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Topic 6:

Comparing Distributions I:

Quantitative Variables

OVERVIEW

You have been analyzing distributions of data by constructing various graphical displays (dotplot, histogram, stemplot, boxplot), by calculating numerical measures of various aspects of that distribution (mean, median and mode for center; range, interquartile range, and standard deviation for spread), and by commenting verbally on features of the distribution revealed in those displays and statistics.  Thus far you have primarily concentrated on one distribution at a time.  With this topic you will apply these techniques in the more interesting case of analyzing, comparing, and contrasting distributions from two or more groups simultaneously.

OBJECTIVES

· To see how to construct side-by-side plots to compare two distributions of data.

· To understand the meaning of the phrase statistical tendency.
· To learn a formal rule of thumb for determining whether an observation is an outlier.
· To discover modified boxplots as displays conveying more information than ordinary boxplots.

· To acquire extensive experience with using graphical, numerical, and verbal means of comparing and contrasting distributions from two or more groups.

Activity 6-13   Vehicle Thefts (use TI-83+)
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Investigate whether states in the eastern or western part of the U.S. tend to have higher rates of motor vehicle thefts (ignore the % female variable).  The table below separates states according to whether they lie east or west of the Mississippi River and lists their 1990 rate of automobile thefts per 100,000 residents.

In a side-by-side stemplot, a common set of stems is used in the middle of the display with leaves for each category branching out in either direction, one to the left and one to the right.  The convention is to order the leaves from the middle out toward either side.

(a) Create a side-by-side stemplot to compare these distributions.  Ignore the last digit of each state’s rate; use the hundreds digits as the stem and the tens digit as the leaf.



(b) Calculate the five-number summary for each distribution of automobile theft rates.  
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(c) Calculate the range of values of non-outlier points for Eastern states.
(d) Construct modified boxplots (over a common scale) to compare the two distributions.

(e) If you were to randomly pick one state from each region, which would you expect to have the higher theft rate?  Explain.

You have discovered an important (if somewhat obvious) concept in this activity – that of statistical tendency.  You found that eastern states tend to have higher theft rates than do western states.  It is certainly not the case, however, that every eastern state has a higher theft rate than every western state.

Similarly, men tend to be taller than women, but there are certainly some women who are taller than most men.  Statistical tendencies pertain to average or typical cases but not necessarily to individual cases. 
Activity 6-14:  Video Rental Times

The following boxplots reveal the distributions of running times of the 512 movie videos found in the “new releases” section of Blockbuster Video in June of 1999.  They are grouped according to Blockbuster’s “type” category, where the types (in alphabetical order) are action, comedy, drama, family, special.
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(a) Which type has the highest median running time?  Estimate that median as accurately as you can from the graph.

(b) Which type has the shortest median running time?  Estimate that median as accurately as you can from the graph.

(c) Which type has the movie with the longest running time?  Estimate that time as accurately as you can from the graph.

(d) Which type has the movie with the shortest running time?  Estimate that time as accurately as you can from the graph.

(e) Which type has the largest interquartile range of running times?  Estimate that IQR time as accurately as you can from the graph.

(f) Which type has the smallest interquartile range?  Estimate that IQR time as accurately as you can from the graph.

(g) Which type has the largest lower quartile of running times?  Estimate that lower quartile time as accurately as you can from the graph.

(h) Which type has the smallest upper quartile of running times?  Estimate that upper quartile time as accurately as you can from the graph.

WRAP-UP

You have been introduced in this topic to methods of comparing distributions between two or more groups.  This task has led you to the very important concept of statistical tendencies.  You have also expanded your knowledge of visual displays of distributions by encountering side-by-side plots and modified boxplots.  Another object of your study has been a formal test for determining whether an unusual observation is an outlier.

The methods of this topic apply to quantitative variables.  In the next topic you will encounter two-way tables as you study methods for comparing distributions of categorical variables.
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