
HOLLOMAN’S AP STATISTICS BVD CHAPTER 04, PAGE 1 OF 13 

 

Chapter 04: Displaying and Summarizing 

Quantitative Data 
As before, it all starts with a picture…so let’s look at some of the options when graphing 

quantitative variables. 

Graph Types 

Histograms 
Some people (mistakenly) use the terms bar chart and histogram synonymously—they are 

not the same thing. For a histogram, the horizontal axis is a quantitative variable, and the vertical 

axis is the frequency (count). The y-axis can also be labeled with Relative Frequency (percent), 

Cumulative Frequency (total count for this, and all previous groups), or Cumulative Relative 

Frequency (total percent for this, and all previous groups). 

The variable’s values are divided into groups (bins, intervals, classes, buckets—there are 

many different names), and a bar is drawn (of the appropriate height) showing the amount 

(count, percent, etc.) of the data that fall in that group. The bars will touch, unless there were no 

data in a group (leaving an empty spot where a bar might have been). 
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Figure 1 - A Frequency Histogram 

We could get into a lot of detail about dividing the data into those groups, and where the 

boundaries of those groups are…but let’s not. Let’s use technology to create our histograms. 

Let’s focus on getting the technology to produce a good histogram. For that, I have a fairly 

simple algorithm. This procedure works for the TI 83/84 series of calculators. 

First (naturally), put the data into your calculator. Next, select a histogram from the Stat Plot 

menu. From the ZOOM menu, choose Zoom Stat. 

Alas, this is almost certainly a bad histogram. Let’s take a minute to fix a couple of things to 

create a good histogram. 

Press the WINDOW button. The values you see here were put there by the calculator, and two 

of them control how the graph looks (and need to be changed). 

Scroll down to XSCL and choose a value that you could count in multiples of without much 

difficulty (5 and 10 are great choices here). Larger values here will create fewer bars in the 

graph; smaller values will create more bars in the graph. 
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Next, scroll to XMIN and make this number a multiple of the value you have for XSCL. If 

you must change the value, be sure to make it smaller than the value that was there in the first 

place! The calculator automatically puts the smallest datum as this value, so if you put in 

something higher, you will lose part of the graph. 

Finally, press GRAPH. You should now have a good histogram—or at least a better one. You 

might want to go back to WINDOW and change YMAX (higher) to be able to see the top of 

every bar, or change XMAX (higher) to see all of the rightmost bar. 

Ideally, a good histogram has between 5 and 15 bars. Fewer than 5 bars makes it hard to say 

anything interesting about the variable; more than 15 bars creates a confusing jumble of bars that 

are hard to interpret. 

All of this is creates a frequency histogram—a histogram where frequency (count) is the 

vertical axis. I said earlier that there were lots of possible options for the y-axis…and each of 

those options creates a slightly different kind of histogram. It’s probably more important that you 

can read these other types, rather than create them. 

That’s a lot of detail about histograms—take that as a hint about how important they are in the 

grand scheme of statistics. 

Stemplots 
Also called a stem and leaf plot, this uses the actual data and place value to create a graph 

(which is not terribly different from a histogram!). Here’s an example: 

 
- Heat Emitted - 

 7 | 349 

 8 | 48 

 9 | 36 

10 | 3499 

11 | 36 

*where 7|3 means 73 calories per gram of cement. 

 

Turn your head to the right and you get something that looks a lot like a histogram! 

The rightmost digit of the data becomes the leaf (on the right of the vertical bar), and the 

remainder of the digits of the data become the stems. 

The stems take the place of the groups from histograms…so you want between 5 and 15 

stems in a stemplot. Since stemplots are based on place value, it is a little harder to fix them if 

they don’t look just right. There are two things that you can do to adjust a stemplot: split the 

stems, or round the digits. 

If there are too few stems, then you can split stems. There are 10 digits in our number system, 

and there are two ways to split 10 things into equal groups—so there are two ways to split stems. 

When you split stems, the leaves also get split. For example, if you split the stems into two, then 

half of the leaves will go with one stem (leaves 0 through 4) and the other leaves will go with the 

other stem (5 through 9). Here’s an example: 

 
- Cabbage Mass - 

1 | 0344 

1 | 556666777789 

2 | 000122222234 
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2 | 556666788888 

3 | 00111223 

3 | 567888 

4 | 022333 

*where 1|0 means 1.0 kg 

 

If there are too many stems, then round the data one place value and try again. For example, 

that stemplot above showing calories per gram was rounded…the datum 73 was originally 72.5. 

Dotplots 
A dotplot is much like a histogram, except that stacks of dots are used instead of bars. Also, 

dotplots work best when the data are granular—only certain values (or multiples of certain 

values) occur. As an example, the data about cabbages are all rounded to the nearest tenth, so 

they make a nice dotplot: 

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

Cabbage Mass (kg)  
Figure 2 - A Dotplot 

I think you can figure out how to make one of these on your own. 

