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STAT 211 Business Statistics I – Term 0143
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Directions: 

1) You must show all work to obtain full credit for questions on this exam. 

2) DO NOT round your answers at each step. Round answers only if necessary at your final step to 4 decimal places.

	Question No
	Full Marks
	Marks Obtained

	Q1
	10
	 

	Q2
	10
	 

	Q3
	5
	 

	Q4
	9
	 

	Q5
	9
	 

	Q6
	9
	 

	Q7
	7
	 

	Q8
	6
	 

	Q9
	6
	 

	Q10
	15
	 

	Q11
	4
	 

	Q12
	5
	 

	Q13
	5
	 

	Q14
	10
	 

	Total
	110
	 


 Question 1: (2pts each= 10 pts) MCQ
1. For air travelers, one of the biggest complaints is of the waiting time between when the airplane taxis away from the terminal until the flight takes off. This waiting time is known to have a skewed-right distribution with a mean of 10 minutes and a standard deviation of 8 minutes. Suppose 100 flights have been randomly sampled. Describe the sampling distribution of the mean waiting time between when the airplane taxis away from the terminal until the flight takes off for these 100 flights.

a) Distribution is skewed-right with mean = 10 minutes and standard error = 0.8 minutes.

b) Distribution is skewed-right with mean = 10 minutes and standard error = 8 minutes.

c) Distribution is approximately normal with mean = 10 minutes and standard error = 0.8 minutes.

d) Distribution is approximately normal with mean = 10 minutes and standard error = 8 minutes.

2. The Central Limit Theorem is important in statistics because 

a) for a large n, it says the population is approximately normal.

b) for any population, it says the sampling distribution of the sample mean is approximately normal, regardless of the sample size.

c) for a large n, it says the sampling distribution of the sample mean is approximately normal, regardless of the shape of the population.

d) for any sized sample, it says the sampling distribution of the sample mean is approximately normal.

3. Which of the following statements about the sampling distribution of the sample mean is incorrect?

a) The sampling distribution of the sample mean is approximately normal whenever the sample size is sufficiently large (

).

b) The sampling distribution of the sample mean is generated by repeatedly taking samples of size n and computing the sample means.

c) The mean of the sampling distribution of the sample mean is equal to 

.

d) The standard deviation of the sampling distribution of the sample mean is equal to 

.

4. Which of the following is true about the sampling distribution of the sample mean?

a) The mean of the sampling distribution is always 

.

b) The standard deviation of the sampling distribution is always 

.

c) The shape of the sampling distribution is always approximately normal.

d) All of the above are true.

5. Suppose the ages of students in Statistics 101 follow a skewed-right distribution with a mean of 23 years and a standard deviation of 3 years. If we randomly sampled 100 students, which of the following statements about the sampling distribution of the sample mean age is incorrect?

a) The mean of the sampling distribution is equal to 23 years.

b) The standard deviation of the sampling distribution is equal to 3 years.

c) The shape of the sampling distribution is approximately normal.

d) The standard error of the sampling distribution is equal to 0.3 years.

 Question 2: (1+3+3+3=10 pts) The amount of time required for an oil and filter change on an automobile is normally distributed with a mean of 45 minutes and a standard deviation of 10 minutes. A random sample of 16 cars is selected. 

a) What would you expect the standard error of the sample mean to be?

b) What is the probability that the sample mean is between 45 and 49 minutes?
c) 90% of the sample means will be greater than what value?
d) For a single care, what is the probability that the time required for an oil and filter change is between 45 and 49 minutes?

 Question 3: (2+3=5 pts) If 10% of a population of parts is defective and 80 parts randomly selected:

a) What is the probability of finding 5 or less defectives?
b) Approximate the probability in part a?

 Question 4: (7+2=9 pts) A buyer for a manufacturing plant suspects that his primary supplier of raw materials is overcharging. In order to determine if his suspicion is correct, he contacts a second supplier and asks for the prices on various identical materials. He wants to compare these prices with those of his primary supplier. The data collected is presented in the table below, with some summary statistics presented (all of these might not be necessary to answer the questions which follow). The buyer believes that the differences are normally distributed. 


Primary
Secondary

Material

Supplier
Supplier
Difference
1

$55
$45
$10

2

$48
$47
$1

3

$31
$32
– $1

4

$83
$77
$6

5

$37
$37
$0

6

$55
$54

$1

Sum:

$309
$292
$17

Sum of Squares: 
$17,573
$15,472
$139

a) Obtain a 99% confidence interval for the mean difference. Interpret the interval.
b) Do think the primary supplier of raw materials is overcharging? Explain?

