Chapter 10 – Reading Guide

“Re-expressing Data:  Get It Straight!”

Straight to the Point


We’ve seen that symmetric distributions are easier to summarize and straight

scatter-plots are easier to model with regressions.  We often look to re-express our data

if doing so makes them more suitable for our methods.


We are looking for a kind of boring residuals plot (no direction, no particular shape, no outliers, no bends) that we hope to see, so we have reason to think that the Straight Enough Condition is now satisfied.

Goals of Re-expression


Goal #1:


Make the distribution of a variable (as seen in its histogram, for


example) more symmetric.  It’s easier to summarize the center of a


symmetric distribution, and for nearly symmetric distributions, we can


use the mean and standard deviation.  If the distribution is unimodal,


then the resulting distribution may be closer to the Normal model,


allowing us to use the 68-95-99.7 Rule.


Goal #2:


Make the spread of several groups (as seen in side-by-side box-plots)


more alike, even if their centers differ.  Groups that share a common


spread are easier to compare.  We’ll see methods later in the book that


can be applied only to groups with a common standard deviation.


Taking logs makes the individual box-plots more symmetric and gives


them spreads that are more nearly equal.


Goal #3:


Make the form of a scatter-plot more nearly linear.  Linear scatter-plots


are easier to model.  The greater value of re-expression to straighten a


relationship is that we can fit a linear model once the relationship is straight.

Goal #4:


Make the scatter in a scatter-plot spread out evenly rather than thickening


at one end.  Having an even scatter is a condition of many methods of


Statistics, as we’ll see in later chapters.

The Ladder of Powers


Where to start?  It turns out that certain kinds of data are more likely to be


helped by particular re-expressions.  Knowing that gives you a good place


to start your search for a re-expression.


Read through that Ladder of Powers table on page 227.


The Ladder of Powers orders the effects that the re-expressions have on


data.

Do the “Just Checking” on page 227.

Read “The Step-By-Step Example” on pages 228-230.  

Read and Do “The TI-Tips” on page 232.  (Very Important!!!)

Plan B:  Attack of the Logarithms


The Ladder of Powers is often successful at finding an effective re-


Expression.  Sometimes, though, the curvature is more stubborn, and


we’re not satisfied with the residual plots.  What then?


When none of the data values is zero or negative, logarithms can be


a helpful ally in the search for a useful model.  Try taking the logs of both


x- and y-variables.  Then re-express the data using some combination of x


or log(x) vs. y or log(y).  You may find that one of these works pretty well.


Look at the Logarithm Table on page 233.  (Very Important)


A warning, though!  Don’t expect to be able to straighten every curved


scatter-plot you find.  It may be that there just isn’t a very effective re-


expression to be had.  You’ll certainly encounter situations when


nothing seems to work the way you wish it would.  Don’t set your sights


too  high – you won’t find a perfect model.  Keep in mind:  We see a 


useful model, not perfection (or even “the best”).
Read and Do “The TI-Tips” on pages 233-234.  (Very Important!!)

Read and Do “The TI-Tips” on pages 234-236.  (Very Important!!)

Read the “What Can Go Wrong” on pages 236-237.

Read the “What Have We Learned?” on page 238.

Homework Assignment for Chapter 10:

Pages 239-244    # 8,   9,   10,   14,   23,   24,   26,   27,  and 30.

* On problem #24:  Do the whole Ladder of Powers for this

problem.  Just to compare your results.

