1.5 The Power of Data—The Media

The media are major users of data. In addressing issues and presenting points of
view, the mediarely on information based on data. One of the main purposes of
the media, as producers of mass communication, is to inform the general public
about world events in as an objective manner as possible. Ideally, the information
is accepted as being accurate; however, the media may sometimes provide
misleading or false impressions to sway the public or to increase ratings or
circulation.

An important reason to study statistics is to understand how information is
represented or misrepresented. The ability to correctly interpret tables/charts,
diagrams, and graphs presented in the mediais an invaluable skill.

Example 1 Changing the Scale on the Axes

When you purchase a new vehicle, its value drops dramatically the moment it is
driven off the car dedler’s lot, and then con-
tinues to drop each year thereafter. A graph

is used to show this change in value over 92 500
time. It is possible to communicate dif- 210001
ferent messages using the same data by 19 5001
changing the vertical scale. 18 0001
These graphs show the change in 16 500
the value of the same car from $9000 15 000
inYear 2 to $1000 in Year 10. Value 133001
of Car 120007
($) 105001
A 9 0001
7 5001
40 000 6 0001
of Car 20 000 3000
Project (8) 15001
Connection : . ! ! ; o r T r .
Changing the 0 2 4 6 8 10 2 4 o 810
scales is one way Year vear
Lc;trgl igﬁ:/ﬁ:r?t (a) Look quick!y at each graph. What impression does graph A give you about
it may be an the change in value of the car compared to graph B?
effective way to (b) Once you look more carefully at both graphs, how does your impression
support your change? What information changed your first impression of the graphs?
point of view. () Who might prefer the look of graph A?Who might prefer the look of

graph B? Give reasons for your answers.
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Solution

(@) The value of the car in graph A seems to be decreasing but at a much slower
rate than the value of the car in graph B.

(b) The change in the value of the car is actually the same. However, your
impression likely changed when you looked at the scale provided for the two
graphs.

(c) Car dedlers and bankers might use graph A to convince people to buy acar.
The gradual decrease makes it seem asif the car holds its value longer.
Environmentalists might prefer graph B because they would want to
encourage people to use public transportation. Showing consumers the rapid
decrease in the value of a car might discourage them from buying a new car.
Insurance companies might also prefer graph B because it would help to
justify paying lower replacement costs if a claim were made against the
vehicle.

Example 2 Surveying a Small Sample of the
Population
The following article appeared in alocal newspaper.

York Region a great place to
do business: Survey

York Region is ranked the second best place in the Greater Toronto Area
(GTA) to start or expand a business, a study revealed this week.

The study was conducted by the Canadian Federation of Independent
Business, a national 1obby group, in the city of Toronto and across the GTA
in March and April of 2001. About 650 people in Toronto and the GTA
took part.

Respondents were asked to give opinions on a number of issues,
including taxation and local administration, which affect their operations.

While Mississauga ranked first in terms of satisfaction with local govern-
ment, York Region was second, with 10% of respondents saying they were
very satisfied and another 65% saying they were somewhat satisfied with the
local government’s management and handling of the economy.

Source: The Liberal, Sunday, September 16, 2001.

(@) What is the purpose of the article? Who might be interested in the informa-
tion and why?

Think about (b) The article mentions that 650 people in Toronto and the GTA took part in the
il The Sample Size survey. What proportion of people in the population is represented by the
How large must the sample?
le be to b - . .
ot ti;"poi,j;?{ﬁjf " (c) Estimate the number of respondents who might have come from Toronto.

From Mississauga. From York Region. Justify your answer.
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E Technolink
For more on appro-

priate sample size, go to
www.publicagenda.org/
aboutpubopinion/
aboutpubop4.htm.

(d) Useyour York Region numbers from part (c) to determine the number of
respondents who were

(i) very satisfied (ii) somewhat satisfied

(e) Do your answersin part (d) suggest that the sample is not large enough to
form avalid conclusion?

