1. It’s All About the Benjamins, Baby
(i)  Let p = the percentage of all customers who would increase their charges if they were given Proposal B.
Ho:  p = 0.5
Ha:  p > 0.5.

The test statistic equals:  z = (92/150 – 0.5)/sqrt(0.5*0.5/150) = 2.78

The area under the normal curve to the right of 2.78 (the p-value) equals .0025.  This is a small p-value.  We reject the null hypothesis in favor of the alternative.  It appears that more than 50% of people would have increased their charges.  

(ii) 3083 +/- 1.96*473/sqrt(150).
(iii) (3276 – 3083) +/- 1.96 sqrt(466^2/ 150 + 473^2/150)
(iv) It appears that Proposal A is more effective than Proposal B at increasing average charge amounts, because the CI (A-B) contains all positive values.
(v) 
Let pA = percentage of all customers who would increase their charges if given A
Let pB = percentage of all customers who would increase their charges if given B

Ho:  pA = pB.

Ha;  pA not = pB.

The test statistic equals:  (92/150 – 84/150)/SE

where SE = sqrt[(92/150)(1 – 92/150)/150  +  (84/150)(1 – 84/150)/150] = .0568
So, the test statistic equals (8/150)/.0568 = 0.94.
We want the area under the normal curve to the left of -0.94 and to the right of 0.94.  This equals 0.34. 

This is a large p-value.  Hence, we cannot reject the null hypothesis.  There doesn’t appear to be much difference between Proposal A and Proposal B in terms of the percentage of people who would increase their charges.


(vi) Proposal A leads to a higher average charge than Proposal B.  This is the result of the CI in parts ii and iii.  We can make statements about the  effectiveness of A versus B because the groups in each Proposal were selected randomly, so that the two groups should have similar background characteristics.

(vii) The study is not designed in a way that allows us to say whether the proposals cause people to increase their charges.  We cannot make any causal conclusions because there is no control group.  Maybe people increased their charges because the economy was better, not because of the proposals.  Note that we can make comparisons of A versus B, but not conclusions about A alone or B alone.
2.  Is carpeting in hospitals sanitary?
    
(i)  Since there is no indication that the rooms were matched in the design, we would use a 2 sample analysis.
(ii) 

Let mu1 = avg bacteria rate in all carpeted rooms.
Let mu2 = avg. bacteria rate in all uncarpeted rooms.

Ho:  mu1 = mu2.

Ha:  mu1 not = mu2.

The test statistic equals: 

t = (11.20 – 9.79)/sqrt(2.68^2/8 + 3.21^2/8)  =  0.95
We want the area under the curve to the left of -.95 and to the right of .95.  The area to the right of .95 is somewhere between .25 and .10, according to the table.  Let’s call it .17 as an approximation.  Thus, the two-sided p-value equals 0.34.  We’ll accept any p-value in the range between .20 and .50.  
This is a large p-value.  We cannot reject the null hypothesis.  There does not appear to be a difference between the carpeted and uncarpeted average bacteria levels.
(iii) a)True.
      b)False.
      c) True. A smaller test statistic implies a larger p-value.
      d) I would not change conclusions about the cleanliness of carpeted rooms relative to uncarpeted rooms after removing the outlier.  The p-value is larger, which implies even less evidence against the null hypothesis.

3. Nonresponse in telephone surveys
Action      Number of Households     Number who complete the survey

NONE              100                             33 

UNIV+APPEAL        94                             43

UNIV               97                             43

BASIC             100                             48
(i) 
X^2 = 4.8+(48–expected BASIC & complete)^2/(expected BASIC & complete)
The expected count for BASIC and complete is:
Expected = 391 * Pr(BASIC) * Pr(Complete)

         = 391 * 100/391   * (48+43+43+33)/391  = 42.7

So, the X^2 = 4.8 + (48 – 42.7)^2 / 42.7  = 5.45
(ii) We would not reject the null hypothesis.  The data are consistent with the hypothesis that there is no relationship between completion rates and message type.
(iii) Make the number of completions in BASIC very large (e.g., near 100) or very small (e.g., near 0).  This would introduce a strong relationship between BASIC message and completion, which would lead to a small p-value. 

4. Roulette 

(i) False:  There will be chance error.
(ii) Since the sample size is large, we can use the Central Limit Theorem for sums.  First, standardize fifteen:

z = (15 – EV)/SE  =  (15 – 500/38)/[root(500)*root((1/38)*(1-1/38))]
  = 0.51.

Now, we want the area under the normal curve to the right of 0.51.  This equals about 31%.
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