660
	29

	661-750
	8

	
	


Find the mean, median, and mode of the math portion of the SATs (we actually already did that) as well as the variance and standard deviation. Also find the 25th and 75th percentile.
Q16: Open the data file at http://www.mathcs.org/statistics/datasets/normtemp.xls (by CRTL-click on the link). Find the variance and standard deviation for the variable Temp (Body Temperature of healthy human) and for the Beats variable. Construct a box plot. What is the IQR? Is the distribution symmetric or skewed left or right? Are there any outliers?
Q17: In the survey you and your peers took, you ranked several music groups from 0 (terrible) to 5 (incredibly good). Some results are shown below. Which group has the smallest standard deviation?
	Elvis
	
	Beatles
	
	Santana
	
	Pink Floyd

	Response
	Count
	
	Response
	Count
	
	Response
	Count
	
	Response
	Count

	0
	10
	
	0
	6
	
	0
	7
	
	0
	7

	1
	10
	
	1
	5
	
	1
	11
	
	1
	10

	2
	18
	
	2
	10
	
	2
	15
	
	2
	23

	3
	22
	
	3
	20
	
	3
	21
	
	3
	24

	4
	27
	
	4
	28
	
	4
	27
	
	4
	11

	5
	19
	
	5
	36
	
	5
	13
	
	5
	18


Q18: Consider the MLB salary data file http://www.mathcs.org/statistics/datasets/MLBPlayerSalaries.xlsx. Which salaries would be considered outliers?
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