Section A (Total 50 mark)

A1. 
Which of the following is an example of continuous data?

	a.
	Average family income

	b.
	Number of students in a statistics class

	c.
	Zip codes of shoppers

	d.
	Rankings of baseball teams in a league


A2. 
The incomes of a group of 50 loan applicants are obtained. Which level of measurement is the income data?

	a.
	Nominal

	b.
	Ordinal

	c.
	Interval

	d.
	Ratio


A3. 
What is a portion or part of a population called?

	a.
	Random sample

	b.
	Sample

	c.
	Statistic

	d.
	Frequency distribution


A4. 
Monthly commissions of first-year insurance brokers are $1,270, $1,310, $1,680, $1,380, $1,410, $1,570, $1,180 and $1,420. These figures are referred to as:

	a.
	histogram

	b.
	raw data

	c.
	frequency distribution

	d.
	ogive


A5. 
The monthly salaries of a sample of 100 employees were rounded to the nearest ten dollars. They ranged from a low of $1,040 to a high of $1,720. If we want to condense the data into seven classes, what is the most convenient class interval?

	a.
	$50

	b.
	$100

	c.
	$65

	d.
	$150


A6. 
In a frequency distribution, what is the number of observations in a class called?

	a.
	Class midpoint

	b.
	Class interval

	c.
	Class array

	d.
	Class frequency


A7. 
In simple line chart, where is the time plotted?

	a.
	On the X-axis

	b.
	On the Y-axis

	c.
	On the Z-axis

	d.
	On either axis


A8. 
For which measure of central tendency will the sum of the deviations of each value from that average always be zero?

	a.
	Mode

	b.
	Mean

	c.
	Median

	d.
	Geometric mean


A9. 
Which measures of central tendency always have but one value for a set of grouped or ungrouped data?

	a.
	Mode and median

	b.
	Mode and mean

	c.
	Mode and geometric mean

	d.
	Mean and median


A10. 
If there is an odd number of observations in a set of ungrouped data that have been arrayed from low to high or vice versa, where is the median located at?

	a.
	n

	b.
	n/2

	c.
	(n + 1)/2

	d.
	n + 1/2


A11. 
If a frequency distribution has open-ended intervals at the extremes, which measure of central tendency is the most difficult to estimate?

	a.
	Median

	b.
	Mode

	c.
	Mean

	d.
	None of the above


A12. 
A coefficient of skewness of 2.48 indicates:

	a.
	A large positive skewness

	b.
	The tail of the distribution is to the right

	c.
	The mean is larger than the median

	d.
	All of the above are correct


A13. 
What is a disadvantage of the range as a measure of dispersion?

	a.
	Based on only two observations

	b.
	Difficult to calculate and interpret

	c.
	Not in the same units as the original data

	d.
	Has no disadvantage


A14. 
The coefficient of variation for a set of annual income is 18%; the coefficient of variation for the length of service with the company is 29%. What does this indicate?

	a.
	More dispersion in the distribution of the incomes compared with the dispersion of  their length of service

	b.
	More dispersion in the lengths of service compared with incomes

	c.
	Dispersion in the two distributions (income and service) cannot be compared using percents

	d.
	Dispersions are equal


A15. 
Manufacturers were subdivided into groups by volume of sales. Those with more than $100 million in sales were classified as Class A large; those from $50 to $100 million as Class A medium size; and those between $25 and $50 million…, and so on. Samples were then selected from each of these groups. What is this type of sampling called?

	a.
	Simple random

	b.
	Stratified random

	c.
	Systematic random

	d.
	Cluster random


A16. 
A large oil company is studying the number of gallons of gasoline purchased per customer at self-service pumps. The mean number of gallons is 10.0 with a standard deviation of 3.0 gallons. The median is 10.75 gallons. What is the coefficient of skewness?

	a.
	–1.00

	b.
	–0.75

	c.
	+0.75

	d.
	+1.00


A17. 
What is it called when all the items in a population have a chance of being selected in a sample?

	a.
	Probability sampling

	b.
	Normal distribution

	c.
	Sampling error

	d.
	Judgement sampling


A18. 
What is it called when all the items in the population have the same chance of being selected in the sample?

	a.
	Non-probability sampling

	b.
	Random sampling

	c.
	Judgement sampling

	d.
	Cluster sampling


A19. 
Suppose we select every fifth invoice in a file. What type of sampling is this?

	a.
	Random

	b.
	Cluster

	c.
	Stratified

	d.
	Systematic


A20. 
According to Chebyshev’s Theorem, what percent of the observations lie within plus and minus 1.75 standard deviations of the mean?

	a.
	56%

	b.
	95%

	c.
	67%

	d.
	Cannot compute because it depends on the shape of the distribution


Section B (Total 50 marks)

B1. a.
A survey of the number of calls received by a sample of ABC Phone Company subscribers last week revealed the following information. 

