IntudhtyAI

We Show You The Future

The History and Logic
of

Intuitive Rationality™

Intuality Inc

2023




W IntualityAl”

Lq/ We Show You The Future

Contents

IntualityAl™ and Intuitive Rationality™............ooiiiiiiiiiiiiiiiii e e e e e eeees 4

The History of Intuitive Rationality ............coiuiiiiiiiiiiii i e e e e aae

Realizing the Limits of History-Dependent Predictions

Prediction is about the probabilities of an uncertain future ...........coocoiiiiiiiiiiiiiiiiiiii, 5
Identifying the Human Elements of Data .....oooueiiiieiiiiiiiiiiiiiiiiieii e e eeieeeieeeeeeanaans 6
Ecological Validity of Intuitive Rationality ........coeuiiiiiiiiiiiiiiiiiii e ee e eaeees 6
A Series of Commercial APPlICAtIONS .. ..uiiineiiiiit it ittt eee et ee et e et eenaereaes 7
The RESUILS SO Far ....ouiiiiiiiiiii s 7
INEUALEYAT-ON-G-ChiP . enniiii et ettt e e et ettt et e e e e e eaneeaaeeneeaneennennees 7
IntualityAl On-Board Computer with Satellite Data Communications ...........ceeevieviieriienneenennenn. 8
IntualityAl Management of Live Futures Trading ACCOUNTS.........coevuiiiiiiiiiiiiiiiiiiiniiiiiiienaens 8
IntualityAl for Personal COMPULETS .....ouiuuiniiuiiiiiiiitiit e ee et eaeas 8
IntualityAl On-Board Transportation MONTtoring .........ccocvvuiiiiiiiiiiiiiiiiiiii s 8
IntualityAl General Intelligence Application ...........ccviiiiiiiiiiiiiiiiiiii 8
LS o | O o o T ] U= N 9
Defining features Of IR ........uiie i et e et et ee e ee e et eeneeaaeeaeaneennennees 9
THE [0GIC Of IR .. e ittt ittt ettt ettt et et e et e et et e et e eaaeeaeeeeeaneeanesneenneennanenneenn 10
IR General LOGIiC FLOW ..uuiuiiniiiiiiiiiiiiiii e 10
System 1: the SUDCONSCIOUS ....vnniieiit et ettt e e e ee e e e e e eeeeanenns 11
System 2: The CONSCIOUS .. uouuiniiniitit ittt e e aes 11
Why is this Comparison IMportant? ..........ooiiiiiiiiiiiiiiiiiiii s 12
An IR Event: Processing in discrete time events...........ccoiuiiiiiiiiiiiiiiiiiii i 13
INPUt ReqUIremMENtS Of IR .. ..ottt e et e ettt e e e et eeaeeeeaneaneenneenneeneeaneanes 14
Objective and INflUENCEr INPUL DAtA ...uveineirniiieiiiteetee et et et e et et eeeeeeeeneeanereeaneanaenns 14
Base Event Creation .......c.ovviuiiiiiiiiiii 15
Historical ‘What If” SCeNArios........cooviiiiiiiiiiiii i 15

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 1 of 58



W IntualityAl”

Lq/ We Show You The Future

INPUL DALA DELATLS . et veeteteete et eete ettt et ee et ettt ee e eeneeaeeneeaneaeenneeneeaneennesnaeeneennennnenns 15
IR’S SUDCONSCIOUS - SYStEM 1 .. \iiniiiiit ittt et et ee ettt eeeeeneeneeaaeneeaneanneaneranennes 16
TWELVE BIaSES ... vttt e 16
Heuristic/Biases RElatioNSNIPS .. ..euuiuieitiit ittt et e et et e naeeaeneeaeenneannennes 22
IR’S CONSCIOUS = SYSEEIM 2. ..ttt ittt ettt et eeeateeenaeeeaeanaeeeanaesenneesenneeenns 24
Creation of Future EVents.......c.ooiiuiiiiiiiiii 24
Determining Base EVENE TiMES .. ..ouuuinniiit ittt ettt ettt ettt et e ee e eeenes 25
Finding the Best of ALl 150 FULUIE EVENLS ...cvuuuiiiiiiiiiiii e iii e e et eenneeeenaenneens 26
Correlation of All Input Future Event Probabilities ............cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 26
Objective & Influencer INPULS 0N the X-AXiS ...eeuuirniirnertirer et erieeeeeereeeeeeneeneeneeaneananes 29
Probabilities on the Y-AXiS........cooiiiiiiiiiii 30
FULUre 0N the Z-AXIS ...uouiniii i 30
Time, the FOUrth DimMENSION .. ...ttt e ettt et e et et eeaeeaaeeanaeeaaaeeaanaaens 30
IRCUDE. ...t 31
EVOLULION L ovinei s 31
Ly 1T =13 Tl < PP 32
= Lo o N 33
MUBBEION .o e 33
Terrain Changes over Multiple INtervals .........coiuiiiiiiii e 33
(€T 1013 (o] ol [T B PP 34
Graphic Manipulation of Biological Properties .......co.eeeeiuiiiiieiiiiiiiiiiiieiiieiieeieeeaneeanns 34
IR CUDE DFILLAOWN «.uvaiiie e e 36
The Variance Terrain and Complex System Control (Fourth Order Properties) .......c.ccovviiiiiinnnns 36
Variance Monitoring and CONTIOL. .. ... eeueirueiit it ii et ree et ere et eenteaaeeaeeaneeneaneenaeaneennenn 37
Display for Manual and AUtOMAtiC CONEIOL ...ueuueinneitiiit it ittt eree et et eeeeeeerneeaneeeneenanaes 38
Display for Automatic Feedback CONLrol.......cvuuiiueiiniiitiie it e e et e reeee e eeaeneeaaes 38

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 2 of 58



AR IntualityAl”

\_,(/\W//‘ We Show You The Future

Terrain Colar SPECLIUM .. .vinuti ettt et et et ettt et eeaeeaaeeeeeneeaaeeeneeaneeaneennennaennesnnen 39
Terrain Slope ManipULAtioNn .......eeutereei ittt ettt et e et et eeeeaaeneenaenneeaneanaeaness 39
IR Interface Device REQUINEMENES . .u.uuint ittt ettt re et eeneeaaeeneeeneeneeeneeananeennenneeanes 39
Basic Functions of the IR Interface Device .........ccooviiiiiiiiiiiiiiiiiii 39
Mobile RF Touch SCreen DeVICES .........iviviniiiiiiiiii i 40

