

ECON 2201 B
 WINTER 2015
 Statistical Methods in Economics and Business I 
FINAL HAND IN ASSIGNMENT 

Due: by 2:30, Tuesday April 7, 2015 – I will be in my office from 10:00 – 2:30

NO LATE ASSIGNMENTS ARE ACCEPTED.

READ ALL INSTRUCTIONS BEFORE BEGINNING

1. Show all your work and formulae.
2. Working in groups to discuss answers is encouraged, but students must submit their own work, and must hand in their own copy. 
3. You may ask me for help at any time, in person or by email.
4. Students who copy assignments (or allow their assignments to be copied) are considered to have plagiarized work, which results in a grade of 0, an FND in the course, and a report to the Department Head and Dean.
5. Late assignments receive a grade of 0.  Failure to submit this assignment leads to an FND in the course.  

KEEP A COPY OF YOUR ASSIGNMENT FOR STUDY PURPOSES – SOLUTIONS WILL BE POSTED.





1. (16) According to Statistics Canada in 2012 the distribution of graduates based on the HIGHEST degree they received and their gender.

	
	MALE
	FEMALE
	TOTAL

	UNDERGRADUATE DEGREE
	66,819
	105,048
	171,867

	MASTER’S DEGREE
	16,536
	19,881
	36,417

	DOCTORAL DEGREE
	3,027
	2,397
	5,424

	TOTAL
	86,382
	127,326
	213,708



STATE THE FORMULA USED!
a. (2) If an employer selects randomly from the pool of graduates, what is the probability that the person selected will be female?
b. (2) If an employer selects randomly from those with a Master’s degree, what is the probability that the person selected will be female?
c. (2) If the employer decides to employ anyone with only an undergraduate degree, what is the probability that the candidate will be female?  
d. (2) If a woman is chosen in part c, does this exhibit bias against males?
e. (2) If an employer does not care what level of degree the candidate has and picks one randomly, what is the probability that the candidate has a Doctoral degree.
f. (2) What is the probability that a candidate chosen at random will be a male with a Master’s degree?
g. (2) What is the probability that a candidate chosen at random is not a male with a Master’s degree?
h. (2) If the person selected in part e is a male, what is the probability that he has only an undergraduate degree?

Solution

a. 2 marks   -  P(F) = 127326/213708 = 0.5958

b. 2 marks   -  P(F|MD) = P(F AND MD)/P(MD) = 19881/36417 = 0.5459

c. 2 marks   -  P(F|UD) = p(F AND UD)/P(UD)=105048/171867 = 0.6112

d. 2 marks   -  NO.  As long as the selection is random there will be no bias.  There are more females than males in the group so there cannot be an equal share of males to females selected at random.

e. 2 marks   -  P(DD) = 5424/213708 = 0.0274

f. 2 marks   -  P(M and MD) = 16536/213708 = 0.0774

g. 2 marks   -  P(F and MD) = 1-0.0774 = 0.9226



h. 2 marks   -  P(UD|M) = P(UD AND M) / P(M) = 66819/86382 = 0.7735

2. (15) Consider the following sample of data for 24 randomly selected purchases at various convenience stores in Canmore, Alberta. The purchase amounts were rounded to the nearest dollar and come from a normally distributed population.

	$2
	11
	8
	7
	9
	3

	5
	4
	2
	1
	10
	8

	14
	7
	6
	3
	7
	2

	4
	1
	3
	6
	8
	4



a. (5) Calculate the mean and standard deviation.
b. (5) Using this information from part a, derive a 99% confidence interval for the population average amount spent.
c. (1) What is the margin of error in part b?
d. (4) If the researcher wished to have a 94% confidence level but wished to reduce the margin of error to $1.00, how large a sample would be needed?  Consider the sample given as a pilot sample.  (94% is NOT a typo.)


Solution

a.  5 marks – 2 for mean, 3 for std dev. Note if mean is wrong, it will make stdev wrong only deduct once for calc error in mean and NO further in the question as long as method is correct.


