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Beer Sales and Youth






Overview
In this lesson, students investigate if there is a relationship between the proportion of 20 to 24 year-olds in the population (generally, the age of college and university students) and per capita beer sales.  Students will use Statistics Canada’s E-STAT database to retrieve data from two different time series.  Students will import the data into Fathom and perform analyses to see if there is a correlation between these two variables, the proportion of university/college-aged youth in the population and per capita beer sales.  

Contributors: Joel Yan and Jennifer Hall, Statistics Canada; John Kezys, Mohawk College; Mylène Abi-Zeid, Hillcrest High School; Shirley Dalrymple, Ontario Ministry of Education; based on a project by Mario Rizzo, Gr. 10 St. Pius X High School student



Objectives

· Analyze possible relationships between different datasets

· Solve problems involving complex relationships with the aid of diagrams
· Distinguish differences between independent and dependent variables

· Locate data to answer questions of significance by searching well-organized databases
· Describe the relationship between two variables by using scatter graphs and interpreting the correlation coefficient, r 


Suggested grade levels and subject areas 

Secondary 
Mathematics 



Duration

One to two 75-minute periods


Materials

Computers with Internet access and Fathom software
Computer projector

E-STAT account

E-STAT instructions
Fathom instructions

Student worksheet


Prior knowledge

Independent and dependent variables

Correlation co-efficient, r
Basic knowledge of E-STAT and Fathom software



Classroom instructions
1) Discuss important differences between independent and dependent variables as a review.  Discuss also the correlation co-efficient, r, and its applications.

2) Using a computer projector, demonstrate the important features of E-STAT (http://estat.statcan.ca/).  You may wish to use the flash presentation “What’s E-STAT?” (http://www.statcan.ca/english/Estat/motion.htm).
3) Hold a brief class discussion about the topic of college and university students drinking beer.
4) Have students make a hypothesis about the relationship between the proportion of university/college-aged students (ages 20 to 24) in the population and the per capita beer sales.

5) Distribute the E-STAT instructions, Fathom instructions, and Student worksheet.  Have students complete the lesson independently or in pairs.
Note: To save time, you may wish to have the students start with the Fathom collection already created.  This dataset is available at www.teacherweb.com/on/statistics/math/photo1.stm under Lesson 2a.


Enrichment

Have students see how the correlation of per capita beer sales relates to other age cohorts.  For instance, examine the following age cohorts: 15 to 19 (high school-aged), 25 to 29 (young adults), and 15 to 29 (all youth).  Have students attempt to explain the differences in the correlation coefficient (r) values.

Have students repeat this process for their province or territory instead of Canada as a whole.  Ask them to compare the shapes of the graphs.  If the shape of the graph for their province or territory is different from the shape of the graph for Canada as a whole, ask students to research reasons for this difference.  Have students also compare differences between provinces or territories using a similar analysis.

Have students investigate sales of another beverage (e.g. wine) using the same E-STAT tables and identify which, if any, age cohorts appear to have strong correlations with high sales of that beverage.

Have students find another interesting relationship using two different tables from the over 2 700 multidimensional tables and 36 million time series on CANSIM in E-STAT.



Evaluation

Students can be informally assessed on their work habits and computer skills throughout the lesson.  They can be formally assessed via the worksheet, which can be marked using a marking scheme of the teacher’s choice. 

E-STAT Instructions
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Retrieving beer sales data from E-STAT

1) Go to the E-STAT website (http://estat.statcan.ca/).
2) Select English.
3) Click the Accept and enter button on the next page. 
4) Click on Search CANSIM on the left sidebar.
5) Type beer in the search field and click on the Search button.
6) On the Search results page, select table number 183-0006 – Sales of alcoholic beverages by volume, value and per capita 15 years and over, fiscal years ended March 31, annual, 1950 to 2005.
7) On the Subset selection page:
· Under Geography, select Canada
· Under Type of sales, select Total per capita sales
· Under Type of beverage, select Beer
· Under Value and volume, select Volume in litres
· Under Type of product, select Total products
· Under From, select 1971 
· Under To, select 2005
This retrieves the data on beer (Canadian and imported combined) sales per capita, by volume, for Canadians aged 15 and over, from 1971 to 2005.    
8) Click on the Retrieve as individual Time Series button.

9) On the Output specification page, scroll to the bottom of the page and click on the Add more series button.

Retrieving age cohort data on E-STAT
1) Type 051-0001 in the search field and click on the Search button.
2) On the Subset selection page:

· Under Geography, select Canada
· Under Sex, select Both sexes
· Under Age group, select All ages, 20 to 24 years, and 0 to 14 years
To do this, click on the View checklist button.  Make your selections using the check boxes and then click on the Return to picklist button.

· Under From, select 1971 
· Under To, select 2005
3) Click on the Retrieve as individual Time Series button.

