Practice/Assessment Masters Answers

CHAPTER 5 Two-Variable Statistics
5.1A Discover E-STAT
1.   E-STAT is 

· an interactive learning tool

· an enormous warehouse of reliable statistics

about Canada

E-STAT is useful to researchers because it provides the most current and accurate information about Canada.

2.  E-STAT obtains information from Statistics Canada’s surveys and from other sources such as Health Canada.

3.  Professions that may use E-STAT to gather information include newspaper journalists and urban planners.

4.  The E-STAT database is updated once a year, but it is based on completion of the census every five years: 2001, 2006, 2011.

5.  Summary (Nation, Justice): Young Offenders Act of 1984 replaced the Juvenile Delinquents Act of 1908. A sharp rise in youth crime in 1988–1995 called for an update of the Young Offenders Act. This update brought in longer terms for first-degree murder crimes; and youths (16- and 17-year-olds) charged with violent crimes could be charged in the adult court.

6.  a)  
Summary (Construction): When economic conditions are good, so is the construction industry. The construction industry experienced a boom in 1999.

b) 
There has been a dramatic increase in the total value of building permits over the past five years.

     c)  
The graph represents residential and non-residential constructions.

     d)  The continuing growth in the construction industry will provide many opportunities for employment of skilled apprentices. This would encourage people to enter the construction trade as apprentices.

5.1B Discover E-STAT

1.  a)  true   b)  false   c)  true   d)  true   e)  false

2.  Sample answer for 1996 – 2000:
a) 
The pattern in the graph shows a decreasing number of births for males and females from 1996 to 2000. The number of female births is less than the number of male births.

b) 
The data in the graph indicate more boys than girls are born; consequently, a couple may have a higher chance of having a boy. Studying the genetic patterns in a family is probably a better way of determining the chance of having a boy (or girl).

      c)
A manufacturer should be producing more boys’ clothing than girls’ clothing.

      d)  
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3.  
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5.2A Methods for Collecting, Storing, and Retrieving Data

1.  Collecting data: Data can be collected from primary sources such as surveys (see section 4.2 for the different types of survey), recorded data (inventory of sales, metre readings, etc.), and from secondary sources such as Statistics Canada or the Internet.

     Storing and organizing data: Data can be stored or organized by age, year, gender, geographic region, or race, for example.

     Retrieving information: To retrieve information you have to study the patterns in the data, such as how the data change over time or from one group to another, and then present such facts.

    
Analysing data: Analysing data involves determining why the patterns occurred and predicting future patterns.

2.  
a)  hockey statistics printed in the newspaper, 

E-STAT, top grossing movies (Internet)

b) 
Using a speed meter, record the speed of vehicles passing a certain point at various times throughout the day.

     c) 
To determine how many people use a washroom, you can observe or record the number of people who enter and, if necessary, how long each person uses the facilities.

3.  
a)  primary   b)  secondary   c)  primary

4.  a)  Descriptive statistics: The number of vehicles that pass over a road meter is used to determine whether the road needs to be upgraded to a higher class of road.

     b) 
Inferential statistics: Survey 100 shoppers at a mall to determine their level of satisfaction with the mall facilities. The data are then used to describe the level of satisfaction for all shoppers.

5.2B Methods for Collecting, Storing, and Retrieving Data

1.  a)  The two variables used are time and flow.

b)
independent variable: time

dependent variable: flow

c) 
This data collection is descriptive because it describes the flow of sewage for one particular pumping station.

d) 
The data are an example of primary data because the readings (flow) have been taken directly from the pumping station.

e) 
This data collection method (recording the flow every hour over a 24-h period) is very reliable. It is all computerized, and engineers are able to examine the data the following day, using a computer.

2.  a)  This is an example of inferential statistics because not everybody has a points card. Consequently, the purchasing patterns of the customers with a points card are used to make generalizations about the population.

b)
The reliability of this data is extremely high because the data are recorded using technology that eliminates the possibility of human error. The data are primary—what the store’s actual customers are purchasing.
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c)

d) 
The grocery store could use this information to estimate the amount of milk needed throughout the week. For example, if the points cards are used by 75% of the people who shop at the grocery store, then the purchasing manager can use the data to calculate how much milk is needed to supply the store every day.

e) 
Two other pieces of information collected by companies offering points cards are: the types of purchases and the timing of purchases, which will help grocery stores know how many cashiers to employ during different times of the day. For example, the store may want to know whether customers purchase lost leaders (items sold below cost to bring customers into the store with the hope of their purchasing other items). This will allow the company to determine the effectiveness of lost leader sales.

5.3A Scatter Plots
1.  
a)  false   b)  true   c)  true
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2. 
a)
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b)
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3.  
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1.  

a) 
The relationship is positive and linear.

b) 
Using this information, athletes training for the biathlon should try to lower their heart rate by resting a few moments prior to shooting. There is a trade-off of lost speed (for resting to lower the heart rate) and penalty gained (missed target).

2.   a) 
The data appear to have a strong, positive, linear relationship.
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c) 
The relationship in the scatter plot is similar to the answer in a). However, the relationship is not as strong as first anticipated.

[image: image18.wmf]3. 
a)


There is a relationship between a person’s age and his or her hourly rate. However, it is not as strong a relationship as people might think.

b) 
Other factors that affect the hourly wage employees earn are work experience, shift work, and skill level required.

c) 
The factors mentioned in b) could cause the scatter plot to have a weaker relationship.

[image: image19.wmf]0

5

10

15

20

25

0

2

4

6

8

10

12

5.4A Line of Best Fit

1.  
a) 

b)
The pattern looks relatively strong and linear.

c) Estimate of the correlation coefficient: 0.87

d) positive relationship

e) 
No data items appear as outliers.  
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2.  a)

b)
correlation coefficient = 0.89

c)
The type of relation is strong, positive, and linear.    

d) 
This model is suitable to extrapolate the height or weight of students in grade 12; however, it is important to note that outliers are very possible because not all students grow at the same rate.

