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Critical Thinking 批判性思维
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“杠精”
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Common Logic Errors
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 Correlation vs. Causation

 Survival bias

 Reduction

 Multiplication

 Faulty generalization

 ...
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Correlation vs. Causation
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coincidence, correlation, causation, ...
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Correlation vs. Causation
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richness leads to lung cancer?
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Correlation vs. Causation

14
longer vacation -> longer lifespan?

T. E. Strandberg, et al., J. Nutr. Health. Aging 22, 885 (2018)
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Correlation vs. Causation

15Playing Mahjong -> Less Depressive?

R. Wang, et al., Soc. Sci. Med. 238, 112518 (2019)
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Correlation vs. Causation

16global warming and human activity?
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Correlation vs. Causation

18global warming and human activity?
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Correlation vs. Causation

19smoking leads to lung cancer?
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Survival Bias
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dead people 
cannot talk ...
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Survival Bias
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During World War II, researchers from the Center for 
Naval Analyses had conducted a study of the damage 
done to aircraft that had returned from missions, and 
had recommended that armor be added to the areas 
that showed the most damage.
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Fallacy of Reduction
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 Oversimplification

A farmer asked a theoretical physicist 
for help, to give a solution to increase 
the milk production at a dairy farm.
The physicist thought for a few days, 
returned to the farm, saying to the 
farmer, "I have the solution, but it 
works only in the case of spherical 
cows in a vacuum"

https://en.wikipedia.org/wiki/Spherical_cow
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Faulty Generalization
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Faulty Generalization
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Faulty Generalization
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1 is a number
2 is a number
->
1 = 2

3 is a prime (质数)
5 is a prime
7 is a prime
-> 
all odd numbers 
are prime



Xing Sheng, EE@Tsinghua

Data Process
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"With four parameters I can fit an 
elephant, and with five I can make him 
wiggle his trunk"

— John von Neumann



Xing Sheng, EE@Tsinghua

Clinical Trials
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 Randomized 随机

 Double-blind 双盲

 Controlled groups 对照组

 Placebo effect 安慰剂效应

 Large sample 大样本




