ECON 2201 B 
FALL 2014
 Statistical Methods in Economics and Business I 
TEST 2B
This test is worth a total of 100 marks with marks per question as indicated.  Make certain that you give the formula where appropriate.  Full marks are only given when the formula is given.   


Long Answer Questions – 80 marks (60 minutes) 
Show your steps and formula. Use 4 decimals in your calculations. Use the 5 steps for all confidence intervals and hypothesis tests.


1. (22)  The daily demand for donuts at the campus Tim Horton’s is normally distributed with a mean of 800 and a standard deviation of 75.

a. (2) State the formula you would use to calculate probabilities in this problem.
b. (4) What is the probability that demand is greater than 998 donuts?
c. (6) What is the probability that the demand is less than 650 donuts or greater than 945 donuts?
d. (6) What is the probability that the demand is between 575 and 925 donuts?
e. (4) The store bakes only once a day.  How many donuts should be baked each day to have no more than a 2.5% chance of running short?

Solution
a.(1) 





b. (4) 1 for z, 1 for probability, 2 for answer



P(z>2.64) =0 .5- 0.4959 =0.0041

c. (6) 1 for each z, 1 for each probability, 2 for answer



P(z<-2 or z>+1.93) = (0.5-0.4772) +(0.5-0.4732) =0.0228+0.0268 =0 .0496

d. (6) 1 for each z, 1 for each probability, 2 for answer




P(575<x<925) = P(-3<z<0) + P(0<z<1.67) =0.4987 +0.4525 = 0.9512

e.(4) 2 for z, 2 for solution




They need to bake 947 donuts for this to be true.

2. (42)   The average salary of a government clerk is found to be $29,750 with a standard deviation of $2500 based on a sample of 26 clerks.	The population of these salaries is thought to be normal.

a. (10)  Construct a 95% confidence interval for the population average salary earned by government clerks.
b. (2) What is the margin of error in part (a)?
c. (10) If the average clerk salary is believed to be more than $29,000, does the sample show that this is true?  Test using alpha= 0.01. 
d. (10)  A second sample of 26 clerks was taken. It is found that the average salary is $32,500 and the standard deviation is $1200.  Construct a 99% confidence interval for this sample.
e. (2) What is the margin of error in part (d)?
f. (4)  Why are the margins of error different in parts (b) and (e)?
g. (4) In general, how can you reduce the margin of error in an estimation problem?  


Solution:  

  n=26, , sx = $2500 

a.  (10) 2 marks per step     
95% Confidence Interval:
1. 
Point estimate:  
2. Critical value:  df = n – 1 =26– 1 = 25, t =2.0595
3. S.E. : 



4. Interval: 

 		.  
5. So we are  90% confident that the average salary of government clerks is between $28,740.24 and  $30,759.7568.  


b.  (2) 
The margin of error is 1009.7568

c. (10) 2 marks per step    


1) H0:  μ≤29,000; Ha: μ >29,000
2) Critical Value:  α = 0.01
ONE TAIL, df = n − 1 = 26-1 = 25, t  0.05,25= 2.4851
3) Reject H0 if t0 > tα = 2.4851 
4) 
=(29750-29000)/(2500/5.099)=1.5297
5) Fail to Reject H0 since  t0  > tα (1.5297<2.4851).  So the sample does NOT support the claim that that the average salary of government clerks is more than $29,000.

d. (10) 2 marks per step    


, sx = $1200; and 26=n
99% Confidence Interval:
1. 
Point estimate:  
2. Critical value:  df = n – 1 =26– 1 = 25 so t=   2.7874
3. S.E. : 



4. Interval: 

 		.  
5. So we are  99% confident that the average salary of government clerks is between $31,844.01 and  $33,155.99. 


e.   (2) 
The margin of error is 655.9874.

f. (4) 2 for each of the 2 reasons
(e=1009.7568 in part b   and e= 655.9874 in part e)

The confidence levels are not the same and so the t values are different. 
The standard errors are different. 

g. (4) – 2 for each 
Increase sample size
Reduce confidence level

3. (16) ABC Drug Company has a new drug that will significantly relieve the symptoms of certain viral infections for 75% of patients.  Suppose the drug has been given to twenty randomly selected patients with a viral infection.

a. (2) State the formula you would use to calculate probabilities in this problem.
b. (2)  If the company is correct, what is the probability that 17 will experience symptom relief?
c. (4)  If the company is correct, what is the probability that 13 or 14 will experience symptom relief?
d. (4) If the company is correct what is the probability that 18 or fewer of the sample patients have symptom relief?
e. (4) Calculate are the mean number of patients with relieved symptoms, and the standard deviation of the distribution?


Solution

n=20 p= 0.75 and (1-p) = 0.25

a. (2)


 
b. (2)





c. (4)





d. (4)




f. (4) deduct 1 in total if no formula
(2) Mean = np = 20*0.75 = 15
(2) Standard deviation  = √np(1-p) =  √20*0.75*0.25 =  √3.75 =  1.9365


Short Answer Questions - 20 marks (15 minutes)
No sentences are needed!

1. (4) Under what two conditions or circumstances will the shape of a binomial distribution become more symmetric in appearance?
when n becomes large (2)  and p approaches 0.5 (2)

2. (2) A local drive-through coffee shop finds it can serve up to 10 customers in a 15 minute period without significant delays for the customers. What is the average number of customers served in an hour? 40

3. (4) Given the distributions we have studied other than the binomial, name two others that are symmetric without conditions. 2 of  normal, t distn,  uniform.

4. (6)  A study was conducted in a company that employs 2,000 engineers.  A random sample of 50 engineers reveals that the average sample age is 34.3 years.  Historically the population mean is 35 years and the population standard deviation of the age of the company’s engineers is approximately 8 years.  

a. (2)  What is the sampling error of the mean for this particular sample study?
b. (2)  If you are to construct an 85% confidence interval for the average age, what formula would you use?
c. (2)  If you are to construct an 85% confidence interval for the average age, what would the correct critical value be?

a. sampling error = xbar – μ = 34.3 - 35 = - 0.7  must have negative sign
b.   




c. 1.44
5. (4) A small town in Manitoba was investigated and it was found that the average appraised value for a sample of 25 homes with a sample average of $179,900.

a. (2)  If you are to test the hypothesis that the average value is less than the national average of $100,000, what formula would you use for the test statistic?
b. (2) If you are to test the hypothesis that the average value is less than the national average of $100,000, what would the correct critical value be using alpha = 0.01?

a. 

b. t (one tail, 0.01, df=24 =   2.4922
7
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