Statistics for Everyone Workshop, Fall 2010
Hands-on Exercises for Statistics for Everyone Fall 2010 Workshop Using SPSS
Each example corresponds to a separate SPSS data file that can be obtained from http://faculty.fairfield.edu/lmcsweeney/sfe.htm.  Unless noted, all of the examples came from Mendenhall and Sinich’s (2007) Statistics for Engineering and the Sciences.  
Note: If you are working with data that have already been summarized and want to make a graph or test a hypothesis, you should use Excel.  SPSS requires raw data, not summarized data. 

Part 5 (Chi Square Tests)

1.  The National Snow and Ice Data Center (NSIDC) studied 504 ice meltponds in the Canadian arctic.  One variable of interest is the type of ice observed for each pond where the ice type is classified as first-year ice, multi-year ice, or landfast ice.  The data collected by the NSIDC is summarized in the table below. 

	Ice type
	First-year
	Landfast
	Multi-year
	Total

	Frequency
	88
	196
	220
	504


Environmentalists have hypothesized that 15% of Canadian Arctic meltponds have first-year ice, 40% have landfast ice and 45% have multi-year ice.  Create an SPSS data file and determine if there is there evidence to support this theory?
2.  A researcher wishes to determine if attendance at religious services changed after 9/11/01.  The table below summarizes data collected from the General Social Survey in 2000 and 2002 (Source: http://www.norc.org/GSS+Website/).  Create an SPSS data file to determine if there is evidence of a change in attendance between 2000 and 2002.

	How often respondent attends religious services
	Never
	Less Than Once a Year
	Once a year
	Several times a year
	Once a month
	2-3 times a month
	Nearly every Week
	Every Week
	More than Once a Week

	2000
	564
	211
	345
	375
	197
	222
	134
	499
	192

	2002
	502
	189
	395
	346
	192
	263
	176
	469
	211


3.  Researchers have used statistics to determine the likelihood that a specific author wrote a newly found piece of text.  In these authorship studies the numbers of times certain phrases appear in text are counted and compared.   For example, the first two columns in the table below compare the number of times certain phrases appear in two works known to be written by William Shakespeare and the counts in the last column are from a text written in the same time period as the other works but whose author is unknown. (Source:  Merriam, Thomas (1987) “Was Munday the Author of Sir Thomas More?” Moreana XXIV, 94, p25 – 30.)
	Word/Phrase
	Julius Caesar
	Titus Andronicus
	New Text

	no
	83
	93
	72

	be a
	5
	8
	0

	I have
	42
	36
	8

	in the
	41
	40
	15

	with a
	16
	9
	2

	
	
	
	


a.  Determine if there is evidence that Shakespeare did not write both Julius Caesar and Titus Andronicus.

b.  Is it likely that Shakespeare was the author of the new text? Provide statistical evidence to support your claim.

4.  Open the file titled “MTBE.” In New Hampshire, about half of the counties (as of 2004) mandate the use of reformulated gas. This has lead 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.  A detectible level of MTBE occurs if the MBTE value exceeds .2 mg/liter, and the classification the wells are summarized in the column titled MTBE-Detect.  The type of well (public or private) is indicated in the column WellClass. Determine if there is evidence of a relationship between detectable MTBE levels and well type.

5. Click on the file titled “Discomfort.”  This data set contains the results of a small clinical trial to compare the effectiveness of a new ear drop on earache pain.  Patients were randomized to either receive a placebo (Drug = 0) or the new ear drop (Drug = 1).  The patients were asked to return after 3 days to rate their degree of ear pain using a particular pain scale (“0 = no pain, 1 = some pain, 2 = a lot of pain”).  Is there evidence of a difference in ear pain based on type of ear drop used?  

