Sample Questions about Chapter 4 (Part 1)
You should carefully read through chapter 4 and understand the following concepts:

· Measures of Central Tendency: Mean, mode, median

Please work through the following questions BEFORE you take the "Chapter 4 Quiz 1.
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:



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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b)
What is the mean for the data? (first by hand, confirm with Excel)



c)
What is the median for the data? (first by hand, confirm with Excel)
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f) Please construct a relative frequency table for that data, using 7 groups (you may use Excel here)













Q3: There are two symbols for the mean, 
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 and 
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. Which one stands for what? 



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:
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a)
Find the median, the mean, and the mode
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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
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12

Find the mean, mode, median for this data.










Q11: True/False questions

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

To compute the mean, the data values must be sorted

The median is always larger than the mean

There can be more than one mode

For a given data set, set median is unique

For numerical data you could compute the mean, the mode, and the median

For categorical data, you can compute the mean, the mode, and the median

Q12: If you were to do a study of incomes in New York City, would you use the mean or the median to represent the “central tendency” – explain.

New York City has a wide variety of incomes, there are people with exceptionally high income as well as those with very little. It is possible that the very rich and the very poor balance out, in which case the mean would work okay, but that’s not certain. Thus, we should use the median, which is not impacted by exceptionally high or low values.
Q13: If you consider a heterogeneous distribution, would you use the mean or the median to indicate the central tendency? How about for a homogeneous distribution? Explain.

Not so easy to say in general. It would really depend on the shape of the distribution. If it looks symmetric, the mean would do fine, if it is skewed, the median is better. Generally, for a heterogeneous distribution there *are* large and small values present, as many as anything else. Thus, all things being equal I would prefer the median. For homogeneous, the values in the middle have highest frequency of occurring and there are few extreme values. So, the mean sounds okay, unless the distribution is skewed, i.e. there are more smaller than larger or more larger than smaller values. 
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%
	
	



Find whatever measures of central tendency are appropriate. 
This is a nominal variable. The only measure of central tendency that makes sense is the mode, and the mode = “Right Handed”.

Do the same with

	
	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%
	
	



This is an ordinal variable so we could compute mode, median, or mean (if we introduce codes). The mode is clearly the third category “not really”, since it has the highest count. As for the median, it is that category such that more than half are lower (or the first time the cumulative percent is above 50%). There are 9% in the first, 9% + 27.9% = 36.9% less than or equal to the second, and 100% less than or equal to the third category. Thus, the first time above 50% is the third category.
As for the mean, you could introduce numeric codes like this
	Category
	Code
	Count
	Code * Count
	

	Frequently
	1
	10
	1*10=10
	

	Sometimes
	2
	31
	2*31=62
	

	Not really
	3
	70
	3*70=210
	

	Totals:
	
	111
	282
	


Thus, you could say that the “mean” is 282/111 = 2.54. That means that the central tendency is between 2 and 3, which makes sense if you look at the distribution of values amongst the categories. Remember, though, that this value depends on the code we’ve used, other codes would give another average, although it should also come out between 2nd and 3rd category.
Is there are difference? Why?

The difference is that for nominal vars only the mode is good, for numeric ones all three work, and for ordinal the mode and median work for sure, and the average can be made to work using codes.

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 SAT’s as best as possible. Is what you computed the true sample mean? What would you need to compute the true sample mean?

First we expand on that table by adding a “midpoint” column (for the midpoint of the respective bin) and a “count * midpoint” column. We also add a “Totals” row like this:

	Category (bin)
	Count
	MidPoint
	Count * Midpoint

	300
	-
	390
	7
	345
	2415

	391
	-
	480
	17
	435.5
	7403.5

	481
	-
	570
	40
	525.5
	21020

	571
	-
	660
	29
	615.5
	17849.5

	661
	-
	750
	8
	705.5
	5644

	
	
	Totals
	101
	
	54332


Then the average math-SAT score is 54332 / 101 = 537.9. The only way to compute the true mean would be to access the original data and average that. Without access to the original data, there’s nothing you can do and you have to accept this estimate as “good enough”.
Q16: Open the data file at http://www.mathcs.org/statistics/datasets/normtemp.xls (by CRTL-click on the link) and:

a) Find the median and the mean for the variable Temp (Body Temperature of healthy human)

Mean = 98.25, median = 98.3
b) Find the mode – does this actually make sense?

Mode does not make sense for numeric variables (but it would be 98)

Generate a histogram with 5 bins and use it to estimate the mean and the median. Compare with (a)

We fill in the following table to compute mean and median:

	Category
	Frequency
	Midpoint
	Count*Midpoint
	%
	cummulative %

	96.3 to 97.2
	13
	96.75
	1257.75
	10%
	10%

	97.2 to 98.1
	41
	97.65
	4003.65
	32%
	42%

	98.1 to 99
	62
	98.55
	6110.1
	48%
	89%

	99.0 to 99.9
	11
	99.45
	1093.95
	8%
	98%

	99.9 to 100.8
	3
	100.35
	301.05
	2%
	100%

	Totals
	130
	
	12766.5
	
	


Thus, the mean = 12766.5 / 130 = 98.2 and the median is the 3rd category, 98.1 to 99. Both estimates are compatible with the true values
c) Repeat this exercise with the variable Beats of the same data set

Note: In a quiz I would not ask you to generate a histogram with a given number of bins, but I *could* ask you to use an existing histogram to compute mean and median (as in the previous exercise)

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 came out the best? Justify your selection.

	Elvis
	
	Beatles
	
	Santana
	
	Pink Floyd
	

	Response
	Count
	
	Response
	Count
	
	Response
	Count
	
	Response
	Count
	

	0
	10
	0
	0
	6
	0
	0
	7
	7
	0
	7
	7

	rr1
	10
	10
	1
	5
	5
	1
	11
	11
	1
	10
	10

	2
	18
	36
	2
	10
	20
	2
	15
	30
	2
	23
	46

	3
	22
	66
	3
	20
	60
	3
	21
	63
	3
	24
	72

	4
	27
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	4
	28
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	4
	27
	108
	4
	11
	44

	5
	19
	95
	5
	36
	180
	5
	13
	65
	5
	18
	90

	
	106
	315
	
	105
	377
	
	94
	284
	
	93
	269


Thus, means are:

for Elvis = 315 / 106 = 2.97

for Beatles = 377 / 105 = 3.59

for Santana = 284/94 = 3.02

for Pink Floyd = 269/93=2.89

Since higher values are better, that means that he Beatles are the best, and surprisingly Santana comes in second! Who would have thought!
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