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Ascension to a Higher Level of Performance 
The Kyield OS: A Unified AI System 

By Mark Montgomery 

Our goals in this e-book are fivefold:  
1. Provide a condensed story on Kyield and the voyage required to reach this stage. 
2. Demonstrate how the Kyield OS assimilates disparate disciplines in a unified manner to 

rapidly improve organizations and then achieve continuous improvement.  
3. Discuss how advances in software, hardware and algorithmics are incorporated in our 

patented AI system design to accelerate strategic performance and remain competitive.  
4. Detail how a carefully choreographed multi-phase pilot of the Kyield OS can provide the 

opportunity for an enduring competitive advantage by establishing a continuously 
adaptive learning organization (CALO).  

5. Educate existing and prospective customers on the Kyield OS as much as possible 
without disclosing unrecoverable intellectual capital, future patents and trade secrets. 
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Introduction 
Nearly 20 years ago to the day of this writing I was operating a consulting firm that had 
relocated a few years earlier from Washington to Arizona. We were investigating computer 
systems and networks for improved methods of delivering a new line of management systems. 
It was 5 years after Tim Berners-Lee had created HTML, URI and HTTP.  

A few months later we had one of the leading small business networks up and running. For $50 
per year members had access to fundable business plans that were previously only available by 
attending a top rated MBA school, hiring a leading consulting firm, or investing millions USD in a 
franchise. That initial experience resulted in transforming our consulting firm into one of the 
early labs and incubators of the network era. I retrained in computer programming and network 
engineering, created the first private network operating center in our region and built a computer 
lab that was superior to Google’s a year later when they were booted off the Stanford campus.  

By 1997 we had designed and developed a pioneering network called Global Web Interactive 
Network (GWIN), which attracted professors from leading universities, tech executives, 
intelligence analysts, business analysts and entire boards in the Fortune 500, offering machine 
assisted intelligence on dozens of topics. Members reported that our early tests across 
disciplines with personalization and search was better than anything they had access to, 
including national labs, intelligence agencies, the DOD and tech companies. It was early in the 
GWIN voyage when I noticed patterns of motivation, information overload, workflow and 
productivity could be matched with architecture and algorithms to achieve higher probabilities in 
forecasting, improved productivity, better security, accelerated discovery and increasing 
likelihood of crisis prevention.  

It became apparent that these and other critical issues were inseparably connected within the 
rapidly expanding network environment, requiring a holistic solution of engineered components 
with granular detail designed in such a way that the whole system would provide significantly 
more function and value than the sum of the parts.1  To achieve the desired outcomes, the 
system would need to consist of a thin layer of governance with deep intelligence, be 
substantially automated, continuously adaptive, tailored to each entity and highly scalable. To 
alleviate market concerns of the network effect and interoperable, the system would need to 
embrace data standards, particularly in industry specific and highly regulated markets. 

My late partner Dr. Russell Borland 2 and I realized that it would require at least a decade for 
Moore’s Law and infrastructure components to mature before my specific theorem ‘yield 
management of knowledge’ could be realized. Technical viability finally occurred in 2012. We 
are now engaged with dozens of leading organizations in what is admittedly a steep learning 
curve in the adoption process, hence the purpose of this e-book, which is intended to accelerate 
understanding of the Kyield OS and to clarify why it’s so important for organizations to begin the 
multi-phase adoption process in order to first achieve a higher level of performance and then be 
in a position to continuously adapt, learn and improve in the most efficient manner. 

																																																								
1 ‘Unleash the Innovation Within’:	http://www.kyield.com/images/Unleash_the_Innovation_Within_-_A_Kyield_White_Paper.pdf 
2  Russell retired from MS in 1997 and became an investor and advisor to our lab:  

https://kyield.wordpress.com/2010/06/01/russell-e-borland-a-partner-mentor-and-friend/ 
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Revolution in IT-Enabled Competitiveness 
Most current industry leaders substantially owe their existence beyond basic competencies and 
resources to a strong competitive advantage from early adoption of systems engineering and 
statistical methods for industrial production that powered much of the post WW2 economy. 
These manual systems and methods accelerated global trade, extraction, logistics, 
manufacturing and scaling efficiencies, becoming computerized over the last half-century.  

The computer systems were initially highly complex and very expensive, though resulted in 
historic business success such as American Airlines’ SABRE in 19593 and Walmart’s logistics 
system starting in 19754, which helped Walmart reach a billion USD in sales in a shorter period 
than any other company in 1980.  

As those functions previously available to only a few became productized and widely adopted 
globally, the competitive advantage began to decline. The adoption argument then changed 
from a competitive advantage to an essential high cost of entry.5  When functionality in 
databases, logistics and desktops became ubiquitous globally the competitive advantage was 
substantially lost, yet costs continued to rise in software while falling dramatically in hardware, 
causing problems for customers as well as national and macro global economics. In order to 
achieve a competitive advantage in IT, it became necessary for companies to invest heavily in 
commoditized computing as a high cost of initial entry, and then invest significantly more in 
customization on top of the digital replicas most competitors enjoyed.  

The network era began in the 1990s with the commercialization of the Internet and Web, which 
are based on universal standards, introduced a very different dynamic to the IT industry that has 
now impacted most sectors and the global economy. Initially under-engineered and overhyped 
for short-term gains during the inflation of the dotcom bubble, long-term impacts were 
underestimated as evidenced by ongoing disruption today causing displacement in many 
industries.  We are now entering a new phase Michael Porter refers to as ‘the third wave of IT-
driven competition’, which he claims “has the potential to be the biggest yet, triggering even 
more innovation, productivity gains, and economic growth than the previous two.”6  

While I see the potential of smart devices similar to Porter, the potential for AI-enhanced human 
work for increased productivity, accelerated discovery, automation, prevention and economic 
growth is enormous and, similar to the 1990s, while machine intelligence is overhyped in the 
short-term, the longer term impact could indeed be “the biggest yet” of the three waves. This 
phase of IT-enabled competitiveness is the logical extension of the network economy benefiting 
from thousands of interoperable components long under development from vast numbers of 
sources to execute the ‘plug and play’ architecture many of us envisioned in the 1990s. This still 
emerging Internet of Entities when combined with advanced algorithmics brings massive 
opportunity and risk for all organizations in all sectors, requiring operational systems and 
governance specifically designed for this rapidly changing environment.  

