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    Nov. 14, 2004
                      Assignment #5, Due 2004/12/28 

1. A simple random sample of 1,067 people resulted in a sample proportion of 0.4 in favor of candidate A. 
(a) Construct a 95% confidence interval for the population proportion.
(b) Suppose the margin of error is set to be 4% for another survey. Calculate the sample size needed. 

((a) Follow the formula of 95% confidence interval of 
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  (b) When the proportion is unknown, the value of 0.5 is used. Then, 
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2. A random sample of 121 checking accounts at a bank showed an average daily balance of $280. The standard deviation is known to be $60.
(a) Is it necessary to know anything about the shape of the distribution of the account balances in order to make an interval estimate of the mean of all the account balances? Explain.
(b) Find the standard error of the mean.
(c) Give a point estimate of the population mean.
(d) Construct 80% and 90% confidence interval estimates for the mean.
((a) No. According to the Central Limit Theorem, the sample average behaves like a normal distribution variable. 
(b) The standard error of the mean equals to $60/
[image: image3.wmf]size

sample

 = $5.45.

(c) A possible candidate is the sample average, i.e., $280. 

(d) Follow the formula of the confidence interval for the mean: 

80% C. I. ( 
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90% C. I. ( 
[image: image5.wmf])

97

.

288

,

03

.

271

(

60

645

.

1

280

=

´

±

n


3. Simon Newcomb measured the time required for light to travel from his laboratory on the Potomac River to a mirror at the base of the Washington Monument and back, a total distance of about 7400 meters. These measurements were used to estimate the speed of light. The file “stat931assg5(3).txt” contains the estimated speed of light for 66 trials.
(a) Treat the sample standard deviation as the population standard deviation and the observations as normally distributed. Build a 99% confidence interval via Minitab. (Note: Check on the speed of light on the web page.)
(b) A histogram of these data shows a normal distribution except for two outliers. Omitting these two outliers, repeat the process in (a) and comment on what you find. 
( (a) The light speed is believed to be 2.99 (108 m/sec and we want to see if this value lie in the 99% confidence interval based on the data from Simon Newcomb. 

99% C.I. ( 
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(b) After deleting those two outliers (i.e., negative values), the 99% confidence interval becomes 
[image: image7.wmf]).
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 The length of the confidence interval is shorter after deleting outliers but still does not cover the true value. This possibly indicates the measurements by Simon Newcomb have some systematic errors. 
4. The data file “stat931assg5(4).txt” contains the outcomes for two items in the Montana Economic Outlook Poll conducted in May 1992, with accompanying demographics for 209 out of 418 poll respondents. The items are whether the respondent feels his/her financial status is worse, the same, or better than a year ago, and whether the respondent views the state economic outlook as better over the next year.
(a) Give a point estimate and a 95% confidence interval of the proportion of the respondent whose financial status is better than a year ago. 
(b) Suppose the confidence coefficient is 90%. Determine if at least 50% of the respondent views the state economic outlook as better over the next year. 
( (a) Using the Minitab, we found that 71 out of 209 respondents answered “Yes” to this question, with one missing value. If we ignore the missing, then the 95% confidence interval is 
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(b) After ignoring the missing values, there are 118 out of 181 respondents answer “Yes” to this question and the 90% confidence interval of the proportion is 

[image: image9.wmf]).

710

.

0

,

594

.

0

(

058

.

0

652

.

0

)

1

(

652

.

0

2

/

=

±

==

-

±

n

p

p

z

a


We can see that this interval covers values larger than 50% and we can say that at least 50% of the respondent views the state economic outlook as better over the next year.
5. A random sample of 16 students was selected and it is found that the students in the sample spent an average of 14 hours with a standard deviation of 3.2 hours watching TV per week. Assume that the observations are from normal distribution. 
(a) Provide a 95% confidence interval estimate for the average number of hours that all college spend watching TV per week.
(b) Assume the population standard deviation is 3.2 hours. Determine the sample size to provide a 98% confidence interval with a margin of error of 1 hour. 
( (a) Since the number of observations is smaller than 30, we need to use t-distribution, i.e., 95% confidence interval ( 
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(b) Since we want the margin of error to be 1, given a 98% of confidence. According to the formula: 
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