Statistics for Everyone Workshop, Fall 2010
Hands-on Exercises for Statistics for Everyone Fall 2010 Workshop Using Excel
All examples are in the file called SFEworkshopexamples.xls.  Unless noted, all of the examples came from Mendenhall and Sinich’s (2007) Statistics for Engineering and the Sciences.

E.  Part 3 (T Tests)

1. Click on the tab titled “MTBE.” In New Hampshire, about half of the counties (as of 2004) mandate the use of reformulated gas.  This has led to an increase in the contamination of groundwater with MTBE contamination (Environmental Science & Technology, Jan 2005). In this file are the data collected from a sample of 200 private and public wells.  We will consider the pH of the sampled water.

a.  Summarize the data numerically and graphically.

b.  Test whether there is evidence that the pH of well water in New Hampshire is different from 7, the pH of pure water. 

2.  The Index of Biotic Integrity (IBI) measures the biological condition or health of an aquatic region, with higher values representing healthier fish populations.  Researchers collected IBI measurements for sites located in different Ohio river basins (Journal of Agricultural Biological and Environmental Sciences, June 2005). Summary data for two river basins, Muskingum and Hocking, are given below. Is there evidence of a difference in the mean IBI values of the two river basins?

	River Basin
	Sample Size
	Mean
	Standard Deviation

	Muskingum
	53
	.035
	1.046

	Hocking
	51
	.340
	0.960


3. Click on the tab titled “Ratpup.” Merck Research Labs conducted an experiment to evaluate the effect of a new drug using the Single-T swim maze. Nineteen impregnated dam rats were captured and given a dose of 12.5 mg of the drug. One male and one female pup were randomly selected from each litter to perform in the swim maze.  Each pup is placed in the water at one end of the maze and allowed to swim until it successfully escapes at the end of the maze.  If a rat pup fails to escape after a certain period of time, it is placed back at the beginning of the maze and given another chance to escape.  The experiment is repeated until three successful escapes are accomplished by each rat pup.  The number of swims required of each rat pup to perform three successful swims is reported in the table.  Is there evidence of a gender difference between the mean number of swims required by the male and female pups?

4. Click on the tab titled “Voltage.” An engineer is trying to compare the voltage readings of two machines, a new model and an older model.  Both machines were tested independently using 30 runs for which the data are provided.  Is there evidence of a difference in the average voltage readings of the two machines? 

5.  Click on the tab titled “Wine.” Determining the alcoholic fermentation in wine is critical to the wine making process.  Must/wine density is a good indicator of the fermentation point since density values decrease as sugars are converted into alcohol.  For decades, must/wine density was measured using a hydrometer, which is an accurate method, though the process is time consuming.   An alternate method utilizes the hydrostatic balance instrument. A winery in Portugal collected the must/wine density measurements for white wine samples randomly selected from the fermentation process for a recent harvest. For each sample, the density of the wine at 20oC was measured with the hydrometer and hydrostatic balance.  Is there evidence of a difference in mean must measurements? Perform the analysis for the winery and give your recommendation.

6.  Click on the tab titled “Birth weights”.  This data set gives a random sample of birth weights (in ounces) of 40 babies born in two different hospitals, one inner city and one suburban.  Determine if there is a difference in average birth weights. [Artificial Data]
7.  A study performed examined the association between lead exposure and developmental features in children. One measure of neurologic function is the number of finger-wrist taps of the dominant hand in 10 seconds.  The number of finger-wrist taps was collected for a group of children who had high blood-lead levels ((40 (g/100ml) and those who had low blood-lead levels (<40 (g/100ml) is given below.  Determine if there is a difference in neurologic function by testing if the average number of finger-wrist taps was lower for the high blood-level group.  [Artificial Data]
	Group
	Mean
	Std. Dev.
	N

	High Lead Level
	62
	11
	60

	Low Lead Level
	56
	17
	32


8.   Click on the tab titled “Blood Pressure”. A study investigated whether the position of a patient (lying down or sitting up) results in different blood pressure readings.  The data set gives systolic blood pressure reading for 40 patients in both positions.  Is there a difference in (average) systolic blood pressure based on position? [Artificial Data]
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