																																																								
3	https://www.aa.com/i18n/amrcorp/corporateInformation/facts/history.jsp	
4	http://www.scdigest.com/ASSETS/FIRSTTHOUGHTS/12-07-26.php?cid=6047	
5	Lunch discussion on topic with Les Vadasz in 2009 in Silicon Valley.	
6 https://hbr.org/2014/11/how-smart-connected-products-are-transforming-competition	
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Power of Transdisciplinary Convergence 
 

Management Consulting 
The history of Kyield has roots firmly established in organizational management from our 
knowledge systems lab that was initially part of my consulting firm. Dr. W. Edwards Deming’s 
work in statistics and lean methodology influenced Kyield, which can be observed in the modern 
Kaizen (改善) philosophy; defined as Kai = change, and Zen = good, or ‘change for the better’.7  
Peter Drucker is another that greatly impacted Kyield at the confluence of knowledge workers 
and organizations, as has Peter Senge’s work with the learning organization.8  

One common criticism of consulting is that regardless of how necessary the consultant’s work 
products were in the past, the outcomes were not executable and dependent upon the ability of 
clients who are often confronted with intractable internal cultures, business model or alliance 
partner conflicts, which often prevent delivering and executing what organizations actually need 
to thrive, or in some cases survive. A second related criticism is that in conjunction with scale in 
globalization and in number of chiefs with large budget authority, consultants began to serve 
individual managers rather than the interests of the organization. In some cases in my own 
experience we reported to boards or management teams that executed well in a collaborative 
manner, though more often was the case that the very reasons we were called into a situation 
prevented a resolution until a management or ownership change occurred. 

Unlike previous generations when we were restricted to teaching and coaching, technical 
convergence allows—and competition increasingly requires, executable systems with 
embedded products, including but not limited to productivity, security, motivational tools, 
accelerated discovery, innovation, transactions, accountability, diagnostics, prescription and 
compliance. Generally speaking the Kyield OS functionality represents an advanced pragmatic 
version of what I think Deming, Drucker and many other shoulders we stand on would have 
created if the tools, experience, need, desire and skills had existed during their era.  

																																																								
7	http://www.kaizen.com/about-us/definition-of-kaizen.html 
8	http://infed.org/mobi/peter-senge-and-the-learning-organization/ 
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Computer Science and Physics 
Computer science is similarly diverse with a great many contributions, without which functional 
engineering components simply would not exist.  In the modern era we all owe a great deal to 
Alan Turing and his then theoretical Universal Turing Machine (UTM), or programmable 
computer, from which Von Neumann on have appreciated the brilliant viable design that is 
remarkably similar to modern computing.9  

Claude Elwood Shannon’s work on information theory has come up often, particularly during 
extensive discussions at the Santa Fe Institute where it is not unusual to sit around a boardroom 
table with physicists, computer scientists, biologists, economists, philosophers and others 
exploring entropy methods, algorithmics, astrophysics and thermodynamics of computing.10  
Shannon’s maxim "The enemy knows the system" applies well to business and security 
challenges in the current economy, though Einstein’s work has been the most influential. 

E=mc2 has fascinated me since childhood, which led to studying most of Einstein’s published 
works. The theory of special relativity concept of mass-energy equivalence has parallels and 
relevance to Kyield and contributed greatly to how others and I think about solving big problems.  

The laws by which the states of physical systems alter are independent of the 
alternative, to which of two systems of coordinates, in uniform motion of parallel 
translation relatively to each other, these alterations of state are referred (principle of 
relativity).11 

Consider the principle of relativity to individuals and organizations with respect to interests in 
geography, economics or genetics. Or consider mass of bodies such as organizations in the 
marketplace in a similar way to planets in a solar system. Now consider the relativity formula 
implies that any small amount of matter contains a very large amount of energy, we can 
compare the symmetries of space and time favorably to individual knowledge workers and 
teams in organizations. For example, in his 1905 paper "Does the inertia of a body depend upon 
its energy-content?” Einstein demonstrates that if a body gives off energy as radiation, its mass 
diminishes: 

𝐾! − 𝐾! =
1
2
𝐿
𝐶!
𝓋! ∙ 

Einstein asked another monumental question in 1905: "Does the inertia of a body depend upon 
its energy content?" which translates elegantly to modern organizations as the inertia of an 
organization is dependent upon its energy content, which is derived primarily from knowledge 
workers.  While I have yet to demonstrate as a formula that would (also) neglect "magnitudes of 
fourth and higher orders", this concept is similar to yield management of knowledge. When we 
consider the use of electromagnetic spectrum in the wireless Internet with waves of light and 
diminution of kinetic energy in electrons dependent on velocity, it becomes clear that modern 
computer networks are simply an extension of the universe in motion. I therefore concluded 
early in our R&D that it’s wise to respect the physical constraints of our existence. 

																																																								
9	http://plato.stanford.edu/entries/turing-machine/	
10 http://www.wired.com/insights/2014/06/fear-artificial-intelligence-vs-ethics-art-creative-destruction/ 
11 https://www.fourmilab.ch/etexts/einstein/E_mc2/www/	 
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A recent rereading of a portion of "Cybernetics" by Norbert Wiener in 1948 was stunning in its 
obvious influence to recent history of network computing and artificial intelligence. However, in 
specific engineering terms the primary barrier to executing knowledge yield was a combination 
of scalability over distributed networks, processing power and efficient algorithms.  

