Sample Writing Prompts
1. Part of statistics is using data to make decisions.  What type of data did you use in deciding to take this course?  What data do you wish you had been able to review?

2. TOYM 2.6:  A resistant statistic is a numerical summary of data that is “resistant” to the influence of outliers.  In other words, an outlier is unlikely to have a major influence on its numerical value.  Two of the summary measures from the list mean, median, range, and interquartile range are resistant, while two are not.  Explain which two are resistant and which two are not.

3. TOYM 3.2: Why do you think that measurements with a bell-shaped distribution are common in nature?  For example, why do you think women’s heights are distributed in this way, rather than, being equally spread out from about 5 feet tall to 6 feet tall?

4. Briefly explain the Fundamental Rule for Using Data for Inference.

5. Briefly explain what a confounding variable is.  What two conditions are necessary to qualify as a confounding variable?

6. What is the difference between a confounding variable and a lurking variable?
7. Briefly explain how you randomize in a blocked experimental design.

8. Explain the differences between the terms “response bias” and “non-response bias”.  Do they refer to the same or different problems in sampling?
9. Explain the differences between a “simple random sample” and a “stratified random sample”.

10. Given the equation y = mx + b, identify the symbols that represent the slope and y-intercept.  Then explain what these terms mean.

11. TOYM 5.1:  Explain what it means for two variables to have a positive association.  Explain what it means for two variables to have a negative association.  Give an example of each.  What is an example of two variables that have no association?  

12. Linear regression on a data set results in the regression equation y-hat = 2.5 – 3.5x with r2=.36.  The residual plot shows no pattern, is centered and has small residuals.  Is this model a good fit for the data?  Interpret r and r2.

13. Explain the difference between an outlier and an influential point in a bivariate data set.

14. Explain the terms “interpolation” and “extrapolation”.  Why is extrapolation almost always dangerous?

15. A random survey is to be conducted to see if gender and political party affiliation are related.  State the null and alternative hypotheses.  If the result of the inference procedure shows that the p-value is 0.0025, write the conclusion in the context of the problem.
16. TOYM 7.7:  Does using simulation to estimate probabilities rely on the relative frequency or the personal probability interpretation of probability?  Explain.  Whichever one you chose, could simulation be used to find probabilities for the other interpretation?  Explain.

17. If two events are mutually exclusive, can they be independent?   Explain.

18. Explain how conditional probability restricts the sample space.

19. Briefly explain the difference between the binomial distribution and the geometric distribution.

20. TOYM 8.1:  If you know the number of possible values a random variable can have is finite, do you know whether the random variable is discrete or continuous?  Answer the same question for a random variable that can have an infinite number of values.

21. Given the following pdf, calculate the coordinates of point A.  Then find P(x<1).




          A

(0, 0)




(2, 0)

22. TOYM 9.5:  We learned that increasing the sample size fourfold would about halve the range of possible sample means.  Would the range of individual weight losses in the sample be likely to increase, decrease, or remain the same if the sample size were increased fourfold?  Explain.
23. State the Central Limit Theorem.  Use the CLT to explain why a sample of size 200 provides a better estimate of the population mean than a sample of size 50.

24. TOYM 10.2:  Explain in your own words what it means to say that we have 95% confidence in the interval estimate.

25. TOYM 11.1:  Do you think null and alternative hypotheses are generally statements about populations, samples, or both?  Explain.

26. TOYM 12.1:  Pick one of the example research questions provided above.  Explain and appropriate sampling procedure, then describe what the population parameter and sample estimate would be for your example.
27. TOYM 12.4:  For a fixed sample, explain why it is logical that a 95% confidence interval covers a wider range of values than a 90% confidence interval.  Explain this in terms of our confidence that the procedure works in any given case.

28. Briefly describe Type 1 and Type 2 errors.  What conditions exist for these errors to occur?

29. Explain in your own words the differences between the chi-square test for independence, chi-square test for homogeneity, and the chi-square goodness of fit.

30. List the three factors that affect power.  Then briefly explain how changing each one changes power.

Those writing prompts starting with TOYM are taken from Mind on Statistics, 2nd edition by Jessica Utts and Robert Heckard.  TOYM stands for Turn On Your Mind.
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