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STAT 200: Chapter 2 Commentary and Assignment

STAT 200: Introductory Statistics

Chapter 2 commentary and assignment
To use a hypertext link in Word, press Ctrl and click on the link.
Chapter commentaries follow the structure of the chapters in the textbook, Elementary Statistics: A Step by Step Approach, 5th edition, Allan G. Bluman, McGraw Hill, 2004. These commentaries do not represent a standalone course: they are meant to complement the textbook. They provide alternative explanations, additional help in known problem areas, and further reading. When appropriate, guides to calculator use are included for the following calculators: Texas TI -30X IIB, TI-36x, TI-83+, BA-II plus and the Casio fx-115ms. Excel tutorials are provided.
The Internet, allows the utilization and sharing of resources in ways that are only now being accepted. This commentary links to other web sites. Although an author’s work is freely accessible on the Internet, they still retain copyright. Please show your gratitude for the free access to the sites, by respecting the author’s rights as creator of the work. All links have been tested at the start of the current course: please report any broken links to me via e-mail (bcann@faculty.ed.umuc.edu).
Chapter 2: Frequency Distributions and Graphs
Please post questions on the reading in the Chapter 2 study group.
A picture is worth a thousand words, right? Organizing data is the first step to gaining insight into what it can tell us. A well chosen diagram is the best way to begin to see patterns or trends, or gain a feel for representative values. Chapter 2: Frequency Distributions and Graphs introduces some graphical techniques.

Section 2.2 begins with an introduction to frequency distributions and tally charts. Tally Charts are an ancient, quick and dirty way of summarizing data in a hurry. They will be useful when approaching some of the homework assignments now and later: you will see how they simplify the process of moving from the raw data given in section 2.2 to the frequency distribution in the table. If there is much data to summarize, grouping the data in classes is a necessary simplifying step. Key to organizing data in classes is keeping the number of classes to a manageable size: as a rule of thumb, between 5 and 20 classes is generally good - an empirical rule is the 2^k rule, but do not follow this too obsessively. The classes need to fill the data space without overlapping. When there appears to be gaps in the distributions, we apply the concept of boundaries. All classes should be of equal width. Only if absolutely necessary do we use open-ended classes (i.e. a class for data "above 20").
Alternate explanations can be found by following the links:
 constructing frequency distributions: includes grouping data, choosing classes, class midpoints, class interval, open-ended distributions (on the Statistics: Power from Data site of Statistics Canada)
Before continuing: to get an overview of graphing, review the document Using Graphs on the Statistics: Power from Data site of Statistics Canada
Section 2.3 introduces some the most common graph types: histograms and frequency polygons and ogives. Note: frequency polygons are sometimes called histographs and ogives are often called cumulative frequency polygons. As you read, remember to ask yourself what the main features of each type of graph are and, equally important, when it will be used.
Alternate explanations can be found by following the links:
Recommended! Sections on Bar Graphs, Histograms and Frequency Polygons (Histographs), ogives (on the Statistics: Power from Data site of Statistics Canada)
Java simulation. Histogram applet. See the effects that changing class size can have on the shape of a histogram. Drag the slider under the histogram and watch as the shape of the histogram changes.

Section 2.4. This section reviews some other types of graphs. It should be fairly self-explanatory. As before, ask yourself when each type of graph would be used.
Stem and leaf plots are a mean of tabulating data in classes, generating at the same time a graphical representation much like a histogram. They first became useful when computers could manipulate the data for us. Note that constructing a stem and leaf plot is a two-step process - first putting the data in classes, then reorganizing the “leaves” in numerical order. My personal feeling is that stem and leaf plots are treated better on the Statistics Canada site listed in the alternate explanations list. 
Alternate explanations can be found by following the links:
Recommended! Sections on Time Series Graphs (Line graphs), Pie Charts, Pictographs and Stem and Leaf Plots (on the Statistics: Power from Data site of Statistics Canada)

Misleading graphs is a fun page produced by the BBC in England aimed at high school kids. It makes its point well though.

Further Reading:
Display of Statistical Data, Tom Kirkman . 

Part of a statistics site developed by a professor of physics at the College of Saint Benedict/Saint John’s University. Good lively discussion.

Graphical Data Presentation, Albert Goodman.