Gordon Moore deserves credit for inspiring so many to keep his law roughly on trajectory, as do 
the many AI labs that contributed to functional algorithms, including Sepp Hockreiter and Jürgen 
Schmidhuber for Long Short-Term Memory (LSTM) that is the basis for powering many high 
performance machine learning applications.12   

Several university AI labs experimented successfully during the past five years with GPUs in 
machine learning that has resulted in a thriving community of researchers and developers with 
broad and deep applications, both of which are extensively represented in the Kyield OS. Nvidia 
deserves much credit for filling an important niche in providing GPUs for the nascent deep 
learning market, which is beginning to accelerate innovation in all sectors.13   

Perhaps the biggest change since Turing and Von Neumann’s generation has been the source 
and mission of funding in computing. While 5-7 decades ago the super majority of funding came 
from government sponsors, and in particular the Department of Defense, several corporate 
research budgets now exceed $10 billion annually today with dozens in the billions USD, all of 
which dwarf budgets at leading university AI labs or even national labs. When combined with 
long AI winters and access to massive data in search and social networking, leading lab 
directors have been attracted to Google, Facebook and Baidu, raising ethical questions for 
academic policy as well as economic challenges for society as non-strategic and unconflicted 
pathways for funding much-needed disruptive R&D are few.  

Given that I have been through something similar in our private lab without benefit of the 
financial security of a professorship, I certainly don’t criticize the individuals for protecting 
themselves and families. Rather, I see it as a public policy and organizational governance issue. 
However, the trend in consolidation of top tier AI talent and intellectual property also raises 
serious competitive issues for many organizations due in no small part to the potential of the 
technology for disrupting and displacing incumbents in other industries.  

This problem and obstacle is among the most important strategic objectives for customers to 
adopt Kyield as we automate much of the process while providing strong governance, a menu 
of relevant algorithms and an open platform process to execute algorithms from internal or 
external sources. It has become obvious in dealing with dozens of management teams in our 
early pilot process that the talent and IP issues in AI and ML is considerably under appreciated 
in risk management and business opportunity. 

I’ve had the pleasure and benefit of spending many hours and days virtually and in small 
physical rooms with many of the world’s leading scientists discussing and debating a wide range 
of theoretical and applied research, which helped in bringing together viable methods in data 
compression, algorithms, security and entropy. The strengths each discipline brings to the 
modern network economy are considerable and necessary. Bringing these strengths together 
so that they can be applied to preventing and solving real world problems in a high performance 
system is my specialty.  

																																																								
12 https://kyield.wordpress.com/2015/03/20/recent-trends-in-artificial-intelligence-algorithms-2/ 
13 https://developer.nvidia.com/deep-learning 
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 Exponentially Decaying Error (BBPT)14 
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Confluence of Human and Machine Intelligence 
To understand why we are observing an expansion of capabilities in artificial intelligence today, 
we must travel back in time figuratively and literally (algorithmically speaking). In the 1980s and 
1990s significant problems were experienced in machine learning (ML) methods that stalled AI 
system development.17  ML typically requires storing information via extended time intervals 
using backpropagation techniques over many executed learning runs. It was discovered that a 
highly complex decaying process was occurring in storing and retrieving error messaging that 
resulted in data “blowing up” or “vanishing”, essentially making ML impractical for the vast 
majority of potential applications.  

While LSTM and other techniques substantially overcame related ML challenges (Hochreiter 
and Schmidhuber 1997), other obstacles also required solutions before AI systems could scale 
and process highly structured data, or to manage at exponentially expanding streaming 
complexity in real-time. Innovations in semiconductors, databases, high performance 
computing, optics, compression, and software have matured to offer multiple configuration 
options to augment knowledge work with AI, including deep learning (DL) methods in particular, 
the combination of which can be successfully applied to highly specific tasks in any sector. 

																																																								
14	http://deeplearning.cs.cmu.edu/pdfs/Hochreiter97_lstm.pdf 
15 http://colah.github.io/posts/2015-08-Understanding-LSTMs/ 
16 http://yann.lecun.com/exdb/publis/pdf/lecun-98b.pdf	
17 https://clip.mn/video/yt-IcOMKXAw5VA 
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Overcoming the IT Commoditization Paradox 
One of the great paradoxical challenges of our era is that a thriving global network economy 
requires low cost, interoperable, commoditized components, which invites a network effect with 
rapidly forming monopolies, while a thriving global market economy requires rich diversity and a 
healthy spectrum of differentiated options serving a wide variety of needs. Computer scientists 
have been working on building blocks that would allow a solution to this paradox ever since the 
commercialization of the Internet and Web revealed the seriousness of the problem. In a classic 
example of limitations and risk of academic disciplines, the academic CS community and 
government sponsors share an ideology and short-term economic incentives for universality, 
sameness, open source, and lack of digital property ownership, which strongly favors 
monopolies and government rather than a vibrant diversified economy.  

Our small lab and global network of senior scientists and thought leaders discussed and 
explored various applied resolutions during the 1990s while basic government research focused 
on standards for public networks rather than specific needs of customers. The sharp division 
and need to balance between perceived public interests versus interests of specific 
organizations and individuals was foundational for what became the Kyield OS, and why I 
patented the system once matured; we perceived the need for the power of the rule of law to 
influence constructive behavior, which in hindsight has been confirmed consistently.18  

If we had open sourced (OSS) Kyield earlier as often suggested, we would have lost the ability 
to provide customers with a strategic competitive advantage and differentiality, which are 
essential for businesses, individuals and ultimately government entities. While OSS is aligned 
well with the short-term interest of internal custom developers, data scientists, analysts, CIOs 
and hardware companies, it is not necessarily in the strategic long-term interests of customer 
organizations, their customers and therefore the macro economy, particularly in developed 
nations that compete on intellect rather than scale and cost. In this regard the $4 trillion USD IT 
industry is interconnected with and shares the challenge mentioned previously regarding 
management consultants. The trend has been to serve the perceived short-term needs of 
department heads with large budgets, their individual careers, and their professional 
ecosystems rather than the longer-term mission of the organization, customers and economy.  

