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KEY CONCEPTS

Statistics can be categorized as descriptive or inferential statistics

Descriptive statistics are used to summarize or describe the characteristics of
known data (ie. summarizing the characteristics of the members of a study)

Inferential statistics involves using data from a sample to draw conclusions
about a larger population

Critical analysis is the process of analysing a claim made by[the author of a
study. When critically analysing statistics, consider the following:

- Was an appropriate sample used?

- Who conducted the study?

- What are the sources and are they reliable?

- When was the study done?

- Do the methods show any bias?

- Are the mathematical terms used properly?

- Do the data suggest any correlation between the/variables?
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Descriptive statistics are used to summarize or describe the characteristics
of known data (ie. summarizing the characteristics of the members of a
study)

Inferential statistics involves using data from a sample to draw conclusions
about a larger population

EXAMPLE 1 Types of statistics

|dentify each example as descriptive or inferential statistics

(a) Arandom sample of 1200 (b) Based on a ramdom sample of

students were surveyed in a high 1200 in a high sehool; 18% of high

school about musical preferences. school students‘prefer.rapamusic.

Of those surveyed, 18% preferred INFERENTIAL

rap music - Sample wasiused todraw
DESCRIPTIVE conclusions abaut an entire
- Only describes the population (ie. musical
musical preferences of the preferences or allhigh

people in the sample school students)
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EXAMPLE 2

Analyse Statistical Claims in the Media

Write appropriate questions that could used to critically analyse each

statement.

(a) A widely used statistic in the
media is that the average child
watches 100 000 acts of violence
on television by the end of
elementary school
- Who (what age) is
considered to be a child?
- What is the definition of
‘acts of violence”?
- When (what time) are the
children watching ?
television?
- Where are the children
waltching television?

A NEW STUPY
aAYS TELEVISION
CAN LEAD TO

AGGRESSIVE
BEHAVIOR BY
CHILDREN AND

(" Buzz OFF

FOUR EPES !

MM WATCHIN'
TH' DUKES!
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EXAMPLE 2 Analyse Statistical Claims in the Media

Write appropriate questions that could used to critically analyse each
statement.

(b) A news report mentioned that rock jumping was
the fastest growing sport in Canada last year
- How many people participated in previous
years?
- What other sports are being compared?
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EXAMPLE 3 Analyse a Statistical Graph

This graph was included in a newspaper report on recycling programs.

I 39% Increase in Recycling |

Describe the error by the headline writer. B G
. 'E
Need to calculate percent change in order |5 |
to validate claim BE !
% Change = Newvalue— Old value <100 | % 558 !
Old value £ £ |
| 2 !
62 —-23
% Change = x100 J55
3 e —— vl —
% Change = 39 x100 / NN~

% Change =1.6957 x100 )
There is actually a 170% /ncrease in

70 Change =169.6% households that participated ifteedyclingtil. ||
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EXAMPLE 4 Evaluating Correlation Unemployment Rate by Age, 2007

—
For a class project, Marie accessed the 2007 ° )
unemployment rates by age group from Statistics -

12 y=—0136x+ 119

Canada. She performed linear regression on the
data and concluded that there is a strong, linear
correlation between age and the unemployment
rate. Marie stated that the older a person is, the
less chance of being unemployed. R

Unemployment Rate (%) '

[S%]

Perform critical analysis on Marie’s conclusion. 0 q

10 20 304050 60 70 *i

| _AgeGroup | Median Age | Unamployment Rate (%) 00 0 A 1
3 _ 15-19 [ 17 14.8 —Unemployment Rate = —0.136; Median Age + 11.9; 72 = 0.52
[ - 22 8.7 -
[ S 27 6.3
L 30 34...... e o
l 35 39 g 37 . Bz
' 4'[5' &y e
S W e |

Source: Statistics Canada, Table 282-0002
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EXAMPLE 4 Evaluating Correlation

Was an appropriate sample used?

Who conducted the study?

What are the sources and are they reliable?
When was the study done?

Do the methods show any bias?

Are the mathematical terms used properly?

Do the data suggest any correlation between

the variables?
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Unemployment Rate by Age, 2007

Unehployhént Raie (%) |

y=—0.136x+ 11.9

10 20 30 40 50 60 70

|
>

Median Age (years)

—Unanpioymeni the = —0 1%6 \erdnn Ace * 11 9 12 0.52

h Age Group Median Age
! 15-19 17

E 20-24 | 22

| 2509 T
fmrso 4 | a3

| 5559 i 57

| oe | &

f o &l 67

Source: Statistics Canada, Table 282-0002
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EXAMPLE 4 Evaluating Correlation
Was an appropriate sample used?
Sample size not defined
* Since data was gathered from
Statistics Canada, assume that a
large sample was used

Who conducted the study?
Marie conducted the study using
secondary resources

What are the sources and are they reliable?
Statistics Canada (reliable)

When was the study done?
Study was done in 2008 using 2007
data
- data is current (which makes it
fairly valid!)

! YA

Unemployment Rate (%)

Unemployment Rate by Age, 2007

y=—0.136x+ 11.9
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wrsssnnsnrms

3

>
10 20 30 40 50 60 70 *
Median Age (years)

—Unemployment Rate = —0.136; Median Age + 11.9; 2 =052

N
Age Group Median Age | Unemployment Rate (%)
CET R 14,8
gL 22 8.7
25-29 g 6.3
30-34 e FEE N
gpley vl 52 il
40-44 0 5.0
4549 47 R
5054 52 44 y
5559 57 5.0
60-64 | b Ny
669 | 67 3.9

Source: Statistics Canada, Table 282-0002
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EXAMPLE 4 Evaluating Correlation

Do the methods show any bias?
Influential point had an effect on the
linear regression analysis
- Needs to be taken into
consideration before performing
regression!

Are the mathematical terms used properly?
Yes
- Effectively used “linear
regression” to determine strength of
the relationship

Do the data suggest any correlation between
the variables?
Generally, as age increases,
unemployment rate decreases
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Unemployment Rate by Age, 2007

Unemployment Rate (%)

. O

y=—0.136x+ 11.9

3

& |
10 20 30 40 50 60 70 -

Median Age (years)

—Unemployment Rate = —0.136; Median Age + 11.9; 1% = 0.52

N
Age Group Median Age | Unemployment Rate (%)
15-19 . - -__].f." . (I s
g 2 8.7
T gEiay e PN 6.3
30~ 34 32 ______ L. fjm,.[l”
Ty | S B
40“;4 42 5.0
1549 v .
IR -50 54“- ; 52 4.4__'"__
5559 57 SN
o O A NGl Rl 00
_se | @ 29

Source: Statistics Canada, Table 282-0002
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