Appendix A: IR Application Results

a0V T T ] S PP
FULUFES MarKeLs ...ouvniei i 42
Election PrediCtions .........ouiuiuiiiiiiiii i 43
2019 Prospective donor/legislator PreferenCe. . ...oe it ii e e aeas 45
Health & Chronic Care ManagemENT .. ...o.ueeueieertirteete et eeeeeeeneeeeaneeaneeneenneraneenennennesanes 47
Heart Arrhythmia PrediCtion .......ov i e e e e e e e eaeeaanees 48
Sports: NFL Football - best published track record in Las Vegas .......oeveeviieiiiiiiiiiiiiienneennneennnns 49
Blood Glucose PrediCtions .........ccouiiiiiiiiiiiiiiii 50
el o1 Ll Vel 417 | 4 PPN 51
EConomic INICAtOrs .....viviiniii i 53
1,000 ROULS Of UNDIaSEd DICE ..uuutiiiitiiiiit ettt ettt e ittt ettt et e eeeaeeeaaeeneeeaiaaeeaaeeannaes 54
....................................................................................................................... 56
CONEACES ..ueniii e 58

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 3 of 58



AR IntualityAl”

\,()\/7‘/ We Show You The Future

IntualityAl™ and Intuitive Rationality™

IntualityAl predicts future events by understanding the human decision-making influence imbedded in
real-time, real-world data. It views and interacts with data the way us humans do, by simulating our
cognitive prediction and decision-making functions at our conscious and subconscious levels and taking
appropriate action within applications.

This generic Al science is called Intuitive Rationality™. Commercial applications are producing
decisions, and actionable alerts within many domains: sports, finance, healthcare, elections, public
opinion, Internet traffic, vehicle components, and more. Results over these last decades are generally
outperforming conventional predictive methodologies where, in at least the domains above, complexity
is high, there is a lack of dependable prior knowledge, and there is a constant demand for rapid
response. Intuitive Rationality is designed to meet these challenges, like its expert human
competitors.

The new exploding awareness of artificial intelligence is experiencing a growing understanding that it is
not complete unless it behaves like us, that our realities are the result of a constant ‘summing up’ of
all our right and wrong decisions and actions, that all data does not magically appear from some non-
human unbiased generator, and that trying to clean it of all human bias is a fool’s errand that distances
it from the real-world problems it is trying to solve. Our research over the decades has demonstrated
that to understand data and predict it, we need to view it through the lens of simulated human
cognition and action, the core of its creation. This is the logic of Intuitive Rationality.

See a more detailed explanation of Intuitive Rationality in
“Intuitive Rationality: predicting future events with the new behavioral direction of Al”

2"d edition, Intuality Inc, Google Books, 2023.

The History of Intuitive Rationality

Realizing the Limits of History-Dependent Predictions

The core logic was developed beginning in the mid to late 1960’s, as an alternative to the processing-
intensive methodologies of regression analysis, linear programming, world distribution and supply
models - under the management of this author - in the petroleum and other international

industries. Many of those applications generally answered the obvious and, by that process, separated
the ‘wheat from the chaff’, leaving the core, complex problems for subjective and often after-the-fact
analysis and decision-making by human experts and their committees. Those systems were two-
dimensional (time-versus-data) and made it very difficult to gain a sense of the third dimension (value
within over time/data events) and fourth dimension (rate of change between events), explained below.
In highly complex environments, there continues to be failures in identifying the subtle and unique
emergence of new critical events, like 9/11, the 1970’s oil embargo and certain South American
revolutions. These predictive models often produced an emerging event that mathematically
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prevented additional sweeps across all future probabilities to identify sometimes more significant
future probabilities.

Conventional mathematical prediction/probability statistical functions (classical and frequency) place
heavy reliance on reductive software models to emulate complex combinations of human and
electro/mechanical operations, like a human/robot assembly line. The logic of these systems still
depends on the pre-training of human “expert” knowledge into rule-based models. This micro, bottom-
up approach works well for ‘bounded’ applications that have dependable data sources, a clearly
defined rule set, with no dominating complexities of hysteresis and resonance. However, in
‘unbounded’ application environments these applications have required continuous retaining and
parameter tweaking to keep them relevant and profitable. Their complex multiple regression analyses
and curve-fitting methodologies in all their forms usually fall short. Their predictions can become
victim to filtering and smoothing effects on input data, steadily reducing responsiveness and prediction
accuracy. They often have short economic lives but can become institutionalized and resistant to
change. We humans like the idea that we, not some complex computer system, have control. We find
comfort in recalling historical events to confirm new decisions. Sports fixates on outdated teams and
players’ statistics. Politicians depend on old political alliances. Stock traders’ knee-jerk react to
historical comparisons with no thought of their current economic impact.

Prediction is about the probabilities of an uncertain future

Intuitive Rationality and its commercial interface, IntualityAl, are designed to understand complexity
from a human behavior rather than a historical mapping perspective, using Bayesian-based
mathematics to predict the likelihood of future critical events and produce actionable alerts in
response to high probability events.

Intuitive Rationality is based on the Bayes argument that rationality is defined instead by the ability to
reason about uncertainty. Although people are typically poor at numerical reasoning about probability,
human thought is sensitive to subtle patterns of qualitative Bayesian, probabilistic reasoning.

Probability is often taught as capturing “objective” facts about something, for example,
gambling devices such as dice or cards. It is sometimes presumed to be a fact, for example,
that the probability of a fair coin producing three consecutive heads is 1/8. However, in the
context of cognitive science, probability refers not to objective facts about gambling devices
or anything else, but rather, it describes a reasoner’s degree of belief. Probability theory is
then a calculus not for solving mathematical problems about objects in the world, but a
calculus for rationally updating beliefs. This perspective is the subjective, or Bayesian view of
probability. We thus argue that human rationality, and the coherence of human thought, is
defined not by logic, but by probability.’

Intuitive Rationality applies Bayes Rule, but with a twist. All data has both a quantitative and
qualitative value, as described below. The combination of these two data elements has been found to
be crucial in simulating human decision making.

" Précis of Bayesian Rationality: The Probabilistic Approach to Human Reasoning, Behavioral
and Brain Sciences, Oaksford and Chater,2009

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 5 of 58



W IntualityAl”

\,q ¢/~ We Show You The Future

Identifying the Human Elements of Data

This author was fortune to have attended two lectures in graduate school by Herbert A. Simon, a
pioneer of scientific administration based on decision-making.? Viewing data with this human decision-
making focus led to deeper study of the roles of cognitive biases in decision-making, introduced by
Amos Tversky and Daniel Kahneman as our systematic but purportedly flawed patterns of responses to
judgment and decision problems.* At that time, there were hundreds of defined cognitive biases. The
challenge was to classify and identify those that appeared to be inclusive of others and that could be
mathematically represented and managed by assigned heuristics - mental shortcuts commonly used to
simplify problems and avoid cognitive overload. (See below for further explanation.)

