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W E L C O M E !  : D



W E  U N D E R S TA N D  W E  C A N N O T  M E A S U R E  E V E R Y  
A S P E C T  O F  C R E AT I V I T Y  B U T  W E  W A N T  T O  F I G U R E  
O U T  T H E  M E A S U R A B L E  A S P E C T S  O F  C R E AT I V I T Y



W E  A R E  H E R E  F O R  

• Collectively brainstorming evaluation metrics and producing a set of 
metrics.


• Creating a map of metrics to help us have a better view on the problem


• Building a community that contributes to this difficult task



O U R  S C H E D U L E  T O D AY  I S



I N T E R A C T I V E  W O R K S H O P  R U N S  




I N T E R A C T I V E  W O R K S H O P  R U N S  




I N T E R A C T I V E  W O R K S H O P  R U N S  




I N T E R A C T I V E  W O R K S H O P  R U N S  




D AV I D  B A U ,  K A Z J O N  G R A C E ,  A L I  J A H A N I A N ,  K R I S T E N  G R A U M A N ,  


E L L E N  P E A R L M A N ,  M A R K  R I E D L ,  C A R O LY N  R O S E ,  K E N N E T H  S TA N L E Y   




Q U E S T I O N S

• What are your methods and metrics for evaluating the creativity of artificial or human intelligence 
that you and your colleagues have developed?


• Do you think that it is valuable to measure creativity? In what ways has measuring creativity helped 
creative output? 


• [For Artists] How does the study of creative AI systems inform human creative practice? [For 
Engineers] How does human creativity influence computational models of creativity?


• Do you think there is an inherent difference between creative AI and human creativity? What would 
be the difference? If not, why not.


• Are all generative systems “creative”? or… Is there a meaningful distinction between generativity 
and creativity?


• How do we attribute (who is responsible for) the creativity in collaborative creative systems?



I S  T H I S  C R E AT I V E ?



C R E AT I V I T Y  I S  N O T  A  S U D D E N  B U R S T  O U T  O F  B L A N K  
S PA C E :  F R O M  R E P R E S E N TAT I O N A L ( F I G U R AT I V E )  A R T  T O  
A B S T R A C T  A R T



H T T P S : / / H Y P E R A L L E R G I C . C O M / 5 7 5 9 9 / A M A Z I N G - N E W - G R A P H - D R AW I N G - C H A R T S - T H E - I N V E N T I O N - O F - A B S T R A C T I O N / ? F B C L I D = I WA R 2 K Z L A - C K O B U B N W Z 6 A Q V M N 1 W Y X 1 Z B U 6 Z Y T S O Z D C O N W G I H K K F H Y S YA R P M 4 O

C R E AT I V I T Y  I S  N O T  A  S U D D E N  B U R S T  O U T  O F  
B L A N K  S PA C E :  C U B I S M  A N D  A B S T R A C T  A R T

https://hyperallergic.com/57599/amazing-new-graph-drawing-charts-the-invention-of-abstraction/?fbclid=IwAR2KZlA-CkObubNWz6AqvmN1WyX1ZBU6zYtsoZDCoNWgIHKkfHySyArPm4o


C R E AT I V I T Y  T H E O R Y



C R E AT I V I T Y

• “creativity involves a multitude of definitions, conceptualizations, domains, 
disciplines that bear on its study, empirical methods, and levels of analysis, 
as well as research orientations that are both basic and applied - and 
applied in varied contexts.”

J A M E S  C .  K A U F M A N  E T  A L ,  T H E  C A M B R I D G E  H A N D B O O K  O F  C R E AT I V I T Y,  2 0 1 0 ,  C A M B R I D G E  U ? N I V E R S I T Y  P R E S S



C AT E G O R I E S  O F  C R E AT I V E  M A G N I T U D E

J A M E S  C .  K A U F M A N  E T  A L ,  T H E  C A M B R I D G E  H A N D B O O K  O F  C R E AT I V I T Y,  2 0 1 0 ,  C A M B R I D G E  U ? N I V E R S I T Y  P R E S S

• Eminent creativity: “Big-C Creativity refers to unambiguous examples of creative expression.


• Everyday creativity: “Little-c creativity focuses on the creativity of everyday life - 
experiences and expressions accessible to most anyone, for example, the novel way a home 
cook includes ingredients in a recipe, which is later. Praised by family and friends. 