4) On the Output specification page, under Screen output – table:, select Plain text: Table, time as rows.
5) Click on the Retrieve now button. 
Fathom Instructions
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Copying and pasting the data 
1) Highlight the data, but not the attribute names, legend at the top of the page, or the source line at the bottom of the page.

2) Right-click and select Copy.

3) Switch to Fathom.  If Fathom isn’t already running, you will need to launch it.
4) Create a new collection by dragging the Collection icon into the workspace.
5) Double-click on the collection and rename it Beer Sales.

6) Right-click on the collection and select Paste Cases.

7) Double-click on the collection to inspect it.

8) Double-click on the attributes and rename them as Year, Total_Pop, Pop_20_24, Pop_0_14, and Beer_Sales_Litres_Per_Capita.

9) Save your Fathom collection as Beer Sales.
Creating new attributes
1) Click on the attribute labelled <new> and rename it Pop_15_and_Over.
2) Right-click on this attribute and select Edit Formula.
3) Click on the + sign beside the word Attributes and double-click on Total_Pop.  Then, click on the – button (subtraction sign).  Finally, double-click on Pop_0_14 and click on the OK button. 

This creates an attribute that consists of the people who are 15 years old or over.  This is needed for this analysis because the beer sales data are only collected for individuals aged 15 or over.

4) Click on the new attribute labelled <new> and rename it Pop_20_24_as_Percent.

5) Right-click on this attribute and select Edit Formula.
6) Create a new attribute of 20 to 24 year-olds as a percent of the population aged 15 and over as follows:

· Type 100 

· Click on the X button (multiplication sign)
· Click on the () button
· Click on the + sign beside the word Attributes and double-click on Pop_20_24
· Click on the ÷ button (division sign)
· Double-click on Pop_15_and_Over 
· Click on the OK button.

This creates an attribute that consists of 20 to 24 year-olds as a percentage of the population aged 15 and over.  This is needed for this analysis because the actual number of 20 to 24 year-olds is not a good measure of correlation as the population as a whole is increasing with time.  For this analysis, it is more important to look at what proportion of the population consists of 20 to 24 year-olds.

Graphing the data

1) Create a new graph by dragging and dropping the Graph icon onto the workspace.  

2) Create a scatter plot of per capita beer sales in litres vs. year by dragging and dropping Year on the x-axis and Beer_Sales_Litres_Per_Capita on the y-axis. 
***** Go to your worksheet and answer Questions #1-4.  In Question #4, you will need to paste your graph.  To do this, click on the graph, then go to the Edit menu, and select Copy As Picture.  When you are in the worksheet document, right-click and paste your graph. *****
3) Create a new graph by dragging and dropping the Graph icon onto the workspace.

4) Create a scatter plot of the percentage of 20 to 24 year-olds (in the population aged 15 and over) vs. year by dragging and dropping Year on the x-axis and Pop_20_24_as_Percent on the y-axis.
***** Go to your worksheet and answer Questions #5-9.  In Question #8, you will need to paste your graph.  To do this, click on the graph, then go to the Edit menu, and select Copy As Picture.  When you are in the worksheet document, right-click and paste your graph. *****
5) Create a new graph by dragging and dropping the Graph icon onto the workspace.

6) Create a scatter plot of beer sales vs. the percentage of 20 to 24 year-olds (in the population aged 15 and over) by dragging and dropping Pop_20_24_as_Percent on the x-axis and Beer_Sales_Litres_Per_Capita on the y-axis.
7) Right-click on your graph and select Least-Squares Line.

This places the line of best fit on your graph and provides you with the r2 value.
***** Go to your worksheet and answer Questions #10-16.  In Question #16, you will need to paste your graph.  To do this, click on the graph, then go to the Edit menu, and select Copy As Picture.  When you are in the worksheet document, right-click and paste your graph. *****
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Student Worksheet

1) Which variable is the independent variable?  How do you know?
2) Which variable is the dependent variable?  How do you know?
3) Describe the shape of the scatter plot.  
4) Paste your graph here.


5) Which variable is the independent variable?  How do you know?
6) Which variable is the dependent variable?  How do you know?
7) Describe the shape of the scatter plot.  
8) Paste your graph here.
9) Describe similarities and differences in the shapes of the scatter plot of per capita beer sales and the scatter plot of the percentage of 20 to 24 year-olds.


10)  Why does it make more sense to place Pop_20_24_as_Percent on the x-axis and Beer_Sales_Litres_Per_Capita on the y-axis rather than the other way around?
11)  Write the equation of the line of best fit in y = mx + b form.
12)  What is the slope of the line of best fit?  What does the slope mean in terms of this dataset?
13)  What is the value of the correlation coefficient, r, for the graph (to the nearest thousandth)?  What does this mean?  How strong is the correlation between the two variables?
14)  Summarize your findings about the correlation between the percentage of 20 to 24 year-olds in the population aged 15 and over and per capita beer sales.
15)  If you were a marketing specialist, how would you use your findings to market beer?