 Mean = 5.625


Stdev = 3.3856

b. 5 marks– 1 per step – deduct 0.5 if conclusion not in context

1.  Xbar = 5.625
2.  crit value = t, 99%, df = 23 = 2.8073
3. se = 0.6911
4. 5.625 ± 2.8073 * 0.6911  
[bookmark: _GoBack]5.  With 99% confidence r the average purchase is between $3.6849 and $7.5651.

c. 1 mark

me = 1.9401

d.  4 marks -  1 for z, 1 for formula, 1 for calc,1 for rounding up

n=( s2 * z2)/e2
z= 1.88
n= (3.38562 * 1.882)/ 12 = 40.5123/1 = 40.5123     ROUND UP TO 41

Sample size must be 41.

3. (19) A restaurant manager wishes to investigate customer activity.  She has her staff count arrivals for five minute periods from 7:00pm to 8:00pm on three randomly chosen Saturday evenings as follows:

	WEEK 1
	WEEK 2
	WEEK 3

	3
	1
	5

	6
	2
	3

	4
	4
	5

	6
	0
	3

	2
	2
	5

	3
	6
	4

	1
	5
	7

	5
	4
	3

	1
	2
	4

	0
	5
	8

	3
	3
	1

	3
	4
	3



a. (3) Calculate the average number of arrivals in a five minute period over the 3 weeks.
b. (2) What is the probability that no customers arrive in a five minute period?
c. (7) What is the probability that in a ten minute period fewer than four customers arrive?
d. (2) What is the probability that exactly eight customers arrive in a fifteen minute period?
e. (2) What is the average interval between arrivals in a five minute period?
f. (3) What is the probability that the interval between the arrivals of the next two customers is more than 2.5 minutes?


Solution

For parts a to d, formula is: 


For part f, formula is:  


a. 3 marks

Mean = 3.5


b. 2 marks
P(x=0, t=1) = 0.0302

c. 7 marks – 2 for each and 1 for total
P(x<4, t=2) = P(x=0) + P(x=1) + P(x=2) + P(x=3) = 0.0009+0.0064+0.0223+0.0521=0.0817

d. 2 marks
P(x=8, t=3) = 0.1009

e. 2 marks
Mean = 1/λ = 1/3.5 = 0.2857

f. 3 marks – 1 for knowing it is exponential and 2 for calc.
P(x>2.5) = 1-(1-0.00016) = 0.00016


4. (17)  A broker in Vancouver wishes to investigate the average number of female shareholders in Vancouver.  The average age of a sample of 28 female shareholders from a master list of all shareholders in the city is 45.1 years. The sample standard deviation for this data is 8.7 years. The populations are normally distributed.

a. (5) According to the New York Stock Exchange the average age of all female shareholders in the US is 44 years.  Is the average age of female shareholders in Vancouver greater than the comparable group in the US?  Test using alpha = 0.01.
b. (7) What is the probability of not concluding that the average age in Vancouver is higher than in the US if the true average age in Vancouver is 46?
c. (1) Calculate the power of the test for part b. 
d. (3) Define Type I and Type I errors and the Power of the test in the context of this problem.
e.  (1) What is the probability of Type I error?


Solution

a. 5 marks– 1 per step – deduct 0.5 if conclusion not in context 
1. Ho: μ≤44
Ha: μ>44
2. Critical value t=2.4727 
3. Reject Ho if test stat > 2.4727 otherwise fail to reject.
4. Test stat: t = (45.1-44)/(8.7/√58)= 1.1/1.1424 = 0.9629
5. Fail to reject Ho.  There is no reason to believe that the average age of female shareholders in Vancouver is different from that of all female shareholders in the US.

b. 7 marks -  1 for critical value of z,  2 marks for critical xbar (xbar alpha)  (1 for formula, 1 for calc), 1 for calculated z , 1 for  beta value, 1 for Power of the test  and 1 for conclusion  
Find the critical xbar value

  
Calculate the probability of a type II error under Ha of µ = 46
		β = P(xbar < 48.0654)  when µ = 46


β = P(z< 1.26) = 0.5 + 0.3944 = 0.8944  (OK if they use 0.5+0.3962 = 0.8962)
The probability of a type II error is 0.8944, or 89.44%.

c.  1 mark – do not deduct if they had beta wrong but used it to calculate this in the right manner
Power of test = 1- β = 1- 0.8944 = 0.1056  or (0.1038 if used 0.8962)

d. 3 marks – 1 each.  Note:  if they describe out of context – ie,  Type I – Reject Ho when it is true – deduct 0.5 marks each time
  
Type I error is concluding that the average age is higher than 44 when it is not.
Type II error is not concluding the average age is higher than 44 when it is.
The power of the test is concluding that the average age is higher than 44 when it is.

e. 1 mark
The probability of Type I error is 0.01.