Four biases and their associated heuristics were considered computable from normal input data series:

o Risk averseness - a MLB batter’s home run discounted by a 2.5-to-1 probability of getting a
follow-up home run.

e Confirmation - the same result as its prior value that reinforces a MLB batter’s probability of
doing the same again.

e Qualitative - the change in absolute value from a base of prior absolute values, as a MLB batter
hitting an average of 30-yarders.

e Quantitative - the change in the number of values from values of prior number of values - the
same MLB batter hitting a homerun in 4 at-bats, regardless of the distance.

Many data series were processed through a combination of these biases/heuristics by large computers
systems in New York City and Charlotte, North Carolina, in the 1970s. The data series were from
diverse databases in financial markets, petroleum industry, and random number series. Results showed
this new logic was producing unusual ‘profits’ over time, with minimal ‘losses.” The human element in
data was being identified through the simple mathematics of human biases/heuristics. The system was
understanding data series variance in a human way, given its limitation to just the four cognitive
biases/heuristics tools. This approach was outperforming regression mathematics where the data series
were complex and uncertain. For the first time there was a humanized logic that was understanding
data.

Ecological Validity of Intuitive Rationality

At the intersection of cognitive science and computation, the essence of human decision-making was
put under the microscope. A journey into the intricacies of intuitive predictions, embedded deep
within our subconscious, was embarked upon. This is the very core that has evolved to ensure our
survival in an ever-changing world.

Consider a simple yet poignant metaphor: When darkness engulfs your home due to a power outage,
your preparedness might have led you to stock candles and flashlights. Or in the face of an unexpected
freeway gridlock, your car's navigation system offers an alternative escape route. While these
situations may echo past occurrences, each event is a unique tapestry of human-defined causes and

2 Simon, H. A., (1957)
3 Simon, H. A., (1960)
4 Cognitive Bias, ScienceDirect, 2022
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effects. Drawing a straight line between past and present using mere reductionism is an endeavor
fraught with imperfections. The complexities of any system or object extend beyond the mere sum of
its historical parts.

Now, juxtapose two cognitive methodologies: Regression analysis, a conscious, methodical breakdown
of historical data (classical and frequentist), versus Intuitive Rationality, an instinctual, subconscious
response to real-time stimuli (Bayesian probability). Picture a regression analyst during a blackout,
meticulously analyzing the root causes, while Intuitive Rationality prompts immediate, intuitive action.
In the face of dynamical environments, an over-reliance on historical data can leave us paralyzed,
whereas intuition can propel us forward with agility.

This dynamism in decision-making—how effectively we foresee and navigate the unpredictable
trajectories of complex systems—is termed ecological validity. The eureka moments, when you swiftly
illuminate your home or adeptly sidestep a traffic bottleneck, are more than just personal victories.
They validate the heuristic frameworks guiding our actions, not by laborious data dredging, but by the
sheer bias-driven intuitive success of the decision.

In the vast realm of cognition, Intuitive Rationality is the nimble-footed athlete, relying on tried-and-
true heuristics rooted in real-world pragmatism. It's the embodiment of our evolutionary knack to
swiftly assess, act with conviction, and move on, unburdened by the baggage of past data. To draw a
parallel, when the tennis maestro Roger Federer was prodded about his odds against an opponent,
despite a favorable historical record, he sagely noted the irrelevance of past games. The present, after
all, is a new game altogether.

A Series of Commercial Applications

The name Intuitive Rationality is referenced as “IR” for the rest of this paper. The commercial name of IntualityAl is
used for the names of all prior, different venture product names.

The Results So Far

The results are from years of successful applications in the financial markets, election polling and
public policy, eLearning, vehicle monitoring, healthcare, sports gambling, and more. Its artificial
GENERAL intelligence characteristics continue to be validated by application to these disparate
environments without any change to its core logic, other than the addition of biases/heuristics from
the initial 4 to the current 12. There has been a series of commercial ventures that have used the
evolving Intuitive Rationality logic over the past four decades.

IntualityAl-on-a-Chip

In 1975 to 1979, the first version of IR was programmed into an EPROM chip and manufactured by Texas
Instruments, for the Texas Instruments and Hewlett Packard programmable, handheld calculators.
Users could input data series to produce alerts of high-probability future events. The Futures markets
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and petroleum field analysis were the major international applications. Users created a secondary
market for the limited chip production at higher chip prices, confirming user application success.

IntualityAl On-Board Computer with Satellite Data Communications

In 1981, a partnership with Ted Turner at WTBS satellite service allowed their international subscribers
to install the upgraded hardware processor-based version of IntualityAl (expanded biases/heuristics) in
Apple Il computers. This was the first international satellite broadcast feed to end-users with a 18”
reception dish of processable market data.® At the user end, an insertable computer board,
manufactured by IntualityAl, selected incoming market data, processed it through IntualityAl and
outputted trading alerts to users® in the U.S., Canada, Caribbean, Hawaii, Hong Kong, and Australia. In
1985, this system was licensed to a major brokerage company.

IntualityAl Management of Live Futures Trading Accounts
Beginning in 1981 and ending in 1988, IntualityAl real-time managed a Futures track record account. Its
value increased 48 times by the end of 1987, with only a 10% drawdown during the 1987 crash.”

IntualityAl for Personal Computers

The 1980’s emergence of the personal computer was the opportunity to create a PC version of
IntualityAl. By this time, continuing research had added the current full complement of 12
biases/heuristics, defined below. This application was sold to a Carnegie-Mellon University affiliated Al
company.

IntualityAl On-Board Transportation Monitoring

In 1992, a dedicated application of the system was developed for the heavy-duty truck and automotive
industry that monitored and predicted component failures, as a preventive maintenance system. The
proof-of-concept version was for heavy-duty truck tires, which expanded to large truck fleets in the
U.S. and Canada. Prediction of tire failure allowed operators to take remedial action before
breakdowns on highways. IntualityAl’s actionable alerts were transmitted to a central support center,
where truck operators were then alerted to predicted failures and given directions to nearby tire
services centers.

By 1997, an automobile version, in partnership with Goodyear Corporation, was developed for
automobiles models manufactured by Ford and Chrysler. The National Highway Traffic Safety
Administration gave a top rating to IntualityAl’s technology to predict tire failure. The technology was
sold in 2002.2

IntualityAl General Intelligence Application

Intuality Inc was incorporated in 2014 for the application in diverse environments. These now include
financial markets, election polling and public policy, eLearning, vehicle monitoring, healthcare, sports
gambling, and more. The results to date in each of these domains are detailed in Appendix A.

