Homework #4: Due Friday Oct. 1, 2004

Homework answers should be typed or neatly printed (no cursive).  If your answers are not legible, you will lose points.  Use this form as a cover sheet for your homework.  Print out this page, fill in your name above, and staple the pages with your answers to it.  

Remember: For problems that require calculations, SHOW YOUR WORK!

1.  Conceptually, what is the standard error of the mean, and how is it different from the standard deviation?  (2 points)

The standard error of the mean is the average amount by which sample means (
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’s) deviate from the population mean (µ) in a sampling distribution.  This is different from the standard deviation, which is the average amount by which individual scores (X’s) deviate from the mean of a distribution of scores (
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).

2.  Scores on an IQ test have ( = 100 and (  = 15.  

a.  What is the probability that a sample of 25 individuals will have a mean IQ 

of 106 or above? (1 point)
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A sample mean of 106 corresponds to a z-score = 2.00.  We were asked the probability of obtaining a mean IQ of 106 or above, so we need to find the “smaller portion” associated with a z-score of 2.00 from Table E.10.  Thus, the probability of obtaining a sample mean of 106 or above is:  .0228.  Another way of saying this is that there is roughly a 2% chance that one would obtain a sample mean of 106 or above.

b.  What is the probability that a single person will have an IQ of 106 or above? (1 point)
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An individual IQ of 106 corresponds to a z-score = .40.  We were asked the probability of obtaining an IQ of 106 or above, so we need to find the “smaller portion” associated with a z-score of .40 from Table E.10.  Thus, the probability of a single individual having an IQ of 106 or above is:  .3446.  Another way of saying this is that there is roughly a 34% chance that one would find an individual with an IQ of 106 or greater.

3.   A survey researcher administers a Political Affiliation questionnaire to a group of 100 randomly selected individuals.  The scale ranges from 0 – 100.  A score of 50 on this scale indicates moderate political views—exactly between liberal and conservative.  Scores above 50 indicate that the respondent is more “liberal,” whereas scores below 50 indicate that the respondent is more “conservative.”     The mean score on the survey from the sample of 100 was 55.  Assuming that the population standard deviation is known to be 20, conduct a hypothesis test to determine if the sample mean differs from ( = 50 (moderate views).  Use an ( = .05.

a.  Write out the hypotheses (1 point)

H0:
( = 50 

H1:
( ( 50

b.  Find the critical value(s) (1 point)

The location of the critical value(s) depends on whether the test is one-tailed or two-tailed and the desired “significance level” (().  

In this problem, we are testing whether the mean of our sample DIFFERS from 50.  We are not testing if the value is specifically above 50 or specifically below 50.  Thus, we have a two-tailed test.  The desired significance level (() was given to us in the problem as .05.


As you can see from this graph, our rejection regions will be in BOTH tails of the sampling distribution (again, this is because we are conducting a two-tailed test).  Thus we put half of the desired significance value in one tail (.025) and half in the other (.025).  now, we need to consult Table E.10 to find the z-score with a “smaller portion” of .025.  This z-score is 1.96.  So, the critical values are 1.96 and – 1.96.

c.  Conduct the appropriate statistical test (2 points)
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d.  Make a decision about the hypotheses (1 point)

We obtained a z-score of 2.5, which exceeds the upper critical value of 1.96.  Thus, our obtained test statistic (z) falls within the rejection region.  Therefore, we reject the null hypothesis.  

e.  Write out an interpretation of your findings in correct APA format.  What do your results suggest about the sample? (2 points)

The average political view of the sample of 100 individuals appears to differ from 50 (moderate views).  The sample appears to have liberal political attitudes on average, z = 2.5, p ( .05, two-tailed.”

(Remember to underline the “z” and the “p” in the p-value if writing out the results by hand or put them in italics, as shown above, if typing out the answers.)

4.  Before conducting the study, you had a hunch that the respondents in your sample might be conservative.  Repeat problem #3, but this time conduct a hypothesis test to determine if the sample mean is below ( = 50 (i.e., indicates conservative).    

a.  Write out the hypotheses (1 point)

H0: (  ( 50


H1: (  < 50

b.  Find the critical value(s) (1 point)

The location of the critical value(s) depends on whether the test is one-tailed or two-tailed and the desired “significance level” (().  

In this problem, we are testing whether the mean of our sample is BELOW 50.  Thus, we have a one-tailed test.  The desired significance level (() was given to us in the problem as .05.


As you can see from this graph, our rejection region will be in ONLY the LOWER tail of the sampling distribution (again, this is because we are conducting a one-tailed test).  Thus we put ALL of the desired significance value in one tail (.05). We need to consult Table E.10 to find the z-score with a “smaller portion” of .05.  A z-score of 1.65 has a smaller portion of .0495, whereas a z-score of 1.64 has a smaller portion of .0505.  We will pick the more conservative of the two z-scores, and use a z of 1.65.  This is more conservative in that it is more difficult to reject the null hypothesis b/c this z-score is farther into the tail of the distribution.  Note, because we are hypothesizing that the sample mean will be BELOW the population mean of 50, we need to use a negative z-score.  Thus, our critical value is z = -1.65.  
c.  Conduct the appropriate statistical test (1 point)
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d.  Make a decision about the hypotheses (1 point)

We obtained a very large z-score of 2.5, but it DOES NOT equal or exceed the critical value of 

–1.65.  Thus, our obtained test statistic (z) DOES NOT fall within the rejection region.  Therefore, we fail to reject the null hypothesis.  
e.  Write out an interpretation of your findings in correct APA format.  What do your results suggest about the sample? (2 points)

We have no evidence that our sample of 100 individuals has conservative attitudes, z = 2.5, p > .05, one-tailed.”

(Remember to underline the “z” and the “p” in the p-value if writing out the results by hand or put them in italics, as shown above, if typing out the answers.)

f.  What do the results suggest about the dangers of using one-tailed tests? (1 point)

These results should highlight a danger of using a one-tailed test.  Notice that our sample mean resulted in a fairly large z-score (+2.5), indicating that it was quite different from the population mean of 50.  However, because we limited ourselves to looking only for a sample mean BELOW 50, we did not find a statistically significant effect.
5.  Explain conceptually what is meant by a Type I error and a Type II error. (2 points)

Conceptually, a Type I error is when you reject the null hypothesis when in fact the null hypothesis is true.  It is an erroneous decision.  Put another way, there really was NO effect to discover in the data, yet we concluded that there was one.

A Type II error is when you FAIL to reject the null hypothesis when in fact the null hypothesis is false.  It is an erroneous decision.  Put another way, there really WAS an effect to discover in the data, but we did not detect it. 
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