
“In this world nothing is certain but death and taxes.”  
 – Benjamin Franklin (1789) 
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Difficulties with Data and Statistics 
 Statistics 

 Averages  

 Mean 

 Median 

 Mode 

 Frequency 

  distributions 

 Max/min or extremes 
 
 



What is uncertainty? 
 Uncertain: a city in Harrison County, Texas with a city 

population of around 150. 
 

 “The state of being  
   uncertain – not  
     known or definite” 

 

http://www.adesblog.com/2007/09/19/miscommunication-in-a-project-illustration/ 



Causes of Uncertainty 
 Measurement error 

 Random 
 Systematic 

 Complex systems 
 Imperfect information 
 Unknown future events 
 Importance of individual decisions 

“…there are known unknowns.  That is to say, we know there 
are some things we do not know.  But there are also unknown 
unknowns, the ones we don’t know about.” 
 -Donald Rumsfeld (2002) 



Managing Risk and Uncertainty 
 Experiences 
 Risk Preferences 

 Risk prone 
 Risk averse 

 Overconfidence 
 Mount McKinley 
 Pittsburg to Philadelphia 

 Time horizons 
 Discounting (time-value of money) 
  Precautionary Principle 

 
 

https://www.savainsurance.com/Images/istock_
photos/general_liability.jpg 



Precautionary Principle 
 “If 98 doctors say my son is ill and needs medication 

and two say ‘No, he doesn’t, he is fine,’ I will go with 
the 98.  It’s common sense-the same with climate 
change.” 
-Arnold Schwarzenegger 
 

 It ain’t what you don’t know that gets you in trouble.  
It’s what you know for sure that just ain’t so.” 
-Mark Twain 



Examples 
 Do I need to go to college?  

 Which college is the best? 

 Who should I date? Who should I marry? 

 What home should I buy?   

 What bread should I buy? 

 Do I need to fill up my gas tank? 

 How early do I need to be at the airport? 

“Doubt is not a pleasant 
condition, but certainty 

is absurd”   
  -Voltaire 
  
 



 



Can we eliminate uncertainty? 
 NO!  We can, however, REDUCE uncertainty. 

 More precise and more accurate measurement 
 More measurements, more data 
 Improved understanding of complex systems (direct) 
 Improved understanding of indirect impacts  

 In addition to reducing uncertainty, we can also 
MANAGE it by not allowing uncertainty to cripple our 
ability to make decisions.   
 

 Remember the precautionary principle! 
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