• “The mini-c category helps differentiate the subjective and objective forms of little c 
creativity; making room for the more subjective or personal, internal, or mental or emotional 
forms of creativity. 


• “Pro-c makes room for professional-level creators like professional artists who have not yet 
attained eminent status, but who are well beyond little-c creators in knowledge, motivation, 
and performance.”



E M I N E N T  C R E AT I V I T Y  E X A M P L E S



R E L E VA N T  T H E O R I E S  O F  C R E AT I V I T Y  ( 4  O U T  O F  1 0 )

• Problem Solving & Expertise-Based: Creative solutions to ill-defined problems 
result from a rational process, which relies on general cognitive processes and 
domain expertise (Little-c to Big-C) 


• Problem Finding: Creative people proactively engage in a subjective and 
exploratory process of identifying problems to be solved (Primarily Mini-C)


• Evolutionary (Darwinian): Eminent creativity results from the evolutionary-like 
processes of blind generation and selective retention (Primarily Big-C)


• Typological: Creators vary along key individual differences, which are related to both 
macro- and micro-level factors and can be classified via typologies. (Little-c to Big-C)

J A M E S  C .  K A U F M A N  E T  A L ,  T H E  C A M B R I D G E  H A N D B O O K  O F  C R E AT I V I T Y,  2 0 1 0 ,  C A M B R I D G E  U ? N I V E R S I T Y  P R E S S



C O M P U TAT I O N A L  C R E AT I V I T Y



C O M P U TAT I O N A L  C R E AT I V I T Y:  G E N E R A L  ( A N D  A R G U A B L E )  P E R S P E C T I V E  
F R O M  T H E  A S S O C I AT I O N  F O R  C O M P U TAT I O N A L  C R E AT I V I T Y

“The goal of computational creativity is to model, simulate or replicate 
creativity using a computer, to achieve one of several ends:


to construct a program or computer capable of human-level creativity


to better understand human creativity and to formulate an algorithmic 
perspective on creative behavior in humans


to design programs that can enhance human creativity without 
necessarily being creative themselves”

C O M P U TAT I O N A L  C R E AT I V I T Y,  W I K I P E D I A ,  H T T P S : / / E N . W I K I P E D I A . O R G / W I K I / C O M P U TAT I O N A L _ C R E AT I V I T Y

https://en.wikipedia.org/wiki/Computational_creativity


C O M P U TAT I O N A L  C R E AT I V I T Y  B Y  N E W E L L ,  S H A W,  S I M O N  

( 1 9 5 8 ,  C A R N E G I E  I N S T I T U T E  O F  T E C H N O L O G Y )

“we call problem solving creative when the problems solved are relatively 
new and difficult”    

A .  N E W W L L  E T  A L ,  T H E  P R O C E S S E S  O F  C R E AT I V E  T H I N K I N G ,  1 9 5 8 ,  S Y M P O S I U M  O N  C R E AT I V E  T H I N K I N G



C O M P U TAT I O N A L  C R E AT I V I T Y  B Y  N E W E L L ,  S H A W,  S I M O N  

( 1 9 5 8 ,  C A R N E G I E  I N S T I T U T E  O F  T E C H N O L O G Y )

“1. Completely operational specifications (programs) for the behavior of 
mechanisms (or organisms) that, with appropriate initial conditions, would in 
fact think creatively; ”    


“2. a demonstration that mechanisms behaving as specified (by these 
programs) would exhibit the phenomena that commonly accompany creative 
thinking (e.g., incubation, illumination, formation and change in set, etc.);


“3. a set of statements - verbal or mathematical - about the characteristics of 
the class of specifications (programs) that includes the particular examples 
specified.”

A .  N E W W L L  E T  A L ,  T H E  P R O C E S S E S  O F  C R E AT I V E  T H I N K I N G ,  1 9 5 8 ,  S Y M P O S I U M  O N  C R E AT I V E  T H I N K I N G



C O M P U TAT I O N A L  C R E AT I V I T Y  B Y  N E W E L L ,  S H A W,  S I M O N  

( 1 9 5 8 ,  C A R N E G I E  I N S T I T U T E  O F  T E C H N O L O G Y )

“Problem solving is called creative to the extent that one or more of the following 
conditions are satisfied:


1. The product of the thinking has novelty and value (either for the thinker or for his culture).


2. The thinking is unconventional, in the sense that it requires modification or rejection of 
previously-accepted ideas.


