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Lt//Ωǎ /ŀƭƛōǊŀǘŜŘ [ŀƴƎǳŀƎŜ  
High or Very confidence: 

US National Research Council 2010 report Advancing the Science of Climate Change 
(http://www.nap.edu/catalog.php?record_id=12782 

1. Earth is warming 

2. Most of the warming over the last several decades can be 
attributed to human activities  

3. Natural climate variability ... cannot explain or offset the long-
term warming trend. 

4. Global warming is closely associated with a broad spectrum of 
other changes, 

5. Human-induced climate change and its impacts will continue for 
many decades, 

6. The ultimate magnitude of climate change and the severity of its 
impacts depend strongly on the actions that human societies 
take to respond to these risks.  

 

http://www.nap.edu/catalog.php?record_id=12782


IƛƎƘ ŎƻƴŦƛŘŜƴŎŜ Ґ άҗ у ƻǳǘ ƻŦ млέ 

High confidence in 1 & 

IƛƎƘ ŎƻƴŦƛŘŜƴŎŜ ƛƴ н ϧ ΧΧ  

High confidence in 6 

=  High Confidence in 1&2&3&4&5&6 ??????? 

 

IF each has probability 0.8 of being true, 
probability of ALL Í [0, 0.8] 

 



Conditional or joint probability??? 

High Confidence: Earth is warming 

High Confidence: Most of the warming over the 
last several decades can be attributed to 
human activities  

 Ґ IƛƎƘ ŎƻƴŦƛŘŜƴŎŜΥ άDƛǾŜƴ 9ŀǊǘƘ ƛǎ ǿŀǊƳƛƴƎΣ 
ƘǳƳŀƴǎ ŎŀǳǎŜŘ ƛǘέ 

OR 

Ґ  IƛƎƘ ŎƻƴŦƛŘŜƴŎŜ ά9ŀǊǘƘ ƛǎ ǿŀǊƳƛƴƎ !b5 
ƘǳƳŀƴǎ ŎŀǳǎŜŘ ƛǘέ 

High Confidence (condition) × High Confidence(consequence) = ? 



1977: Artificial Intelligence turns from 
chess to science E.A.Feigenbaum όмфттύ ¢ƘŜ !Ǌǘ ƻŦ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜέ 

 

¢ƘŜ άDǊŀƴŘ aŀǎǘŜǊǎέ ŘƻƴΩǘ ǊŜŀǎƻƴ ǇǊƻōŀōƛƭƛǎǘƛŎŀƭƭȅ 

 Fuzziness,  

Imprecision,  

Certainty factors,  

Degree of possibility,  

Belief functions,  

Non-monotonic reasoning,  

Random sets, 

 

¢ƘŜ ŦǳȊȊȅ ǳƴŎŜǊǘŀƛƴǘȅ ƻŦ ! ϧ .Χϧ 9  Ґ ƳƛƴƛƳǳƳ ƻŦ ǘƘŜƛǊ ŦǳȊȊȅ ǳƴŎŜǊǘŀƛƴǘƛŜǎ 
 

So, if 
 

fuzzy ǳƴŎŜǊǘΩȅ άvǳƛƴŎȅ ƛǎ ŀ Ƴŀƴέ Ґ ѹ Ґ ŦǳȊȊȅ ¦ƴŎŜǊǘΩȅ άQuincy is a womanέ 
 

Then fuzzy ǳƴŎŜǊǘΩȅ άQuincy is a man  a womanέ Ґ ѹΦ 



Artificial Intelligence: 
UAI Proceedings digitized 1985 ς 2012 

word count: 



Current flavor of the monthΧΧ 

"In fact, the climate change debate is characterized by deep uncertainty, which results 
from factors such as lack of information, disagreement about what is known or even 
knowable, linguistic imprecision, statistical variation, measurement error, approximation, 
subjective judgment, and disagreement about structural models, among others (see 
aƻǎǎ ŀƴŘ {ŎƘƴŜƛŘŜǊΣ нлллύΦέ U.S. Senate Committee on Commerce, Science and 
¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ IŜŀǊƛƴƎ ƻƴ ά¢ƘŜ /ŀǎŜ ŦƻǊ /ƭƛƳŀǘŜ  

Deep Uncertainty defies 
ǉǳŀƴǘƛŦƛŎŀǘƛƻƴ ōŜŎŀǳǎŜΧΦΦ 



Deep uncertainty is  
 Frank Knight, Risk, Uncertainty and Profit, 1921 

.  "Uncertainty", [in contrast to risk], concerns 
"partial knowledge" for which "the conception of 
an objectively measurable probability or chance 
ƛǎ ǎƛƳǇƭȅ ƛƴŀǇǇƭƛŎŀōƭŜέ 

...but read further.... 

"We can also employ the terms 'objective' and 
'subjective' probability to designate the risk and 
uncertainty respectively, as these expressions are 
already in general use with a signification akin to 
ǘƘŀǘ ǇǊƻǇƻǎŜŘέ 

 



bƻ ōƭŀƳŜΥ Lt// ǎȅƴǘƘŜǎƛȊŜǎ ΨǿƘŀǘΩǎ ƻǳǘ ǘƘŜǊŜΩ 

We, not IPCC, must raise the bar  

¢ƘŜ /ƻƳƳǳƴƛŎŀǘƻǊǎ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ 
uncertainty  

 The problem of communicating 
uncertainty about CC is:  




