Histograms:
A histogram is a bar graph where the bars always touch and the width of the bar represents a quantitative value.  Information in a histogram is presented in condensed form.  The following is an example of a histogram: 


(You can also view another example of a histogram on page 53 of your text.)

To Construct a Histogram:
1) Decide how many bars or classes you want. (Usually 5 to 15)

2) Find a convenient class width. (Each class should have the same width; however, usually the first or last class width is a slight bit longer or shorter!)

3) Organize the data into a frequency table.

4) Since we want the bars to touch, put in class boundaries.

The following example will help us to see how easily a histogram can be constructed:


Bridget Phillips is the star of the school’s basketball team.  The numbers of points scored by Bridget in her last 20 games are: 36, 32, 28, 30, 33, 36, 24, 33, 29, 30, 30, 25, 34, 36, 34, 31, 36, 29, 30, and 34.  

Solution: 


First, we need to decide how many bars we would like in our histogram.  If we analyze the numbers, we see that 5 will be sufficient. (Sometimes, I will complete this step for you to keep my sanity!)


Second, we need to come up with the class width.  We use the formula:



Class Width = largest data value – smallest data value
                                         

desired number of classes



Class Width = 36 – 24 =  12 
= 2.4 = 3 *Always round to the next whole #  
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The class width tells us that we will have intervals of 3 numbers.

We can now begin constructing the frequency table and filling in the information:


Frequency Table of Bridget Phillips Points Scored Over Last 20 Games Played

	Interval (Class)
	Tally
	Frequency
	Class Midpoint

	35 – 37
	
	
	

	32 – 34
	
	
	

	29 – 31
	
	
	

	26 – 28
	
	
	

	23 - 25
	
	
	



Sometime, it is necessary to calculate the class midpoint (class mark).  This is used as a representative of the entire class.  To do this we use the following formula:


Midpoint = Lower Class Limit + Upper Class Limit
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***Calculate the midpoint for each class and fill in the above table.


Now, since we want our bars to touch we need to compute the class boundaries for each bar.  To calculate the class boundaries, we look at each interval.  We take the lower class limit and subtract .5.  Next, we take the upper class limit and add .5. For example, our lowest interval is 23 – 25.  We take 23 and subtract .5 to get 22.5, and we take 25 and add .5 to get 25.5.  These boundaries will go on the horizontal axis of our histogram.


We now have everything we need to construct the histogram!  We can also answer the following questions:
A) Which interval contains the greatest frequency?

B) In how many games did Bridget score 32 or more points?

C) In what percent of these 20 games did Bridget score fewer than 26 points?

More examples:
1) The table below represents the number of miles per gallon (mpg) of gasoline obtained by 40 drivers of compact cars in a large city.
	Interval
	Frequency

	16 – 19
	5

	20 – 23
	11

	24 – 27
	8

	28 – 31
	5

	32 – 35
	7

	36 – 39
	3

	40 – 43
	1


Construct a frequency table and frequency histogram based on the data.  Then, answer the following questions.

A) In what interval is the greatest frequency found?

B) What is the number (or frequency) of cars reporting mileage between 28 and 31 mpg?

C) In what interval are the fewest cars reported?

D) How many of the cars reported mileages greater than 31 mpg?

E) What percent of the cars reported mileages from 24 to 27 mpg?

2) Thirty students on the track team were timed in the 200-meter dash.  Each student’s time was recorded to the nearest tenth of a second.  The times were: 29.3, 31.2, 37.6, 30.9, 26.0, 32.4, 31.8, 36.6, 35.0, 38.0, 37.0, 22.8, 35.2, 35.8, 37.7, 38.1, 34.0, 34.1, 28.8, 29.6, 26.9, 36.9, 39.6, 29.9, 30.0, 36.0, 36.0, 36.1, 38.2, and 37.8.  Complete the table below and construct a frequency histogram for the given data.
	Interval
	Tally
	Frequency
	Midpoint

	37.0 – 40.9
	
	
	

	33.0 – 36.9
	
	
	

	29.0 – 32.9
	
	
	

	25.0 – 28.9
	
	
	

	21.0 – 24.9
	
	
	


3) Complete the following table and construct a histogram using the data:

	Interval
	Frequency
	Midpoint

	1 – 3
	24
	

	4 – 6
	30
	

	7 – 9
	28
	

	10 – 12
	41
	

	13 – 15
	19
	

	16 - 18
	8
	


4) The following are test grades for 18 students: 72, 86, 95, 75, 100, 85, 87, 100, 81, 86, 78, 94, 96, 80, 100, 98, 96, and 91.  Complete the following table and construct a frequency histogram.  
	Interval
	Tally
	Frequency
	Midpoint

	96 – 100
	
	
	

	91 – 95
	
	
	

	86 – 90
	
	
	

	81 – 85
	
	
	

	76 – 80
	
	
	

	71 - 75
	
	
	


We can also construct histograms on the TI-83.  Let’s try the following example using the calculator:



The number of houses sold each month by two realtors, Pete and Mildred, is shown below for the last 36 months.
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A) Make a frequency table and a histogram for Pete and for Mildred.  Use five classes for each.

B) By looking at the two histograms, can we say who sells more houses?

Let’s complete the frequency table and histogram for Pete.
1) First, we should figure out the class sizes using what we have learned above.  We know we want five classes, with our largest data value being 13 and our smallest data value being 0.  Therefore, we will have a class width of 3.  We should now begin constructing our frequency table.
2) Hit STAT and choose #1 EDIT.  This will bring you to a screen that looks like table.

3) Under L1 we will enter all of the individual number of houses sold for Pete, making sure we have entered 36 values.

4) Now we will hit STAT PLOT which is above Y =.  Select #1.  Turn this ON and under TYPE: choose the figure that looks like a histogram.

5) Now we will hit ZOOM #9 for the statistics window.  Unfortunately, this gives us 7 classes for our data when all we wanted was 5.  This means that we will have to change our window setting.  Hit WINDOW and you will see a list that looks like this and we will fill in the appropriate information:
Xmin = (lowest class boundary after rounding) = 0
Xmax = (highest class boundary after rounding) = 15
Xscl = (class width) = 3
Ymin = (lowest value we would like to see on our axis) = 0 

Ymax = (highest value we would like to see on our axis) = 15

Yscl = 1

Xres = 1

6) Select GRAPH to view the histogram.

7) Select TRACE to see the frequency of each bar.

8) Copy and complete all parts of the question.

Do now: Complete the histogram and frequency table for Mildred and answer Part B.