																																																								
18 http://cs.stanford.edu/people/eroberts/cs181/projects/productivity-paradox/carr.html 
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Economics and Psychology 
The initial aha moment in our early lab was following an intense period of long months of 
technical work and filtering exponentially expanding data when the limits of information overload 
became apparent, such as poor grammar where normally I would instantly recognize the error. 
My brain seemed to be suffering similarly to a computer loaded with bloatware and insufficient 
memory.  The first significant transdisciplinary leap was in considering the combination of CS 
and knowledge management solutions for information overload and sharing knowledge, which 
include both real and perceived challenges in technology, economics and psychology. 

Although dynamics between machines, humans, organizational management and economics 
are now centuries old, the consensus is that we have entered a new era.19  As emerging 
markets experienced a historic rise in their standard of living over the last four decades, mature 
markets experienced little to no increase on average with many in decline. Uncertainty and 
churn are also high so the reality and perceptions of knowledge workers are changing. 
Motivations vary according to a cauldron of individualistic factors that need to be accommodated 
if to survive and thrive, particularly in areas of fierce competition and highest priority.  

Some types of organizational frameworks do not allow financial incentives while others are 
based purely on financial incentives. Most attempt a balance with traditional methods that fall 
well short of need as evidenced by the recent stampede away from annual performance 
reviews.20  The Kyield OS allows us to offer knowledge currency to address multiple related 
challenges based on the same principle of relativity for each entity:  

• Meritocracy based on accurate analytics 
• Improved production and protection of IC and IP 
• Credible statistical basis for valuing IC and IP 
• More effective, accurate and trustworthy partnering 
• Ability to transact and convert to other currencies 

The system design allows for complete management of the economic relationships in the 
network, including psychological and financial incentives with sophisticated ratings tailored to 
the self-managed profiles. As with all functions and applications in the Kyield OS, knowledge 
currency works within regulatory and corporate governance parameters. 

																																																								
19 http://www.hbs.edu/competitiveness/Documents/competitiveness-at-a-crossroads.pdf 
20 http://www.ft.com/intl/cms/s/2/39b7c560-570a-11e5-9846-de406ccb37f2.html#axzz3p0yx7eV7 
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Life Sciences and Healthcare 
No other umbrella of disciplines contributed more to the philosophy of Kyield than life sciences, 
none have as many complex challenges, nor do any need the result of those contributions more 
on behalf of patients, society and overall health of professionals.  

During the first year of 24x7 operations of GWIN in 1997 I was taking a rare relaxing bath when 
I received an equally rare call from my brother in Washington State, and for some reason I 
happened to have my phone in the bathroom so picked up. The first few sentences of the call 
from Brett changed the lives of several families and extended families forever:  “I had a 
numbness in my arm so I had it checked out by my doctor. He sent me to a neurologist at the 
hospital who called me in to talk this afternoon. She told me I have this disease called ALS—
Lou Gehrig’s disease.21 She said there is no cure and I have three years to live.”  

Three weeks later I picked Brett and his wife up at the Phoenix airport and drove them to Mayo 
Clinic in Scottsdale for a second opinion, but sadly the diagnosis turned out to be extremely 
accurate. Brett passed away three years later after experiencing what undoubtedly only other 
ALS patients can fully appreciate, though also has a profound life-changing impact on family. 

The duration of Brett’s disease occurred in parallel with the operation our GWIN network, during 
which time the Kyield concept matured and I was able to test early components. Given that we 
were operating one of few knowledge systems labs and networks during the explosion of 
information available on the Web, including life science research, I spent much of my time 
investigating ALS.  What I found of course was an extremely complex disease with very little 
understanding. For the first time in our lives other than what we all face in eventual death, we 
were collectively confronted with a situation where there was nothing that could be done other 
than attempt to improve the quality of life while witnessing a horrific deterioration of a strong 
man and amateur athlete still in his prime, right along with his wife and their first child. 

I share this very personal story in part to alleviate any concerns of intention, as it would seem 
impossible to me for anyone having such an experience not to have empathy for patients and 
their families, including a strong desire to accelerate discovery. While in the case of my brother 
the healthcare professionals and community at large were exceptional, the experience also 
opened up our naïve eyes to the structural problems in our healthcare system, which was 
confirmed in subsequent years in our father’s experience with diabetes among many others.22  

I have learned much about life science and healthcare since that shocking day in 1997. While 
the individual caregivers are heroes at times with saint-like qualities, the system itself is often a 
continuous nightmare counter to the needs of good health, which directly conflicts with the 
Hippocratic Oath crafted and adopted 2,500 years ago. So it is little wonder then that so many 
problems in healthcare professions exist, including mental health and drug abuse. Patients and 
healthcare workers deserve better, we have the capabilities now to vastly improve the system, 
and so my firm position is that we have a moral, ethical and economic imperative to do so. 

 

																																																								
21 http://www.alsa.org/about-als/symptoms.html 
22 http://kyield.com/images/Kyield_Diabetes_Use_Case_Scenario.pdf 
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Products and Industry Platforms 
We currently offer three versions of the Kyield OS: 

1. Kyield OS for any organization 
2. Kyield OS for Life Sciences and Healthcare 
3. Kyield OS for Banking and Financial Services 

Kyield OS 
The generic Kyield OS provides optimal management at the confluence of human and machine 
intelligence. Our patented artificial intelligence system23 core is fully adaptive and tailored to the 
unique profiles of each entity with a simple to use interface similar to an advanced dashboard 
for business intelligence or social networking. By applying public and proprietary statistical 
processes and advanced algorithmics to the core platform, the Kyield OS can filter data at scale 
far beyond the ability of humans alone, enhance data integrity, improve productivity and provide 
rapid continuous learning for each individual, team, business unit and organization.  