A vertical axis is rarely included, since one dot usually represents one datum. If one dot 

represents more than one datum, then a legend needs to be included. 

Frequency Polygons 
Take a histogram…make a dot at the top center of each bar…connect the dots and erase the 

bars…and now you have a frequency polygon. 
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Figure 3 - A Frequency Polygon 

It is probably more important that you can read these than it is for you to be able to create 

these. 

Examples 
[1.] During an study on car safety, the braking distance (feet) was measured for a car traveling 

at several different speeds. The data are as follows: 
Table 1 - Braking Distances for Example 1 

2 10 4 22 16 10 18 26 34 17 28 14 20 24 28 26 34 

26 36 60 80 20 26 54 32 40 32 40 50 42 56 76 84 36 

32 48 52 56 64 66 54 70 92 93 120 85 46 68 46 34  

Construct a histogram of these data. 

 

Let your calculator do the work for you. Here’s what I got: 
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Figure 4 - Frequency Histogram for Example 1 

(by the way…you do not need to include a title on your graphs in this class) 



HOLLOMAN’S AP STATISTICS BVD CHAPTER 04, PAGE 5 OF 13 

 

 

[2.] 31 black cherry trees were harvested and the amount of usable lumber (cubic feet) from 

each tree was measured. The results are as follows: 
Table 2 - Lumber Volumes for Example 2 

10.3 10.3 10.2 16.4 18.8 19.7 15.6 18.2 22.6 19.9 24.2 

31.7 36.3 38.3 42.6 55.4 55.7 58.3 51.5 51.0 77.0  

33.8 27.4 25.7 24.9 34.5 21.3 19.1 22.2 21.4 21.0  

Construct a stemplot of these data. 

 

It is not hard to see that there will be too many stems—the smallest would be 10 and the 

largest would be 77. Thus, we first need to round the data one decimal place. Here’s what you 

get as a result: 
Table 3 - Rounded data for Example 2 

10 10 10 16 19 20 16 18 23 20 24 

32 36 38 43 55 56 58 52 51 77   

34 27 26 25 35 21 19 22 21 21   

Stems from one to seven will work just fine! Sorting the data will probably help to get the 

leaves in the correct order. Here’s the stemplot I get out of this: 
- Timber Data - 

1 | 00066899 

2 | 00111234567 

3 | 24568 

4 | 3 

5 | 12568 

6 |  

7 | 7 

*where 1|0 means 10 cubic feet of lumber 

 

[3.] The sepal length (cm) of 50 specimens of iris setosa were measured. The results are as 

follows: 
Table 4 - Sepal Length data for Example 3 

5.1 4.9 4.7 4.6 5.0 5.4 4.6 5.0 4.4 4.9 5.4 4.8 4.8 

5.0 5.2 5.2 4.7 4.8 5.4 5.2 5.5 4.9 5.0 5.5 5.4 4.3 

5.1 4.6 5.1 4.8 5.0 4.6 5.3 5.0 5.1 4.8 5.1 5.7  

5.7 5.1 5.4 5.0 5.1 4.9 4.4 5.1 5.0 4.5 4.4 5.8  

Construct a dotplot of these data. 

 

You probably want to sort these data, too—then you can more easily see how many times 

each datum occurs. 

Here’s the dotplot I made: 
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sepal length (cm)  

Figure 5 - Dotplot for Example 3 

Describing the Graph 
Once you’ve constructed a graph of the data, the next step is to describe what you see. 

Fortunately, there are specific things that you are expected to notice! 

Center 
This shouldn’t require too much explanation. Don’t think too hard, and don’t try to do any 

calculations—just look. Where are the data centered? 

Spread 
How spread out are the data—quite widely? More narrowly? It would be OK to give the 

approximate range (a single number, mind you!) of the data from the graph. 

Shape 
There are lots and lots of different shapes that the data can take. Again, you’ll be happy to 

know that there are only a few that we want you to notice! 

Symmetric 

This doesn’t mean perfectly symmetric—just close. 

Skew Left 

A graph that is skew left (or skewed negative) has a large hump on the right side and a long 

flattish tail on the left side. 

Skew Right 

Based on my description of skew left, you can figure out what this one looks like. It is also 

called skewed positive. 

Other Shapes 

My oh my, but there are lots of options here! Bimodal. U-shaped. Approximately 

normal…the list goes on. As we encounter other interesting shapes (later!) we’ll name them—

there’s no need to get an exhaustive list just yet. 
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Other Features 
Does the graph have two peaks? Are there two completely separate parts? Is there one little 

bit dangling off of one end? There are lots of other potentially interesting things to notice about 

graphs—keep your eyes open and describe what you see. 

Context 
When describing a graph, be sure to make your comments in the context of the problem—

including the units in your description will often do this. 