6.  We want to determine if there is a relationship between the age a woman has her first child and the development of breast cancer.  Create an SPSS datafile and test this using the data provided. [Source: Rosner, Bernard (2011). Fundamentals of Biostatistics, Brooks-Cole, Boston, MA, p. 391]
	Age of First Birth
	< 20 years
	20 – 24
	25 - 29
	30-34
	( 35

	Presence of Breast Cancer
	320
	1206
	1011
	463
	220

	No Presence of Breast Cancer
	1422
	4432
	2893
	1092
	406


7.  Click on the file titled “SaltIntake.”  In order to combat high blood pressure doctors recommend that patients reduce their sodium intake.  Based on past experience, the doctor believes that after 6 months 30% of patients will have normal blood pressure readings, 60% will still be pre-hypertensive and 10% will be hypertensive.  A handout that outlines strategies to reduce sodium intake was given to 50 patients with blood pressures that were pre-hypertensive.  Their blood pressure was retaken after 6 months.  Is there evidence that the handout was helpful?

Part 6A (Correlation and Regression between 2 Numerical Variables)

1.  Open the file “Forest Fragmentation.” Ecologists classify the cause of forest fragmentation as either anthropogenic (i.e., due to human development activities such a road construction or logging) or natural in origin (i.e., due to wetlands or wildfire).  Conservation Ecology (Dec 2003) published an article on the causes of fragmentation for 54 South American forests. Using satellite imagery, the researchers developed two fragmentation indices for each forest, where a higher value represents more fragmentation. The data for all 54 forests are given in the file. Find the correlation between the two indices.  Ecologists theorize that there is an approximately linear relationship between these two variables. Give evidence to support or contradict this theory.

2.  Open the file “Cigarettes.” This file lists the tar, nicotine, and carbon monoxide content (in mgs) for 25 brands of domestic cigarettes.


a. Is there a linear relationship between the nicotine and tar content?  

b. How many milligrams of nicotine would you expect if a cigarette had 10 mg of tar?

c. By how much would you expect the nicotine in a cigarette to increase or decrease if you increase the amount of tar by 1 mg?

d. Circle the observation that is an outlier. Does it appear to be influential?

[Notice we can ask similar questions about CO content.]

3.  Open the file “Fish.” This data set summarizes the lengths and weights of two types of fish, Channel Catfish and Smallmouth Buffalofish. For each type of fish, can one predict the weight from the length? Is one model better than the other? Explain.
4.  Open the file “Height”. This data set summarizes the heights of boys aged 10 – 15 and forced expiratory volume (FEV) which is a standard measure of pulmonary function. To identify people with abnormal pulmonary function, standards of FEV for normal people must be established.  Find the best fitting regression line and determine what proportion of the variance of FEV can be explained by height.  Is the linear relationship significant?  [Source: Rosner, Bernard (2011). Fundamentals of Biostatistics, Brooks-Cole, Boston, MA, p. 440]

5. Open the file “Blood Pressure” [Artificial Dataset].  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.  Can the systolic blood pressure of a sitting patient be determined by the systolic blood pressure taken while the patient is lying down?  Is the linear relationship significant?

Part 6B (Multiple Regression)
1.) Open the file “Lactic Acidosis” [Artificial Dataset, based on scenario in “Practical Statistics for Medical Research” by Douglas Altman, Chapman-Hall, 1991, p321]. Lactic acidosis is often a fatal condition.  A drug is administered to patients with this disorder.  The data file lists the changes in levels of lactase, bicarbonate and pH along after the drug is administered along with the patients’ survival times (in hours).  Can survival time be predicated from these variables? If so, which ones?
2.) Open the file “Cystic Fibrosis” [“Practical Statistics for Medical Research” by Douglas Altman, Chapman-Hall, 1991, p338].  This file lists the Height, Weight, Body Mass Index (BMI = weight/height2), Forced Expiratory Volume (FEV in liters/sec) and we wish to determine which of these variables can be used to predict Maximal static expiratory pressure (PEmax in cm H2O) for individuals with cystic fibrosis.
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