 Question 5: (7+2=9 pts) Are Japanese managers more motivated than American managers? A randomly selected group of each were administered the Sarnoff Survey of Attitudes Toward Life (SSATL), which measures motivation for upward mobility. The SSATL scores are summarized below.

	
	American
	Japanese

	Sample Size
	21
	25

	Mean SSATL Score
	65.75
	79.83

	Sample Std. Dev.
	11.07
	6.41


a) Construct a 95% C.I. for 
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? Interpret the interval?

b) Do you think the Japanese managers are more motivated than American managers? Why?

 Question 6: (6+ 3= 9 pts) It is believed that 60% of the residents in a certain area favor an annexation suit by a neighboring city. If only 110 in a sample of 200 voters favor the suit:

a) Construct a 95% C.I. for the true proportion of the residents favor an annexation suit by a neighboring city? Interpret the interval.
b) How large a sample is needed if we wish to be 98% confident that our sample proportion will be within 0.05of the true proportion of the residents favor an annexation suit by a neighboring city, if we use the sample proportion as a prior estimate?

 Question 7: (5+2=7 pts) In a study to estimate the proportion of residents in a certain city and its suburbs who favor the construction of a nuclear power plant, it is found that 63 of 100 urban residents favor the construction while only 59 of 125 suburban residents are in favor. 

a) Construct a 95% confidence interval for π1 — π2, difference between the proportion of urban and suburban residents who favor construction of the nuclear plant.
b) Is there a difference between the two proportions? Explain.

 Question 8: (3+3=6 pts) The market research director for Dotty’s Department Store wants to study women’s spending on cosmetics. A survey of the store’s customers is designed in order to estimate the proportion of women who purchase their cosmetics primarily from Dotty’s Department Store and the mean yearly amount that women spend on cosmetics. A previous survey found that the standard deviation of the amount women spend on cosmetics in a year is approximately $18. 

a) What sample size is needed to have 99% confidence of estimating the population mean amount spent to within ±$5?
b) How many of the store’s credit card holders need to be selected to have 90% confidence of estimating the population proportion to within ±0.045?

 Question 9: (2+2+2=6 pts) The box-plots below show the closing share prices for the sample of companies on the first trading days in August 2007 and in August 2002.  
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1. For which day was the median closing share price higher?

2. For which day were the closing share prices more variable?  Explain.

3. Which distribution is more symmetric?  Explain.

 Question 10: ( 2+2+4+4+3= 15 pts) The following data represent the cost (in cents) per 1-ounce serving, for a sample of 13 chocolate chip cookies.

	7
	22
	23
	24
	25
	25
	36
	43
	43
	44
	45
	47
	54


1. Compute the sample mean cost

2. find the sample median cost

3. Compute the sample variance, and sample standard deviation.

4. Compute the interquartile range of the data.

5. Construct a box plot for the costs and comment on the skewness.
 Question 11: (4 pts)   The life time of batteries manufactured by a factory has an exponential distribution with mean 320 hours. A battery is selected randomly from the product of the factory. Find the median of the life time of the battery.
 Question 12: (5 pts) The following probability distribution has been assessed for the number of accidents that occur in a midwestern city each day:




Accidents
Probability




       0

      0.25




       1

      0.20




       2

      0.30




       3

      0.15




       4

      0.10

Based on this probability distribution, what is the standard deviation in the number of accidents per day?

 Question 13: (5 pts) In a study of TV viewing habits among married couples, a researcher found that for a popular program 25% of the husbands viewed the program regularly and 30% of the wives viewed the program regularly. The study found that if the husband watches the program regularly then 80% of the wives also watch regularly. What is the probability that both the husband and wife watch the program regularly? 
(Assume the event A={ the husbands viewed the program regularly} and the event B={the wives viewed the program regularly}. )
 Question 14: (1+2+2+2+3=10 pts) A study was recently done in which 500 people were asked to indicate their preferences for one of three products.  The following table shows the breakdown of the responses by gender of the respondents.  

         





Product Preference



Gender


A

B

 C



  Male

               80

20

  10



  Female

200

70

120

Based on these data, 

1. What is the probability that a person in the population will prefer product A?

2. What is the probability of selecting a female and that she prefers product C?

3. What is the probability that a person prefers product C or female?
4. What is the probability that a person prefers product B, given that he is a male?

5. Are the events M={Male} and B={product preference is B} independent? Explain?
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