Examples 
[4.] The temperature of a beaver in Wisconsin was measured repeatedly over the course of 

two days (I am not making this up!). The data were then graphed: 

Beaver Measurements
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Figure 6 - Frequency Histogram for Example 4 

Describe this graph. 

 

This is approximately symmetric, centered near 36.9°C, with a range of approximately 1.4°C. 

 

[5.] The amount of time between two consecutive eruptions of the Old Faithful geyser were 

recorded, and are graphed below. 
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Old Faithful Eruption Data
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Figure 7 - Frequency Histogram for Example 5 

Describe this graph. 

 

This graph really has two parts—one centered near 52 minutes, and the other centered near 82 

minutes. The left-hand part appears skew right, and the right-hand part appears basically 

symmetric. The range of each part is approximately 30 minutes. 

 

[6.] After receiving an injection of indometacin, the drug’s concentration in the patient’s 

blood was repeatedly measured. The results are graphed below: 

Drug Concentration Data
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Figure 8 - Frequency Histogram for Example 6 

Describe this graph. 

 

This is clearly skew right, centered near 1 mcg/dl, with a range of 3 mcg/dl. There is a large 

spike between 0 and 0.5 mcg/dl—this is where the majority of the data lie. 

Describing with Numbers 
Describing the graphs bothers many students—especially since two people may give different 

descriptions that are both acceptable! 
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To make things more objective, we also use numbers to describe graphs. Let’s take a look at 

those now… 

Center 
There are lots of ways to measure the center of a data set! We’ll focus our attention on two of 

them. 

The Mean 

The most popular measure of center is formally known as the Arithmetic Mean (though really 

geeky statisticians will call it the First Moment), but is often referred to simply as the mean. 

Some will even refer to it as the average, but that’s a bad idea for us. 

So—here’s the formula for something that you probably already know how to do: 
Equation 1 - The Sample Mean 

1

n

i

i

x

x
n




 

Read that as “x bar equals the sum of all x sub i from i equal one to n, divided by n.” In plain 

English—add the numbers, and divide by the number of numbers (n typically represents the 

number of data collected). We could do this by hand, but why not let the calculator do it for us? 

The Median 

The median is the second best measure of center. It is defined as a value where 50% of the 

data have smaller values (notice that this definition actually allows many different values for the 

median). In practice, we often refer to it as “the middle number.” The median is also said to 

measure the “typical” value of the distribution. 

It doesn’t have a formula, and it doesn’t have a standard symbol—M and x  are most 

common. 

In practice, we find the median by listing the data in order, and picking the middle datum (if 

there are an odd number of data), or the mean of the two middle data (if there are an even 

number of data). Often, we’ll simply let the calculator do this for us. 

I should point out that different softwares will calculate the median in different ways—so 

sometimes the median that is listed in a textbook (or computer output) will differ (slightly) from 

what you think it ought to be. They should, at least, be close (unless the data are highly 

varied…). 

Others 

There are lots and lots of ways to measure center. The one you are (likely) thinking about 

right now is the mode. The mode is the datum with the highest frequency. Alas, there might be 

more than one—or even none! The mode is rarely a useful measure of center. 

…and still there are others. Let’s just focus on the important two. 

Spread 
Would you like to guess how many different ways there are to measure spread? There are just 

a few that are more important than the others. 
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Standard Deviation 

A deviation for a datum is the difference between the datum and the mean of the data (a really 

great way to think of this is “the observed value minus the expected value”…more on that later). 

So the standard deviation is sort of like a “mean deviation.” 

The problem comes from the fact that deviations can be positive or negative, and we want the 

standard deviation to measure the spread of the data. If we just added all the deviations and 

divided by the number of data, we may (will!) get zero (no spread) even though there is some 

spread to the data. Eliminating negative numbers can be done two ways: absolute value, and 

squaring (actually, the square root of something squared is a definition of absolute value). For 

reasons that deal with calculus, we choose to square. Thus, we define the standard deviation of a 

data set to be: 
Equation 2 - The Sample Standard Deviation 
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Notice that we divide by 1n   instead of n. There is a good reason for this, but you really 

don’t want to know what it is (unless you like hyper-dimensional geometry).  

It is worth noting that there are some people out there that don’t define the standard deviation 

of a data set in this way (cough, cough, IB!). This is what you calculator does, and this is what 

AP expects. 

Variance 

Square the standard deviation and you get variance (alternately, while finding standard 

deviation, don’t take the square root). The variance is very important to the theory behind 

statistics, and you should know what it is and how to find it…but it will show up rarely. 

Range 

The range is simply the difference in the maximum and minimum. This is the easiest measure 

of spread to calculate from a graph. Note that the range is a single number. 

Others 

…and again, there are lots more. There is one more that is worth our time…but we need to 

introduce another concept in order to get there. 

