Answers to Practice by Request 2014

1. (1998 #1)

To get a score of a 4:

Standard symbols are acceptable without explanation, but non-standard symbols must be defined.

The question asks for exact results, but a student can receive full credit for CAREFULLY explaining what might happen in a simulation.

     (a) The mean of the sampling distribution is equal to the mean of the population.

     (b) The standard deviation of the sampling distribution is equal to the standard deviation of the 

       population divided by the square root of the sample size.

OR

Clearly states that the standard deviation of the sampling distribution decreases as n increases.

     (c) The equivalent of the following two statements must be included:

               1. The sampling distribution is skewed for small sample sizes. (A statement that does not use 
                   the term skewed but says the distribution will be non-normal is OK.)
               2. The shape of the sampling distribution gets more and more normal-like (bell shaped) as the 
                    sample size increases.

To get a score of a 3: 

States both (a) and (b) correctly; has a weak, but correct, response on part (c). A weak response for (c) would include correctly one of the two statements in (c) above, but not both.

OR

States either (a) or (b) correctly and gives a complete and correct response to (c).

To get a score of a 2:

States both of (a) and (b) correctly but gives an incorrect response to (c).

OR

Gives a correct response to either (a) or (b), but gives a weak response to (c).

OR

Gives an incorrect response to both (a) and (b), but gives a complete and correct response to (c).

To get a score of a 1:

States one of (a) or (b) correctly.

OR

Has substantive errors in (a) and (b), but gives a weak response to (c).

Notes:

Some students appear to have confused the sampling distribution with the histogram for a particular sample. There were a number of papers that had responses containing “the sample mean is close to" or “gets close to the population mean as n increases," or other rewordings of the law of large numbers. These statements, while true, do not answer the questions posed. These incorrectly worded responses may surround the correct formula in parts (a) and (b). If the written response is irrelevant but does not contradict the formula, credit can be awarded; if the written response directly contradicts the formula, credit should not be given.
2.  Chi-square test for independence

Let H0: gender and satisfaction with health services offered by the hospital are independent

Let Ha: gender and satisfaction with health services offered by the hospital are dependent

Sample is random.  In the expected cell counts are large enough as all four of the cell counts are at least 5, thus we can use the chi-square test for independence.  

Create expected values table
	
	Male
	Female
	Total

	Satisfied
	464*800/1000 = 371.2
	536*800/1000 = 428.8
	800

	Not Satisfied
	464*200/1000 = 92.8
	536*200/1000 = 107.2
	200

	Total
	464
	536
	1000


Chi-squared value = 4.117, degree of freedom = 1, p-value = 0.0424

Because  the p-value, 0.042, is less than 0.05, we can reject H0 at significance level 0.05, and conclude that there is evidence of an association between gender and satisfaction with health services offered by the hospital for adult residents of this county.

3. (Snake Railroad Problem)  Look at the last two pages at:

http://www.misteryoun.com/class/wp-content/uploads/2013/12/Review-Chapter-16-17-ANSWERS-ONLY.pdf
4.  Sports Team
a)  No, it is not reasonable to believe that the distribution of 40-yard running times is approximately normal, because the minimum time is only 1.33 standard deviations below the mean 
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. In a normal distribution, approximately 9.2% of the z-scores are below -1.33. However, there are no running times less than 4.4 seconds, which indicates that there are no running times with a z-score less than -1.33. Therefore, the distribution of 40-yard running times is not approximately normal.
b)  The z-score for a player who can lift a weight of 370 pounds is 
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. The z-score indicates that the amount of weight the player can lift is 2.4 standard deviations above the mean for all previous players in this position.
c)  Because the two variables - time to run yards and amount of weight lifted – are recorded on different scales, it is important not only to compare the players’ values but also to take into account the standard deviations of the distributions of the variables. One reasonable way to do this is with z-scores.

	The z-scores for 40-yard running times are:
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	The z-scores for the amount of weight lifted are:
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The z-scores indicate that Player A has a much better running time (lower z-score) while Player B is better at weight lifting (higher z-score), however, the difference for weight lifting is very small. As a result, Player A is faster and only slightly less strong.
5.  Tire tread problem:

http://apcentral.collegeboard.com/apc/public/repository/ap09_statistics_q2.pdf
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