(f) Suggest a more appropriate sample size.
(g) What other characteristics of a sample result in sampling errors?

Solution

() The purposeisto get the message out that York Region is a great place to do
business. It is meant to encourage businesses to establish their operationsin
the area. Current or prospective business owners might be interested in this
information. If current businesses in the area are happy, then new establish-
ments might also be happy. Members of the York Region business community
would aso be interested—it gives them “bragging rights’ at national meetings.

(b) If the population of Toronto and the GTA is approximately 4 500 000 people
and 650 people were surveyed, the percent of the population that answered
the survey is 650 + 4 500 000 X 100 = 0.014 %. This means that relatively
few people were surveyed.

(c) Assuming the populations of Toronto, Mississauga, and York Region are
approximately 2 500 000, 550 000, and 450 000, respectively, and that the
respondents for the survey were chosen based on regional proportional repre-
sentation of the total population, the number of respondents from each
region is calculated as follows:

Toronto = 2 500 000 + 4 500 000 X 650 = 361

Mississauga = 550 000 = 4 500 000 X 650 = 79

York Region = 450 000 + 4 500 000 X 650 = 65
(d) The number of respondents who were

(i) very satisfied = 65 X 10 + 100 = 6.5. This means that approximately
seven people were satisfied.

(if) somewhat satisfied = 65 X 65 + 100 = 42.25. This means that approxi-
mately 42 people were somewhat satisfied.

(e) Theresults of the survey are very suspect because so few people have actu-
ally responded to the survey. If even afew of the respondents were to change
their mind and decide that they are dissatisified, the title of the article could
be “York Region: An awful place to do business!”

(f) A sample size of between 800 and 1000 is appropriate to ensure strong
representation in York Region.

(g) If dl of the people surveyed came from one geographical area, their
responses may be representative of what is happening in their area but may
not reflect what is happening in other areas. If the respondents are al from a
particular age group, they may have a different view of what is happening.
If the geographical region is overrepresented in the sample, bias will result.
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KEY IDEAS

ways to display data properly—use the most appropriate type of graph;
use proper scales on the axes

ways to misrepresent data—sample size istoo small; sampleis not
representative of the population; there is insufficient information

making sense of misrepresented data—interpret charts/tables, diagrams,
and graphs carefully

1.5 Exercises

0 1. Knowledge and Understanding The two graphs below show the profits of
the Crazy Car Company.
(@ How are the graphs similar? How are they different?
(b) How much has the profit increased on each graph?
(c) What false impressions are conveyed by the two graphs?

Crazy Car Company Profit Crazy Car Company Profit
43+ 501
42
41 40.//
40+
Profit 397 Profit 307
($1000s) 384 ($1000s)
371 20-
361
351 101
341
F A J A O D 0 F A J A O D
Month Month

2. Theincrease in the size of homes purchased is shown in the graph.

A

1500 3000
square feet square feet
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(@ What is similar about the homes?

(b) How many times bigger is the area of house B than the area of
house A?

(¢) By how much has home size increased?

(d) List any false impressions conveyed by the graph.

List the false impressions Cost of a Chocolate Bar
conveyed by this graph.
How would you change the 1.251 —
graph to correct the false
impressions? 1.00-

Cost

($)

0.50-

1975 1980 1990 2000

Year
Usethe datain the DVD Sales at Telly's TV
graph to construct a

graph that distorts the 1030+
information and gives 10251
afalse impression. 1020+
10151
1010
N‘;g‘lzer 1005
1000
995+
990+
9851
it

Jan Feb Mar Apr ' May “June July
Month

On December 4, 1999, the following headlines appeared in three different
Canadian newspapers. “Boom pushes jobless rate to 18-year low” (The
Glaobe and Mail), “Golden era: Jobless rate at 19-year low” (National
Post), “Jobless rate sinks to near 20-year low” (The Kingston Whig-
Sandard). The writers of the articles had interviewed the same economist
and had access to the same data. Give reasons for the differencesin the
data in the headlines.
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(i)

B/

Read the following statements and decide if each is misleading or not.