  

We now offer the Kyield OS on our private label hardware specifically designed for the high 
performance computing functionality required for advanced analytics and machine learning. The 
system can be piloted as low as $500,000 for each six-month phase typically onsite in the 
customer’s data center, lab or office, and later expanded to a regional co-location or hybrid 
cloud configuration closer to global distributed operations. 

																																																								
23 M. Montgomery, ‘Modular system for optimizing knowledge yield in the digital workplace’, USPTO # 8,005,778, 8/23/2011 

  Kyield OS   

Functionality   Operational Benefits   Financial Benefits 
 

 
  

 
  

 Rules-based governance è Enterprise-wide improvement è Reduce risk & unnecessary loss 

Automated w/ semi-auto controls è Mitigate silos & lost time è System-wide improved efficiency 

Relationship management è Improved security è Reduce loss & increase profits 

Predictive analytics è More accurate forecasts è Optimized financial decisions 

Prescriptive analytics è Increased productivity è Higher PP revenue & profit 

Proprietary security è Risk mitigation è Crises & loss prevention 

Data standards & interoperability è Much improved efficiency è Much lower TCO & higher ROI 

Knowledge currency è Improved human capital è Higher level of performance 

Continuously adaptive è Change as need indicated è Increased likelihood of survival  

Continuous learning è Increased innovation è Lead the IC food chain 
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The Kyield Personalized Healthcare Platform 
 “The healthcare system in the United States is a clash among competing forces; it is not a system” 24  

Systemic problems require systemic solutions. Due to the complexity in human physiology, 
diseases, data types, scale, regulatory requirements, distributed diagnostics and adoption of 
digital apps, personalized healthcare requires a highly specific type of system to begin to 
provide patient-centric care or address the massive healthcare economics challenge.  

Jayne’s Principle of Maximum Entropy 

 𝑆 𝑝 = − 𝑝!! 𝑥! ln𝑝 𝑥!  

 Kullback-Leibler Divergence 
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. 

The Kyield OS provides a critical thin layer of semantic intelligence enhanced with AI that can 
process data down to the subatomic level with sufficient data structure and computing power. 
Such a system is necessary to process data at scale far beyond the ability of any human. 
Proper management of data and relationships across healthcare networks is critical for optimal 
patient outcomes, healthcare economics, privacy, security, risk management and compliance. 
While the system offers different values to each entity in the network, each has the potential for 
significantly improved operations and mission alignment. One advantage of the Kyield OS 
architecture is automated data management with a higher degree of accuracy, ease of use, and 
efficiency while consolidating costs across the network.   

The adoption process begins with conversion methods of populating entity profiles within the 
defined network through data extraction techniques from sources containing the most integrity, 
which then provide initial default settings for each entity profile as displayed in each module. We 
then populate the data semi-automatically throughout our modular system with internal security 
that includes advanced profiling and identification techniques for each entity, which significantly 
improves data quality and provides a much more accurate and efficient platform from which to 
conduct all future functions. When insufficient data is available to enable high probabilities other 
methods become necessary, such as applying variables of maximum entropy.25 

Importantly, once installed and relationships verified, the modules populate data in a properly 
structured manner necessary to bring efficiencies up to the highest levels known, thereby 
reducing costly, misaligned and inefficient manual data cleaning and prep. The semi-automated 
process has a simple to use interface providing human control and transparency. The network 
administration (CKO Engine) is similar to an email server and individual knowledge worker and 
patient modules are more similar to an elaborate social network.  

																																																								
24 http://www.ncbi.nlm.nih.gov/books/NBK61963/ 
25 Recently reviewed new variations of maximum entropy by leading scientists in collaboration with Kyield. 
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Accelerated R&D: The Living Ontology 
The Kyield OS offers an important function that qualifies experts with advanced analytics 
extracted from the workflow. When combined with the interactive modules this enables subject 
matter experts to curate and maintain taxonomy and ontology as part of their normal work 
patterns in his/her domain of expertise. The living ontology and workflow can then grow in 
quality and value continuously. We can then provide highly targeted proprietary machine-
learning functions to finally achieve yield management of knowledge in distributed learning 
organizations, thus achieving rapid, continuous ascension to a high level of performance. 
Primarily a positive tool for knowledge workers to enhance their own work, the rating system 
has many applications for any kind of organization including improving productivity, identifying 
and retaining valuable talent, statistical basis for knowledge currency, security and anti-fraud, 
which are serious multi-billion dollar problems as well as a national security concerns.  

Specific Life Science and Healthcare Use Cases 
Specific examples of use case pilots for the Kyield OS for personalized healthcare include: 

Large Pharmaceutical R&D Operation 

Dr. Garrett Lindemann has developed a scenario for large pharma R&D to accelerate 
drug development while lowering overall costs. Ideally the platform will be expanded with 
partners to include full health management by and for the patient. 

Employer Sponsored Health Provider 

The Kyield OS platform is ideally suited for scenarios that are economically aligned with 
disease prevention such as employer paid health systems. This scenario allows 
individuals to manage their work and health with one module interface and proper 
governance, security and relationship management through a thin relatively inexpensive 
layer of intelligence; a powerful system for managing costs and retaining top talent. 

Chain of Hospitals or Medical Clinics 

One great challenge facing healthcare technology is access to patients, physicians and 
caregivers.  One great challenge for hospitals and clinics is that the combination of 
economic forces and regulations are making competitive viability increasingly difficult, 
leading to rapid consolidation in part due to cost of competitive technology.26 

State Medicare/Medicaid 

State governments are facing a systemic problem that requires a system solution. The 
Kyield OS healthcare platform can be applied in a very cost effective manner to drive 
costs down in prevention, precision medicine, and to mitigate fraud, waste and abuse. 

