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Defining Stochastic Choreography 

 
Daniel Nagrin who implemented improvisation and acting/performance technique to dance 

stated in his book Choreography and the Specific Image, “Any work of art is highly suspect 

unless it contains a significant hunk of the unexpected.”  I read those words many years ago and 1

they were imprinted into my mind then. I have  perpetually aspired for bringing the unpredictable 

into my work. Since it is quite obscure what might be unforeseen for the audience, it is only an 

option to search for something unanticipated for an artist primarily. Use of chance and 

probability in choreography allows to generate unexpectedness in dance performance, as well as 

it carries other functions. I intend to define stochastic choreography and distinguish its two major 

types through pertinent examples describing concisely what was managed stochastically there 

and how it was done.  

Being educated in mathematics and having deep passion for dance, I urge to correlate dance 

and mathematics in my practice. There are some great instances of dance as a servant for 

mathematics, among them is the Algo-rythmics project of the Sapientia Hungarian University of 

Transylvania, Târgu Mureş/Marosvásárhely, Romania.  Imagine, during the course on basics 2

programming you watch energetic folk dances which demonstrate how sorting algorithms work 

step by step. This kind of learning engages auditory, visual and kinesthetic senses, along with 

being aesthetically pleased. It rouses your attention and makes it easier to grasp the information 

1 Daniel Nagrin, Choreography and the specific image: nineteen essays and a workbook (Pittsburgh, Pa: University of Pittsburgh 

Press, 2001), 38. 
2 Algo-rythmics, last modified 2018, accessed January 14, 2018,  http://algo-rythmics.ms.sapientia.ro. 
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overall. Conversely, stochastic choreography is a specific case of the interrelationship between 

dance and mathematics where mathematics serves dance. 

Based on the definition of stochastic given by The Merriam-Webster Online Dictionary, 

Stochastic Choreography is a choreography which contains a random variable, or a 

choreography which embraces chance or probability.  An element of stochastics (a branch of 3

mathematics that deals with randomness) might be applied to choreography either on the phase 

of its creation, during a rehearsal process, or in the real time of its presentation for the audience. 

Therefore, let us divide stochastic choreography into two categories: (1) stochastic choreography 

which implements chance to pre-set choreography in an unpredicted way, and (2) stochastic 

choreography which is altered during its presentation due to a random constituent — what makes 

the course of performance unexpected to both the audience and the artists. 

Furthermore, involvement of the arbitrary into choreography conforms randomness of life. 

For instance, if you observe from your window a particular road intersection at the same time 

interval on a daily basis for a week or longer and count pedestrians crossing the intersection, you 

notice that the number of people will unavoidably have some aberrations each day. 

Choreography with no digression has nothing in common with real life issues. Stochastic 

choreography is about randomness of life that mirrors in the art. 

 
  

3 The Merriam-Webster Online Dictionary, last modified 2018, accessed January 14, 2018, 

http://www.merriam-webster.com/dictionary/stochastic. 
Definition of stochastic 

1 : random; specifically : involving a random variable <a stochastic process> 

2 : involving chance or probability : probabilistic <a stochastic model of radiation-induced mutation> 
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Stochastically Produced Choreography 
 

It is totally undeniable that Merce Cunningham was the pioneer who used chance in the field 

of dance (since 1951). In 1994, Cunningham premiered “Ocean,” the last product of his 

collaboration with John Cage. It was an idea of Cage to make a dance in a rounded space, 

surrounded by the audience on all the sides and then place behind and above the audience a vast 

number of musicians, with no conductor. Because of the circular arrangement of the working 

space for dancers Cunningham implemented chance operations to decide where the front was at 

each moment, he said when it was filmed later, “It’s all front. If I use chance to determine having 

come in which way face… I divided the circle into maximum of twelve possible spaces. …then 

again by chance whether a phrase would stay in a given space, and whether it would move from 

one to another…”  Thus, choreography was assembled with the use of chance that brought the 4

unexpectedness, along with supporting its independence from music, and space. In addition, 

movement phrases were created with DanceForms that allowed to sequence what might feel as 

impossible to connect within limitations of a human body. Carrie Noland, professor at the 

University of California, Irvine, among whose research interest performance studies are, stated, 

“Over the years, interviews with Cunningham’s dancers have confirmed that the greatest 

challenge they face is to augment their ability to enchain movements never enchained before in 

either everyday life or the traditional technique classroom. …dancers must find ways to connect 

one movement to another, but each movement and its sequence is determined well in advance by 

the choreographer.”  Thus, the dancers had to manage irregular sequences of movements with 5

4 Merce Cunningham: On "Ocean," published August 10, 2015, accessed January 14, 2018, https://youtu.be/pd3k67O-6EU. 
5 Carrie Noland, “Coping and Choreography,” eScholarship, December 12, 2009, http://escholarship.org/uc/item/0gq729xq. 
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unusual facing in the case of Ocean; however, they had rehearsed and polished the material 

which was conceived by the choreographer. 

