Stat 103    


       
 Homework 1 - Solutions

              
      Spring 2014
Instructions: You may use a computer to do any necessary computations. Use complete sentences in your answers wherever appropriate, but keep your responses brief! 

1. Mutual funds have become an increasingly popular investment alternative among small investors. To help investors decide which funds to invest in, various publications regularly report the average annual rate of return achieved by each of more than 100 mutual funds over the past 10 years. Some publications also indicate each fund’s level of risk by classifying the historical variability of each fund’s rate of return. The annual (percentage) rate of return of two funds over the past 10 years is reported below. Suppose that 10 years ago you formed a portfolio by investing equal amounts of money in each of the two funds, and that each year you redistribute the money in the portfolio equally  between the two funds.
Fund A: 8.3, -6.2, 20.9, -2.7, 33.6, 42.9, 24.4, 5.2, 3.1, 30.5    mean = 16, standard deviation = 16.74
Fund B: 12.1, -2.8, 6.4, 12.2, 27.8, 25.3, 18.2, 10.7, -1.3, 11.4 mean = 12, standard deviation = 9.97
Portfolio:  10.2, -4.5, 13.65, 4.75, 30.7, 34.1, 21.3, 7.95, 0.9, 20.95 mean = 14, standard deviation = 12.63

a.  Compute the rate of return earned on the portfolio for each of the 10 years.

b.  Find the mean return on the portfolio over the past 10 years.

c.  Find the standard deviation of the portfolio returns over the past 10 years.

d.  Rank the three possible investments (Fund A, Fund B, and the portfolio) according to their average returns and according to their riskiness (as measured by standard deviation) over the past 10 years.

Rank by Mean Return: Fund A, Portfolio, Fund B
Rank by Risk: Fund B, Portfolio, Fund A

2. For each of the following statements circle “True” or “False”. If the statement is false, explain briefly why it is false (one sentence should suffice).

a.  If our decision in a hypothesis test is to reject the null hypothesis, then we are certain that the null hypothesis is false.

False. When we reject H0 we are simply concluding that the null hypothesis isn’t supported by the data. Remember, however, that the significance level for the test,  equals the probability of incorrectly rejecting a true null hypothesis.

b.  In computing a confidence interval for a parameter, we strive for as wide an interval as possible with a high degree of confidence. 

False. A narrower interval (for a fixed confidence) indicates a more precise estimate.

c.  Depending on the statement of the original problem, the equal sign may be in the null or the alternative hypothesis.

False. Equality is always contained in the null.

d.  In a particular hypothesis test, if  = 0.05 and the computed P - value = 0.042, then we should reject the null hypothesis.

True.

3. a.  A population has a mean of  = 40 and a standard deviation of = . What does the central limit theorem say about the distribution of sample means if samples of size 100 are drawn from this population?

The sample mean is (at least approximately) normal with a mean = 40 and a standard deviation  = 1.2

b. 400 confidence intervals, each having a 90% level of confidence, are computed for a population mean . Approximately how many of the confidence intervals will not contain ?

Approximately 0.1*400 = 40 would be expected to not contain the true mean

4. A growing concern among educators is the number of teenagers who have part-time jobs while attending high school. It is generally believed that the amount of time teenagers spend working is deducted from the amount of time devoted to schoolwork. To investigate this problem, 200 15-year-old students were asked how many hours per week each worked. The mean was 5.125 hours with a standard deviation of 3.310. Construct a 95% confidence interval for the mean number of hours per week spent working at part-time jobs for all 15-year-olds

5.125 +/- 1.96(3.31/sqrt(200)) = (4.669 hours, 5.584 hours) 
5. A firm’s marketing manager believes that the total sales for the firm next year can be modeled by using a normal distribution, with a mean of $2.5 million and a standard deviation of $300,000. 

a.  What is the probability that the firm’s sales will exceed $3 million? P(X>3,000,000) = 0.0478
b.  What is the probability that the firm’s sales fall within $150,000 of the expected level of sales?  

P(2,350,000<X<2,650,000) = 0.3839

c.  In order to cover fixed costs, the firm’s sales must exceed $1.8 million. What is the probability that sales will exceed the break-even point? P(X>1,800,000) = 0.9902
d.  Determine the sales level that has only a 9% chance of being exceeded next year.

P(X>c) = 0.09 implies that c = $2,500,000 + 1.34*$300,000 = $2,900,000

6. The mean and standard deviation of the number of customers who enter a supermarket each hour are 600 and 200, respectively. The supermarket is open 16 hours a day. What is the probability that the total number of customers who enter the store in one day is greater than 10,000? 

Let X be the total number of customers in a 16 hour day. Then 
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7. Intelligence quotients (IQs) measured on the Stanford Revision of the Binet-Simon Intelligence Scale are known to be normally distributed with a mean of 100 and a standard deviation of 16.

a.  What proportion of IQ scores exceeds 120? P(X>120) = P(Z>(120 – 100)/16) = 0.1056
b.  What is the probability that the mean of 4 randomly selected IQ scores exceeds 120? 
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c.  What is the probability that the mean of 64 randomly selected IQ scores exceeds 120? 
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d.  Do your answers to parts (a)-(c) depend upon the IQ scores being normally distributed? Explain.

Not for part (c) because for large samples we can invoke the CLT to guarantee approximate normality.

e.  What score would you have to achieve on the test for it to rank in the top 10% of all IQ scores?

P(X>c) = 0.1 implies that c = 100 + 1.28*16 = 121
8. The mean score for the SAT is 910. An SAT preparation program claims to be able to improve the scores of its graduates. Although its graduates do perform better than average, this could be due to other factors, such as the motivation of the students or their socioeconomic background. To test the program’s claim, 36 students who have applied to take the SAT are selected randomly for inclusion in the prep course. The mean SAT score for this group turns out to be 943, with a standard deviation of 75. Does this appear to support the program’s claim at the 5% level of significance? Answer using complete sentences. You must show all work to receive full credit!

H0: 

 this is the program’s claim

Critical value: 
[image: image4.wmf]05

.

t

= 1.69

Test Statistic: 
[image: image5.wmf]=

-

=

36

75

910

943

t

2.64;
P-value = 0.00615
Conclusion: There is support for the program’s claim at the 5% level of significance.

9. A manufacturer of designer jeans has focused her advertising to develop an expensive and classy image. The suggested retail price is $75. Concerned that retailers are undermining her image by offering the jeans at discount prices, she randomly samples 15 retailers and determines the price. The results are listed below. 

      Price (to nearest dollar): 65    75     69    59     54    70    69    75    59     63    70    79    57    64    69

a.  Mean = 66.47, and standard deviation = 7.19

b.  Construct a 95% confidence interval for the average selling price of the jeans for all retailers.
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c.  What assumption must be made if the estimate in part (a) is to be valid? Do you think that the assumption is valid here? Explain.

We are assuming that the price of the jeans is normally distributed.

10. A company produces sulfuric acid used in car batteries. Currently, output is normally distributed with a mean of 8,200 liters per hour. To study the productivity of a new manufacturing process, output under the new process is observed over two working days (16 hours). The data are shown below. Do these data indicate that the new process will result in reduced output? Discuss. 

Hourly Output: 8,283    8,121    7,905    8,097    7,969    8,101    8,069    8,240 

      8,410    8,483    8,510    7,480    8,097    8,237    7,682    8,076

H0: 

 this is our concern

Test Statistic: 
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P-value  = P(t < -1.33) = 0.1017

Conclusion:  At the usual choices of significance level, this is insufficient evidence to conclude that the new process will result in reduced output.
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