Explain your answers.

(@) A toothpaste company boasts four out of five dentists recommend
product X.

(b) A drug company claims that 80% of the residents of Bruce Mines use
their product.

(c) A local high school claims that 75% of its graduates go on to obtain a
university degree.

(d) Fifty-three percent of Canadians want closer ties to the United States.

(e) Canadian students ranked 21st in the latest international math test.
The previous ranking was 20th. This means our students are doing
poorly in math.

Communication Find data that have been misrepresented. There is no
need to limit your search exclusively to graphs. Explain what caused the
misinformation.

A report appearing in the December 7, 2000, issue of Nature outlined the
results of an experiment conducted to examine reasons for the confusion
associated with the 2000 presidential election ballotsin Florida. The
experiment sample consisted of 324 Edmonton college students who used
either aregular ballot or a butterfly ballot to vote in a mock federal elec-
tion. The experiment was repeated in alocal mall and involved 116 shop-
pers. A number of international newspapers picked up on the Nature story
and subsequently used the results of the experiment to suggest how the
outcome of the election might have been altered. Were the media duped?

Examine the graphs below. Then, complete the activities in parts (a)
through (c) for each graph.

(if)
DaimlerChrysler Share Price, $ (U.S), NYSE Ceniral E:ank Mieres) Rale Targets
ES
100 ED /—/
&5
80 - 0
4 45
g 40
60 25
1]
40 35
20 —
20 5 8 % § § 5 & 3§
- = = 0
1998 1999 2000 2001 1"-: T = o 2 2 = o
(1st half)
Source: ROB magazine, October 2001 Source: Phillips, Hager & North

Investment Management Ltd.
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(III) Performance during Recessions:
135 S&P 500 & U.8. Corporate Profits
o
S y,p —S&P 500 Index
'é 115 U.S. Corporate Profits
2 110
3
3 105
‘s 100 "
2 95 .
c
S 90
8 s
= 80.
8 6 4 -2 2 4 6
quarter of start of recession = 0

Source: Phillips, Hager & North Investment Management Ltd.

(iv)

FINANCIAL POST / CHAMBER OF COMMERCE / CIBC POLL

CANADIAN BUSINESS LEADERS ON THE ECONOMY AND THE MILITARY

CANADA'S BUSINESS LEADERS FAVOUR A COMMON
NORTH AMERICAN ECONOMIC PERIMETER . . .

M QUESTION: Regarding a common perimeter with the United States including common
rules for visitors, immigrants, and refugees, how essential is this to protecting access

to the U.S. market for Canadian exporters?

Extremely essential
Somewhat essential

Not really essential [N

Not at all essential

... AND WANT CANADA TO STRENGTHEN ITS MILITARY . ..

M QUESTION: Regarding strengthening Canada’s military and our ability to contribute to
the Western military alliance, how essential is this for protecting Canada's economic
and business interests in Canada-U.S. relations?
Extremely essential
Not really essential L]
Not at all essential

... AND BELIEVE EMPLOYERS SHOULD GIVE RESERVISTS
TIME OFF FOR MILITARY TRAINING.

M QUESTION: About 3400 employers have decided to give employees who belong to the
Reserve two weeks off for military training, sometimes with pay and sometimes without.

Should Canadian business make this kind of commitment to Canada's security preparedness?

Definitely
Probably

Possibly
Probably not

Definitely not

NOTE: Totals may not add up to 100 because of rounding.

CANADA'S BUSINESS LEADERS ARE UNCERTAIN ABOUT
THE COUNTRY'S ECONOMIC PROSPECTS . . .