In 1993, Iztok Kovač, Slovenian choreographer, created 3Q system for creating a group 

composition which involves chance. The system was inspired by John Zorn's composition. How 

the system works might be seen in a dance film Dom Svobode (2000), directed by Sašo 

Podgoršek.  Iztok Kovač “sees democracy and communal authorship as important principles in 6

making art”.  He emphasizes that “3Q system is made to be individually overtaken and used only 7

as a stimulation for vivid collective communication!”  In 3Q system, all dancers participate in a 8

dance piece construction, the dancers throw the dice to determine whether they stay still, repeat 

motion of a leader or perform a contra-motion. They create motion units all together and follow 

the leader according the above described rule while the leader defines pace of the sequence. 

 
Stochastically Presented Choreography 

 

Technology allows to accelerate all the processes substantially, including dance 

performances generating process. Hence, with the use of technical media, interacting with 

dancer(s), there is an opportunity to produce a dance piece in front of the audience right away, 

with an invented previously and pre-arranged approach, of course. For sure, it takes a huge 

amount of time and other resources to create a software, along with time consuming rehearsal 

process; what makes it possible to uncover the performance in front of the audience. The ability 

6 Dom Svobode, uploaded October 13, 2011, accessed January 14, 2018, https://youtu.be/4_D-WheR3pM. 
7 Sanjoy Roy, “Iztok Kovac’s En-Knap,” Writing on Dance, (originally published in Dance Now, Spring 2004, pp. 92-93), 

https://sanjoyroy.net/2004/04/iztok-kovacs-en-knap/. 
8 See Appendix 1. 
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to depend on randomness in the performance defines its diversity and possibly mouldable 

content through a row of presentations. 

American project [radical] signs of life (2013) is a multi-disciplinary, interactive dance 

performance which applies chance and Conway's game of life to choreography. The project was 

directed and produced by a media artist Heidi Boisvert, with choreography created by Pauline 

Jennings. As reported on the video description, “The responsive choreography for the hour-long 

performance was composed in real-time by five dancers from a shared movement database in 

accordance with pre-determined rules.”  Therefore, the dancers “were permitted to start phrases 9

at any point in the phrase and to manipulate the phrase choreographically (so change tempo, 

change order, accumulate, repeat a moment endlessly, etc)”.  The choreography was not totally 10

predetermined; it had a stochastic nature, its several variables were randomly defined. “The 

dance performance evolved through three levels of self-organizing systems choreographically, 

which were mirrored visually and sonically.”  So, in addition to an intricate choreography, 11

visual and audial components of the performance depended on dancers’ movement with the use 

of bio-sensors. The performance [radical] signs of life exemplifies complicatedly varied 

choreography, the variance is complex and employs continuous random process. 

To the category of stochastically presented choreography, I also allocate one of my last 

pieces, Inside the Chain (2016), because its first part contains of a movement sequence 

9 [radical] signs of life - EXCERPT, uploaded May 9, 2013, accessed January 14, 2018, https://vimeo.com/65839165. 

(Description to the video, written by Pauline Jennings.) 
10 See Appendix 2.  
11 [radical] signs of life - EXCERPT, uploaded May 9, 2013, accessed January 14, 2018, https://vimeo.com/65839165. 

(Description to the video, written by Pauline Jennings.) 
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stochastically organized during performance.  Here a discrete random sequence is implemented. 12

The sequence consists of the eight movements and their symmetrical transformations (with 

respect to the longitudinal axis of the body) with their appearance determined by a computer 

program which runs in real time. Movements themselves are predetermined, or might be called 

upon the audience, right before performance. 

 

 
 

My objection was to bring a slice of a system regarding utilization of stochastics in dance 

inscribing my work into the system, also to inject some of mathematical terminology to dance 

works. Stochastics allows to create the unexpected, I see it as the main function why chance and 

probability are used in dance, and at the same time it has some other functions such as 

obliteration of dependence on music, and space, it may support the concept of no author, and 

invigorate a collective communication. Stochastics reflects the arbitrary of real life on stage, and 

enable to present interactive technology in a proper way (in case of pre-set choreography there is 

no need for interactive media since that might be done with pre-recorded data).  

For sure, there should be more types and various instances with reference to the utilization 

of stochastics in the field of dance. Moreover, I believe that more projects on stochastic 

choreography will appear in the future. 

  

12 Ekaterina Zharinova, “Inside the Chain / В веренице,” Ekaterina Zharinova’s blog, published April 3, 2016, accessed January 

14, 2018, https://ekazha.wordpress.com/projects/inside-the-chain/. 
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