5.4B Line of Best Fit
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1.  a)  true   b)  false   c)  false   d)  false   e)  true

2.  a)  

b) 
The relation is strong, positive, and linear. An estimate of the correlation coefficient is 0.96.

c)
line of best fit: y = 2.3396x + 2.3449; correlation coefficient = 0.99

d)
An employee could anticipate selling: 

approximately $23 400 in one month with 9 years’ experience, and $8190 in one month with 2.5 years’ experience.

e)
It is reasonable to extrapolate or interpolate using this model since the more experience a person has, generally, the more successful he or she is at sales, although a sales plateau is probably reached after a certain number of years of experience.

3.   Answers will vary.
5.5A Uses and Possible Misuses of Sample Data
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1. 
a) 
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b)  
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c) 

2.   a) 
Outlier is a valid point: When studying incomes versus age, the incomes of Canadians such as Conrad Black or young music stars would appear as outliers.

      b)
Outlier is an invalid point: Data entry errors are invalid points and so are data collection errors.

3.  
It would not be appropriate to extrapolate data based on polls, because people’s opinions can change dramatically and quickly because of political or economic events. Also, it would not be appropriate to extrapolate data gathered from growth of plants or animals, because growth reaches a genetic threshold in which further growth is not possible.

4.  
a) 

b)
There are not sufficient data to properly analyse this scatter plot. Based only on these four data items, it appears the more cars that are stopped, the more drivers found to be under the influence of alcohol. 

c) 
There is not sufficient data to extrapolate data.

5.5B Uses and Possible Misuses of Sample Data

1.  
a)  true   
b)  false          c)  true   
d)  false

e)  true   
f)  false           g)  false

2.  
a)

There appears to be a weak, negative, linear relationship.

b) 
The trend indicates fewer and fewer doughnut and coffee shops being opened. This may be due to a saturated market. Therefore, it is not possible to extrapolate the growth of coffee and doughnut shops in the year 2005.

3.   a)  

This is a weak (– 0.44), negative, relationship.

b) 
no outliers

      c) 
It is possible to predict the number of traffic deaths in the current year; however, because of the volume of vehicles on the road and poor weather conditions, accidents will still occur. The number of traffic deaths may stabilize but they will never be eliminated.

Study Master, Chapter 5

1.   a)  primary   b)  primary   c)  secondary
2.  
Descriptive statistics: Outcomes of statistical research are used to describe a situation or group.

     Inferential statistics: Generalizations about a population are made based on sample data.

3.  
Examples will vary. 

Independent variables do not rely on other factors. Time is an example of an independent variable.

     Dependent variables rely or depend on another factor to determine their value. For example, the amount of plant growth depends on the amount of water or sunlight.

4.  a)

b)

c)

5.  

6. 
To enter data: <STAT>, 1:EDIT, enter data in two lists, set window, <GRAPH>

To obtain a scatter plot: <2nd>, <y =>, <enter>. Make sure plot 1 is on the graph, Type is scatter plot, and x list and y list are the lists with your independent and dependent data, respectively. Set window, <graph>.

To determine the line of best fit: <STAT>, cursor to CALC, 4:LinReg, read values for linear equation.

7.  
a)  

b) correlation coefficient = –0.9986

8.  
a)  true   b)  false   c)  false   d)  false

e) 
true   f)  false   g)  true

9. 
To fix a Mismatch error, go to your list <STAT> and either add or remove a value to even up the lists.
10.  a)

b)
correlation coefficient = 0.9955

c)
There is a strong, positive, linear relation.

d) 
On day 15, they could expect to raise $2797.89.

e)  This model is not entirely useful for predicting the amounts raised on day 24 or day 38 (long term) because people tend to lose interest and people who would donate already have done so. Fundraising activities typically are not long term for these reasons.
11.  It may not be appropriate to extrapolate data that have a maximum or minimum threshold, such as human growth or plant growth. Data based on polls are another area not suitable for extrapolating, because they are volatile and can change quickly based on other political or economic events.

Alternative Test, Chapter 5

1.    a)  D        b)  B        c)  C        d)  E
e)  C        f)  D        g)  D        h)  C

2.    a)

b) 
The relationship is positive, strong, and linear, with the outlier excluded; otherwise it is a weak relationship.

c) 
There appears to be one outlier (28, 102). It is possible for a 28-year-old to have an income of $102 000, so it should not be ignored without further examination. 

3.   

4.  
The correlation coefficient indicates how close to the line of best fit the points are. The closer the points are to the line of best fit, the higher the correlation coefficient is.

5.  
Answers may vary. Several possible methods are:

· To extrapolate a value, extend the line of best fit (automatically done when entered into the graphing calculator).

· To interpolate values, simply read the corresponding value found between two points.

· Set up a table of values and read the values from the table.
6.  
The problems with the survey are:

· not enough data

· possibility of an outlier (12, 10)

· Data are not reliable. (Children do not have a good sense of time.)

     Consequently, the concluding statement is misleading.

7.  
a)

b)
This is a strong, positive, linear relation.

c)  
It is possible to use this model to calculate the length of a 12-year-old’s nose. However, the body grows at different rates through each stage of a person’s life (child, adolescent, youth, etc.); therefore this would be a very rough estimate.

      d) 
Body cells do not rejuvenate at the same rate once a person enters his or her senior years; consequently, the nose, which is still growing, may not continue at the same linear rate. It would be better to measure and analyse the length of a person’s nose in separate intervals coinciding with the stages of growth.
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