5 https: //www.worldradiohistory.com/BOOKSHELF-ARH/Technology/Technology-Radio/ The-Satellite-
TV-Handbook. pdf

6 https://drive.google.com/file/d/1qQLNLIQAUNK_hPfzSjT8vajsSHJTy8JG/view?usp=drive_link

7 https://drive.google.com/file/d/1_thQUvOvGYVeOKAVtQcF3klnyEbov32p/view?usp=drive_link

8 https://drive.google.com/file/d/1JqoZ5C2kGsFU3u8qhZctORCP960X-i0S/ view?usp=drive_link
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The logic of IR has been operating since incorporation without change, except for adjustment to
memory decay bias constants explained below. While basic research continues, IntualityAl’s
exceptional performance allows the focus of resources on scaling current applications within their
demographics and teaching the science of IR’s humanized Al.

IR’s First Principles

IR was developed by applying the rules of First Principles®. These principles set the foundation for
system logic construction and have been adhered to through IR’s evolution to date. They are:

e  Our reality is the result of human behavior
e Our future is the probability of human behavior
e Al must:
e Simulate human behavior and decision-making to compete in our reality
e Operate as a human finite state machine
e Create intuitions for decision-making
e Use Bayes’ Rule to update intuitions
e Use heuristic-driven biases to calculate intuitions
e Be generic in its reception of all inputs and application domains

¢ Dynamically manage relevance of all inputs to application objectives
Defining features of IR

These Principles establish the development boundaries for a very different type of predictive analytic.

e Artificial General Intelligence
o There are no changes to its core logic and parameters between applications
e Simultaneously processes 1,000’s of dissimilar input data series
o Real time data inputs can be at any frequency, scale and units
e Produces near and far landscapes of future possible events
o High probability decisions are identified in that landscape to create actionable alerts.
e Focuses on application Objectives within an environment of Influencer data
o Input data can be a mixture of Objectives and Influencers that define an application’s
rich environment for higher quality decision-making
o Determines what input data are relevant

° Break down complicated problem (complex system behavior) into basic elements and then reassemble
them from the ground up.
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o The function to determine what data are relevant is delegated to IR for significant
savings in intellectual and computing resources.
e Self-learning without pre-training
o No separate initial training function is required
e Small instance footprint
o 8 MB for 100 input data series
e Requires only live memory
o No iterative access necessary to historical databases
e Scalable to run on mobile devices to central servers.

The logic of IR

(Read more about IR science in our Weekly Al Magazine.)

The word “intuitive,” as defined by Gerd Gigerenzer in his book “Gut Feelings,” refers to a judgment:
“(1) that appears quickly in consciousness, (2) whose underlying reason we are not fully aware of, and
(3) is strong enough to act upon.” IR is the core logic that expresses intuitive decision-making in
computer code that chooses actions to maximize expected performance. In other words, we are
looking at a type of emotional based judgment that is simulated by mathematics and using the power
of computers.

IR General Logic Flow

The following chart shows IR’s general logic flow, reflecting the human cognitive decision-making
process. The sections of this document will deconstruct this diagram and explain its subfunctions. The
Subconscious and Conscious boxes are analogous to and use borrowed terms from the System 1 & 2

Signal Inputs

1410480000108

| Senses filter information from noise |

Il

Updat
pcate Alerts

Subconscious
S | — R [T | oiske

Actions
(fast)

1T

Perform
Conscious

Analysis - _intentions |

(slow)
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nomenclature and functionality described by Daniel Kahneman, in his books ‘Thinking Fast and Slow”'°,
“Heuristics and Biases”'! and “Judgment Under Uncertainty: Heuristics and Biases”'?, and other
publications and research papers. Since the development of IR began in the early 60’s some of its
structure is different from the Kahneman/Tversky model. However, there are many recognizable
similarities that have been relabeled through the 90’s and 2000’s to be more compatible with on-going
academic research and the evolution of cognitive science in general. For example, IR always had a
division between its definition of subconscious and conscious activity or behavior. So, when economists
and psychologists, like Kahneman/Tversky, Gerd Gigerenzer'® and others, began developing a common
language used across their research, IR followed suit, since there was a relatively good logical match of
functions.

System 1: the Subconscious
Kahneman/Tversky define the unconscious mind (IR’s subconscious) as System 1. IR uses the same
general categories but with more specific functional definitions necessary to create its computer logic.

System 1 (the subconscious)

Kahneman/Tversky/Thaler/Others IR

e Fast and automatic e Parallel processing of all input data

* Domain-specific expertise e Automatic operating 24/7

e Episodic memories e Event-driven data update

¢ Emotional e Heuristic-driven bias valuation

e Qualitative focused e Continuous real-time tracking

e Intuitive e Experience is embedded in bias values

e Experience alone is enough for belief ¢ No recall of historical data

e Maps and assimilates newly acquired e Correlates Objective and Influencer data
stimuli into preexisting knowledge to identify future decision points
structures e Passes alternative and competing

e Impulses turn into voluntary actions for decisions to System 2
System 2

System 2: The Conscious
A similar comparison is made between Kahneman/Tversky, Scott Barry Kaufman and Jerome L.
Singer™, and IR for System 2.

System 2 (the conscious)
Kahneman/Tversky/Thaler/Others IR
¢ Slow and Infrequent e Processing demand is a fraction of
e Effortful System 1

0 Thinking, Fast and Slow, Daniel Kahneman, Farrar, Straus and Giroux,2011

" Heuristics and Biases, Thomas Gilovich, Dale Griffin and Daniel Kahneman, Cambridge University
Press, 2002

2 Judgment under uncertainty: Heuristics and biases, Kahneman, Slovic and Tversky, Cambridge
University Press, 1982

3 Simple Heuristics that Make Us Smart, Gerd Gigerenzer, Peter Todd, and the ABC Research Group,
Oxford University Press, 1999

4 The Creativity of Dual Process "System 1" Thinking, Kaufman and Singer, Scientific American, 2012
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e Logical e Translates System 1 decisions into
e Quantitative focused actionable alerts
e Alters System 1 operation e Communicates through application

interface to execute actionable alerts
¢ Results of decisions feedback to System 1
heuristics/biases

Why is this Comparison Important?

Most artificial intelligence applications focus on narrow and next-event objectives that have limited
predictive functions to them. Computer processing power is key to focusing on knowing, storing and
quickly recalling millions of possible combinations and comparing them to current real-world states.
This general classification process is used to play games, translate language, recognize features, etc.
and is generally non-transferable to other applications. The amount of deep human intelligence
embedded in these systems is questionable when compared to humans performing the same challenging
tasks.

