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Individual Assignment 2 (To be submitted through the Dropbox)
-----------------------------------------------------------------------------------------------------------
Please compile all your answers in ONE Word document, including all results from Excel or any other program you may use. 

Problem 1 (5 Points)
According to research conducted by the fictional agency entitled Birth Rate and Health Outcomes, a sample of 3,500 women who gave birth reported that the sample mean age of first-time mothers in the U.S. was 24 years old with a sample median age of 30 and a sample standard deviation of 3.35.[endnoteRef:1]   [1:  This data is not factual, and is only intended for statistical analysis.






] 

a. What is the point estimate of the population mean?  

b. 	Based on the limited information presented, is this distribution likely to be skewed right, left, or normal?  Explain.

c. Compute the 75% confidence interval of the population mean and interpret it.

d.  What is a consequence of constructing, for example, a 95% Confidence Interval versus a 75% Confidence Interval?  Please explain in a sentence or two.

e.	Your friend argues that you should always use the highest confidence interval possible in experiments.  This way, you can be ensured you’ve captured the population parameter in your interval.  Do you agree or disagree, and why?

f.	Researchers hypothesize that the population mean age of first-time mothers is 23.95 years old.  Will you reject or retain their hypothesis based on your work above?  Explain.

-----------------------------------------------------------------------------------------------------------
Problem 2: (5 Points)
Suppose employees at a manufacturing company can use two different methods to perform a production task.  To maximize production output, the company wants to test for a difference between the mean completion time across the methods.  Let μ1 be the population mean completion time for production method 1 and μ2 as the population mean complete time for production method 2.  

In the accompanying excel file, a random sample of completion times is given for six workers.  Each worker provides a pair of data values, one for each production method.    

Using software:
1. Generate summary statistics (central tendency and variability measures) for Method 1, Method 2, and the difference variable.  Please present them in columns that are easy to interpret and identify.

b. Present the null and alternative hypotheses for this experiment.  Be sure to include a brief sentence with each explaining their intuition.

c. Conduct a test of significance for the difference between the mean completion time across the different methods. Be sure to present the test statistic formula with the values inputted, the output from excel, and the test statistic value.

d. Provide and an interpretation of the results (i.e. whether you reject or fail to reject the null) and a corresponding conclusion (whether there is sufficient or insufficient evidence for the alternative hypothesis).

e. Construct a 95% confidence interval for the difference parameter for the mean completion time across the different methods and make an interpretation.  Be sure to present the confidence interval formula with the values inputted, the final result for the interval, and an interpretation.

-----------------------------------------------------------------------------------------------------------
Problem 3:  Hypothesis testing (10 Points)
For this problem, collect data on any variables of interest (sample size for each group of the two groups must be greater than or equal to 30) and perform a two-sided significance test for comparing two independent population means. You can also simulate your own data. 
Address the following:
a. A brief introductory paragraph describing the problem.
b. Set up your framework in a null and alternative hypothesis using symbols and notation as they are presented in the textbook.
c. A paragraph describing how you collected the data (i.e., the number of observations, time of day, etc. Please present the raw data in a table. 
d. Create a graph of the means of the two samples using Excel. Clearly label your axes, and give your figure a title. 
e. A section explaining the results of the analysis (calculated statistics, and p-values). Based on what you find, state your decision (whether you reject or fail to reject the H0) and conclusion (whether you have sufficient or insufficient evidence for H1).
f. Describe how would you change the experimental design to become dependent or related samples?

--------------------------------------------------------------------------------------------------------
Problem 4:  One way Analysis of Variance (5 points)
A study was conducted to determine whether children exposed to “smelter emitted lead pollution” in El Paso Texas would suffer neurologically.  The study looked at the possible effects of lead exposure on performance IQ scores as measured by the performance scale on Wechsler intelligence tests.  Data from this study are in the excel file for this Assignment.  Based on measured blood lead levels, the children were partitioned into a low lead level group, a medium lead level group, and a high lead level group (based on data from “Neuropsychological Dysunction in Children with Chronic Low-Level Lead Absorption,” by Landrigan, P.J., Witworth, R.H., Baloh, R.W. Staehling, N.W., Barthel, W.F. and Rosenblum, B.F., Lancet, Vol. 1, Issue 7909.).

a.  In order to carry out this experiment, verify that the following assumptions are held:
1.  the three samples come from respective populations that are distributed normally:  you can accomplish this by construction histograms for each group and commenting on whether the shape is approximately normal.
2.  the three samples have sample standard deviations that are not dramatically different (if so, then we can assume that the population variances across the 3 groups are about the same…by the way, there is a formal statistical test we can do here, but we will skip this). 
You can accomplish this by computing the sample standard deviations for each group and commenting.

b.  Present the null and alternative hypothesis for an experiment to test for a significant difference in the mean performance IQ across the different lead level groups.

[bookmark: _GoBack]c.  Present the excel output for the one-way analysis of variance and state your decision (whether you reject or fail to reject the null) and conclusion (whether you have sufficient evidence for, or insufficient evidence for the alternative).  Be sure to clearly state your Fcomputed (a.k.a. F-value) and P-value.

