Exercises z-test
1. Misconceived hypotheses. What is wrong with each of these statements? 

1. H0: µ = 100 vs. H1: µ 
2. H0: [image: image1.png]


= 100 vs. H1: [image: image2.png]


< 100

2 Satisfaction survey. A public health clinic administers a survey that addresses patient satisfaction with services. The survey uses a summary score on a 70 point scale, with 70 indicating the highest possible satisfaction. The survey instrument has been tested in other environments and has historically had mean µ = 50 and standard deviation  = 7.5. 

1. Although the distribution of scores shows a negative skew, we can assume that the distribution of [image: image3.png]


s derived from this population will be Normal if the sample size is large. What is the name of the theory that supports this assumption? 

2. What is the standard deviation of the distribution of [image: image4.png]


s when the sample size is n = 36? [Another term for "the standard deviation of the distribution of [image: image5.png]


s" is "the standard error of the mean."]
3. We seek evidence against the claim that this population has mean score µ that is 50 and take a sample size of n = 36. Sketch the curve that describes the sampling distribution of [image: image6.png]


s for the sample of the mean. Mark the horizontal axis with tick marks showing the mean and standard deviation markers ±1 and ±2 standard deviations from μ
4. Suppose that the sample of 36 patients gives a mean score [image: image7.png]


 of 48.4. Mark this point on the horizontal axis of your sketch and explain why this outcome does not provide good evidence against the null hypothesis. 

3 Satisfaction survey (cont.). In the prior exercises you considered potential results of a clinic patient satisfaction survey. You were testing H0: μ = 50. 

1. Now let us do a one-sided test, i.e., H1: μ < 50. Calculate the z statistic for the problem and determine the P-value for an observed sample mean [image: image8.png]


 of 48.8. 

2. Now consider a different sample that reveals a sample mean of [image: image9.png]


= 46.5. Calculate the zstat and P-value. Are results significant at the α = 0.05 level? Are they significant at alpha = 0.01?

4 Lithium. Lithium carbonate is a drug used to treat mental disorders. The average dose in well-maintained patients is µ = 1.3 mEq/L ( = 0.3 mEq/L). A random sample of 25 patients on lithium demonstrates a mean lithium level [image: image10.png]


 of 1.4 mEq/L. 

1. Conduct a one sample z test to see if the observed difference is significant. Use a two-sided alternative, as improper dosing would include both under- and over-dosing. State the H0 and H1 hypotheses.
2. Are the results significant at alpha = 0.05? Are they significant at alpha = 0.10?

5 NHES. The National Health and Examination Survey (NHES) of 1976 - 1980 found a mean serum cholesterol level in U. S. men of µ = 210 mg/dl with standard deviation (sigma) =  90 mg/dl. 

1. Calculate the standard error of the mean for a sample of n = 36. 
Find the probability that a sample mean of 240 or greater based on n = 36? 
2. As part of your response, sketch the sampling distribution curve for [image: image11.png]


. Because the sample is moderately large, we are willing to assume that the sampling distribution of [image: image12.png]


 is normal.

6 Fathers had heart attacks. The mean fasting serum cholesterol of teenage boys in the United States is µ = 175 mg/ml with  = 50. A sample of 39 boys whose father's have a history of heart attack reveals a sample mean of [image: image13.png]


= 195 mg/ml. Using a two-sided alternative hypothesis, determine whether the sample mean is significantly different than expected. Show all hypothesis testing steps: hypotheses, test statistic, P value and conclusion.
Exercise t-test
1. P-value. A test of H0: µ = 0  based on n = 16 results in t = 2.44. 

1. How many degrees of freedom are associated with the test statistic?
2. What is the one-sided P-value for this problem? 
3. What is the two-sided P-value?  

 2. Menstrual cycle length.  Menstrual cycles length (days) in a random sample of 9 women are {31, 28, 26, 24, 29, 33, 25, 26, 28}. Assume the population is Normal. Test whether the mean length of the menstrual cycle in this population is 29.5 days. Show all hypothesis testing steps, including statements of the null and alternative hypothesis.

 
3. Cholesterol in Asian immigrants. We want to compare fasting serum cholesterol levels of recent Asian immigrants to that of the overall U. S. population. Assume cholesterol levels in 20- to 39-years old women in the United States is Normal with µ=190 mg/dl. Blood tests are preformed on 100 female Asian immigrants in this age range. The mean cholesterol level in this sample is 181.52 mg/dl (standard deviation = 40 mg/dl). Conduct a two-sided test to determine whether the recent immigrants have lower average cholesterol levels than their native counterparts. Show all hypothesis testing steps. 

4. SIDS. A sample of birth weights (grams) of 10 infants who had died of Sudden Infant Death Syndrome (SIDS) in a large metropolitan area was {2998, 3740, 2031, 2804, 2454, 2780, 2203, 3803, 3948, 2144}. The mean weight of all births in this metropolitan was 3300 grams. Is the mean birth weight of SIDS cases significantly different from that of the rest of the population? (Perform a two-sided test.)

Statistical calculators: http://faculty.vassar.edu/lowry/tabs.html
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