However, the combination of economics, psychology and mathematics has produced a researched,
peer-reviewed foundation to behavioral science that is effectively being applied to real-world
problems, termed Behavioral Economics, and switching from the traditional Utility, hindsight focused
Theory to the Prospect, forward focused Theory of Kahneman and Tversky. Paralleling this new view
with computers and affiliating them with IR’s First Principles has provided a logical connection
between man and machine on which IR is founded. This new breakout technology offers a new
direction for a humanized Al that we sense is correct and is now possible.
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An IR Event: Processing in discrete time events

Elements of the chart, below, generally demonstrate the flow of logic within a single event that
processes new input data. IR events are consistent with the cognitive science approach to
understanding the function of the ongoing characteristic of natural comprehension. “They are discrete
passages of times within which data is collected. Event boundaries will tend to occur when features of
the situation being observed are changing the most, because these tend to be the times at which
prediction errors increase”." This chunking process is basically digitizing data series into sections of
time, the length of which vary with the application. So, IR ‘thinks’ in terms of events.

IntualityAl Event Prediction Logic m

AL
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Future Event Probabilities
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data -} LearninRate IntuitionBiases S ENEOIEEIEEE : s J— Fast & Frugal
series APl |aemg (B wep W Pra) | rea) | Piay | Pia) | Ao ‘ NMEAERAEAED — Search for
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Next Event Reinforced Learning
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> How We Organize Our Experience into Events, Jeffrey Zacks, Psychological Science Agenda April
2010, American Psychological Association
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Input Requirements of IR

Upon the conclusion of each new
real-time event, a landscape of
near and far future probable
events, decisions and actionable
alerts are produced. This
landscape, called the Cube
includes periodic alerts that
correspond to Objective data
inputs, which may be modified
through the correlation process
by Influencer data inputs. These
real-time feeds are generally
from third-parties API interfaces.

Intuality Cube

Probabilities

Objective and

& e
Influencer Input Data Objective & nfluencer nputs

Objective data contains

information from which future events, predictions, decisions and actionable alerts are required by the
application. There can be multiple simultaneous Objective series inputs, any one or combination of
which can produce future event predictions.

Influencer data is also
predicted by the system but
does not produce decisions

| | |
and actionable alerts. Its ! . ' !
purpose is to represent the ﬂ- ﬂ- B ﬂ @ ﬂ *D B
general environment within | Intuality determines what data is relevant to the application
which the application
functions. When there is strong correlation between Influencers and simultaneous Objective data
predictions, the probability of those predictions and resulting decisions are adjusted relative to all

other data series predictions. The correlation process continuously determines the degree of relevance
of Influencer data has on Objective predictions in context with the application’s environment.

Objectives Influencers
Seismographs Weather Maon

An important element is that the system allows applications to accept a variety of Influencer data,
without limitation, that may be thought to have possible effects on application predictions and
decision-making, knowing that if they do not correlate well, Objective predictions will not be affected.
Low correlating Influencers will be continuously updated and maintained on the ‘sidelines’, however.
This important IR function generally eliminates the need for pre-application analysis and investigation
of the potential relevance of information prior to implementing the application. Other than concerns
for computer processing load, this function allows IR users to err on the ‘too much’ side of what to
feed into the system. System output reports the degree of usage of Influencer data - their relevance to
the application’s environment - and can indicate discontinuing of their input.
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Base Event Creation

Each input data series is processed
independent of all others and collects
sequential values into a base event of a
preset event time. The conclusion of a Real Time Signal
base event triggers the IR prediction
function and output of the landscape of
all future probable events. Other data
series base events that match the same
time stamp will be simultaneously
processed. Preset base event elapsed

times can be from milliseconds to years

in length and is determined by the

Event

Release

Manual Signal

application requirements.

A base event can contain just a single value, or a collection of Data Time Intervals
many values accumulated over its elapsed time. Since IR can Tois

simultaneously process 1,000s of real-time data series, each o

with a different base event time, processing and prediction o

generation can be a continuous process. < o

Finally, the system processes input data series values only once

and does not require continual access to historical databases.

Historical ‘What If” Scenarios

The system can run ‘what if’, historical scenarios using selected historical data series to produce one-
time, non-optimization runs to measure predictive results through comparison to actual historical
events. User controls of historical runs allow stepping through individual events, one-at-a-time, in
groups, or as a single beginning-to-end process for all sequential events in the database. Stepping
through the database allows viewing and analysis of predictions at the end of each event. A beginning-
to-end run shows the predictions as of the last event of the run. Historical data series must be locally
accessible files formatted as explained in Appendix B.

Input Data Details

The number of simultaneous input series is limited only by computer processing power and available
memory - servers, desktops, pads, mobile devices, and dedicated chips. A rule-of-thumb is 8 mb of
live memory is required to operate one instance of IR for 100 input data series. This fits well with
typical memories of 4 GB or more.

Real-time data links to IR are through Application Program Interfaces (API). Data series providers
either use generic APIs that allow data configuration that complies with the IR data format standard or
develop specific APIs for the application. This IR application provides an interfacing database structure
with which user APIs interface. A detailed Input Data Series Format Requirement is in Appendix B
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IR’s Subconscious - System 116
(fast, automatic, unconscious, and emotional response to
situations and stimuli)

Loop through all Inputs by
event and update BaseArray

The design of IR’s subconscious attempts to simulate the basic functions
of human prediction and decision-making. While there are 200+

cognitive biases listed by the psychology profession, IR has reduced that ShiftEventValues
total to 12.
TWelVe B1aseS CalculateLeamningFilter

IR simulates 12 biases, as the result of extensive research into the

hierarchy of all identified biases from the psychology community, that
could be represented in mathematical terms, and that contained the CalculateBiasvalue
elements of all sub-groups. They are the following:

1. Environmental: assess the ecosystem effects (positive and
negative) on a plan, policy, program, or project prior to the
decision to move forward with a proposed action, defined as
combinations of Objective and Influencer inputs

LearningRate X Bias

Signal Inputs (example, predict earthquake)

Objectives Influencers
Sesmographs Weather Moon
A

1 1L
[ 1 r VI 1
1388883838

| Intuality determines what data is relevant to the application

. %

16 Thinking, Fast and Slow, Daniel Kahneman, Farrar, Straus and Giroux,2011
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2. Anchoring: use initial input values as the base from which to make subsequent predictions

Signal Inputs

100384883030

| Start Intuality and signals at a specific date/time |

: 1

Calculate
anchoring
biases

3. Availability: Objective and Influencer data inputs that are available from real-time and most
current digital and estimated relevant sources, expanded by the rule “the more the better”.

