STAT 3115Q Homework 4






Due Wednesday, October 3rd

This assignment focuses primarily on some concepts that have been covered in class to date. Also consult relevant readings in the posted Howell chapters 4, 6, & 7, and listed pages from Keppel and Wickens's chapters 2, 3, & 8, as needed. You will not need to use SPSS to answer any of the questions. Please provide short answers (2 or 3 sentences) to the following questions.

1.
Briefly define statistical power. What are two changes you can make to an experiment to improve power? (See KW chapter 8.)

2.
Briefly define effect size. What two types of effect size measure are used in the context of a t-test on means?

3.
Distinguish between a Type I error and a Type II error in hypothesis testing.

4.
What is the null hypothesis for a chi-square test on a two-way contingency table? How does the calculation of the expected values reflect that null hypothesis (as opposed to some other way we might have come up with the expected values)?

5.
Use the set of statistical distribution functions in the Excel spreadsheet linked on the class page at http://cliff.uconn.edu/stat242/ztFchi2.xls (follow the instructions at the top!) to determine:


a) the value of the t distribution on 36 df that would cut off the extreme 5% of scores in a two-tailed test.


b) the exact probability of obtaining a t value of 3.0 or greater in a two-tailed test with 47 df.


c) the exact probability of obtaining a chi-square of 25 or greater in a 4 columns by 6 rows contingency table

6.
Briefly define "confidence interval". Imagine we have an interval of 54.63 (lower bound) to 59.47 (upper bound) for a 95% CI. What does this tell you (a) about the sample mean (apart from its value, which is just the center of the interval)? (b) about the population mean? (c) and what common interpretation is NOT correct?

THINGS THAT ARE NOT PART OF THIS ASSIGNMENT THAT YOU SHOULD THINK ABOUT ANYWAY BUT NOT ACTUALLY TURN IN:

a)
List the three elements of a statistical test that collectively determine the power of the test (i.e., what are the four interrelated elements, including power -- and don't count the Type II error rate since that's just the complement of power!).

b)
Given a 95% confidence interval, identify the sample mean. If also given the df, calculate what the standard error must have been, as well as the t value used to make the CI.

c)
Make a rough sketch of each of the distributions in question 5, placing relevant values of the statistic along the horizontal axis, and labeling areas of the distribution (i.e., what percent of the total area they represent).

d)
Figure out how to use the Excel statistical function to answer question 5a if it assumed a ONE-tailed test, since the Excel function only allows two-tailed tests (hint: Excel's Help file for the "TINV" function tells you how, but you should understand why).

e) Sketch the distribution with labeled t values and areas for the previous question's one-tailed version of 5a (which should help you understand the "why" part).

