ECON 2201 G
WINTER 2014
 Statistical Methods in Economics and Business I 
TEST 2A

This test is worth a total of 85 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 included.    
Long Answer Questions – 75 marks (70 minutes) 
USE 4 DECIMALS IN ALL CALCULATIONS. PROVIDE ALL FORMULAE FOR FULL MARKS.
1. (15)  The average number of large trucks crossing at a border point is found to be 8 per hour.  

a. (2) What probability distribution is appropriate for this problem and what is the formula? You need not repeat the formula in the subsequent parts.
b. (6) What is the probability of at least 2 trucks cross between 2 and 3 o’clock in the afternoon?
c. (3) What is the probability of 6 trucks cross between 5:15 and 5:45 in the morning?
d. (2) What is the expected average number of trucks crossing per hour?
e. (2) What is the standard deviation of the number of trucks crossing per hour?

Solution
a.(2) 
poisson


b. (6)  (2 for 1-P(x=0)..  , 2 for each prob, 1 for answer)
λ = 8, t=1
P(x≥2) = 1-P(x=0)=P(x=1) = 1-0.0003-0.0027 = 0.9970

c. (3) (1 for t=0.5, 2 for prob)
λ = 8, t=1/2=0.5
P(x=6) = 0.1042
d. (2) 
µ = λ t = 8
e. (2) 
σ=√ λt =√8 =2.8284
2.  (21) A company wishes to examine the corporate credit card balances of its staff.  A sample of six employees produces an average balance of $2,325 with a standard deviation of $144.  
a. (10) Construct a 99% confidence interval for the average card balance.
b. (1) What is the margin of error in part a?
c. (10) If the industry has found that, given a normally distributed population, the average employee card balance is $2,500, has the sample from this company shown that their average balances are lower than the rest of the industry?  Test using alpha = 0.05.

Solution
a.  (10)  2 marks per step
1. Point estimate:  xbar = 2325
2. Critical value:  df = n – 1 =6 – 1 = 5,  so t= 4.0321

3. S.E. :   s/sqrt(n) = 144/sqrt(6) = 58.7878

4. Interval: 



There will be rounding differences.
5. We are 99% confident that the true population’s average card balances lie between $2087.9617 and $2562.0383.

b. (1)   1 mark – mark given if value for margin of error from part a is provided even if value is calculated incorrectly.
e = 237.0383
c.  (10)  2 marks per step
1. H0: μ≥$2,500
Ha: μ<$2,500
2. Draw a t distribution with α=0.05 in the left-tail to the left of tα, n-1 = t0.05, 5 = - 2.0150
3.  Reject H0 if t0 < tα = - 2.0150
4. 
=(2325-2500)/ (144 / sqrt (6))= -2.9768
5. Reject H0 since -2.9768 <-2.0150).  So the company’s card balances are less than the industry average.

3.  (24) The distribution of the number of kilometres travelled in a week by employees of a trucking company is normally distributed with a mean of 4,000 kilometres and a standard deviation of 275 kilometres.

a. (5) What is the probability that in any year fewer than 3,700 kilometres are driven?
b. (8) What is the probability that between 3,550 and 3,900 kilometres are driven?
c. (5) In those weeks when more than 4,800 kilometres are driven, overtime is paid.  What is the probability that overtime would be paid in a week?
d. (5) How many kilometres would be driven if the probability of driving less than this number is 0.33? 
e. (1) What is the value of the median for this distribution?
Solution
(a-d: 1 for each z, 2 for each probability 2 for correct answer)
a. (5) 	P(x<3700) = P(z < (3700 – 4000)/275) = P(z < -1.09) = 0.5 – 0.3621 = 0.1379
b. (8)	P(3550 < x < 4300) = P[(3550 – 4000)/275) < z < (3900 – 4000)/ 275] = P(-1.64 < z < -0.36) = 0.4495 – 0.1406 = 0.3089
c. (5)	P(x>4800) = P(z > (4800 – 4000)/ 275) = P(z > 2.9) = 0.5 – 0.4981 = 0.0019
d. (5)  	(3 for finding z and 2 for answer)
p(z< ?) = 0.33 so from tables look for 0.5-0.33 =0.17 so z= - 0.44
-0.44 = (x-4000)/275 
Solve for x   
X=-0.44 *275 + 4000 =4121
The chance of no more than 4121 kilometres driven is 33%.
e. (1)	 median = mean = 4,000    - symmetric distribution mean = median=mode

4. (15) It has been found that among Carleton students, 15% who live off campus can walk to school.  Ten students are selected at random.
a. (2) What probability distribution is appropriate for this problem and what is the formula? You need not repeat the formula in the subsequent parts.
b. (2) What is the probability that exactly two of the students selected can walk to school?
c. (7) What is the probability that fewer than three can walk?
d. (2) What is the expected average number of students in the sample who can walk to school?
e. (2) What is the standard deviation for this sample?

Solution
a. (2) 
binomial 


b. (2)
0.2759
c. (7)  2 each and 1 for final sum
P(x<3) = P(x=0)+P(x=1)+P(x=2) = 0.1969+0.3474+0.2759=0.8202
d. (2)
µ=nπ=10*0.15=1.5
e. (2)
σ=√nπ(1-π)= √10*0.15*0.85 = √1.275 = 1.1292


Short Answer Questions - 10 marks (10 minutes)
Complete sentences and detail are not required. You may show work if you wish for possible part marks.
1. (4) You ask 100 friends if they watch The Big Bang on television, and 40 of them say yes.  National ratings tell us that overall viewership of the popular show is 25%. 

a. (2) What formula will you use to calculate the probability that over 40% of a sample of 100 watch the show?
b. (2) What conditions must hold to allow the calculations of part a?


a. (2) 

b. (2) 
n π≥5 and 
n(1- π) ≥5

2.  (6) An up and coming restaurant is considering opening in a new town.  It will only locate there if they find that the average number of days a week that people eat out is 3 or more.  They sample 20 households from a normally distributed population.  The population mean is 2.9 but the population standard deviation is known.
a. (2) State the Null and alternate hypothesis for the test they would carry out.
b. (2) What is the correct formula to use to compute the test statistic?
c. (2) What is the critical value for this test if alpha is 0.01?

a. (2)
 Ho: µ ≤ 2.9	Ha: µ > 2.9
b. (2)


c. (2)
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