Signal Inputs (example, predict earthquake)
Sessmographs

| BN B B SRR

| Intuality conscious logic is limited by signal availability |

gt

Calculate
availability
hiases

4. Symmetry: human behavior in decision-making, judgement and opinion-forming that attempts to
eliminate asymmetry (things out of balance), while IR recognizes, for example, that we favor
positive and ascending numbers over negative and descending ones
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Signal Inputs

laslalsl

| Intuality accounts for asymmetry ]
Calculate

symmetry
biases

5. Risk Aversion: perceived greater emotional impact causes severity minimization of loss or
failure, as identified by the Prospect Theory.

Signal Inputs

13318888338

| Intuality recognizes risk 2.5 times more then gains |

6. Gain Maximization: identifying those alternatives that create gain seeking, preferences and
beliefs, counter to Risk Aversion.

The Prospect Theory created by Daniel i
Kahneman, Nobel Laureate, and Amos Tversky, y
his partner, explains that individuals make

decisions based on perceived gains (Gain

Maximization) and perceived losses (Risk

Aversion). If two choices are put before an » outcome
individual, both equal, with one presented in Losses Gains

terms of potential gains and the other in terms
of possible losses, the former option will be
chosen. Essentially this states that potential
gains are valued differently than potential Reference poln;

losses. The graphic of this relationship is called the S-Curve, which means that people tend to be
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risk averse in an environment of perceived gains and risk seeking in an environment of perceived
losses."”

7. Hindsight: the tendency to believe, after learning an outcome, that one would have foreseen it,
revising the probability of an outcome after the fact. It is that sneaky feeling that you “knew it all

Signal Inputs

llﬂﬂﬂﬂﬂ+

Intuality reinforces biases |

[] [1

- —
Reinforce Discount
high biasas low biasas

along,” even when that’s not true. This tendency is rooted in our desire to believe that we are
intelligent and capable decision-makers, and it can cause various distortions in our thinking.'®

8. Memory Decay: information and events are less available for later retrieval as time passes. IR
divides this bias into short-term and long-term memory, where extensive research confirmed short-
term memory is decayed faster than long-term. This bias has had 3 adjustments over the last 30
years, the effect of which has been to speed up memory decay within the system. We hypothesize
that human decision-making is continuously less dependent on remembered facts and figures, given
the ease with which information can be recalled through Google searches, social media and an

Signal Inputs

Joassaslsl

[ Intuality exponentially discounts bias values over events

Il
Calculate
memory
decay
biases

7 Judgment under uncertainty: Heuristics and biases, Kahneman, Slovic and Tversky, Cambridge
University Press, 1982
'8 https:/ /statisticsbyjim.com/basics/hindsight-bias/
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increasing reliance on bias-driven decision-making. Like humans, IR is giving greater importance to
more immediate data, fact or fiction, to make decisions.

100% ==

% of syllables
remembered

Elapsed Time

9. Fast and Frugal Search: take the best of early opportunities, rather than search for the best
of all future possibilities, in keeping with human decision-making behavior.

Signal Inputs

I O I

| Intuality uses “Give me the Best" to save time

a

Predictions
from a few

among
many

10. Confirmation: interpret, favor, and recall information that confirms preexisting beliefs
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Signal Inputs

llﬂuLﬂﬂ-;

| Intuality recognizes reinforced signal prediction |

4 a

Give Give less
importance importance
to good to poor
predictions predictions

11. Qualitative: the combinations of variables within an IR event to determine degrees of inferences
the data supports. The qualitative function uses absolute values from data inputs, as in (current
pass yards) less (previous pass yards) divided by (current plus previous pass yards)

12. Quantitative: the total of incidence within an IR event of the results. The quantitative function
uses numbers of incidences, as (1 current pass) divided by 1 current plus 1 previous pass.

The correct measure of performance must be a mathematical combination of quality and quantity.
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Heuristic/Biases Relationships

The terms heuristic and biases are often confused and used interchangeably, not only generally but in
the science of Al, as well. IR heuristics are defined as small logical functions that use new input data
to calculate and update bias values. Therefore, IR biases values are changing continuously. The
exception is bias/heuristic constants manually adjusted over years, like the memory decay rate as
explained above. Heuristics are assigned to specific biases that retain their calculated values through
the current event. Their simple logic gates simulate human subconscious mental shortcuts that ease
the cognitive load in making decisions, in this case IR’s processing load. They are designed to use rules
of thumb, educated guesses and intuitive judgments that sometimes lead to solutions, but sometimes
to errors.

Heuristics constants were initially

: i T FINISHED THE - :
approximated, then adjusted after FRAUDULENT ANALYSIS I&'&m&gﬁgm\:‘g |
running IR over many extensive YOU RECUESTED TO A SLAF TN THE FACE FOR
databases, over decades and from SUFPORT THE DECISION ANYONE WHO VALUES

Y |4 i
a range of application sectors. o N‘RLADY, MADE

RATIONAL BEHAVICR.
This process allowed the reduction \

of those results to simple > E
approximations that performed

consistency over those same /" \
applications. Curiously in some ‘;5

cases, the resultant parameter

values were surprisingly close to some universal constants. Those slightly different parameter values
were replaced with those constants and have not been changed since the late 80’s. Regular real-time
applications may suggest parameter adjustments. However, no changes are made unless they show at
least no individual application deterioration with performance improvement in others.

Dilbert Com __ DIbenCantoomat@omal com

&332 S0 DOu Admme. Wi, S by

Ultimately, any parameter adjustment must survive the “Acid Test”. Dr. Donald Iglehart (Stanford
University Professor Emeritus, Chairman of the School of Mathematics, Von Neuman Award in

250

200

150

100
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Mathematics) and this author adapted a large Brownian Motion'® database from Stanford’s servers
against which all future versions of IR and IntualityAl would be tested. To this day, the current version
on IntualityAl makes a ‘profit’ when processing this highly random data series.

9 Brownian motion is the random motion of particles suspended in a fluid (a liquid or a gas) resulting
from their collision with the fast-moving atoms or molecules in the gas or liquid.

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 23 of 58



AW IntualityAl”
1 (;{’_’\:‘// We Show You The Future

IR’s Conscious - System 220
(fast, automatic, unconscious, and emotional response to situations and stimuli)

The system’s conscious, or System 2, functions
handle the translation of information between its Electronic The Cube User
subconscious, System 1 functions as input and Control Interface

output to the real-world applications. In addition
to the data input processes explained above,
System 2 translates the results of System 1

decisions into a visual representation of the User
landscape of future probabilities - the Cube - and Interface
periodic Actionable Alerts. The Cube produces a

unique method for visualizing the predicted future ‘
status of the application and allows for user

feedback that can affect that predicted status.
These functions are explained in greater detail,
below.