3. The thinking requires high motivation and persistence: either taking place over a 
considerable span of time (continuously or intermittently), or occurring at high intensity.


4. The problem as initially posed was vague and ill-defined, so that part of the task was to 
formulate the problem itself. “

A .  N E W W L L  E T  A L ,  T H E  P R O C E S S E S  O F  C R E AT I V E  T H I N K I N G ,  1 9 5 8 ,  S Y M P O S I U M  O N  C R E AT I V E  T H I N K I N G



C O M P U TAT I O N A L  C R E AT I V I T Y  B Y  N E W E L L ,  S H A W,  S I M O N  

( 1 9 5 8 ,  C A R N E G I E  I N S T I T U T E  O F  T E C H N O L O G Y )

• “Is Unconventionality Enough?”


• “If unconventionality simply means rejecting some of the heuristics that 
restrict search to a limited subspace, then the effect of unconventionality 
will generally be a return to relatively inefficient trial-and-error search in a 
very much larger space.”


• “attention to the richness of their systems of heuristics (that makes any 
particular piece of heuristic dispensable, and to their learning processes 
that generate new heuristics to fill the vacuums created by the rejection of 
the ones previously used.)”

A .  N E W W L L  E T  A L ,  T H E  P R O C E S S E S  O F  C R E AT I V E  T H I N K I N G ,  1 9 5 8 ,  S Y M P O S I U M  O N  C R E AT I V E  T H I N K I N G



M O D E L I N G  C R E AT I V I T Y



C O M P U T E R  M O D E L S  O F  C R E AT I V I T Y  

B Y  M A R G A R E T  A .  B O D E N  ( 2 0 0 9 )

“Creativity isn’t magical. It’s an aspect of normal human intelligence, … 
Whether computers could “really” be creative isn’t a scientific question but 
a philosophical one, to which there’s no clear answer. But we do have the 
beginnings of a scientific understanding of creativity.”

B O D E N ,  C O M P U T E R  M O D E L S  O F  C R E AT I V I T Y,  2 0 0 9 ,  H T T P S : / / W W W. A A A I . O R G / O J S / I N D E X . P H P / A I M A G A Z I N E / A R T I C L E / V I E W / 2 2 5 4

https://www.aaai.org/ojs/index.php/aimagazine/article/view/2254


C O M P U T E R  M O D E L S  O F  C R E AT I V I T Y  

B Y  M A R G A R E T  A .  B O D E N  ( 2 0 0 9 )

• “Combinational creativity produces unfamiliar combinations of familiar 
ideas, and it works by making associations between ideas that were 
perviously only indirectly linked”


• “Exploratory creativity rests on some culturally accepted style of thinking, 
or “conceptual space. …The space is defined and constrained by a set of 
generative rules.”


• “Transformational creativity … it can give rise to ideas that are not only 
new but fundamentally different from any that went before.”

B O D E N ,  C O M P U T E R  M O D E L S  O F  C R E AT I V I T Y,  2 0 0 9 ,  H T T P S : / / W W W. A A A I . O R G / O J S / I N D E X . P H P / A I M A G A Z I N E / A R T I C L E / V I E W / 2 2 5 4

https://www.aaai.org/ojs/index.php/aimagazine/article/view/2254


E X A M P L E S  F R O M  V I S U A L  A RT 




M O D E L I N G  C R E AT I V I T Y

• “both novel as well as high-quality in the domain”

L AV  VA R S H N E Y  I N  T H E  V I D E O :  A L  A N D  T H E  A R T  O F  I N G E N U I T Y:  C O M P U TAT I O N A L  C R E AT I V I T Y,  2 0 1 8  W O R L D  S C I E N C E  F E S T I VA L ,  H T T P S : / / W W W. Y O U T U B E . C O M / WAT C H ? V = C Z 1 2 0 0 K M L 4 A & V L = E N

https://www.youtube.com/watch?v=CZ1200kMl4A&vl=en


M O D E L I N G  C R E AT I V I T Y  I N  A I

• How do we computationally model ambiguity?


• Would a novelty search result in valuable discoveries?


• Where is the threshold between randomness and creativity?


• How do we evaluate the creativity of an algorithm?


