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Unit 3

Statistics of Two Variables

Day 8
Critical Analysis

Critical Analysis

You may think that graphs and statistics that 

appear in print (newspapers, magazines, journal 

articles) are true and unbiased.

The opposite is often true.  Media outlets, 

companies and special interest groups 

sometimes skew the results of studies to 

influence the public’s opinion, or they face tight 
deadlines and lack the time and mathematical 

knowledge to thoroughly critique statistical 

material.

To judge the conclusions of a study properly, 

you need information about its sampling and 

analytical methods.
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Factors to Consider when Assessing a Study

Sample size  - a small sample size may not be 
representative of the population.

Presentation of data – graphs can misrepresent 
the data by:

• Changing the scale on a graph

• Displaying the graph in a misleading way

Bias - was the study conducted by an independent 
researcher or a special interest group?

Extraneous or Hidden Variables - the researchers 
should state any extraneous variables and how 
they controlled their effect.

Technique - sample type or analysis method may be 
inappropriate for the study.

Example 1

• A manager wants to know if 
an aptitude test accurately 
predicts employee 
productivity

• The manager has all 30 
employees take the test and 
compares their score to 
productivity

• The manager collects a 
systematic sample of every 7th

employee (listed in alpha 
order) and analyses the 
sample.
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Is the manager’s analysis valid?

While the calculations may 
support his conclusion the 
sample size is very small.

An analysis of using all 30 
data points gives a correlation 
coefficient of 𝑟 = 0.15, which 
indicates a weak positive 
correlation.

An analysis of the systematic 
sample gives a correlation 
coefficient of 𝑟 = 098.

The manager concludes that 
the company should only 
hire applicants that do well 
on the test. What type of correlation 

is given by this graph?

Example 2

Advertising from SuperFast Computer Training 
Inc. profiles of some of its graduates.

a) Analyse the data.
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The scatterplot for income versus months of 
training appears to shows a strong positive 
correlation.

The correlation coefficient of 𝑟 = 0.90 also 
appears to shows a strong positive correlation.

b) Use the models to predict the income of a 
students who graduates after 20 months of 
training.  Does this prediction seem 
reasonable?

Let 𝑥 = 20𝑦 = 5.4423 20 + 31.865≐ 144.7
The linear model predicts that graduate with 20 
months of training will earn approximately   
$141 000 a year.

The amount seems a bit high for a person with 
a two-year diploma and little or no job 
experience.
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c) Discuss any possible extraneous variables 
and any problems with the sample and the 
data.

extraneous variables:

Sample and data:

• Related work experience
• Aptitude with computers
• Connections to the industry
• Strong work ethic
• …

• Sample is very small
• More than likely the company carefully 

selected the sample
• How long did it take the graduates to earn 

the listed income?
• Did they earn the income in a computer 

related field?

This poll was published in the London 
Community News on August 25th, 2011

Suggested Exercises

Read through example 3 on pages 206-208: 

Detecting a Hidden Variable

Pages 209-211 # 1-4, 5, 8

 

 
 

 

 


