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Lies damned lies and statistics

Key Takeaways

Misleading  statistics  can  distort  reality  and  influence  decision-making
negatively.
Understanding the difference between mean, median, and mode is crucial for
interpreting averages correctly.
Always question the context and source of data to avoid falling for statistical
manipulation.
Visual  representations  like  graphs  can  be  manipulated  to  exaggerate  or
downplay data trends.
Correlation does not imply causation; two related statistics do not necessarily
mean one causes the other.

The Power and Pitfalls of Statistics
Statistics hold immense power in our data-driven world. They can illuminate truths,
reveal patterns, and help make informed decisions. However,  with great power
comes great responsibility.

Statistics can be just as easily misused to deceive and manipulate. This dual nature
of statistics has been aptly captured in the famous phrase, “lies, damned lies, and
statistics.” Understanding how statistics can mislead us is essential to developing a
healthy skepticism and critical thinking skills.
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The Art of Storytelling with Numbers

Numbers tell stories, and like any good story, they can be crafted to fit a narrative.
This storytelling power is why statistics are both valuable and dangerous. When
used ethically, statistics can help us understand complex realities. But when used
misleadingly, they can create false impressions.

Numbers can be cherry-picked to support a specific argument.
Visuals like graphs can be manipulated to exaggerate trends.
Complex statistical jargon can confuse and mislead those unfamiliar with it.

For  instance,  consider  a  company  that  reports  a  50%  increase  in  sales.  At  first
glance, this seems impressive. But without context, we don’t know if sales rose
from $10 to $15 or from $1 million to $1.5 million. The same percentage can paint
very different pictures depending on the base value.

Understanding Common Statistical Misconceptions

Many people struggle with statistical concepts, which makes them susceptible to
being misled. One common misconception is misunderstanding averages.

Averages are measures of central tendency and include the mean, median, and
mode. Each tells a different story.

The mean is the arithmetic average and can be skewed by extreme values.

The median is the middle value, which is often more representative in skewed
distributions.

The  mode  is  the  most  frequently  occurring  value  and  can  be  useful  in  specific
contexts.

Knowing which average is being used and why is crucial to understanding the data
accurately.

Why Context Matters in Statistical Analysis

Context is king when it comes to statistics. Without it, numbers can be meaningless
or misleading. Always ask yourself these questions when presented with statistics:
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What is the source of the data?
What methodology was used to collect it?
What is the sample size, and how was it selected?
Are there any biases or assumptions built into the data?

Consider a study claiming that a new drug reduces the risk of heart attacks by 30%.
Sounds impressive, right? But if the absolute risk reduction is from 10% to 7%, the
real-world impact might be less significant than it seems.

Always look beyond the headline numbers to understand the full story.

Real-World Examples of Misleading Statistics
Let’s delve into some real-world examples to see how statistics can mislead us.

How Graphs and Charts can Deceive

Graphs and charts are powerful tools for visualizing data. However, they can also be
manipulated to mislead.

A common tactic is adjusting the axis to exaggerate trends. For example, a graph
showing  company  profits  over  time  might  use  a  y-axis  that  starts  at  $900,000
instead  of  $0,  making  a  slight  increase  appear  dramatic.

Here’s a classic example: Imagine a bar chart showing the annual growth of two
companies. If one company’s bars are twice as wide, it can give the illusion of
greater growth, even if the height difference is minimal.

Always check the scales and dimensions of graphs before drawing conclusions,
especially  when  analyzing  marketing  strategies  that  rely  heavily  on  data
presentation.

“Statistics are like bikinis. What they reveal is suggestive, but what they
conceal is vital.” – Aaron Levenstein

Misrepresentation of Averages

Averages can be incredibly misleading if not properly understood. Let’s say a real
estate agent claims that the average home price in a neighborhood is $500,000.
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This could be the mean, skewed by a few multi-million dollar homes, while most
homes are priced much lower. Alternatively, the median price might be $300,000,
giving a more accurate picture of the typical home.

How to Spot Misleading Statistics
Spotting misleading statistics requires a keen eye and a critical mindset. It’s about
questioning the numbers and understanding the context behind them.

One of the first things to look for is whether the data source is credible. Reputable
sources are more likely to provide accurate and unbiased statistics.

Another  red  flag  is  the  presentation  of  the  data.  Are  the  visuals  clear  and
straightforward,  or  do  they  seem to  exaggerate  trends?  Check  for  things  like
manipulated axes in graphs or selective data points that skew the overall picture.

These tactics can easily mislead if you’re not paying close attention.

Example: A company claims its product is “50% more effective.” Upon
closer inspection, you find that the comparison was made against a
placebo, not a competing product. This context changes the interpretation
entirely.