Lab Network 

Lab networks are just beginning to embrace advanced analytics and machine learning. 
The next step is to embrace a full AI systems approach or face a high risk of 
displacement during the early phase of digital revolution of networked healthcare.27 

																																																								
26 http://www.wsj.com/articles/the-obamacare-effect-hospital-monopolies-1429480447?alg=y 
27 http://blogs.wsj.com/cio/2015/11/02/quest-diagnostics-cio-leads-move-beyond-lab-tests-into-data-analytics/ 
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Banking and Financial Services 
“God hath wrought this” 28 

Background: 

As the telegraph was to accelerating the development of the western 
U.S. during the industrial revolution, computer networks have been 
to the global economy during the information revolution.29  

Although both eras suffered disruption, displacement and global 
financial crises, the industrial revolution was relatively predictable by 
following physical industrial assets in railroads, commodities, 
telegraph lines, roads and later to include airport hubs, which 
determined the fate of local economies. While the computer 
revolution shared similar gold rush and wild west qualities, the 
network era has become synonymous with uncertainty. Economic 
outcomes are increasingly determined by the mathematics in 
algorithms, electromagnetics, and data physics, rather than that of 
commodities or physical infrastructure alone.  

Among the most notable differences between the two eras is the 
pace of innovation and adoption of new technologies. While the 
telegraph became operational in 1844, the Federal Reserve Banks 
did not begin moving currency by telegraph until 1918. In 1951, The 
Franklin National Bank in New York introduced the first credit card, 
but it wasn’t until 1966 that a group of banks formed what became 
MasterCard International. An alternative to manual check processing 
was finally approved in 1972 with the automated clearinghouse 
(ACH).  

In contrast, the Internet carried 1% of global telecommunications 
traffic in 1993. By 2007 the volume had grown to 97%. The network 
economy leap-frogged physical wires with mobility in emerging 
markets, which contributed significantly to double-digit GDP growth. 
In 1997 two AI professors published a groundbreaking paper on long 
short-term memory that would combine with GPU innovation a 
decade later enabling machines to learn across low cost networks.  

In the same year Kyield was conceived (1998), Google was 
launched with an angel investment and Peter Thiel gave a lecture at 
Stanford on an idea that would become PayPal, which is joining the 
S&P 500. The smart phone was introduced in Japan in 1999 and just 
15 years later annual sales exceeded 1.2 billion units. 

While self-propelled advancements in the network era began slowly 
and incrementally, components built on top of decades of R&D have 
accelerated innovation in recent years, providing historic opportunity 
and risk.   

 

Samuel Morse 1840 patent for telegraph 

1844: Telegraph30 
1906: Electronic Register 
1918: Electronic Money 
1939: CNC Calculator 
1946: ENIAC 
1948: Cybernetics 
1951: UNIVAC 1 
1955: Logic Theorist 
1958: SAGE 
1960s: Credit Cards 
1960: Dataphone, COBOL, LISP 
1961: UNIMATE 
1963: ASCII 
1964: Supercomputer/SABRE/BASIC 
1965: DENDRAL & Simula 
1969: UNIX 
1970s: ATM & ACH 
1971: Microprocessor & Email 
1973: Ethernet 
1976: Apple 1 
1979: VisiCalc 
1981: MS-DOS 
1983: TCP/IP & RSA  
1984: Magnetic tape & 3D print 
1985: The WELL & C++ 
1990: HTML/HTTP/URL 
1991: PPG & Linux 
1995: VHS Backbone NS 
1996: Checks read by ML 
1997: LSTM algorithm 

																																																								
28 On May 24, 1844, first message by telegraph between Samuel Morse and Alfred Vail: “What hath God wrought?” 
29 http://www.atmmarketplace.com/news/top-10-inventions-in-money-technology/ 
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2015 

Well over half the global economy is now sourced, conducted and/or 
transferred over digital networks (W. Brian Arthur at SFI & PARC). 
The United States is the world’s largest debtor. China led the 
creation of the Asian Infrastructure Investment Bank attracting the 
participation of most American allies. Incumbent U.S. tech 
companies may lose tens of billions USD due to loss of trust 
surrounding the Snowden/NSA scandal, several of which have 
surpassed the tipping point of maturity with slow or negative growth, 
and innovation that is a generation behind. Cyber security and threat 
of disruption or displacement are now among the greatest risks to 
business and governments.  

Mobile banking is growing rapidly and becoming the preferred choice 
of commerce in the youngest and largest populations. Financial 
technology is now receiving record levels of investment, much of it 
aimed directly at displacement of traditional financial services with 
the blessing from some regulators and governments. Microsoft, Dell, 
and NASDAQ have joined a growing number of companies that have 
embraced Bitcoin. These trends come at a time of vastly increased 
bank regulation, restrictions on earnings and lower margins. 

During the first six months of 2015 deep learning innovation 
surpassed human ability in increasing numbers of narrow but 
important tasks. Multiple records in image recognition have recently 
fallen. In June alone newly published tests from credible academics 
have proven deep learning in life sciences R&D and surpassed 
humans in an IQ test. Yet despite this pace of change, or due to the 
range of uncertainties posed by opportunities and threats in 
technology, economics, and politics, most mature organizations are 
seemingly frozen in the headlights, surviving off of previous 
successes while competitors accelerate.  

It need not be so. With Kyield’s OS, banks can continuously learn 
and adapt in real-time to changing conditions with much improved 
intelligence, efficiency and risk management while respecting privacy 
and achieving compliance. By extending this advanced system to 
customers and partners a strong enduring competitive advantage 
can be realized, and do so while significantly lowering systemic risk. 

