Lab #7: Organ Donation


Directions: Working in pairs, work through Lab #7. You should use this Word file to take notes and record output as you proceed through the lab.  
Goals: In this lab you will explore:

· Different statistics for measuring the association between two categorical variables in a two-way table.

· The “shuffle to shuffle” variation in these statistics under random shuffling.
· The chi-square distribution as an approximation to the null distribution of the chi-square test statistic

Symbols for possible use in this lab: 
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Step 1: Ask a research question

(a) State the research question of interest in this study. In your description, identify the observational units, the explanatory variable, and the response variable.
>>  
(b) Write out the hypotheses corresponding to this research question:

· Write the appropriate null and alternative hypotheses (in words) using the language of association between the explanatory and response variables
>>  
· Express the null hypothesis in symbols. (Hint: Remember that hypotheses are always about parameters, so define and use appropriate symbols for parameters first.)

>>  
Step 2: Design a study and collect data

(c) Did the study make use of random sampling, random assignment, both, or neither? Also describe the implications of your answer in terms of scope of conclusions that can potentially be drawn from this study.

>>  
(d) Did this study pair subjects in one group with subjects in another group, or are the subjects in the different recruitment groups independent of each other?
>>  
Step 3: Explore the data
(e) Calculate the conditional proportions that agreed to be a donor in each of the three treatment groups. (Use at least 3 decimal places and write as proportions, not percentages.)
	
	Opt-in
	Opt-out
	Neutral
	Total

	Donor
	23
	41
	44
	108

	Not
	32
	9
	12
	53

	Total
	55
	50
	56
	161
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(f) Open the Multiple Proportions applet in a new window. The data are preloaded. Check the Show Table box and confirm your calculations in (e). Make a screen capture of the segmented bar graph (or toggle to the Mosaic plot) and include in your lab report. Write a brief summary of what you learned about these 161 participants from these numbers and graph.
Paste screen capture after 1000 shuffles, with p-value, here
Discussion: >>  


Step 4: Draw inferences beyond the data:

One possible statistic is the mean group difference, which compares each of the sample proportions to each other and then finds the average difference:
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(g) Calculate the Mean Group Difference statistic for these data (show your work). (You can verify your calculation in the applet.)

>>  
(h) What types of values (e.g., large, small, positive, negative) for this Mean Group Difference statistic will provide evidence against the null hypothesis? Explain briefly.
>>  
Use the applet to generate a null distribution for the mean group diff statistic, showing the p-value.

Paste screen capture after 1000 shuffles, with p-value, here
(i) Describe the shape, mean, and standard deviation of this null distribution.
>>  
Another possible statistic is the chi-square statistic, which compares each of the sample proportions to the overall proportion and then standardizes and sums these deviations:
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(j) Calculate the overall proportion of successes (donors) for all 161 responses.

>>  
(k) Compare each conditional proportion to this overall proportion. Then square each of these values. Then multiple each of these values by the sample size for that group. Then sum these three values together. Then divide by the last term, again involving the overall proportion of successes. (Show the details.) (Carry a few decimal places along the way and then round to two at the end.)
>>  2 = 
(l) Generate a null distribution for the chi-square statistic, showing the p-value. 
Paste screen capture after 1000 shuffles for the chi-square statistic, with p-value, here
(m) Are your p-values for parts (i) and (l) similar? What does this tell you about using the mean group difference statistic versus the chi-square statistic? Does it seem to matter much which one we use to measure how different the observed conditional proportions are?
>>  
Theoretical Model
(n) Calculate the degrees of freedom for our table. [On the left, check the box that says Show X2 output to confirm your calculation of the df, but make sure you verify how it is being calculated for this study.]
>>  
(o) Now overlay the theoretical chi-square distribution on your simulated null distribution. Does the theoretical model appear to reasonably describe the behavior of the null distribution? Does the p-value from the theoretical distribution appear to be similar to the p-value you estimated from the simulation? 

>>  
(p) Provide a detailed interpretation of this p-value: It's the percentage of what's that do what assuming what?

>>  
Estimation
Paste confidence interval output here

(q) Which intervals do not contain zero? What does that tell you about which population proportions differ from which other (and in what direction) and which do not?
>>  

(r) Describe how these intervals would differ if we had used 90% confidence instead of 95% confidence.
>>  



Step 5: Formula conclusions
(s) Write a few sentences summarizing your analysis for this research study, in particular: 
· What did you learn about the association between donor choice and the default option given in the sample data?

· What did you learn about the association between donor choice and the default option in the population? 
· Was the association in the sample statistically significant? How are you deciding?

· What did you learn from the confidence intervals?
· Are you willing to draw a cause-and-effect conclusion from this association? How are you deciding?
· What population are you willing to generalize this study to? How are you deciding?
>>

Step 6: Look back and ahead
(t) What concerns do you have about how these data were collected and how that might impact the conclusions you can draw form this study? What research question would you next pose about this context?
>>  



Before Turning in Your Lab Report:

· Review your answers, both to proofread and to assess your understanding. 

· Make sure the screen captures are integrated into the body of your Word file (ask for help on formatting these images). 
By putting both names on this report, you are acknowledging that you both contributed substantially to this report.
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