Application

Parameters

Actionable Alerts are automatically outputted in a
format and terminology that is meaningful to application users. System 2 remembers those Alerts and
continues to communicate with System 1 for follow-up Alerts that terminate those decisions.

Creation of Future Events

Once IR has updated the 12 heuristic/bias values for the new base event of each data series, it then
loops through the same logic for all multiple future events. Each additional future event is a multiple
of the base event time. If a base event time is 1 minute long, the system adds one base event time to
its length to create a 2-minute future event and includes in it the most recently collected 2-minutes of
data. It does this for a default of 150 future events. (The limit of 150 is subjective but based on
viewing how prediction accuracy tends to decline beyond that point without affecting performance.)

20 Thinking, Fast and Slow, Daniel Kahneman, Farrar, Straus and Giroux,2011
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The result is that each of the 150-events for a data series has its own set of 12 bias values for their
created predictions.

Intuality Futures Event Multiples for 1 Input Data Series

Base |
Base +1 |
Base +2

Base +3
Base +4
Base +5
Base+n

Now

The Future

“Cognitively, this simulates human behavior. Humans maintain a sense of future behavior over a range
of future events. The concept of episodic future thinking—the ability to simulate events that may take
place in the personal future—has given rise to an exponentially growing field of research that spans a
variety of sub-disciplines within psychology and neuroscience.”?'

Determining Base Event Times

IR’s Theory of Events assumes that its future events are an arithmetic series of a base event with a
certain elapsed time. These base event times are manually preset for each input data series or most
practically globally for the entire population of inputs. The default of 150 future events was
experimentally determined over the early years of the system’s development. It was determined that
beyond 150 future events little value was added by any possible alerts. Therefore, it has become the
default value used today.

Manually determining the base event time for a given application:

1. The rate at which the input data series is retrievable, without regular no-data gaps
between events. This can be a measure of the efficiency of the data source to recognize and
record new data values. Extended data gaps indicate the need to lengthen the base event
time to the point where there is at least one new data point for each new event. (However, IR
will process through these gaps and carry-forward prior State information and adjust to a more
conservative decision-making and alert status.) In some applications, small percentage
changes between data values will indicate that the base event time should be lengthened, so
that an event is an accumulation of many data points.

2. Rate at which users of output predictions and alerts is reasonably actionable. When output
predictions and alerts are too rapid for users to respond and act, the base event time is
manually lengthened. This user response time must be set to reasonably match real-world
application expectations and vice versa.

21 Cognitive approaches to the study of episodic future thinking, Szpunar and Radvansky, Quarterly
Journal of Experimental Psychology, 2/1/2016
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3. Normal distribution of predictions and alerts occur within the first 75 future events. While
IR produces predictions for all 150 future events, the highest probabilities, and the
development of Prediction Waves (explained in the Cube Section, below), generally occur
within the first 50% of all future events.

There is not a limited tolerance for setting the base event time. The fact that predictions are made
for 150 future events provides a reasonable window of all potential future alerts.

Finding the Best of All 150 Future Events

IR uses its Fast & Frugal bias search?? to select the earliest, highest probability future event of each
input data series. Not only does this save processing time but helps to identify critical Prediction
Waves that are explained in the Cube Section. Both the bias for early future predictions and Wave
identification are found to reasonably simulate human subconscious decision-making.

Event1 Event2 Event3 Event 150

g4 4 4 4

| Select highest probability bias from 150 future events |

i)

Highest
Probability
Event

This selection process is performed after completion of each new current event. It represents the best
of all future 150 predictions and is dependent on the Cube Wave function and its translation into an
actionable alert.

Correlation of All Input Future Event Probabilities

The final event process is the correlation of all predictions for all inputs. The result is a rearrangement
of all input data inputs, Objectives and Influencers, based on IR’s proprietary correlation function.

22 Simple Heuristics that Make Us Smart, Gerd Gigerenzer, Peter Todd, and the ABC Research Group,
Oxford University Press, 1999
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The following chart shows an uncorrelated Cube for all input probabilities, over 150 future events

Future

» &
&
RN & F

Objective & Influencer Inputs
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This Cube shows the first correlation that smooths the terrain for each input relevant to its correlated
neighbors. Notice how the correlation function has rearranged the Objective (marked with an *) and
Influencer Inputs on the X-axis. Influencer inputs are clustered around Objective inputs by their
respective relevance.

The Z-axis shows the Future predictions, in this example by days into the future. (The default is 150
future events. Automatic scaling does not label all 150 of these events.)

The Y-axis is the IR Probability prediction scale. Probabilities greater than 0 indicate predictions of
increased value in the future; less than 0 indicates decreased value in the future. The scale values
have no direct conversion relationship to the units of input data series, since it is necessary to compare
all predictions on the same unitless basis, given there is always a wide variety of input data series with
different units.

A second correlation includes degrees of adjustment to Objective predictions that are caused by close
associations with Influencer predictions. The resulting predictions of a single input can be both
increasing and decreasing in value over time into the future. The system determines which of the 150
prediction points has the most height and depth probability and may result in decision alerts. In

addition, a ‘sweep’ of the entire landscape can identify application-level decision alerts, the details of
which are explained below. These alerts can be electronically passed to connected systems as feedback
for automatic execution.

(It’s important to note that most applications do not require the creation and visualization of the Cube.
The Cube processes are performed without knowledge of the user.)

Other applications may use this graphic to gain a deeper understanding of their predicted status and
allow for human intervention in its real-world operational process, to be explained below.
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The following focus on explaining the dynamics of the Cube over time is to help understand its
importance within IR to human prediction and decision-making. Understanding this humanized Al
can give an appreciation for the importance of IR in filling the gap in current Al.

Objective & Influencer Inputs on the X-Axis

This is the list of all the single data feeds into the IR instance. As shown in the charts above, their
order from left to right is determined by IR’s proprietary correlation function. The peaks and valleys of
the terrain represent the prediction probabilities into the future. The Objective inputs are indicated
by a “*” next to their names. All other inputs are Influencers.

e The degree of correlation between Objectives and Influencers adjusts the height and depth of

&

& i é:‘ b‘:“‘ & \,‘3‘ & d: & g & P . o & r
R ¢ v‘ﬁ"{& & F ‘335\ & ° ‘&Dﬁ .;9?9 “ (;F&

Foa

L

Objective & Influencer Inputs

the Objectives. The greater the correlation, the greater the peaks and valleys of the
Objectives. For example, the near-term prediction valley of FRANK" has been affected by the
proximity of the Influencer, LOCATION. In this case, LOCATION also affects the other nearby
Objectives, RICE" and BARNES", but\ to a lesser degree than FRANK".

