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CHAPTER 1: An Introduction to Business Statistics


1.1
[LO 1]


A population is a set of units.
Examples could include surveying consumers utilizing a particular product.


1.2
[LO 1]


Any characteristic of a population unit is called a variable. 
Quantitative: values on the real number line.
Qualitative: record unit into categories.


1.3
[S 1.1]



a.
Quantitative; dollar amounts correspond to values on the real number line.



b.
Quantitative; net profit is a dollar amount.



c.
Qualitative; rank is ordinal.



d.
Quantitative; national debt is a dollar amount.



e.
Qualitative; media is categorized into radio, television, or print.


1.4
[LO 2]


Census: examine all of the population units.
Sample: subset of the units in a population.


1.5
[LO 3]


a.
Descriptive statistics: science of describing the important aspects of a set of measurements.



b.
Statistical inference: science of using a sample of measurements to make generalizations about the important aspects of a population of measurements.



c.
Random sample: selected in a manner so that on each selection from the population every unit remaining in the population on that selection has the same chance of being chosen.



d.
Systematic sample: select every nth unit of a population.


1.6
[LO 3]


Choosing the sample without replacement guarantees that all of the units in the sample will be different units.


1.7
[LO 3]


a.
First number the stores (and not the headings); total of 38 stores


b.
From Table 1.1 (starting in the upper left‑hand corner) we obtain the following 2‑digit random numbers:

33 03 92 85 08 51 60 94 58 09 14 74 24 87 07 85 90 27 20 74 63 44 01
Crossing out numbers greater than and equal to 38 (because there are 38 companies), the sample consists of stores 33 03 08 09 14 24 07 27 20 01. That is:

33 The P.E.I. Co. Store

03 Chameleon’s Hanger
08 TABI

09 Norton’s Jewellers

14 Senses

24 Colleen’s Elite Tailoring

07 Marianna’s

27 Luna Eclectic Emporium

20 Dow’s Men’s Wear

01 Uptown Shoes

1.8
[LO 3]


a.
From Table 1.1 (starting in the upper left-hand corner) we obtain 5-digit random numbers:

33276
03427
92737
85689
08178
51259
60268
94904
58586
09998
14346
74103
24200
87308
07351

Crossing out the numbers greater than 73,219 (because there are only 73,219 registration cards), the first ten registration cards in the sample are cards:

33276
03427
08178
51259
60268
58586
09998
14346
24200
07351



b.
Most of the scores would fall between 36 and 48 because 36 is the smallest score in the sample and 48 is the largest score in the sample. An estimate of the proportion of scores that would be at least 42 is 46/65=.7077 because 46 of the 65 sample scores are at least 42.


1.9
[S 1.2]


Most waiting times will be from .4 to 11.6 minutes. An estimate of the proportion of waiting times less than 6 minutes is found by counting the number of customers with waiting times less than 6 minutes and dividing by the total of 100 customers.   



1.10
[LO 3]


Responses will vary, but two random lists should not be the same (each list should be unique).

1.11
[LO 4]


A process is a sequence of operations that takes inputs and turns them into outputs.
The process of making and packing a product.


1.12
[LO 4]


A process is in statistical control if it does not exhibit any unusual process variation.


1.13
[LO 4]


A runs plot is a graph of individual process measurements versus time.  A process in statistical control will have a runs plot with constant variation around a horizontal level.

 

1.14
[LO 4]



The measurements appear to be in control because there is reasonably constant variation at a horizontal level.


1.15
[LO 4]


a.
The process does not seem to be in control because the variation is not constant at a horizontal level.



b.
Claims numbered 47–56 correspond to March 2010. The plot shows a sharp increase revealing instability. The ice storm had a significant impact on the time needed to process claims. Improvement is needed.


1.16
[LO 4]


No, the percentages do not seem to be in control. The plot reveals higher percentages early in the week, which is when most business traveling is done.


1.17
[LO 4]


a.
Yes, in control. There is constant variation at a horizontal level.



b.
Most breaking strengths will be between 21.3kg and 24.5kg.