 

 
 
 
 
1998: Confinity & Google 
1999: Smart phone & HFT 
2003: CALO funded by DARPA 
2005: EC2 / AWS 
2008: Financial crisis & Bitcoin 
2009: 3D blood vessel 
2010: UPS Orion 
2011: Watson, DeepMind & Kyield 
2013: Snowden & NSA 
2015: DL exceeds humans 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mark Montgomery 2011 AI 
systems patent for knowledge 

yield in digital workplace 
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The Pilot Process 
Purpose: 

The specific purpose of the pilot installation is to clearly illuminate the Kyield OS to achieve 
mutually desired positive outcomes. The expected benefits from the high level of networked 
intelligence depend on the initial targeted use case jointly developed with customers. Generally 
speaking the benefits a pilot will demonstrate include providing employees and customers with a 
superior experience and value than what was previously possible on a clear trajectory towards 
significantly improved network efficiencies, higher levels of security, lower operating costs, and 
improved functionality in critical areas of competitiveness, productivity, crisis prevention, risk 
management, fraud detection, business development and innovation with new product options.  

 Continuously Adaptive Learning Organization 
Banking and Financial Services 
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Example: Banking, Phase 1 
Phase I of the pilot install will employ the patented modular data management system 
distributed over multiple business units focused on specific priorities of the bank. This phase will 
demonstrate the adaptive nature of the Kyield OS for improved business intelligence, intellectual 
capital creation, and ‘subconscious collaboration’ with attribution of contributions, and network 
efficiency across the digital workplace.  
 

 

 

 

 

 

Phase 1: Patented AI System 

The patented AI system provides the 
ability to tailor data to each entity 
within the confines of security, 
corporate governance and regulatory 
compliance. System-wide settings 
and permissions define relationships 
across the network, which can rapidly 
scale up in the modular design with 
nearly identical components to the 
largest commercial networks currently 
running at high performance, while 
simultaneously focusing down to the 
molecular level as needed.  

Once the generic Kyield OS is 
installed, algorithmics are applied to 
enhance worker and customer 
information with machine learning, 
which adapts and learns continuously 
from the natural workflow and other 
verifiable data sources. Whether an 
employee, customer, business unit or 
large organization, the Kyield OS 
tailors to the specific needs of each 
profile. Modules are semi-automated 
to allow planning for future goals 
rather than just tracking history. The 
system can be integrated with many 
customer or employee dashboards or 
in simple to use Kyield modules.  
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Phase 2 
Phase 2 demonstrates the benefits of AI to include machine intelligence and deep learning for pre-
defined goals as well as non-linear detection of unknowable relationships, opportunities and threats. 
The system’s ability to provide a continuously adaptive learning network will become apparent in 
visual graphs and text formats as data is populated, the system scales, and machine learning cycles 
are provided an opportunity to run more frequently in priority areas.  

 

Algorithmics 

The Kyield architecture contains an automated selection 
process for predefined algorithms for the generic system, 
industry and organization, which are run at regular intervals 
depending on resource optimization and network load 
balancing. Customers can then apply these or other 
algorithms to any task within the system deemed 
necessary. 

Access for algorithms are defined with the CKO Engine 
similar to other permissions as appropriately provided by 
Kyield, customer teams, or third party in multi-party 
relationship management. A menu of algorithms are 
selected prior to system installation and included in tests 
with mock data prior to live operations. Additional 
algorithms can be added or developed to meet the highest 
priority areas. 

 

 

 

 

 

 

 

 
 

Phase 3 
Phase 3 will provide a fully functional continuously adaptive learning system. The Kyield OS will 
be integrated with select business units and partners to include regulatory reporting. The system 
will automatically detect threats and opportunity continuously and provide alerts delivered with 
pre-defined precision. Expectations are that by the end of this phase algorithmics will have been 
refined, some discarded, tailored, or newly adopted. Knowledge currency will be refined and 
converted to other currencies with customers and partners. Blockchain will be integrated and 
tested. New data security will be introduced and tested. The goal of Kyield is to demonstrate the 
value of the system design by the end of phase 3 so as to eliminate any residual doubt on the 
investment benefit or whether to expand the Kyield OS system-wide. 

	
Redacted 

Menu 



                                     Ascension to a Higher Level of Performance                               2016 

PROPRIETARY/CONFIDENTIAL  19 

Regulatory Compliance 
In a phased approach the Kyield OS can be 
integrated with pre-existing compliance 
analytics and reporting with the option to 
replace existing reporting. A particularly 
attractive option exists to extend Kyield 
modules to key customers and regulators for 
optimal efficiency and relationship 
management. 

While every attempt has been made to 
reduce the need for manual data prep and 
systems integration, a team of experts are 
needed on a continual basis as problems 
are inevitable in such large complex 
adaptive systems as banking networks. 
Installation requires close collaboration 
between a small team at Kyield with a bank 
team that includes senior management, data 
science, analytics, regulatory experts, 
statistics, security, software programming, 
data center operations, and telecom. 

The combination of Kyield’s patented AI 
system covered through 2029 combined 
with continuously streaming data, linear and 
non-linear algorithmics, and deep learning 
for each entity profile throughout the 
network, enables anomaly detection for 
opportunity and threats 24/7/365. 

 

Phase 4 
Phase 4 of the pilot process expands the Kyield OS across the network to all knowledge 
workers and key partners while refining and optimizing priority areas. Kyield offers significant 
pricing incentives that share the benefits of scaling with customers in part to accelerate adoption 
and in part to better achieve the customer mission. Research provides compelling and 
consistent recurring evidence that whether for productivity, crisis prevention, operating costs, 
discovering opportunities, security, or risk mitigation, organizations are better served by 
extending the Kyield OS and targeted functions across the entire network. Although many cases 
such as terrorism, large investment losses, internal and external fraud, and industrial accidents 
show missed opportunities and crises that contain a high probability of mitigation or prevention if 
the Kyield OS had been installed in time, research also confirms that malintent will attempt to 
conduct activities in an unobservable manner and that the individual workers distributed 
throughout the organization often serve as the best eyes and ears of the organization. The 
Kyield OS optimizes this dynamic to the extent possible within the confines of regulatory and 
corporate governance parameters.  
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Phase 4: Optimization 

Examples of additional functionality possible for banking and financial services: 

• Robo-Advisors for brokers or customers 
• Additional fraud detection 
• Counter-party risk assessment 
• Physical asset risk management 
• Insider risk detection 
• Investment risk management 
• Currency risk management 
• Macro economic risk 
• Regional risk assessment 
• Industry risk management 
• Business development discovery 
• Product development discovery 

Capabilities 

While Kyield is a small company operating in lean fashion to include self-funded R&D over two 
decades, we’ve nonetheless invested in the low seven figures with an exceptionally mature 
culture and conservative model. In addition, we have access to many of the world’s leading 
scientists in all related disciplines with applications or expression of interest from senior 
scientists and engineers from most technical leaders as well as leading university and national 
labs in the U.S. and Europe, including all levels of security clearances. The actual make up of 
the team depends on specific needs, scope, and terms of engagement. 