16)  Paste your graph here.
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Student Worksheet

TEACHER VERSION
1) Which variable is the independent variable?  How do you know?
Year is the independent variable as it is what determines the per capita beer sales, the dependent variable.
2) Which variable is the dependent variable?  How do you know?
Per capita beer sales is the dependent variable as it is related to and depends on the year, the independent variable.
3) Describe the shape of the scatter plot.  
The scatter plot initially increases linearly until the mid-1970s to maximum per capita beer sales of approximately 115 litres.  Then, there is a decrease that is nearly linear until the late 1990s, with minimum per capita beer sales of approximately 85 litres.  From the late 1990s to 2005, the graph stays essentially stable at per capita beer sales of approximately 85 litres.
4) Paste your graph here.
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5) Which variable is the independent variable?  How do you know?
Year is the independent variable as it is what determines the percentage of 20 to 24 year-olds in the total population (aged 15 or over), which is the dependent variable.
6) Which variable is the dependent variable?  How do you know?
Percentage of 20 to 24 year-olds in the total population (aged 15 and over) is the dependent variable as it is related to and depends on the year, the independent variable.
7) Describe the shape of the scatter graph.  
After a very small decrease and increase in the first few years, the scatter plot stays stable at approximately 12.8% until the early 1980s.  Then, there is a nearly linear decrease until the late 1990s, to approximately 8.3%.  The percentage of 20 to 24 year-olds stays stable at approximately 8.3% from the late 1990s to 2005.
8) Paste your graph here.
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9) Describe similarities and differences in the shapes of the scatter plot of per capita beer sales and the scatter plot of the percentage of 20 to 24 year-olds.
Similarities: The scatter plots both show a linear decrease for the middle portion of the years, which is at least half of the time period in both cases.  Both scatter plots stay stable from the late 1990s to 2005.

Differences: The scatter plot of 20 to 24 year-olds has a small decrease and increase and then stays stable initially whereas the scatter plot of beer sales has a fairly steep increase initially.  Also, the linear section of the scatter plot of 20 to 24 year-olds occurs from the early 1980s to the late 1990s whereas the linear section of the scatter plot of beer sales occurs from the mid-1970s to the late 1990s.  The linear section of the scatter plot of 20 to 24 year-olds has a steeper slope than that of beer sales.


10)  Why does it make more sense to place Pop_20_24_as_Percent on the x-axis and Beer_Sales_Litres_Per_Capita on the y-axis rather than the other way around?
It makes more sense this way because we investigating how the per capita beer sales are affected by the percentage of 20 to 24 year olds in the population aged 15 and over as opposed to how per capita beer sales affects the percentage of 20 to 24 year olds.  In other words, per capita beer sales could be dependent on the percentage of 20 to 24 year-olds in the population but the reverse is impossible (i.e., per capita beer sales cannot affect the percentage of 20 to 24 year-olds in the population aged 15 and over).  
11)  Write the equation of the line of best fit in y = mx + b form.
y = 5.48x + 39.7
12)  What is the slope of the line of best fit?  What does the slope mean in term of this dataset?
The slope of the line is 5.48.  This means, for every one percent increase in 20 to 24 year-olds in the population aged 15 and over, per capita beer sales will increase by 5.48 litres.
13)  What is the value of the correlation coefficient, r, for the graph (to the nearest thousandth)?  What does this mean?  How strong is the correlation between the two variables?
The r2 value for the graph is 0.93, which means the correlation coefficient, r = 0.964 to the nearest thousandth.  This means that 96.4% of the variation between the variables can be explained by a linear relationship.  This is a very strong positive correlation (as is also seen by a positive slope), very close to 100% correlation (in which r = 1). 
14)  Summarize your findings about the correlation between the percentage of 20 to 24 year-olds in the population aged 15 and over and per capita beer sales.
It appears as though there is a very strong correlation (r = 0.964) between the proportion of 20 to 24 year-olds in the population aged 15 and over and per capita beer sales.  This suggests that the higher the percentage of 20 to 24 year-olds in the population aged 15 and over, the more beer sold per capita, overall.  
15)  If you were a marketing specialist, how would you use your findings to market beer?
More information is needed as the per capita beer sales data are for the population 15 years old and over, as opposed to just for 20 to 24 year-olds.  There could be other reasons for this relationship, plus there could be regional differences (e.g., among provinces and territories, between rural and urban areas, between cities with universities/colleges and those without).  However, this strong correlation shows that it is important to target marketing to specific age cohorts who appear to purchase more beer per capita.  
16)  Paste your graph here.
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Statistics Canada and Fathom


This lesson requires the use of Fathom, which is licensed by the Ministry of Education and used by schools in some provinces.  Use of Fathom in this lesson is in no way an endorsement or recommendation of the Fathom software by Statistics Canada.











Note: These instructions were written for Fathom 2.  If you are using Fathom 1, there may be a few differences in the instructions.  Check with your teacher to see which version you are using.











