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Data Concepts anc

Graphical Summaries

Lesson objectives

- | can show how data are used and misused in statistical
studies

- | can identify different types of data

- | understand that there is variability in data

- | can see that you can analyse single sources of data or
related sources

MHR Page 203 #s 1 -6

Definitions

Numerical (Quantitative) Data
e Data in the form of any number

Categorical (Qualitative) Data
« Data that can be sorted into distinct groups or categories

Ordinal Data
o Qualitative data that can be ranked
« Examples: poor, fair, good, very good

Nominal Data
« Qualitative data that cannot be ranked
« Examples: blue eyes, green eyes, brown eyes

Investigate on Page 196
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1. Fate of the Passengers on the Titanic | chose a p|e chart to
illustrate how many
passengers died compared
to those who survived.
s NE@rly two-thirds of the
passengers died!

u Sunivors

2 . The Fate of Women and Children

First Class Second Class Third Class

Women and children first
policy pays dividends with
huge survival.

Quantity
o
=

W'Women and Children Survivors B Women and Children Deceased

3. There is often more than one way to spin data. We are
going to look at ways to analyse data and cut through the
headlines to find out what it is really telling us.

Example 1 b) The national weather
Joranilty n e Pfodiator Facpait website is more accurate than
ometimes people can use .
accurate infgrmlznionto tell i i the |Oca| news based on thIS
different stories. Probability data When they prediCt the
“atoraweatier | POP from 40% - 90% they are

of precipitation (PoP) is a
Website

common measurement used
in weather forecasts. The

Actual Frequency of Rain (%)

graph shows the accuracy of I Local News invariably correct. The local
a national weather website L] -=- Perfect Accuracy i
and local news channels 0 news generally over-predicts
compared to perfect accuracy. 20 | 40 | 60 ,2_30 100 o . .
Fopetast fropabilpy i) the likliehood of rain, in some

a) What does the yellow dot S e O !

. . ource: Data from The Signal and the Noise: Why So

indicate? Many Predictions Fail Bt Some Don't Y cases by as mu Ch as 30%
b) Which outlet is more .

accurate, the national weather website or the local news? pol nts. Local news were more
c¢) If both outlets base their forecasts on information collected by

Environment Canada, what reasons can you suggest for their accu rate Wh en the PO P was

differences?

20% or less.
a) The yellow dot represents when the °

local news station predicts a 50% chance c¢) Despite using the same
of PoP, it only rained 30% of the time. data, the calculations used
Your Turn may be different which would
Researchers often have conflicting opinions even though they use the resu|t in different predictions_

same data. Research one of the following topics to find conflicting
opinions:
e climate change e vaccinations e fluoridated water

Climate change: 97% of scientists agree that these trends are caused by
human actions. Others argue that they are due to natural causes rather
than humans.
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There are two main types of data: numerical (quantitative) and categorical
(qualitative). Numerical data are either continuous or discrete.

Continuous data can have any value in a range (including decimal numbers).
For example, the weight of a person or the amount of time an experiment
takes could have any value in a range. We often use a histogram to display
continuous data. When the bars in a histogram are touching, it means that

the data can be any value in a range.

Discrete data are data that only have specific values (usually whole
numbers). We often represent discrete data with a bar graph. The bars do
not touch, indicating that there are no possible values in between.

Discrete Numerical Data
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Since the weight of a person can be any
value, weight is continuous data.

When someone fills out a survey and uses a

rating scale, the scale is measured in whole
numbers, so it is discrete data.

There are two main types of categorical data: ordinal data and nominal

data.

Categorical Ordinal Data

Categorical Nominal Data
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Since the person is answering using a
rating scale, these are ordinal data.

The data are categorized by the type of place.
There is no logical order, so these nominal data
are placed from the highest bar to the lowest.

April 21, 2022
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Example 2 '
Comparing Types of Data
For each graph, identify the type of data, give reason(s) for your choice,
and write one statement about what the data show.
a) A survey asks people to rate b) A survey asks 1000 people how
how concerned they are with 1 many hours a week they watch H
Internet privacy on a scale Catego r Cal ’ TV. N umeri Cal ’
where 1is notconcemedand5  ordinal data Amount of TV Watched continuous
is very concerned. 200
Internet Privacy Concern because they % 300 data because
c
- @
ok are non L0 the numbers
2100 numerical and ¥ 1 can have any
-
O 2 s 4l s ranked 0/ |20 40[60 80 100 value
Rating Number of Hours
Most people are concerned with Over a third of the respondents
internet privacy watch 0-10 hours of TV a week
c) A town planner records how . d) The songs in a digital music .
many floors each apartment N u mel'lca| y library are sorted by genre. Catego rica I )
building has. . : :
¢ discrete data 300 Music Genres nominal data
Number of Floors N
B because each |52 because they
2 g
g8 value can only |z 1% are non-
@
bl 4 . . "
= be a distinct "ﬁe R numerical and
0 & g
2 46 8110 F
Number of Floors WhOIe number Genres nOt nOt ran ked
Most apartment buildings in the The owner of the library likes
town have 10 floors alternative music the most
Example 3 ] Spending Life
per Expectancy
Data With More Than One Variable Country Capita ($)  (years)
Researchers often measure more than one variable of a particular item. Australia 3734 81.6
Then, they can analyse the data to see if the measurements are connected Austria 4345 80.4
to each other. The table shows the life expectancy in years and the health Belgium 3874 80.1
di ita in dollars fi i tries.
Soure: Table 2 Toralexpenticure om helth per capts, OFCINLIbray, October 1, 2013 s Tble 11 L Clanada 43097 8l
expectancy at birth, total population, OECDiLibrary, December 6, 2013 Chile 1283 78.8
a) Which country spends the most per person on health care? the least? Czech Republic 2039 77.4
‘Where is Canada on the list? Denmark 4390 79
b) The dot plots show the spending per capita and the life expectancy of Estonia 1371 75
each country. In each plot, each dot represents one country. .
Finland 3259 80.1
> % % a5 France 3962 815
0 10'0:.'21.310';0{1:1'2:1;:;;. ;:m'; 6000 7000 so'oo 9000 Germany 187 g0.3
Spending_per_Capita Greece 2977 80.3
Hungary 1567 74.4
o0 o0 o o oo0 00 :".:0:3 az.. o Iceland 3597 81-8
74 76 78 80 82 84 Ireland 4037 80.2
Life_Expectancy Israel 1991 81.5
For each graph, identify the lowest and highest ranked country, as well Italy 3030 82
as Canada and the United States. What story does the data seem to tell? Japan 3025 83
c) Create a scatter plot of life expectancy versus health care spending. Korea 1895 80.4
Which countries lie outside the general trend? How do you know? Luxembourg 4755 80.7
d) In what area of the graph would a country want to be located? Why? Mexico gm 74
e) In Canada, everyone has access to health care services. This is not the Netherlands 4870 80.8
case in the United States. How can these data be used to argue against New Zealand 2984 80.8
more health care spending? How can they be used to argue in favour of Norway 5300 81-
more health care spending?
Poland 1356 75.8
a) The USA spends the most per person on Portugal 2692 | 796
. Slovak Republic 2063 75.3
healthcare and [Viexico spends the least. Slovenia 2470 | 79.3
Canada is in the top 25% on spending. Sean _ L a
Switzerland 5157 82.3
United Kingdom 3456 80.4
United States 8006) | 785
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b) Spending per Capita: Highest, USA, lowest, Mexico. Life Expectancy:
Highest, Japan, lowest Mexico. Canada sits in the top 33% for life
expectancy and the top 25% on spending on healthcare per capita.
There appears to be a trend that the more spent on healthcare, the
higher the life expectancy.