5. (21) In 2010 a random sample of 125 Ontario MBA graduates found that 64 of them expected stock options as well as salary from their employers.

a. (5) Derive a 95% confidence interval for the population proportion of MBA graduates with this expectation.
b. (5) A study in 2000 found that 46% of all MBA graduates expected stock options along with salary.  Does the sample taken in 2010 allow us to conclude that the share of these graduates who expect stock options has risen over the ten year period?  Test using alpha = 0.05.
c. (7) If the true value of the proportion now is 50%, what is the probability of making a Type II error?
d. (1) What is the value of the Power of the test in this instance?
e. (3) Define Type I and Type I errors and the Power of the test in the context of this problem.


Solution

a. 5 marks– 1 per step – deduct 0.5 if conclusion not in context   
1. p = 0.512
2. Z = 1.96
3.  Se = √(0.512*(1-0.512)/125 = 0.0447
4. 0.512 ± 1.96 * 0.0447
0.512 ± 0.0876

5. With 95% confidence the true proportion of MBA grads expecting stock options will be between 0.4244 and 0.5996.

b. 5 marks– 1 per step – deduct 0.5 if conclusion not in context
   
1. Ho: π ≤ 0.46
Ha: π > 0.46
2. Z = 1.645
3. Reject Ho if test stat > 1.645, otherwise fail to reject.
4. 
Z= (0.512-0.46)/√((0.46*(1-0.46))/58) = 0.052 / 0.0654 = 0.7951

5. Fail to reject Ho. We conclude that the proportion of MBA grads expecting stock options has not increased in the ten year period.


c. 7 marks - 1 for critical value of z,  2 marks for critical xbar (xbar alpha)  (1 for formula, 1 for calc), 1 for calculated z , 1 for  beta value, 1 for Power of the test  and 1 for conclusion
   
First calculate the critical value pα


		  

		   p = 0.5474

Calculate the probability of a type II error under Ha of π = 0.50


		

The probability from the standard normal table for a z-value of 1.06 is 0.3554.  Then  = 0.5000 + 0.3554 = 0.8554.  

d.  1 mark – do not deduct if they had beta wrong but used it to calculate this in the right manner

Power of the test = 1-β = 1-0.8554 = 0.1446.

e. 3 marks – 1 each.  Note:  if they describe out of context – ie,  Type I – Reject Ho when it is true – deduct 0.5 marks each time

Type I error is concluding that the proportion of MBA grads expecting stock options has increased when it has not.
Type II error is concluding that the proportion of MBA grads expecting stock options has not increased when it has.
The power of the test is concluding that the proportion of MBA grads expecting stock options has increased when it has.


6. (12) Engineers are painting dashed lines on a highway.     A sample of 12 dashes was taken and the measurements are as follows:

	3.14
	2.87
	2.99
	3.08

	2.80
	3.17
	3.26
	3.02

	2.83
	2.99
	3.20
	3.17



a. (2) Calculate the sample average dash length.
b. (5)  If the population standard deviation is known to be 0.41 metres, derive a 93% confidence interval for the population average length. (93% is NOT a typo.)
c. (5) The required average length of each dash is 3 metres.  Test the hypothesis that the engineers are painting lines not the required length.  Use alpha = 0.03.  (0.03 is NOT a typo.)


Solution

a. 2 marks
Mean = 3.0433


b. 5 marks– 1 per step – deduct 0.5 if conclusion not in context
  
1. Xbar = 3.0433
2. Crit value for 93% is z = 1.81
3. Se =   0.41 / √12 = 0.1184
4.  3.0443 ± 1.81 * 0.1184
3.0443 ± 0.2143
5. The 93% confidence interval for the average length of the line is between 2.83 and 3.2586 metres.

c.  5 marks– 1 per step – deduct 0.5 if conclusion not in context
  
1. Ho: μ=3
Ha: μ≠3
2. Critical value  z = 2.17
3. Reject Ho if test stat < -2.17 OR > -2.17, otherwise fail to reject.
4. Test stat :  z = (3.0433-3)/(0.41/√12) =  0.0433/0.1184 = 0.3658
5. Fail to reject Ho.  The evidence does not suggest that the lines not the required length.
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