52 43  30  38  30  42  12  46  39  37  34  46  32  18  41  5

i.
Develop a revised stem-and-leaf display.                                      
(4 marks)
ii.
Comment on the data of the number of calls received.  
(4 marks)

b. 
A random sample of 500 customers was asked to test a new toothpaste. Of the 500, 400 said that it was excellent, 32 thought it was fair, and the remaining customers had no opinion. Based on these sample findings, make an inference about the reaction of all customers to the new toothpaste.                                     
(4 marks)
B2. a.
The auditing firm of Chau & Au Company has 5 senior partners. Yesterday the senior partners saw six, four, three, seven and five clients, respectively.

i.
Compute the mean number and median number of clients seen by a partner. 



(6 marks)

ii.
Is the mean a sample mean or a population mean? Explain the reason why.



(3 marks)

b.
Verify that s =
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(3 marks)
B3. 
The heights (in cm) of the five workers of ABC industries are: 67; 58; 64; 68 and 70. Consider this is a population.

a. What is the range?
(2 marks)

b. What is the arithmetic mean income?
(2 marks)
c. What is the variance? The standard deviation?
(4 marks)
d. The weight (in Kg) of five workers of another firm XYZ is studied. It is found that the mean = 55.4, and standard deviation = 3.61. Compare the dispersion in these two data sets
(6 marks)
B4
a. 
The mean income of a group of sample observations is $500; the standard deviation is $40. What percent of the incomes will lie between $400 and $600? 
 
(5 marks)

b. 
In a study of the mileage of automobiles manufactured in 1999, the mean number of miles per gallon was 27.5 and the median was 26.8. The smallest value in the study was 12.7 miles per gallon, and the largest was 50.20. The first and third quartiles were 17.95 and 35.45 miles per gallon, respectively. Develop a box-and-whisker plot and comment on the distribution.
(7 marks)

Section C  (Total 50 marks)

C1.
For any two events in a sample space, they are independent if?

	a)
	they overlap on a Venn diagram.

	b)
	one event happens, the other does not happen.

	c)
	the happening of one event affect the happening of the other event.

	d)
	the happening of one event does not affect the happening of the other event.


C2.
In a study of consumer behaviour, an analyst classifies the people who enter a stereo shop according to sex (male or female) and according to age (under 30 or 30 and over).  Which of the following two events are not mutually exclusive?

	a)
	“Male” and “Female”.

	b)
	“Under 30” and “30 and over”.

	c)
	“Male” and “Under 30”.

	d)
	None of the above.


C3.
A study of 200 stamping firms revealed these incomes after taxes:

	Income After Taxes

Under $1 million

$1 million up to $20 million

$20 million and more
	Number of Firms

102

61

37


What is the probability that a particular firm selected has $1 million or more in income after taxes?

	a)
	0.00

	b)
	0.25

	c)
	0.49

	d)
	0.51


C4.
Three students are elected from the committee of 10 students to serve President, Treasurer and Secretary of the student union.  Which of the following is incorrect?

	a)
	The number of different arrangements of three office bearers is 720.

	b)
	The number of different groups of three students who can be chosen, without regard to the different position in which each group might be chosen, is 120.

	c)
	If three students have been chosen, the number of the ways in which the three can assume the position is 6.

	d)
	If the President has been elected, the probability that a Secretary will be chosen from the committee is 10%.


C5.
There are 10 rolls of film in a box and 3 are defective. Two rolls are to be selected, one after the other.  What is the probability of selecting a defective roll followed by another defective roll?

	a)
	½, or 0.50

	b)
	¼, or 0.25

	c)
	1/120, or about 0.0083

	d)
	1/15, or about 0.07


C6.
Which of the following is not a continuous random variable?

	a)
	The number of family member of IVE students

	b)
	The average number of family member of IVE students

	c)
	The age of IVE students

	d)
	The average age of each class of IVE students


C7.
A fair dice is tossed twice, which of the following is correct?
	a)
	The number of the possible outcomes is 12.

	b)
	The expected value of the sum is 6.

	c)
	The variance is 5.83.

	d)
	None of the above.


C8.
Let x be the random variable of a binomial distribution with n=20 and p = 0.2, how many possible values of x will be  
	a)
	20

	b)
	21

	c)
	2

	d)
	19


C9.
Which of the following about binomial distribution is true?
	a)
	It is a discrete probability distribution.

	b)
	The mean is p.

	c)
	The variance is np.

	d)
	For any probability trial which has only two possible outcomes, its distribution follows binomial.