Proposed Project Pricing: 

A. Actual cost plus negotiated percentage with completely transparent and open books with 
audit option. 

B. IP and trade secret license with optional consulting. 

C. Flat annual fee with bonus based on outcomes. 

D. A multi-year SaaS model with sufficient scale to amortize and finance the investment. 

While pilots start at $500,000 on 6-month intervals, this should be considered bare minimum for 
the generic patented core to demonstrate specific use case functionality, not including system 
integration. The lowest cost estimate to date for a full installation in a Fortune 500 company has 
been over $10million USD, not including data prep and integration, which was for a lightly 
regulated manufacturer. A large complex pilot for a leading pharma company was recently 
priced at $25 million per year flat rate plus 7% of lifetime revenue from new drug development, 
which requires extensive custom work in highest value priorities for the company by a large 
team of leading scientists and engineers.
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Conclusion: In This Case The End Justifies the Means 
While each organization faces similarities as well as unique circumstances and challenges, a 
few universal truths stand the test of time, which have served as the cornerstones of Kyield’s 
R&D, system architecture and design.  

First and foremost, despite the miraculous powers claimed by some, we are all constrained by 
the laws of physics, math, economics and jurisdictional bodies. These constraints represent the 
majority of a myriad of specific obstacles and challenges in mitigating risk, prevention of crises, 
optimizing productivity, accelerating innovation and other critical tasks facing today’s 
organizations. Indeed in many actual cases these constraints have proven causal to severe 
crisis. A fully adaptive system design tailored to the needs of each entity within the confines of 
compliance and corporate governance is the only known method possible in achieving many 
critical tasks. This functionality is substantially reflected in the patented core of the Kyield OS. 

Equally important, for without overcoming resistance to change and obstacles to adoption no 
such system will be implemented and therefore never allowed the opportunity to prevent crises 
or accelerate discovery, the Kyield design must satisfy the needs of boards as well as the 
psychological and pragmatic requirements of management, knowledge workers and customers. 
This required a highly technical set of solutions to simplify inevitable complexity, particularly in 
large highly regulated global organizations. The system must then be delivered in a simple to 
use manner that is substantially automated and operating in the background. And since physics 
requires the management of customer data to achieve the priorities of customers, a 
collaborative pilot process with customer organizations is necessary, unless of course the Kyield 
IP is licensed to others, which is why Kyield offers flexible options. 

																																																								
31 MM:	Why core in Kyield is patented; most value is dependent upon tailored data and needed to protect R&D investment. 
 
 
	

Four Stages of Enterprise Network Competence 

1: Functional  è 2: Relevant  è 3: Competitor è 4: Leader 

 
 
 
 
 

  
 
 

    
 Trustworthy è Transparent è Tailored31 è AI-Enhanced 

Accessible è Timely è 24x7 Adaptive è 24x7 Learning 
Manageable è Standardized è Fence Free è Proprietary 
Convenient è Mobile è Interoperable è Strategic 
Easy to Use è Mission-Oriented è Semantic è Semi-Automated 
Quality Data è Actionable Data è Predictive è Prescriptive 
Affordable è Financeable è Verifiable ROI è Dominant 
Transactional è Accretive  è D-Currency è K- Currency 
E-Commerce è M-Commerce è Embedded è Productized 
Secure è Compliant è Diagnostic è Preventative 
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Finally, since Kyield has a significant investment during two decades of R&D with extensive 
intellectual capital and trade secrets to include future patents, which is necessary to achieve 
priority needs of customers, we must be able to protect and defend our intellectual assets or 
they cannot be offered. This represents a considerable challenge as many organizations are 
apparently unaware of how important protection of intellectual assets has become in 
determining who thrives, who survives and who does not.  

Even with widespread theft and reverse engineering in the network environment, this dynamic 
manifests as a Darwinian test conducted worldwide every day in the battle of business and 
economic supremacy between nations. In some respects the most important rule that constrains 
Kyield and any other such system consisting of interoperable intellectual parts may be the 
cultural DNA of the organizations and their decision makers. Who can be trusted with our crown 
intellectual jewels? 

Despite our best wishes and intent for our work to assist the most people and organizations 
possible, the answer is ultimately up to the customer. The journey begins with an agreement in 
advance to protect the assets of the other party. To date the number of organizations willing to 
do so is a minority, which speaks directly to why the occurrence of preventable crises is so 
common today as objective systems are often blocked in favor of internal or external systems 
that are usually conflicted with unhealthy relationships and alliances.  

This condensed e-book is intended to provide as much information as we deem prudent given 
the rules of engagement on our voyage in assisting customers in achieving and maintaining a 
leadership position. For those engaged in the pilot process we hope this effort helps verify and 
reconfirm your commitment not just to Kyield but all efforts towards achieving a higher level of 
performance. For those who have yet to make a commitment our hope is that this e-book will 
satisfy understandable legitimate concerns in the difficult decision process in determining which 
advanced technologies to adopt, when and why.	 
For those prepared to ascend to a higher level of performance, Kyield and our Kyield OS is 
ready, willing and able to provide the system platform upon which to do so. 
 
 
 
 
Mark Montgomery 
Founder & CEO 
Kyield  
Mobile   1+ 505 629 5433 
markm@kyield.com 
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