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* A couple of the original question from Tuesday was adjusted for the Wednesday class.

1. (a) What type of graph will best describe how much of the total payroll each team is
responsible for?

A pie graph will best show how much of the league’s total payroll belongs to each
team.

(b) Calculate the percentages of each team’s portion of the total payroll.

The total amount of payroll is: 125 + 108 + 40 + 34 = 307.

So the percentages are:

Yankees:
125

307
= 41%

Red Sox:
108

307
= 35%

Athletics:
40

307
= 13%

Devil Rays:
34

307
= 11%
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(c) Draw a graph to represent the data in the above table.

2. You are conducting a survey to see how many students in your class prefer each of
the four different universities: University of Waterloo, Wilfrid Laurier, University of
Toronto, and McMaster. You have collected the votes, but now have to present the
following data to your teacher:

{UofW, WLU, WLU, WLU, UofT, MM, UofW, WLU, UofT, MM, MM, WLU, WLU,
UofW, WLU}.

Create a table to organize the data, then construct a bar graph to represent it.

(a) What’s The Favorite University?

School Preference # of votes
UofW 3
WLU 7
MM 3
UofT 2
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(b) Instead, make a pie graph. Which graph does a better job at representing this
data? Explain.

The percentages can be found using the method shown in the handout.

The bar graph does a better job representing the data in this instance, because the
heights of the bars accurately show the comparison versus the pie graph, where
the slice showing 13% could appear to be the same size as the 20% slices.

3. On the map of Canada below, using the following table, create an infographic that
displays the population and size of each province. Using a legend is recommended.

There is freedom here to make the infographic look the way you would like.
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Province/Territory Population(Thousands) Size(Km2)
Ontario 13538 1076395
Quebec 8155 1542056

British Columbia 4582 944735
Alberta 4025 661848

Manitoba 1265 647797
Saskatchewan 1108 651036
Nova Scotia 941 55284

New Brunswick 756 72908
Newfoundland and Labrador 526 405212

Prince Edward Island 145 5660
Northwest Territories 44 1346106

Yukon 37 482443
Nunavut 36 2093190
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4. For our bar graph in the example we looked at earlier, “Where We Donate vs. Diseases
That Kill Us,” how could we have better represented the given data to make a more
clear comparison?

Answers may vary. We could have made two separate bar graphs, similar to the pie
graph case, using different scales. However, it was pointed out in class that using a bar
graph to represent this comparison of data was the least effective among the 3 graphs
shown because of the different scales being used to measure each piece of data (the
number of deaths per year vs. the amount of money raised per year in millions).

5. How can we manipulate data in a pie graph to best show inequality(unfairness) between
two pieces of data?

Answers may vary. To show inequality (unfairness) between two pieces of data, we can
place those pieces of data next to each other in the pie graph.

6. Given the following data, which types of graphs would you use to represent it?

(a) Weather and climate changes for the week.

We would use a line graph so we could clearly see the changes in weather and
climate.

(b) Number of votes for each political party.

We could use a bar or pie graph in this instance, but a bar graph would do a
better job at showing the comparison between the number of votes each political
party has received. This is because the number of votes that certain political
parties have received may not differ a large amount, thus making the sizes of each
slice of the pie difficult to compare.

(c) Location of each building in University of Waterloo’s campus.

We could use an infographic in this case. An infographic is the best graph to use
when representing data visually.
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7. In Major League Baseball, an often looked at stat is a team’s “Cost Per Win.” Using
the table below, calculate each team’s cost per win and make a new table representing
the number of wins and the cost per win for each team. Round to the nearest one
when calculating the cost per win. Also, comment on the new data you have come up
with.