Most importantly, consider the intent behind the statistics. Are they presented to
inform, or to persuade? This can often be discerned by looking at who benefits from
the data’s interpretation.

Questions to Ask About Data Quality

Data quality is fundamental to accurate statistical interpretation. Here are some key
questions to ask:

Is the data up-to-date and relevant?
How was the data collected, and is the methodology sound?
Are there any apparent biases in the data collection process?
Is the sample size adequate for the conclusions being drawn?

By asking these questions, you can better assess the reliability of the statistics and
avoid being misled by poor-quality data.
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Examining the Source: Trustworthiness and Intent

The  source  of  statistics  can  greatly  affect  their  trustworthiness.  Always  consider
who is providing the data and their possible motivations. Government and academic
institutions typically have more rigorous standards compared to private companies
that might have vested interests.

Besides that, look for transparency in the reporting. Reliable sources will disclose
their methodology and any potential limitations of their data. If this information is
missing, it might be a sign that the statistics are not as reliable as they appear.

Analyzing Methodology: Sample Size and Selection

Understanding the methodology behind statistics is crucial for proper interpretation.
A common pitfall is a small or biased sample size. Always check if the sample is
representative of  the population being studied.  For example,  if  a survey about
public opinion on a new policy only includes responses from a specific demographic,
it may not accurately represent the broader population.

Furthermore, the method of selection is equally important. Random sampling tends
to provide more accurate results than non-random sampling.

Using Statistics Effectively and Ethically
Using  statistics  effectively  and  ethically  involves  a  commitment  to  truth  and
transparency.  It’s  about  presenting  data  in  a  way  that  is  both  honest  and
informative.

This  requires  a  balance  between  simplification  and  accuracy,  ensuring  that  the
audience can understand the data without  being misled.  When communicating
statistics, clarity is key. Use plain language and straightforward visuals to convey
your message. Avoid jargon and overly complex graphs that might confuse your
audience.

Effective Presentation of Data

The  way  you  present  data  can  significantly  impact  its  interpretation.  Use  clear,
labeled  charts  and  graphs  that  accurately  reflect  the  data.  Avoid  distorting  the
scales  or  using  misleading  visuals  that  exaggerate  trends.
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Additionally, provide context for your data. Explain what the numbers mean and
why they are important. This helps your audience understand the significance of the
statistics and how they relate to the bigger picture.

The Role of Transparency in Statistical Reporting

Transparency  is  essential  in  statistical  reporting.  Disclose  your  methodology,
including how the data was collected and any limitations. This openness builds trust
with your audience and allows them to critically evaluate the statistics.

Moreover, be upfront about any potential conflicts of interest. If the data supports a
particular agenda, acknowledge this and provide a balanced view. This honesty
enhances your credibility and the reliability of your statistics.

Bringing Context and Narrative to Numbers

Numbers alone rarely tell the whole story. Bringing context and narrative to your
statistics helps your audience understand their significance. This means connecting
the data to real-world scenarios and explaining its implications.

For example,  if  you’re presenting statistics on climate change,  provide context
about the potential  impacts on different regions and communities.  This makes the
data more relatable and emphasizes its importance.

In  summary,  effective  and  ethical  use  of  statistics  involves  clarity,  transparency,
and context. By adhering to these principles, you can communicate statistics in a
way that is both informative and trustworthy.

Critical Thinking Skills in Evaluating Statistics

Critical  thinking  is  your  best  defence  against  misleading  statistics.  It  involves
questioning  assumptions,  evaluating  evidence,  and  considering  alternative
explanations.

When you encounter a statistical claim, don’t accept it at face value. Instead, ask
yourself what the data is really saying and what might be missing. Always be on the
lookout for logical fallacies or cognitive biases that might affect your interpretation.

For example, confirmation bias might lead you to accept statistics that support your
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existing beliefs while dismissing those that don’t. Being aware of these tendencies
can help you make more objective evaluations.

Seeking Diverse Sources of Information

Relying on a single source for information can limit your understanding and expose
you  to  biased  or  incomplete  data.  Instead,  seek  out  multiple  sources  that  offer
different perspectives. Diversity of information can help you identify inconsistencies
and better understand the full picture.

For  example,  if  you’re  researching  the  effectiveness  of  a  new  medical  treatment,
look for studies from different researchers and institutions.  Compare their  findings
and methodologies to get a more comprehensive view. This approach can help you
avoid being misled by a single, potentially biased study.

FAQ
Understanding statistics can be challenging, but addressing common questions can
clarify misconceptions and enhance comprehension. 

