


ECON 2201 G
WINTER 2014
 Statistical Methods in Economics and Business I 
TEST 1A
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 given.    
Long Answer Questions – 65 marks (65 minutes) 
Show your steps and formula. Use 4 decimals in your calculations.


1. 29 marks
Consider the following sample data:
	21
	19
	18
	12
	20
	14
	22
	14



a. (3) Calculate the mean. 
b. (3) Create the data array and then calculate the median (Q2).
c. (1) What is the mode?
d. (2) What is the range?
e. (6) Calculate the variance and standard deviation.
f. (10) Derive a Box and Whisker plot for the data.  Show the calculation of the limits etc.
g. (4) Using the measurements you have calculated describe the appearance of the distribution with respect to its centre, variation, distribution and outliers.

Solutions
1. xbar = sum(x)/n =140/8 = 17.5
1. Array = 12,14,14,18,19,20,21,22
For median i= 4 so average 18 and 19  so median = 18.5
1. Mode = 14
1. Range = 22-12=10
1. variance



standard deviation
s = √s2  = 3.7033
1. Box and whiskers
Q1 -  i=2 so average 14 and 14 so Q1=14
Q3 – I =6 so average 20 and 21 so 20.5
IQR = 20.5-14 = 6.5
Upper limit = 20.5 + 1.5*6.5 = 30.25
Lower limit = 14 - 1.5*6.5 = 4.25
No outliers whisker should extend from 12 to 22 only – mine does not show limits but theirs can






1. CVDOT
Centre : mean = 17.5
Variation :  standard deviation = 3.7033 (or variance = 13.7143)
Distribution is skewed to the left since mean < median
Outliers – none as shown by Box and Whiskers


2. 19 marks
A manufacturing company has 3 suppliers for its electronic parts.  Of the 18% that come from China, 6% are defective.  Of the 52% that come from Mexico, 4% are defective. Finally, of the remaining parts that come from Taiwan, 5% are defective.
a. (10) Create a joint probability distribution table to reflect this information about country of origin and whether the parts are defective or not.  Show how you compute the probabilities, i.e. the formulae.
b. (2) What is the probability that, if a selected part is found defective, it came from Taiwan?
c. (2) What is the probability that, if a selected part came from Mexico, it is found to be not defective?
d. (2) What is the probability that a part is defective or came from China?
e. (3) Prove whether or not defective parts and country of origin are independent.  Show formula and explain the conclusion.
Solutions
1. P(C AND D) = P(D|C)P(C)=0.18*0.05=0.0108
P(M AND D) = P(D|M)P(M)= 0.52*0.04 = 0.0208
P(T AND D) = P(D|T)P(T)=0.30*0.05=0.015 
P(D) = 0.0108 + 0.0208 + 0.015 = 0.0466
THE REST CAN BE DONE WITH SUBTRACTION USING THE COMPLEMENT RULE.
	
	Defective
	Not defective
	Total

	China
	0.0108
	0.1692
	0.18

	Mexico
	0.0208
	0.4992
	0.52

	Taiwan
	0.015
	0.285
	0.30

	Total
	0.0466
	0.9534
	1.00



1. P(T/D) = P(T AND D)/P(D) = 0.015/0.0466 = 0.3219
1. P(ND/M) = P(ND AND M) /P(M) = 0.4992/0.52 = 0.96
1. P(D OR C) = P(D)+P(C)-P(D AND C) = 0.0466+0.18-0.0108=0.2158
1. IF INDEPENDENT  P(A)P(B) = P(A AND B)
SO P(C) P(D) = 0.18*0.0466=0.0084   ≠ P(C AND D) = 0.0108  THEREFORE NOT INDEPENDENT

TESTING ANY ONE OF THESE IS FINE. IT ONLY TAKES ONE FAILURE TO PROVE THEY ARE NOT INDEPENDENT.  ONE COULD ALSO USE THE TEST   
IF INDEPENDENT     P(A|B) = P(A)  


3. 17 marks 
Consider the following data.
	90
	92
	101
	103
	105
	105
	110

	111
	116
	117
	119
	124
	125
	128



a. (2) Determine the correct number of classes needed to create a frequency table using the guideline from class.  Show the method but do not create the table.
b. (8) Using 10 as the class width, create a table including the frequency and relative frequency and all the column totals.  BE CLEAR WITH YOUR LIMITS.
c. (3) Create a stem and leaf diagram using the ‘tens’ as the stem – i.e. use 9, 10, 11, and so on as the stems.
d. (4) Using ONLY the stem and leaf diagram (make no calculations!), describe the appearance of the distribution with respect to its centre, variation, distribution and outliers.
Solutions
1. 2k >n   so if k = 4   2k >n   since 16>14  4 classes
1. 
	CLASS BOUNDARIES
	FREQUENCY
	RELATIVE FREQUENCY

	90<100
	2
	0.143

	100<110
	4
	0.286

	110<120
	5
	0.357

	120<130
	3
	0.214

	
	14
	1.0



1. 
	STEM
	LEAF

	9
	0 2

	10
	1 3 5 5 

	11
	[bookmark: _GoBack]0 1 6 7 9 

	12
	4 5 8 



1. 
CENTRE – BETWEEN 110 AND 120
VARIATION – FROM 90 TO 128
DISTRIBUTION – SKEWED TO THE LEFT
OUTLIERS - NONE


Short Answer Questions - 20 marks (15 minutes)
Complete sentences and detail are not required.
1. (12) For the variables listed below, (1) identify each as qualitative or quantitative; and (2) identify the level of each as nominal, rank, interval or ratio and (3) identify if the data are discrete or continuous. 

0. The salaries of professors at Universities in Canada.
0. Rankings of the top 10 University hockey teams in Canada
0. The number of prior convictions for a person who has been arrested
0. The rating given by students of the new athletic complex where 0 is do not like and 5 is like very much.

1. quantitative, ratio, continuous
1. qualitative, ordinal/rank, discrete
1. quantiative, ratio, discrete
1. qualitative, ordinal/rank, discrete

1.  (4)  State the type of sampling method used in the following situations.

1. Researchers waited outside a bar and asked customers as they left whether they thought drinking and driving was a serious problem.
1. Quality control randomly selects 10 cases from each day’s production and weighs the contents
1. There are 29 fire stations in the city, each of which performs the same function in a different area.  A random sample of 5 stations was taken and the staffs at these stations were interviewed.
1. You wish to take a sample of children aged ten across the ten provinces and the three territories.  You randomly select from each province and territory according to the proportion of the total population of Canada that they have.
1. convenience sample (non- random)
1. simple random samples
1. cluster sample
1. stratified random sample

1. (4) You are told that a population is bell shaped symmetric distribution with a mean of 10 and a standard deviation of 5.

1. What is the approximate probability that a randomly selected value is between 0 and 20? 
1. What is the approximate probability that a randomly selected value is between 10 and 20? 

a. about 95%
b. about 47.5%
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Formula Sheet –- ECON 2201 






f(x) =





























BoxPlot
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