CONCORDIA UNIVERSITY
Department of Economics

ECON 221/2 SECTIONS E, G, and FF
STATISTICAL METHODS I
FALL 2016 – ASSIGNMENT 2 (SOLUTIONS)
Due: Monday, November 14, before 3:00 pm


Name:                                                                                                  	I.D:                                			

Section:  
      	

Points Total: 90 points

1. (24 points) Cholesterol levels in healthy adults are roughly normally distributed with an average of 215 mg/dL and a standard deviation of 30 mg/dL. The cholesterol levels of 41 randomly chosen healthy adults are taken.

a. (2 point) Briefly describe what shape the sampling distribution of the mean should have.

The sampling distribution of the mean should be normal. Sample size does not matter because cholesterol levels are roughly normally distributed to being with.

b. (2 point) Calculate the mean of the sampling distribution.

The mean of the sampling distribution is 215 mg/dL.

c. (2 point) Calculate the standard deviation of the sampling distribution.


The standard deviation of the sampling distribution is  mg/dL.

d. (2 points) Briefly explain how your answers to parts (a) – (c) would change if the sample size increases to 100.


If the sample size increases to 100, only the answer to part (c) would change. mg/dL.

e. (2 points) Briefly explain whether the sampling distribution of  will always be approximately normally distributed.						        


The sampling distribution is approximately normally only if the sample size is sufficiently large (ie, ) to invoke the central limit theorem or if the population being sampled from is normally distributed.

Continue with the sample of 41 adults.

f. (2 points) Calculate the probability that the sample mean cholesterol level is between 205 and 225.




g. (2 points) Calculate the probability that the sample mean cholesterol level is less than 200.




h. (2 points) Calculate the value that 14 percent of the sample means would exceed.


	

i. (2 points) Calculate the probability that the sample standard deviation is greater than 35.






 and 

j. (2 points) Calculate the probability that the sample standard deviation is less than 26.






k. (2 points) Calculate the value of the sample variance such that 5 percent of the sample variances would be less than this value.




l. (2 points) Calculate the value of the sample variance such that 5 percent of the sample variances would be greater than this value.





2. (14 points) In a recent study of Quebec high schools, it was found that 40% of high school students own personal computer and use them for their high school studies.  Based on a random sample of 120 high school students, answer the following questions.

a. 
(2 points) Calculate the mean and standard deviation of the sampling distribution of .



, 

b. 
(2 points) Briefly describe the sampling distribution of .



Since , the central limit theorem states that the sample size is sufficiently large to assume that the sampling distribution of  is normal with



 and 
 

c. (2 points) what is the probability that less than 33% of students are using computers for their high school studies.




d. (2 points) What is the probability that the sample proportion is between 0.38 and 0.46?







e. (2 points) Suppose the sample in question found 58 students out of the 120 were using computers for their studies.  What is a 95% confidence interval for the proportion of high school students using computers for their studies?




f. (2 points) Do you think 120 is a sufficient sample size for 95% confidence and a margin of error of no more than 5%?


  thus the sample is not large enough.

g. (2 points) Briefly interpret what 95% means in this context.

There is 95 percent confidence that the proportion of students using computers in their studies is between  0.404 and 0.526.  A further explanation of this interval in many samples and the proportion of times it would contain the true proportion.



3. (10 points) A pharmaceutical company randomly sampled the records of 10 sales districts to estimate the number of new prescriptions that had been written during a particular month for its new blood pressure medication. The numbers were as follows

	[bookmark: OLE_LINK1]210
	240
	190
	275
	290
	265
	312
	284
	261
	243



a. (2 points) Calculate the sample mean.




b. (2 points) Calculate the sample standard deviation.




c. (2 points) Construct a 95 percent confidence interval for the mean number of new prescriptions written for the company’s new blood pressure medication among all sales districts.




d. (2 points) Briefly explain what assumptions were necessary to construct the confidence interval in part (c).

It was necessary to assume that the population is distributed normally so that the estimated sample variance could be used in place of the unknown population variance and the t-distribution could be used to construct the confidence interval.

e. (2 points) Without doing the calculations, briefly explain whether a 99 percent confidence interval would be wider or narrower than the one found in part (c).

A confidence interval needs to be wider as the level of confidence increases.


[bookmark: _GoBack]Since zero is within the limits of the confidence interval, it is possible that the means are the same. Therefore, the manager cannot conclude there is a difference in the average functioning time of the two models.


4. (6 points) A 2012 study found that 202 women held board seats out of a total of 1195 seats at Fortune 100 companies. A 2010 study found that 779 women held board seats out of a total of 5727 seats at Fortune 500 companies.

a. 


(2 points) Treating these as random samples and letting  be the proportion of women who hold board seats at Fortune 100 companies and  be the proportion of women who hold board seats at Fortune 500 companies, calculate the margin of error for a 99 percent confidence interval for .






b. 
(2 points) Construct a 99 percent confidence interval for .




c. (2 points) On the basis of the interval calculated in part (b), briefly explain whether one can infer that Fortune 100 companies have a greater proportion of female board members than Fortune 500 companies.      

Since zero is not within the limits of the confidence interval, it is not possible that the proportions are the same. Therefore, one must conclude that Fortune 100 companies have a greater proportion of women board members than Fortune 500.  (NOTE:  Depending on how students round their answers, it is possible that the lower limit could be zero or even negative, meaning that their answer to part (b) is the exact opposite.  Marks should be given for any answer that is consistent with part (a).)


5. (10 points) Do Smart Boards make a difference in the age at which a child learns to read? To study this question, researchers designed an experiment in which one group of children spent 2 hours a day (for 6 months) in a room learning to read with a Smart Board as a companion.  Another group spent 2 hours a day in a non-Smart Board room (for 6 months) learning the “old fashioned” way.  Six pairs of identical twins were randomly selected with each being placed in one of the two groups.  The data presented in the table below represents the number of months at which the child began reading at the primary level.  The results are as follows.

	Twin pair
	Smart Group Reading Age (x1)
	Non-Smart Group Reading Age  (x2)

	1
	58
	60

	2
	61
	64

	3
	53
	52

	4
	60
	65

	5
	71
	75

	6
	62
	63




a. (2 points) Calculate the sample mean of the differences.





b. (2 points) Calculate the sample standard deviation of the differences.




c. (2 points) Calculate the margin of error for a 95 percent confidence interval for the difference between the means of the two populations.




d. (2 points) Construct a 95 percent confidence interval for the difference between the means of the two populations.




e. (2 points) Briefly explain which group performed better and why?

Overall the second group performed better as the range of possibilities for the difference is all negative within the limits of the confidence interval.  Hence, the second group performed better overall. 




6. (10 points) Carla is comparing automobile insurance premiums in Quebec with those in Ontario. A random sample of 31 insurance companies in Quebec yielded a sample mean premium $740 per year with sample standard deviation $115. An independent random sample of 34 insurance companies in Ontario gave a sample mean premium $815 with sample standard deviation $150 for similar coverage. Assume that the random sample of observations are from normally distributed populations and that the population variances are assumed to be equal.


a. (2 points) Calculate the pooled sample variance.




b. (2 points) Calculate the margin of error for a 98 percent confidence interval for the difference between the insurance premiums.




c. (2 points) Construct a 98 percent confidence interval for the difference between the insurance premiums.




d. (2 points) How would your answer change if the standard deviations given were the population standard deviations?

if we know the population variances then,





e. (2 points) Based on the confidence interval constructed in part (c) and (d), briefly explain what can be inferred about the difference in insurance rates.

Since zero is within the limits of the confidence interval, it is possible that the means are the same. 
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