C10.
An average of 12 calls for service per hour are received by a machine repair department.  The probabilities that exactly three calls for service will be received during a 10-min period is:

	a)
	0.0018

	b)
	0.1804

	c)
	0.0106

	d)
	None of the above


C11.
The Poisson distribution is a close approximation to the binomial in the following conditions except:

	a)
	n is large, normally greater than 100,

	b)
	p is close to 0.5,

	c)
	q is close to 1,

	d)
	it is a discrete distribution


C12.
Which of the following is not true regarding the normal distribution?

	a)
	Mean, median and mode are all equal

	b)
	It has a single peak

	c)
	It is symmetrical

	d)
	None of the above


C13.
Standard normal distribution is a normal distribution with

	a)
	mean = 0 ; standard deviation =1

	b)
	mean =1 ; standard deviation = 0

	c)
	mean = 0 ; standard deviation = 0

	d)
	mean = 1 ; standard deviation = 1


C14.
The mean amount spent by a family of four on food per month is $500 with a standard deviation of $75.  Assuming that the food costs are normally distributed, what is the probability that a family spends less than $410 per month?

	a)
	0.2158

	b)
	0.8750

	c)
	0.0362

	d)
	0.1151


C15.
For normal approximation to discrete probability distribution, the followings are correct except:

	a)
	The expected value must be greater than 5.

	b)
	Transformation of the distribution from discrete to continuous is required.

	c)
	The mean and standard deviation of the normal probability distribution are based on the expected value and variance of successes.

	d)
	The standard deviation is the square root of the variance.


C16.
If the regression line is 
[image: image2.wmf]y
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 = 4.8x, what can we conclude?
	a)
	There is a mistake during calculation.

	b)
	The slope and y-intercept is 4.8.

	c)
	The slope is zero.

	d)
	The y-intercept is zero.


C17.
In the equation 
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 = a + bX, what is 
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?

	a)
	Slope of the line

	b)
	Y intercept

	c)
	Predicted value of Y, given a specific X value

	d)
	Value of Y when X = 0


C18.
What is the range of values for a coefficient of correlation?

	a)
	0 to +1.0

	b)
	-3 to +3 inclusive

	c)
	-1.0 to +1.0 inclusive

	d)
	Unlimited range


C19.
If the regression line of y on x is 
[image: image5.wmf]y
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= 0.42 – 0.52x, we can deduce that the correlation coefficient, r, is

	a)
	r < 0

	b)
	r > 0

	c)
	r = 0

	d)
	no conclusion


C20.
What does a coefficient of correlation of 0.40 mean?

	a)
	Almost no correlation because 0.40 is close to 0.0

	b)
	Coefficient of non determination is 0.40

	c)
	16% of the variation in one variable is explained by the other

	d)
	Coefficient of determination is 0.63


Section D  (Total 50 marks)

D1.
 

(a)
A factory manufactures a product P which is susceptible to two types of defect.  There is a 0.15 probability of inspected output having defect X and a 0.14 probability of it having defect Y.  Assuming that the occurrence of defect X and defect Y is independent, what is the probability that an item of product P has

	(i)
	Both defects, X and Y?
	(2 marks)

	(ii)
	No defect?
	(2 marks)

	(iii)
	Only one defect?
	(2 marks)

	(iv)
	At least one defect?
	(2 marks)


(b)
From past experience a manufacturer of airplane parts knows that the probability for an order to be ready for shipment on time is 0.8. Furthermore the probability for an order to be ready for shipment on time and also to be delivered on time is 0.72.  What is the probability that such an order will be delivered on time given that it was ready for shipment on time?
(3 mark)



(Total 11 marks)
D2. 
The probability that a salesperson will make a successful sale to a shop customer is 0.5.  There are 10 customers visit the shop on a particular day.

(a) Using a Binomial Distribution, what is the probability that

(i) there are no sales made?


(ii) exactly one sale will be made?


(iii) at least two sales made?
(9 marks)
(b) Using Normal Approximation to find the probability that

(i) at least two sales made, and

(ii)
there are four and more than four sales but less than eight sales. 
(15 marks)




(Total 24 marks)
D3.
A factory derived the monthly cost over the last six months as follows:

	Month
	Output X (in thousand units)
	Cost Y (in thousand dollars)

	1
	24
	60

	2
	10
	36

	3
	4
	20

	4
	52
	160

	5
	40
	130

	6
	16
	44

	
	
	


(a)
Using the least squares method, find the linear regression of the monthly cost on output.
(8 marks)

(b)
Find the sample correlation coefficient.
(5 marks)

(c)
In a given month the company planned to produce 44,000 units. Use the regression equation obtained in part (a) to estimate the monthly cost.
(2 marks)

(Total 15 marks)
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