Economics 138 – Spring 2006
Review Sheet Exam 3
Estimating population proportions with confidence intervals
Explain why we need confidence intervals

Assumptions and conditions necessary to create confidence intervals

Finding critical z-score given confidence level (i.e. known to use the cheat sheet on z-
scores table).

Margin of Error calculations

Interpretation of the margin of error

Interpretation of a confidence interval

Determining sample size

Effects of a higher confidence level

Trade off between certainty and precision

Effects of a larger sample size on the margin of error and the width of confidence 

intervals
Rare event rule for inferential statistics

Identification of the null and alternative hypotheses

Necessary conditions for one-proportion z test (i.e. hypothesis test).

Calculate the test statistic of a one-proportion hypothesis test.
Calculate the P-value of the test.

Interpretation of the P-value as a conditional probability
Decision rule regarding the null hypothesis (Comparing P-value to stated significance 

level)

Interpret your conclusion regarding the null hypothesis in context.

Estimating a confidence interval as a follow-up to hypothesis test (use for cases where 

you have rejected the Ho only).

Alpha values

Significance levels

Type I and Type II errors (identify given a scenario)
Identify appropriate strategies for reducing Type I errors, Type II errors, and both types 
          of errors.

Power of a test
Confidence intervals for population means

Properties of the Student- t distribution

Finding critical t-value for confidence intervals and hypothesis testing

Hypothesis testing for the mean

Assumptions and conditions necessary for making inferences about the population mean.

Recommended Practice Problems from “Review of Part V”  page 515:

# 3, 5, 9, 11, 13, 18, 23, 24, and 26

Recommended Practice Problems from “Review of Part VI” page 596:


# 3, 9, 20, 21, and 27
In addition you should try the following problems (solutions are provided on the next page):
1. In a survey 1000 randomly selected Americans were asked the question, “Do you regularly watch The Apprentice?”   Of the 1000, 350 answered yes.   Your task is to estimate the true population proportion. 
a.) Find the margin of error that you would use if you wanted to be 90% confident in your estimate of the proportion of Americans who regularly watch The Apprentice. 

b.) Interpret the margin of error that you calculated in part a.

c.) Report and interpret the 90 percent confidence interval estimate of Americans who regularly watch The Apprentice.

d.) The network is considering canceling the show if less than one-third of the population regularly watches it.  Based on your information, what will the network do?
e.) If you want to be 99 percent confident in your estimate, will the margin of error be larger or smaller?  Explain.

f.) What sample size would be needed to estimate the proportion of Americans who regularly watch The Apprentice if you wanted to be 95 percent confident that the sample proportion is in error by no more than 3 percent?  Use the sample proportion as the known estimate.

2. A random sample of TV viewers shows that 1125 of them watched the Friends finale, while 1618 watched some other TV show.  Use the 0.05 significance level to test the claim of an NBC executive that more than 40 percent of TV viewers watched the finale. 

3. An airline’s public relations department says that 85 percent of its flights arrive on time.  A study conducted by an independent research agency found that from a random sample of 800 flights flown by this airline, 660 arrived on time.  Does this cast doubt on the airline’s claim?  Explain.  Test the hypothesis at the 5 and 10% levels.
4. College students from an introductory statistics course were curious to find out whether their newly acquired skills would be rewarded in the job market with higher salaries.  To investigate this question, they randomly selected 200 college graduates who had taken at least one statistics course and collected information on their starting salaries.  The average starting salary from this sample was $39,500 with a standard deviation of $4800.  If the average starting salary for all college graduates is $38,675, can these students be confident that their hard work in their statistics course will payoff with a higher starting salary when they graduate? 

a.) Identify the null and alternative hypothesis.

b.) Calculate the appropriate test statistic to be used in this hypothesis test.

c.) What is the P-value associated with this test statistic?

d.) Please interpret the P-value you calculated in part c.

e.) Use a 5 percent significance level to test the null hypothesis and summarize your conclusions in context.

Solutions:

1. N=1000

    p=350/1000 = 0.35
a.) 90% confident
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b.) Interpret margin of error

There is a 90% probability that the sample proportion of 0.35 will be in error by no more than 0.025 or 2.5%.  There is a 10% probability that    this sample proportion is in error by more than 0.025. 

c.) 90% confidence interval
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           0.35-0.025 < p < 0.35 + 0.025


           0.325 < p < 0.375
We are 90% confident that the interval from 32.5% to 37.5% actually contains the true value of the proportion of Americans who watch the  Apprentice. 

d.) The network will not cancel the show, as 0.33 is within the range of population estimate provided by the confidence interval.  
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The margin of error increases as the confidence level increases. In general 
there is a trade-off between accuracy and confidence in our estimate.  A 
larger confidence level means that we must use a larger critical value 
which increases the margin of error.  



       f.)  n =
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95% confident  - Z* = 1.96                                      .



n = 
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 = 971.07  Round up to 972.
In order to achieve a 95 % confidence interval with only a 3 % margin of error, 972 individuals would need to be surveyed.

2.     Friends Finale      


X=1125


α = .05


n = 2743


claim p > 40%


phat = x/n = 1125/2743 = 0.4101


H0 : p = .40

H1 : p > .40

Because the conditions are satisfied [random sample, 10% conditions and np ≥ 10 and nq ≥ 10] it is appropriate to model the sampling distribution of the proportion with a normal model.  

Right tailed test. 
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The probability that we would see a sample proportion of viewers who watched the Friends finale of 41.01 % or higher is 0.1401 if the true population proportion is 40% (i.e. if the Ho is true).

Because the p-value of 0.1401 is greater than the significance level of 0.05, we fail to reject the null hypothesis.  The data from the random sample of TV viewers does not support the claim made by the NBC executive.  

3.   Flight Arrivals

p = 0.85

n = 800

x = 660

phat = 660/800 = 0.825

H0: p = 0.85 

H1: p ≠ 0.85

Two tailed test. 
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p-value = 2* 0.0239 = 0.0478

Because the p-value of 0.0478 is less than α = 0.05 and α = .10, we reject the null hypothesis.   There is sufficient evidence to warrant the rejection of the claim that 85% of flights arrive on time. 

4.   
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Claim:  μ > $38,675                     If false μ < $38,675

a.)  H0: μ= $38,675

      H1: μ > $38,675

b.)  One sample t-test / Right tailed test. 
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c.) P-value = P(
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> $39,500) = P(t > 2.43)


(Look at area in one tail.)




is between 0.005 and 0.01.

d.)  The probability that we would observe an average starting salary for stats students of greater than $39,500 if the population averages is $38,675 is between 0.005 and 0.01. 

e.)  P-value of 0.005 to 0.01 is less than 0.05 → Reject H0.

Traditional Method

T-value of 2.43 falls in the critical region created by the critical value t199, 0.05 of 1.653, → Reject H0. 

Given these results there is sufficient evidence to reject the null hypothesis.  Therefore the sample data support the claim that statistics students will be rewarded for their hard work.  They can expect to be paid more than the average graduate.  
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