M QUESTION: Looking forward six months, do you predict that economic conditions
in Canada will be much better than right now, somewhat better, about the same,
somewhat worse, or much worse?
Much better
Somewhat better

About the same

Somewhat worse

Much worse

... BELIEVE MILITARY SPENDING WILL ESCALATE . . .
M QUESTION: Given the new military and security situation, do you predict federal
and provincial governments will be spending a lot more than people predicted before
Sept. 11, somewhat more, about the same, somewhat less, or a lot less?
Alot more
Somewhat more
About the same

Somewhat less

N‘

Alot less

... AND TEND TO BELIEVE THIS SPENDING
WILL BE POSITIVE FOR THE ECONOMY.
M QUESTION: Will upcoming spending levels by federal and provincial governments

be very positive for the economy, positive, neutral, negative,
or very negative?

Very positive
Somewhat negative (LI

Very negative

Adapted from The National Post, Oct. 29, 2001, A2.

Source: COMPAS Inc.

(@)

Application Have the data been misrepresented to bias the reader?

Give reasons for your answer.

(b)

Application If you answered yes to part (a), then modify the graph to

display the data accurately.

(©

Communication Explain why your graph is more appropriate.
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10. Find two examples of an appropriate representation of data.
(@) Thinking, Inquiry, Problem Solving For each example, state a conclu-
sion from the data.
(b) Application Modify the representation of datain away such that it
will give abiased impression.
(c) Communication How could the new representation still be used to
support theinitial conclusion?

11. Find arecent biased article. Identify the bias and outline specific changes
that would make the article bias-free.

12. Consider the information that follows.

Newspapers: Onany given day, 65% of Canadians read a daily
newspaper, and 72% read a newspaper on weekends. Canadians spend an
average of 45 min a day reading the daily newspaper and almost 90 min on
weekend editions.

Books and Magazines: Almost 40% of adult Canadians spend
about 40 min a day reading books and 10 min a day reading magazines.

Radio: The average adult listener tunesin for about 21 h aweek. The
youth population segment (12 to 17 years old) listens for only half that
amount of time.

Television: On average, adult Canadians watch more than 22 h of tele-
vision aweek, or slightly more than 3 h a day. Canadian children between
the ages of 2 and 11 watch approximately 18 h aweek, or 2.57 h daily.
Adolescents between the ages of 12 and 17 watch an average of 17.3 h
aweek, or 2.47 h daily.

For each type of media, the information gives comparative data within

that category.

(@) Create graphs to represent the data properly for each media type.

(b) Write a statement in the form of a conclusion for each media type.

(c) Useatechnique for misrepresenting the data to support each conclu-
sion in part (b).
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Mobile Phones per 1000 Population

1994

71 420

ADDITIONAL ACHIEVEMENT CHART QUESTIONS

13.

14.

Knowledge and Understanding Find an example of an appropriate repre-
sentation of data and explain what was done correctly. Find another
example that shows a misrepresentation of data and identify the errorsinit.

Application The graph below shows the population of Hong Kong from
1993 to 1999. Explain why this graph would cause incorrect interpretations
of the data.

Population of Hong Kong
7.0]
6.5]

Population

(millions) 603

5.5]

5.01 ! ! ! —
93 94 95 96 979899

Year

. Thinking, Inquiry, Problem Solving Why would a media source willingly

distort information and misrepresent data in articles and reports? Research
to find out when, where, and why this happens.

. Communication Suppose that in arecent magazine article, the graphic in

the margin was used to show how the use of cell phones changed between
1994 and 1998. Explain why this picture is misleading.

Chapter Problem

Trends in Canada’s Population

It was recently reported that the life expectancy of Canadiansis on the
rise.

CP15. Doesthisinformation agree or disagree with the trends you have
observed? Explain.

CP16. Research the life expectancy of Canadians and find data that sup-
ports the claim above. Describe any changes you see. Comment
on the impact that these data have had on the Age Structure of
the Population data you have been analyzing.

CP17. Provide some contributing factors that account for the changesin
the life expectancy of Canadians.
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