1.18
[LO 4]


There is reasonably constant variation at a horizontal level.


1.19
[LO 5]


A ratio variable is a quantitative variable measured on a scale such that ratios of values of the variables are meaningful and there is an inherently defined zero value.  An interval variable is a quantitative variable such that ratios of values of the variable are not meaningful and there is not an inherently defined zero value.


1.20
[LO 5]


An ordinal variable is a qualitative variable such that there is a meaningful ordering, or ranking, of the categories.  A nominal (or normative) variable is a qualitative variable such that there is no meaningful ordering, or ranking, of the categories.


1.21
[LO 5]


Ordinal, nominative, ordinal, nominative, ordinal, and nominative.


1.22
[LO 5]


Ratio, interval, ratio, interval, ratio, ratio.


1.23  

[LO 6]




Define construct, generate item pool, pilot test items


1.24
[LO 6]



Examples will vary, but an example could be first asking about murder rates and then asking about gun control or policing.


1.25
[LO 6]



a.
rich source of information but costly in terms of time



b.
test large numbers of people but lower response rate



c.
test large numbers of people but negative reactions from people, require shorter questionnaires, etc.


1.26
[LO 6]




Group of people providing their opinion about a topic.


1.27
[LO 6]




On-line surveys could be through social networking, such as Facebook or through interest group mailing lists. Issues that will arise include: pop-up ads, mass e-mail requests for survey participation, etc.  May never know for certain that the person who claims to be completing the survey is “real”.

1.28
[S 1.6]


When the population consists of two or more groups that differ with respect to the variable of interest.  

Strata are non-overlapping groups of similar units.

Strata should be chosen so that the units in each strata are similar on some characteristic (often a categorical variable).


1.29
[S 1.6]


Cluster sampling is often used when selecting a sample from a large geographical region.
At each stage we “cluster” units into subpopulations.


1.30
[S 1.6]


a.
Undercoverage—when some groups in the population are left out of the process of 
choosing the sample.

b.
Nonresponse—no data obtained from a unit selected in a sample.

c.
Response bias—when a sampling procedure systematically favors certain outcomes.


1.31
[S 1.6]


Divide 1853 by 100 and round down to 18. Select a random number between 1 and 18. This is the first unit sampled. Take every 18th unit by successively counting down 18 from the 1st chosen unit.


1.32
[S 1.6]


A stratified random sample is selected by dividing the population into some number of strata, and then randomly sampling inside each strata.

Potential strata: students who live off campus and 
                          students who live on campus.


1.33
[S 1.6]


List all cities with population > 10,000.
In each city, randomly select a number of city blocks.
In each city block, take a random sample of individuals.



1.34
[LO 1]


Voluntary response surveys usually give biased results.
Percentage of population that opposes the gun registry probably < 78%.


1.35
[LO 5]


Nominal, ordinal, ordinal, ordinal, nominal, nominal.


1.36
[LO 3]


Answers may vary if students use Excel or the Random Number Table to generate their list.  If they use the Random Number Table, then four companies are: 03 Digital Extremes, 08 Mountain Equipment Co-op, 09 Research in Motion Ltd., and 07 Loblaw Companies Ltd.  Types of questions will vary depending on the company, such as employee satisfaction surveys, etc.

1.37
[LO 4]


Not in statistical control (variation is not constant at a horizontal level).
     1.38   [LO 4]


2002 drop reflective of the September 11, 2001 attacks; then steady increase to 2008, then market crash and drop in 2009.

1.39
[LO 3]


a.
Use a random number table or random number generator to select the bags.



b.
60 minutes in an hour.  Sample 1 = 15, 2 = 7, 3 = 57, 4 = 42, and 5 = 59.

1.40
[LO 4]
Does appear to meet the 7g standard and the minting process is in statistical control.
Internet Question
[LO 5]


Go to the World Bank site for the most up-to-date ranking of 




Canada. (will be at the ordinal/ranking level of measurement)
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