
Statistical Surprises and Absurdities 

"There are three kinds of lies: lies, damned 
lies, and statistics.“ 

“When in doubt, tell the truth.” 

Mark Twain 



Surprises and Absurdities 

• Surprise 

– A legitimate result that contradicts our expectation 

• Absurdity 

– An unexpected result that leads to a conclusion 
that isn’t true 

• Lying with statistics 

– A statement which uses statistics to convey a 
misleading result 
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Sample Bias 

• The average salary of our graduates is 
$100,000 per year… or not 

– Whose address or phone number is the school 
likely to have: Alumni club members? Or homeless 
graduates? 

– Who is most likely to respond: successful alumni or 
unsuccessful alumni? 

– Which is more likely: respondents who overstate 
their income, or who understate their income? 

• Accurate responses don’t affect the bias. 

• Discussion: can you think of other sources of 
sample bias? 
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Averages, Averages 

• Salaries: $50,000; $50,000; $70,000; $500,000. 

• Which statement is correct? 

– A: Average salary $ 50,000 

– B: Average salary $167,500 

– C: Average salary $ 60,000 

• Which is right? 

– D: All of the above 

• A: mode 

• B: arithmetic mean 

• C: median 
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Selective Data Weighting 
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Selective Reporting 

• “8 out of 10 dentists 
prefer Smiley 
Toothpaste” 

• Small sample sizes also 
a way to tell a lie 

Sample Smiley Other 

1 2 8 

2 4 6 

3 6 4 

4 5 5 

5 8 2 
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Missing Information 

• True perhaps, but most doctors 
don’t smoke! 

• Was “I don’t smoke” offered as a 
choice? 

• On any list, something must be 
first 
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3D Trickery 

Beef Prices Double! 
(But appear to quadruple) 
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“Say-What” and “So-What” Statistics 

• The say-what? statistic 

– “Lean organizations are 20% more efficient!” 

• More efficient than … ? 

• The so-what statistic 

– “More Black Belts prefer Puffs facial tissue” 

• Who cares? Black Belts are no more qualified than 
anyone else to make this assessment. 
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Lurking Variables Can Make a Difference 
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Sex Accept Reject Total Rate 

Male 700 300 1000 70% 

Female 400 600 1000 40% 

Total 1100 900 2000 55% 

Gender Bias in School Admissions! 

Sex Accept Reject Total Rate 

Male 40 160 200 20% 

Female 200 600 800 25% 

Total 240 760 1000 24% 

Tough Program’s Admission Data 

Sex Accept Reject Total Rate 

Male 660 140 800 83% 

Female 200 0 200 100% 

Total 860 140 1000 86% 

Easy Program’s Admission Data 

Simpson’s Paradox 



True But Misleading Risk Statements 

• Let’s assume the following is true: 

– For every 100,000 people who don’t drink Yippee 
soda 99,999 will survive for the next year. 

– For every 100,000 Yippee soda drinkers 99,998 will 
survive for the next year. 

• True statement 

“Drinking Yipee Doubles your risk of dying” 

• Medical researchers report the “relative risk” 

– Risk for non-Yippee drinkers: 1/100,000. 

– Risk for Yippee drinkers: 2/100,000 

– Relative Risk: 2 
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Risk Reporting Example 
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Odds of not getting renal cell cancer: 
No Painkillers: 99,998 in 100,000 
Painkillers: 99,992 in 100,000 



From a Scientist Who Studies Research 
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Example of Problems 
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Other Issues 
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Lurking Variables 

Confounders 

Mixed apples 
and oranges 

Source Studies had 
Weak designs to begin 
with 



Questions? 
 

Be careful! Don’t let this happen to you!  
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