C) Healthcare The country that is most
. outside of the trend is the
- S TR USA. Other countries are
g8 ° ., “ et e ™ , , , and
i 1 : . These four seem
e t to have a higher life
. . e expectancy compared to
. — their spending on
oo mwo o wm s smo s o haglthcare.

spending per Capita (3$)
d) The preferred area of the graph would be the top left, where life
expectancy is high, but spending on healthcare per capita is low.

e) Against: The USA already spends nearly double compared to
Canada and has lower life expectancy. Why bother spending more?
For: The trend seems to indicate a link, but maybe there are other
factors at play? It could be to do with how the money is being spent, or
diet, or exercise, or lifestyle choices for example.

Your Turn

The graphs show the number of tweets at various times of day that contain
the hashtags #vacation, #math, and #Junos.

Thirty-Six Hours of #vacation and #math Tweets Thirty-Six Hours of #Junos Tweets .
5 200 116000 C) leely
® — #vacation ®
gm fmath | (£12000 broadcast at
S i
3 1o p/ z §o40 8:00pm. The
50 4-000
S 2 hashtag was
9 0
ST RGN used less often
._@@@@@@@ @@._@Q@_@@
ST % + after that
Time of Day Time of Day ’

a) What do these graphs tell you about the frequency of tweets with each

type of hashtag?
b) What do the data seem to indicate about #math and #vacation as b) Th e VO | u me Of tweets Wo u | d

Twitter topics? :

pest S suggest that #vacation and

¢) The Juno Awards is the Canadian music industry’s yearly award show.

When do you think the show was broadcast? #math are not popu lar hashtags .
d) Could these graphs be compared to each other as they are? Explain why

or why not.

a) For #vacation, tweets go both up and down, peaking at 6:00pm,
4:00am, and 11:00am during the first 24 hours. For #math, tweets go
both up and down, peaking at 3:00pm, 1:00am, and 8:00am during the
first 24 hours. For #Junos, there are minimal tweets until 3:00pm when
there is then a huge surge and decline over the next 9 hours with the
peak occurring at 8:00pm.

d) The graphs should not be compared to each other. There are
significantly more tweets on the third graph. We don't even know if
these data are from the same day.
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Key Concepts

e Depending on who is analysing the data and their intention, the information taken from the
data can be very different.

e Variability in data exists due to errors in measurement or varying conditions in experiments.
e Different people can interpret data in different ways.

e There are two main types of data: numerical and categorical. Numerical data may be classified
as continuous or discrete. Categorical data may be classified as ordinal or nominal.

e When researchers collect data on more than one variable, they can compare the data to see
if there is a relationship.

R1. Studies show that political experts’ predictions are correct or mostly correct
46% of the time and incorrect or mostly incorrect 47% of the time. The
remaining 7% are a mix of correct and incorrect predictions. What does this
suggest about how reliable experts might be when making predictions?

This suggests that predictions made by political experts are
not very reliable. They are correct only about half the time.

R2. In the last 20 years, the amount of data being moved and stored online
has become staggeringly large. In 2012 alone, almost 3 zetabytes of
information moved online. Discuss the positives and negatives of
collecting this large amount of data each year.

Size of Data Sets in Petabytes | B Business emails sent each year (2986)
. B Content uploaded to Facebook each year (182)
O

[0 Google's search index (97)
B Kaiser Permanente’s digital health records (31)

M Large Hadron Collider annual data output (15)
[ Videos uploaded to YouTube each year (15)

@
Y @
O [ National Climatic Data Center database (6)
[ Library of Congress digital database (5)

Positive: Availability, ease of back-up, lower risk of loss,
less susceptible to viruses

Negative: Access speed (although this is improving), need
an internet connection, environmental impact of the data
farms (emmissions and electricity usage), could get hacked
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