Why are some statistics misleading?

Statistics  can  be  misleading  due  to  poor  data  quality,  biased  sampling,  or
intentional manipulation. Misleading statistics often arise from cherry-picking data,
using inappropriate averages, or presenting information out of context.

Being aware of these tactics can help you identify when statistics are not telling the
full story.

How do averages misrepresent data?

“Average” is a commonly used term that is not as simple as we may be led to
believe. In statistical terms, averages are measures of central tendency and there
are three common measures – the mean, median and mode.

However,  within  the  mean  there  are  three  variations  –  simple,  trimmed  and
weighted.

Averages, particularly the mean, can be skewed by outliers or extreme values.
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For example, if a small number of high-income earners are included in a dataset,
the mean income might appear higher than what most people actually earn.

The median or mode might provide a more accurate representation in such cases.

Additionally, using averages without considering the distribution of data can lead to
misinterpretations.

Always  examine  the  spread  of  data  and  consider  other  measures  of  central
tendency to get a clearer picture.

Simple Average

A simple mean is the sum of all  the values in the population or sample being
measured divided by the number of items in the population or sample. It is sensitive
to extreme values, e.g.

I have 100 people in a group:

10 have $10,000

25 have $1,000

15 have $100

40 have $10

10 have $1

The total amount of money they have together is $126,910 and the simple average
per person is $1,269.10

Trimmed Average

A trimmed mean is calculated by excluding extreme values from the average. The
drawback here is  that the decision on what should be included or excluded is
necessarily arbitrary and may create a misleading impression.

If we exclude the top 10 values of $10,000 each and bottom values of $1 each:

The total  amount of  money the remaining 80 people have is $26,900 and the
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trimmed average is $336.25

Weighted Average

A weighted mean is computed by attributing a weight to each value.

If the example above were weighted according to the proportion of people at each
value (i.e. 10% have $10,000; 25% have $1,000; 10% have $100; 40% have $10,
and 10% have $1):

The weighted sum is $16,636, the weighted number is  26.5 and the weighted
average is $627.77

Median

The median value is the middle value in a population or sample. If the population or
sample contains an even number of items, the median is the simple average of the
two middle values.

In the example give above the median is the simple average of the 50th value
which is $100 and the 51st value which is $10 = $100 + $10 = $110 / 2 = $55.

Mode

The mode is the value that occurs with the greatest frequency – in the example
given, the mode is $10 because there are 40 people with $10.

So now we have five distinct values for the average, depending on how we
choose to calculate it:

Simple average (mean) $1,269.10

Trimmed average (mean) $   336.25

Weighted average (mean) $  627.77

Median $    55.00

Mode $    10.00

If  you  intend  to  use  and/or  rely  on  averages  in  planning  your  business,  it  is
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important to know what those averages actually mean.

If I create my marketing plan assuming that the average person has $1,269.10 and
am not aware that 50% of this group have $10 or less I am inviting disaster.

What are common signs of data manipulation?

Common signs of data manipulation include selective reporting, altered scales on
graphs, and lack of transparency in methodology. Be cautious of statistics that
seem too good to be true or are presented without supporting evidence. Always
verify the credibility of the source and the robustness of the data collection process.

How can I verify the accuracy of a statistical claim?

To verify a statistical claim, start by checking the source’s credibility. Look for peer-
reviewed studies  or  reputable  institutions  that  support  the claim.  Examine the
methodology to ensure it  is  sound and consider the sample size and selection
process. Cross-reference with other sources to confirm consistency and accuracy.

What is the difference between correlation and causation?

Correlation and causation are often confused, but they are not the same.

Correlation means that two variables are related, but it does not imply that one
causes the other.

Causation indicates a direct cause-and-effect relationship.

For example, ice cream sales and drowning incidents may be correlated because
both increase in the summer, but one does not cause the other.

Correlation  does  not  imply  causation;  always  investigate  further  before
drawing conclusions.
Look  for  evidence  of  a  causal  mechanism  and  consider  other  potential
explanations.
Conduct  experiments or  seek out  studies that  establish causation through
rigorous testing.

Understanding these differences is crucial for interpreting statistics accurately and
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avoiding incorrect conclusions.

In  conclusion,  developing  critical  thinking  skills,  seeking  diverse  sources,  and
promoting numerical literacy are essential for navigating the world of statistics.

By approaching data with a skeptical eye and a willingness to dig deeper, you can
protect yourself from misleading statistics and make more informed decisions.

Always remember that statistics are tools, not truths. Use them wisely, question
them often, and never stop learning. With these skills, you’ll be better equipped to
discern fact from fiction in a world awash with data-driven strategies.
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