Quartiles 
The quartiles of a data set divide the set into quarters. The first quartile marks the lowest 

quarter (25%) of the data; the second quartile marks the lowest two quarters (50%) of the data; 

etc. 

Let’s say that really carefully: the first quartile ( 1Q ) is a number, below which 25% of the 

data lie. The second quartile is a number, below which 50% of the data lie (we actually don’t 

have a symbol for this one). The third quartile ( 3Q ) is a number, below which 75% of the data 

lie. 

In practice, we find the quartiles as the medians of the upper and lower halves of the data. If 

there is a middle datum, it is not included in either half. Again, different technologies will do this 

differently, so your answers may not always be the same as the book (or test, or…). 
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The Five Number Summary 
The minimum, first quartile, median, third quartile, and maximum make the Five Number 

Summary for a data set. This is a quick way to numerically summarize a data set…and in the 

next chapter we’ll turn the five number summary into another graph. 

Another Measure of Spread 
…so back to the reason why we needed quartiles: another measure of spread. 

The Interquartile Range ( IQR ) is the difference between 3Q  and 
1Q . The main thing to note 

about this measure is that it is the range of the middle 50% of the data. 

Examples 
[7.] The girth (diameter; measured in inches) of 31 black cherry trees was measured. The data 

are as follows: 
Table 5 - Diameters of Black Cherry Trees for Example 7 

8.3 8.6 8.8 10.5 10.7 10.8 11.0 11.0 11.1 11.2 11.3 

14.2 14.5 16.0 16.3 17.3 17.5 17.9 18.0 18.0 20.6  

12.9 13.3 13.7 13.8 11.4 11.4 11.7 12.0 14.0 12.9  

Find the five number summary, mean, and standard deviation of these data. 

 

The five number summary is 8.3, 11, 12.9, 16, 20.6. The mean is 13.2484 inches and the 

standard deviation is 3.13814 inches. 

 

[8.] The advertised fuel economy (miles per gallon) of 32 vintage cars were found. The data 

are as follows: 
Table 6 - Fuel Economy data for Example 8 

21.0 21.0 22.8 21.4 18.7 18.1 14.3 24.4 

15.5 15.2 13.3 19.2 27.3 26.0 30.4 15.8 

17.3 15.2 10.4 10.4 22.8 19.2 17.8 16.4 

32.4 30.4 33.9 21.5 19.7 15.0 21.4 14.7 

Find the five number summary, mean, and standard deviation of these data. 

 

The five number summary is 10.4, 15.35, 19.2, 22.8, 33.9. The mean is 20.0906 mpg and the 

standard deviation is 6.02695 mpg. 

Which is Best? 
When the data are symmetric, the better choices are to use the mean and standard deviation 

for center and spread. In the grand scheme of things (in the Calculus that lurks in the background 

of these methods), those measures are easier to use, so they are the preferred. 

If the data are not symmetric, then the mean and standard deviation no longer do a good job in 

measuring their respective aspects. In fact, just one unusual observation in a data set (an 

outlier—more on those in the next chapter) can have a great effect on the value of the mean (and 

consequently the standard deviation). In this case, the median and interquartile range are the 

better choices for measuring center and spread. 
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Examples 
[9.] The sepal width (cm) of 52 specimens of iris virginica were measured. The data are as 

follows: 
Table 7 - Sepal Width data for Example 9 

3.3 2.7 3.0 2.9 3.0 3.0 2.5 2.9 2.5 3.6 3.2 2.7 3.0 

2.8 3.0 2.8 3.0 2.8 3.8 2.8 2.8 2.6 3.0 3.4 3.1 3.0 

3.0 3.4 3.0 2.8 2.8 2.7 3.3 3.2 3.3 3.0 2.5 2.6 2.2 

3.2 2.7 3.2 3.1 3.1 3.1 3.8 2.5 2.8 3.2 3.0   

Summarize these data with the most appropriate measures. 

 

We need to look at the graph to decide which measures to use. 
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Figure 9 - Frequency Histogram of Sepal Width for Example 9 

Since the distribution is approximately symmetric, I’ll use the mean and standard deviation—

which are 2.974 cm and 0.3225 cm, respectively. 

 

[10.] A batch of wool was separated into fixed lengths and run through a loom. The number of 

warp breaks was measured for each length. The data are as follows: 
Table 8 - Number of Warp Breaks for Example 10 

26 30 54 25 70 52 51 26 67 18 21 29 17 12 

18 35 30 36 36 21 24 18 10 43 28 15 26  

Summarize these data with the most appropriate measures. 

 

We need to look at the graph to decide which measures to use. 
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Wool Testing
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Figure 10 - Frequency Histogram of Breaks for Example 10 

Since this is clearly skew right, I’ll use the median and IQR. The median is 26 breaks and the 

IQR is 18 breaks. 