From the article introduction: “In this section you'll see some of the reasons why graphical presentation of data is so widely used and - when used properly - such an effective way of displaying the structure of numerical data. You will also learn about the major forms of non-quantitative charts.” 
EIA Guidelines for Statistical Graphs (2nd edition), Robert H. Ruthchik

A publication from the UK Energy Information Administration. From the introduction: “the fundamental task in designing a statistical graph is to focus readers' attention on the graph's data and its message, not on its design. Good design supports the data rather than the data supporting the design. A well-designed graph displays the minimum design and maximum data.”
Bad Graphs, Good Lessons, Alan J. Davis, ACM Siggraph, Vol. 33 No. 3, August 1999
More advanced discussion of some of the things that can go wrong with graphs.
Terms to know and understand:  to online glossary 

frequency distribution; relative vs. percent frequency distributions; bar chart; pie chart; frequency polygon; pareto chart; class width, class boundary, class midpoint; lower vs. upper class limits; histogram; cumulative frequency distribution; ogive; open ended classes; exploratory data analysis; stem and leaf plot; range; raw data
Discussion Question: Please view the separate document posted in the Week 1 conference. You will be expected to post at least one significant reply to one of the discussion questions during the first week of class.
Assigned Questions. Please post your solutions in the Chapter 2 assigned problems conference. Show any work. Post questions in the Chapter 2 study group. When your work is posted here, you will be given access to the Chapter 2 solutions study group area: check your solutions, ask questions, assist others, and check back occasionally in week one to see if the discussion has moved on ... posting your assignment does not imply the end of your involvement!
Try by both hand and Excel

Page 43, question 10 

p. 57, qn. 2

p. 58, qn. 8
p. 59, qn. 16
p. 77, qn. 8
p. 78, qn. 12 use Excel only
p. 78, qn. 18

Calculators: 
Texas TI-83+: 
Constructing the Histogram, textbook, p. 60




Constructing a Time Series Plot, textbook, p.83

Please post any TI-83 related questions in the TI-83+ section of the Calculators study group.
Excel: 
Read Using Excel for Statistical Analysis, chapters 3 through 5. These chapters are posted in the course materials section of the classroom. 
Alternatively: Gene Glass provides three ways of constructing frequency distributions and histograms with Excel:  Creating Frequency Distributions and Histograms in Excel.

Please post any Excel related questions in the Excel study group.
MS Word: It doesn't always need to be Excel. If your needs are only to produce a good looking graph, the Chart function in MS Word works well and produces some very nice results. 

Appendix: the following sections have been linked in the text so you have probably seen them. Each follows on a new page:

 How many classes do I need? The 2k rule
How many classes do I need? The 2k rule.
A useful guide in determining how many classes to construct for a grouped frequency distribution is the 2k rule. The 2k rule is based, as its name implies, on the powers of 2. 

	
	Powers of 2

	k
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	2k
	2
	4
	8
	16
	32
	64
	128
	256
	512
	1,024


Essentially we would look to construct k classes for our frequency distribution, when the value of 2k first exceeds the number of observations in our sample. So, if we had a sample with 39 observations, we would first consider constructing 6 classes, because 26 = 64, the first power of 2 with a value larger than the sample size of 39.

A guide, not a dictator.
Strictly speaking the 2k rule is a guide, not a rule. If the 2k rule suggests you need 6 classes, also consider using 5 or 7 classes ... but certainly not 3 or 9!

How to choose.
Example 1: Suppose you had 39 observations in your sample. This suggests using 6 classes.

All observations are whole numbers. The lowest recorded value is 32, the highest is 87. Simplicity is the key here: round 32 down to 30, and 87 up to 90. Multiples of 5, 10, or 100 are always nice to work with. Our range is 90 - 30 = 60. Hey, that’s nice: six classes of width 10!

Our classes will be: 30 up to 39, 40 up to 49 ... and so on.

Example 2: Suppose you had 73 observations in your sample. This suggests using 7 classes.

All observations are stated to the nearest tenth. The lowest recorded value is 156.3, the highest is 184.8. The data range is 184.8 - 156.3 = 28.5, close to 30. 3 classes of width 10 is obviously not going to be appropriate, but remember: multiples of 5 are nice to work with. Round 156.3 down to 155, and 184.8 up to 185. Our adjusted range is 185 - 155 = 30. So we will thank the 2k rule for its advise, and use 6 classes of width 5. 

Our classes will be: 155 up to 159.9, 160.0 up to 164.9 ... and so on.

Back to main text
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