9.4a The Strength of Evidence
Name: ____________________
What’s Important Here

Developing an intuition and ability to make informal judgments based on comparing means

What you’ll need: the Fathom document StrengthOfEvidence.ftm
The Wolf River in Tennessee flows past an abandoned site once used by the pesticide industry for dumping wastes, including hexachlorobenzene (chlordane), aldrin, and dieldren. These are all highly toxic organic compounds that can cause various cancers and birth defects. The standard method to test whether these poisons are present in a river is to take samples at six-tenths depth, that is, six-tenths of the way from the surface to the bottom.
Unfortunately, there are good reasons to worry that six-tenths is the wrong depth. The organic compounds in question don’t have the same density as water, and their molecules tend to stick to particles of sediment. Both of these facts suggest you’d be likely to find higher concentrations near the bottom than near mid-depth.
1. Open the Fathom document StrengthOfEvidence.ftm. The document contains eight split dot plots that are analogous to the back-to-back stemplots in Display 9.51 on page 618 of your textbook. The first plot is for actual data. It compares concentrations of aldrin (in nanograms per liter) for 20 water samples taken from the Wolf River downstream from the dump site. Ten of the samples were taken at mid-depth, and 10 were taken at the bottom. The other seven plots, numbered 1 through 7, show hypothetical data.
2. Compare the plot of each hypothetical data set, 1 through 7, with the plot for the actual data.  You should look at each plot and plot values or use summary tables for appropriate statistics (such as mean( ), mean( ) + s( ), and mean( ) - s( )  )
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Then, evaluate the strength of the evidence of a difference in concentrations at the two depths.  

Is the evidence stronger in the actual data, stronger in the hypothetical data, or about the same for both? Next to each plot is a text box in which you can state your choice and give the reason for your answer comparing the difference in means, spreads, and sample sizes.

3. With everything else the same, is the evidence of a difference in concentration stronger when the difference in the means is smaller or larger? When the spreads are smaller or larger? When the sample sizes are smaller or larger? Enter your findings into the table at the top right of the document.
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4.  Turn in a printout of your document that shows (a) the values plotted on each dot plot or the summary tables depending on which method you used and (b) the text boxes filled out with your answers.  Remember, you must compare each of the seven hypothetical data sets to the actual data set to decide when the evidence of a difference in concentration is stronger.  
