Chapter 5 – Reading Guide

“Understanding and Comparing Distributions”

The Big Picture

Boxplots and 5-Number Summaries
Once we  have a ______________ summary of a (quantitative) variable, we can display that information in a ________________.

How do you make a Boxplot?  Follow the 4 steps on page 81.

How do we calculate the upper fence of the boxplot?

How do we calculate the lower fenence of the boxplot?

What is an outlier?

If the median is roughly centered between the quartiles, then the middle half of the data is roughly _________________.

If the median is not centered, the distribution is ________________.

The Whiskers show ________________ as well if they are not roughly the same length.

Comparing Groups with Histograms

When comparing two or more groups we look at their ___________, ____________, and _____________.

Comparing Groups with Boxplots

Boxplots offer an ideal balance of information and simplicity, hiding the details while displaying the overall summary information.  So we often plot them side by side for groups or categories we wish to compare.

By placing boxplots side by side, we can easily see which groups have  higher medians, which have the greater IQR’s, where the central 50% of the data is located in each group, and which have the greater overall range.  And, when the boxes are in an order, we can get a general idea of patterns in both the centers and the spreads.  Equally important, we can see past any outliers in making these comparisons because they’ve been displayed separately.

Read the Step-by-Step Example on pages 84-85.

Do the “Just Checking” on page 86.

Make sure you know how to do the “Ti-Tips” on page 86.

Outliers

What should we do with outliers?

Some outliers are simply unbelievable.  You should always investigate them.  Some outliers are just errors.  A decimal point may have been misplaced, digits transposed, or digits repeated or omitted.  The units may be wrong.

One important reason to look into outliers is to correct errors in  your data.

There are two things we should never do with outliers.  The first is to silently leave an outlier in place and proceed as if nothing were unusual.  The other is to drop an outlier from the analysis without comment just because it’s unusual.  If you want to exclude an outlier, you must discuss you decision and, to the extent you can, justify you decision.

Timeplots:  Order, Please!!!

What is a timeplot?

Looking into the Future

Can we use timeplots to predict the future?

Re-expressing Data:  A First Look

One approach is to re-express, or transform, the data by applying a simple function to make the skewed distribution more symmetric.  For example, we could take the square root or logarithm of each value to help re-express the data.

Re-expressing to equalize spread across groups.  Re-expressing can help alleviate the problem of comparing groups that have very different spreads.

A good first guess at a re-expression is the logarithm.

Read the “What Can Go Wrong?” on page 92.

Read the “What Have We Learned?” on pages 93-94

Assignment for Chapter 5:

Work Problems on pages 95-103    #5,  6,  7,  11,  15,  20, and 39.
Important reminders for Chapter 5

1.)  When describing distributions, we need to discuss shape, center, and spread.  How we measure the center and spread of a distribution depends on its shape.  The center of a distribution is a

“typical” value.  If the shape is unimodal and symmetric, a “typical” value is in the middle.  If the shape is skewed, however, a “typical” value is not necessarily in the middle.

2.)  For skewed distributions, use the median to determine the center of the distribution and the interquartile range to describe the spread of t he distribution.

The median:


*   is the middle data value (when the data have been ordered)


     that divides the histogram into two equal areas.


*   has the same units as the data.


*   is resistant to outliers (extreme data values)

The range:


*   is the difference between the maximum value and the minimum

     value.


*   is a number, NOT an interval.

*   is sensitive to outliers.
The Interquartile range (IQR):


*   contains the middle 50% of the data.


*   is the difference between the lower (Q1) and upper(Q3) 


     quartiles.


*   is a number, NOT an interval.


*   is resistant to outliers.
The Five-Number Summary give:  minimum, lower quartile, median, upper quartile, maximum.

A graphical display of the five-number summary is called a boxplot.

3.)  For symmetric distributions, use the mean to determine the center of 

      distribution and the standard deviation to describe the spread of the

      distribution.

The mean:


*   is the arithmetic average of t he data values.


*   is the balancing point of a histogram.


*   has the same units as the data.


*   is sensitive to outliers


*   is given by the formula   

The Standard Deviation:


*   measures the “typical” distance each data value is from the mean.

*   Because some values are above the mean and some are below

              the mean, finding the sum is not useful (positives cancel out

              negatives); therefore we first square the deviations, then 

              calculate an adjusted average.  This is called the variance.


     This statistics does not have the same units as the data, since

              we squared the deviations.  Therefore, the final step is to take

              the square root of the variance, which give us the standard deviation.


*   is given by the formula


*   is sensitive to ouliers, since its calculation involves the mean.