The cost per win is just the total payroll of each team divided by the amount of wins:

Yankees:
229, 000, 000

85
= 2,694,118

Dodgers:
217, 000, 000

92
= 2,358,696

Athletics:
61, 000, 000

96
= 635,417

Rays:
58, 000, 000

92
= 630,435

2013 MLB Cost Per Win

Team # Wins Cost Per Win($)
Oakland Athletics 96 635,417
Tampa Bay Rays 92 630,435

Los Angeles Dodgers 92 2,354,322
New York Yankees 85 2,692,182

Considering the Tampa Bay Rays and Oakland Athletics had a close amount of wins
relative to the New York Yankees and Los Angeles Dodgers, their costs per win tell us
that the Tampa Bay Rays and Oakland Athletics were much more efficient with their
payroll.

8. In each case, which graph, if any, is most suitable. Why?

(a) A line graph is most suitable in this case, because it will show just how much
Billy’s company has grown from year to year.

(b) A bar graph is suitable in this case, because we are looking to compare data using
only three categories.

(c) An infographic is suitable in this case, because there are many ways we could
creatively represent this data using numbers, pictures, and legends.
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9. Draw two separate bar graphs for each type of data. How is it that one could use
confuse how responsible each country is for the total amount of C02 emissions?

a)

b)

The most obvious confusion would be to think that China is most responsible for
the amount of pollution and Canada is the least. However, the large population of
China is what causes this confusion to happen, as the amount of emission per capita
is significantly lower than that of Canada’s. In reality, the citizens of China are doing
a much better job than Canada when it comes to minimizing CO2 emissions, a fact
that was not initially obvious in the first graph.
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10. Find the mean, median, and mode for each set of numerical data.

(a) Mean:

4 + 6 + 5 + 10 + 14 + 18 + 6 = 64 and
63

7
= 9

Therefore, the mean is 9.

Median: First we re-order the numbers from least to greatest.

4, 5, 6, 6, 10, 14, 18 → 4, 5, 6, 6 , 10, 14, 18

Therefore, the median is 6.

Mode: The number that appears most in this set is 6. Therefore the mode is 6.

(b) Mean:

10 + 20 + 30 + 40 + 50 + 60 = 210 and
210

6
= 35

Therefore, the mean is 35.

Median: Notice that the numbers are already ordered from least to greatest, but
there are an even amount of numbers in this set, so we find the mean of two most
middle terms.

10, 20, 30 , 40 , 50, 60

30 + 40 = 70 and
70

2
= 35

Therefore, the median is 35.

Mode: All numbers in this set appear an equal amount; therefore there is no
mode.

(c) Because all the numbers in this set are 5, the mean, median, and mode are all 5.
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11. *In the above questions, how would the mean and median change (increase/decrease)
if a 10 was added to each set? Attempt to answer this question without performing
calculations.

(a) Because 10 is greater than the original mean, 9, the mean would increase if a
10 was added to this set. For the new median, we can see by inspection that it
would be the average of 6 and 10, which is 8 and 8 is greater than 6; therefore
the median would also increase.

(b) Because 10 is less than the original mean, 35, the mean would decrease if a 10
was added to this set. For the median, we can see by inspection that the new
middle number would be 30 and 30 is less than 35; therefore the median would
also decrease.

(c) Because 10 is greater than the original mean, 5, the mean would increase if a 10
was added to this set. For the median, the middle number would still be a 5;
therefore there would be no change in the median.

12. Oakland A’s OBP:

0.313 + 0.374 + 0.359 + 0.354 + 0.348 + 0.376 + 0.298 + 0.333 + 0.350 = 3.105

and

3.105

9
= 0.345

New York Yankees OBP:

0.370 + 0.435 + 0.332 + 0.373 + 0.368 + 0.288 + 0.415 + 0.315 + 0.347 = 3.243

and

3.243

9
= 0.360

The payroll of the New York Yankess was more than triple the payroll of the Oakland
Athletics, but their overall on base percentages only differed by 1.5%. Considering the
Oakland Athletics’s success in 2002 and that their payroll was significantly lower than
that of the New York Yankees, it is clear that statistical analysis is useful in forming
successful teams in Major League Baseball.
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