
 

 

 
Copyright © 2019 Optimum Complexity Ltd. All rights reserved.  1 

 

 

Q.C.M – What it is NOT. 

 

 

 

 

 

 

Quantitative Complexity Management (QCM) technology has been around since 2005.  

It is a very unusual piece of technology and offers a radically innovative approach to dealing 
with data, anomalies and risk. As it happens with innovative technologies, they are often years 
ahead of mainstream thought, sometimes even ahead of predominant and accepted 
philosophies. 

 And herein lies the problem. If you do something truly innovative, it means that you are 
(practically) the only one doing it. And this makes things very difficult when it comes to 
building a business around your innovation, or, even worse, explaining the innovation to 
others.  

This is particularly true when it comes to advanced data analysis or data mining (it should 
actually be called “knowledge mining” as one is mining for knowledge). QCM is a great 
example of how difficult it may be to explain, even to highly trained individuals. 
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One of the key applications of QCM is to deliver early-warnings of faults of malfunctions in 
large complex systems. The comment that we often get, after a carefully crafted presentation 
is this: 

 

“It appears you have to know the fault conditions up front so that QCM can predict when the 
system is approaching those conditions”. 

 

No. No, no, no! QCM does NOT need to know anything up front. This would be true if QCM 
were a pattern-recognition tool, or a tool that uses examples to train itself to recognize an 
anomaly. If that were the case, QCM would be a trivial Machine Learning system which, like 
a child, learns on the basis of examples and repetition.  

Machine Learning (OK, Artificial Neural Nets) has been around for decades and it is quite good 
at very specific tasks as, for example, recognizing faces, handwriting, or the silhouette of an 
enemy tank behind a bunch of trees. That’s easy. Been there, done that. Just to make it clear: 

 

 

QCM is NOT a Machine Learning system – it does not 
recognize faults or malfunctions 

  

 

Imagine that you are dealing with a system with thousands of variables, say the SW system 
on a modern aircraft. Millions of lines of code, thousands of functions, tens of thousands of 
variables. Now ask yourself these questions: 

Do you know how many anomalies or faults can such a system experience?  Do you know in 
how many ways can such a system malfunction? 

Can you define (in precise, workable technical terms) each one of these faults or 
malfunctions? 

Can you provide a sufficient number of examples of each fault and malfunction in order for a 
Machine Learning tool to learn to recognize them? 

Can you afford to have such a system fail a sufficient amount of times so as to learn to 
recognize the said anomalies? Do you have this luxury? 
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Clearly, the answer to all these questions is NO. NO you don’t know in how many ways a 
complex system can fail. What you do know is that the number of failure modes will be huge 
and proportional to the complexity of your system. So, if this is the case, how can you 
anticipate – not just simply record – a fault?  This is what the QCM was designed to do – to 
recognize that a system is in a pre-crisis situation without having ever experienced that 
particular crisis before. 

 

Just to make it very clear: 

QCM can recognize that a system is entering a state of crisis without 
having ever seen an example of the said crisis 

  

How can that be? It is often said that sufficiently advanced technology may be perceived as 
magic. QCM is not magic. It is different. A simple example may help. If you are suddenly 
running a high fever, you needn’t be a doctor to figure out that something is going on. A high 
fever may be sign of infection, flu, or a bunch of other illnesses. That is not the point. The 
point is that high fever is, often, a great early warning indicator. QCM is used to measure 
complexity and complexity is, like bodily temperature, a great indicator of trouble, especially 
if it rises suddenly. 

 

Another common misunderstanding of QCM. QCM works with raw data that is collected from 
the sensors of a given system, for example: 

aircraft flight parameters / vital signs of a patient in Intensive Care / stock prices / tensions 
measured at certain points in an electricity distribution grid 

 

 

What do these systems have in common?  

Nothing, except for the fact that when they enter a state of crisis their respective complexities 
will rise quickly, sometimes even jump. No additional knowledge is required to measure 
complexity, except for raw data streaming from a set of sensors. 

 

Just to make things very clear: 

QCM operates on raw sensor data – no additional knowledge is 
required 
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An example may help clarify. Epileptic seizure can be recorded in the form of an 
electroencephalogram (EEG). An example is shown below. EEG is commonly recorded at 
sampling rates between 250 and 2000 Hz in clinical and research settings, but modern EEG 
data collection systems are capable of recording at sampling rates above 20,000 Hz. The 
example below is a 16-channel EEG. A typical adult human EEG signal is about 10 µV to 100 
µV in amplitude when measured from the scalp. This is what the 16 curves represent – raw 
voltage data. 

 

 

Source: Optimum Complexity 
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Based on these raw voltage measurements – and NOTHING else – complexity of the EEG is 
computed. The result are the three curves below the EEG plot. Without going into details, the 
green curve represents the value of EEG complexity. It may be observed that complexity is 
almost zero until step 4 (dashed black vertical line). After step 4 complexity rises sharply. At 
step 11 seizure commences. QCM triggers an alarm 7 steps before the event becomes visible. 
Another example from medicine: symptoms of systemic (bloodstream) infection are often 
visible hours after it commences, when it is sometimes already late. The bottom line is: 

 

 

QCM anticipates seizure based on raw sensor data only – no 
additional clinical information is required 

  

No clinical information on seizures has been given to the QCM algorithm to anticipate the 
above seizure. It was all done based on raw voltage data. Clear? So, just to make sure: 

 

 

QCM is not about Artificial Intelligence 

QCM is not about Machine Learning 

QCM does not predict anything 

QCM works using raw data 

  

 

And finally, because of the fact that QCM requires only (streaming) raw data, and because 
rising complexity is a symptom of trouble regardless of the type of system one is treating: 

 

QCM is application-independent 
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So, the next time you see the complexity of your system do something like this: 

 

Source: Optimum Complexity 

 

watch out as you may be in trouble. 
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Disclaimer 

The Adviser Optimum Complexity Ltd. is an appointed representative of Atlantide Asset Management Limited which is authorised and 
regulated by the Financial Conduct Authority 

The concepts and methods presented in this document are for illustrative purposes only and are not intended to be exhaustive. This 
document is not intended as a recommendation, an offer or solicitation for the purchase or sale of any securities or other financial 
instruments. It is not intended to serve as the basis of any future investment decision and should not be considered as a recommendation 
or investment advice. No investment decision should be made on the basis of this document in whole or in part. No warranty is made as to 
the accuracy or reliability of any estimates, opinions, conclusions, recommendations (which may change without notice whether in writing 
or otherwise) or other information contained in this document and, to the maximum extent permitted by law, all liability and responsibility 
for any direct or indirect loss or damage which may be suffered by any recipient through relying on anything contained in or omitted from 
this document is disclaimed without reservation. This document has been published by Optimum Complexity Ltd. based on information 
provided to it. Optimum Complexity Ltd. has taken care in the preparation of this document to ensure that it accurately reflects the current 
state of the development of the project, though no representation or warranty is provided as to its accuracy. Certain information contained 
in this presentation has been obtained from public sources prepared by other parties. No responsibility is assumed for the accuracy or 
completeness of any information in this document. Any reproduction or distribution of this document, in whole or in part, without the prior 
written consent of Optimum Complexity Ltd. is prohibited. Reverse-engineering of the concepts, methods or ideas contained in this 
document is strictly forbidden. The methods described in the present document are protected by US patents. This document should not be 
accessed by any person in any jurisdiction where it is unlawful to do so. This document is for the intended recipient only and is provided on 
the condition that it be kept confidential and that it is not copied or circulated in whole or in part. 
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