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5–Number Summary and Box & Whisker Plots
Example #1:  The following are scores on a math test.  
55, 74, 83, 91, 78, 64, 81, 94, 74, 79, 80, 71

Rewrite the scores in ascending order: _____________________________________________________.

Since there are 12 data points, the median is the average between ______ th and ______ th points.

Median = ______

The median is also called the ______  _________________ because it is larger than ______% of the data.  

In general, the nth Percentile is larger than ______% of the data.

The entire data set can be split into four equal-sized groups called __________________.

_____, _____, and _____ are the dividing points between the __________________.

_____  _____  _____ / _____  _____  _____ / _____  _____  _____ / _____  _____  _____  

Q1 = _____

Q2 = _____

Q3 = _____
Q1 is the _____th Percentile.  It is the median of the bottom half of the data.  In the example above, take the average between the _____ rd and _____th points to determine Q1.
Q3 is the _____th Percentile.  It is the median of the top half of the data.  In the example above, take the average between the _____ th and _____th points to determine Q3.

	______,
	______,
	______,
	______,
	______

	Min
	Q1
	Med (Q2)
	Q3
	Max


For any data set, the 5–Number Summary is 
Write out the 5–Number Summary for the math scores.
We use the 5–Number Summary to make a _________ and ____________________  Plot.  

Step 1:  Create a scale covering the smallest to largest values.
Step 2:  Plot the data points from the 5–Number Summary above the line.
Step 3:  Draw a rectangle beginning at Q1 and ending at Q3.  Draw a line segment in the box representing Q2, the median.
Step 4:  Draw whiskers from each quartile to the extreme value data points.
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The “box” represents the middle _______ of the data.  The whiskers represent the __________ and __________  quartiles.  
Make a Box and Whisker Plot on a Calculator

Example #2:  Record the math scores into L1.  




*Make sure that  is “ON”.


**Remember to clear all functions from

There are two types of Box and Whisker Plots.  The first shows outliers as dots, and the second does not.  


Select the second type.  Arrow to the second box and hit

Make sure that “X list:” is L1 and “Freq:” is 1 as illustrated above.


Select 


Select and use the left and right arrow keys to locate the 5–Number Summary on the box plot.  

	______,
	______,
	______,
	______,
	______

	Min
	Q1
	Q2
	Q3
	Max


Find the 5–number summary by following the steps:


Practice: Refer back to our ¼ mile times data (in seconds):  {58, 102, 65, 70, 68, 75, 81, 84, 79, 68}.
Rewrite the times in ascending order: _____________________________________________________.

Find the 5–number summary.  

	______,


	______,
	______,
	______,
	______

	Min
	Q1
	Med (Q2)
	Q3
	Max


Make and label a box plot.



IQR:  Interquartile Range
Recall that standard deviation is a measure of _________________ about the ____________.  

Another measure of spread, which measures spread about the _____________ is the ________________________________, the ________.

The IQR is defined as ______ - ______.  For the ¼ mile times, IQR = ______ - ______ = ______

The IQR is the width of the _________, the middle ________ of the data, for a box and whiskers plot.  


Make a box and whiskers plot on the calculator of the ¼ mile times.  



Select the second type.  Arrow to the second box and hit

Make sure that “X list:” is L1 and “Freq:” is 1 as illustrated above.


Select 

Since we chose the 2nd type of box, the outliers are not determined.


Select and use the left and right arrow keys to locate the 5–Number Summary .
If a data point is more than ______ standard deviations from 
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, it is an outlier.  There is also a way to determine outliers using the IQR since we are using the median to represent the center of the data.
1.5 IQR Criterion
For the data in the previous problem, IQR = ______ and 1.5 IQR = ______

(If a data point is ____________ than 1.5 IQRs _____________ Q3, it is an _____________ outlier.

Example #5:  Find the cutoff for the upper outliers for this data.  Fill in the data from the 5–number summary.  

	______,
	______,
	______,
	______,
	______

	Min
	Q1
	Med (Q2)
	Q3
	Max


Q3 = ____ 
Q3 + 1.5 IQR = ______ + ______ = ______

Since student # 2 had a time of 102 seconds, and ______ > 100.5, 102 is an __________  ____________.

(If a data point is ____________ than 1.5 IQRs _____________ Q1, it is a _____________ outlier.

Example #6:  Find the cutoff for the lower outliers for this data.

Q1 = ____ 
Q1 – 1.5 IQR = ______ – ______ = ______

Since there are no points below _________ seconds, there are ________ lower outliers.

Modified Box and Whiskers Plot
To modify the box and whiskers plot for outliers, we show outliers as _________, and only extend the whiskers as far as any data point that is ________ an outlier.  

To make a modified box and whiskers plot, do the following:



Select the FIRST type, which shows the box and whisker plot with dots.  



Arrow to the FIRST box and hit


Select and use the left and right arrow keys to locate the 5–Number Summary to help you make the box plot.  


Summary:  Over the last several days, we have discussed three measures of spread:

1. Range measures the spread from the minimum to the maximum value.    

2. Standard deviation measures spread of the data about the _________.

3. IQR measures spread about the  __________.
Practice:  Answer the following using this data {46, 41, 32, 5, 50, 38, 40, 29, 31, 47, 42, 30}:

a)  Rewrite the data in ascending order: ____________________________________________________

b)  Determine the 5–Number Summary and IQR.  Show all work!

	______,
	______,
	______,
	______,
	______

	Min
	Q1
	Med (Q2)
	Q3
	Max


c)  Make and label a box plot.


d)  Compute the IQR and 1.5 IQR.        


IQR = ______  –  ______  = 



1.5 IQR = 1.5 (_______) = _______

e)  Q3 + 1.5 IQR = ______ + ______ = ______.  This is the cutoff for upper outliers.  Are there any upper outliers?  If so, what are the outliers?

f)  Q1 – 1.5 IQR = ______ – ______ = ______.  This is the cutoff for lower outliers.  Are there any lower outliers?  If so, what are the outliers?

g)  Make a modified box–and–whiskers plot showing outliers as dots.


2.  A group of 30 students took a college placement test with the scores listed below.

	42
	58
	89
	74
	87
	83
	96
	38
	65
	48

	62
	85
	80
	71
	90
	24
	77
	63
	68
	85

	88
	80
	73
	78
	71
	84
	73
	56
	67
	75


Make a stem & leaf plot of the data.  
2.  Compute the standard deviation for the data set {3, 5, 8, 12}.  Clearly show all steps.  
	3.  On a particular IQ test, the scores were normally distributed with a mean of 100 and a standard deviation of 15.  Label 
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	a)  If Ralphina had a 117, what is her z–score?


	b)  If Redmond had an 85, what is his z–score?
	c)  If Odelia had a 138, what is her z–score?

	d)  Galahad’s z–score was 1.73.  Find his raw score on the IQ test.


	e)  Warwick’s z–score was –2.10.  Find his raw score on the IQ test.

	f)  Which students are outliers in the above problem?  ________________________________________


	4.  Expand the series and evaluate.
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