e Aninterpretation of this condition could be that FRANK" behavior, and potential future
decisions associated with that behavior, is highly influenced by his location as opposed to the
other BARNES", RICE", ADAMS" and SMITH" prediction Objectives.

e Additionally, it indicates that ADAMS" and SMITH" behavior will be highly sensitive to GDP and
EMPLOYMENT Influencers.
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Probabilities on the Y-Axis
The values on this axis vary from 100 to -100 and indicate IR’s relative
probabilities or preferences for direct comparison purposes between all data
series predictions. These values are unitless but can be mathematically related
back to the data input units and value ranges. This presentation of competing
predictions is IR’s method for simulating the human subconscious process of
weighing alternative bias-driven decisions. 40.0

e The greater the positive or negative Probability values, the greater is the
likelihood of future alerts, which indicates the potential success of a
current decision based on its future probability.

e Probability values that are near the zero centerline indicate
indeterminant future possibilities. If there are Influencer inputs that
remain close to the centerline over a series of new events, they could be
considered for removal from the input process, since they would be ) f
having little if any effect on the probabilities of Objective inputs. It is . ‘

Probabilities

this process where the system automatically determines relevancy of
input data.

Future on the Z-Axis =
This axis extends the predictions from the first future event to the arithmetic series
default limit of 150 future events.

e The event time can vary widely so that the Future axis is
very near or far into the future. As previously described, 51617
this future time series is determined by the rate of data
input, the reasonable response time of the user and
organization to outputted alerts and having the .
preponderance of alerts be generated in the early half of = . Future
the 150 future events. B

e The default value of 150 future events can be adjusted to
fit the needs of the application. The need to change this L1617
value would be derived from analysis of the user or
organizational requirements, as to how far into the future - - -
predictions and alerts are considered practical.

e This adjustment will affect IR’s decision-making function and the output of actionable alerts.
Generally, reducing the number of future events will reduce alerts; increasing future events
will increase alerts.

Time, the Fourth Dimension

The Cube is automatically updated by every new base event. If the base event time is relatively short,
changes in its terrain will be recognized as trends in the application that would not otherwise be
apparent by observing just one event graphic. These trends, whether over short or long base event
times, are tracked by IR and are an essential function in its identification of actionable alerts.
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IR Cube

At the completion of each bottom level iteration, the IR Cube expands vertically for higher-level
mathematical analysis. This fourth dimension is base-interval dependent, which means that one cycle
of processing is completed for all inputted signal data, all interval-signal events have been updated and

all signal analytics have been processed, within all three-
dimensions. IR then performs a unique correlation
process between all combinations of bottom level
analytic probabilities. The unorganized bottom-level
signal curves, shown above, are reorganized to form a
time-dependent terrain (an example at the right). This
surface is the result of creating a terrain to the maximum
and minimum cell performance ratings and typically has
many peaks and valleys.

It is at this stage that IR displays biological
characteristics that add considerable value to interacting
with complex systems. Properties of evolution,
emergence, migration and mutation are shown as
snapshots of a single interval events. While each
property cannot be adequately understood without
viewing their change over successive intervals, these

Analvtic Ratinas

single snapshot views help understand the general relationships between all biological properties.

Evolution

Evolution within the Cube is seen as terrain features moving from
right to left, from short-term intervals to long term, along the
Intervals axis with each new update of interval data. The right-most
interval is the base interval with the shortest period. Since each
successive interval is an arithmetic series of the base interval,
evolution of the Cube terrain is like secondary waves traveling from
shallow to deep water. Ripples in the shallows are absorbed by
larger swells and, if repeated, can cause deeper water ‘back’ waves
to develop. In IR application terms this means that significantly
reinforced short-term events have a longer life within the system
than minor events that often represent data ‘noise’.

Analvtic Ratinas

Copyright©2014-2024 Intuality Inc. ALL RIGHTS RESERVED. NOT FOR REPUBLICATION. Page 31 of 58



AW IntualityAl”
WI\{( We Show You The Future

Emergence

Information emergence within the IR Cube creates peaks and valleys
on its top and underside. The arrow at the right shows the direction
of this characteristic on the top side. While there are more functions
to perform in the process of identifying decision-making events based
on emergence, the important result of this property is the formations
that emerge from seemingly independent but correlated complex
system components.

Analvtic Ratinas
Emeraence

IR’s fourth-dimension emergence events and their relationship to
underlying analytic development and correlation are based on the
theory of supervenience. Simply put, its function states that there is
a one-way relationship, from bottom (body) to top (mind), where higher order states cannot exist
without lower order states but cannot necessarily be reduced to them. Each higher order has its own
unique set of properties. As explained by Pete Mandik, acceleration supervenes facts about velocity,
and velocity supervenes facts about the position of an object in space. Nevertheless, the properties of
a supervening level need not be the same as the properties of its lower level. Acceleration supervenes
on velocity but is not the same thing as velocity.

This property of supervenience is mentioned here because
engineers, scientists and market analysts are usually uncomfortable
with this apparent disconnect with the secure world of direct
reductionism and historical optimization. The doubts can often be
answered by repetitively running an IR application with close human
monitoring of the complex system. In addition, simulations can be
run using historical data, providing that the source input signal data
is sufficiently representative of the real-world complex system
operation. Historical runs will often serve as clarifiers of the
relationships of and between complex system inputs.

Analvtic Ratinas

The supervenience characteristics of IR allow it to recognize and give proper significance to emerging
terrain features to identify system control decisions. Dandelions emerge in the lawn. A hitting streak
develops in a baseball game. A vibration begins in the steering wheel. Many times, these events are
not identifiable at the bottom (micro) level. But it can be important to identify these events when

they occur and give them their proper priorities and responses. This is the purpose of the fourth
dimension of IR.
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Migration

Migration in the context of IR is the movement of terrain features
principally along the Signal axis, as shown by the arrow. Terrain
properties within a limited area and centered over a group of
individual cells can migrate and enlarge its feature to include cells
within the same time interval ranges and with similar magnitudes on
the analytic rating axis. Migration can be either a desirable or
undesirable event for a complex system. The vibration in one
component may transfer to other associated components and be
cause for system failure. Industries or groups within investment
markets are well known to display these migration characteristics
and can be easily viewed in the IR Cube.

Mutation

Mutation is the last of the four biological properties recognizable in IR and is defined as permanent
changes resulting from newly inherited properties by a component or component group. For example,
changes in materials through wear or influences from outside the complex system domain can be
instigators of mutation. The replacement of an industry by offshore competition can permanently
change their investment market performance. IR can recognize these developments in accordance
with user preferences and send signals through feedback
connections or send alerts to users.

Analvtic Ratinas

Terrain Changes over Multiple Intervals

Fourth dimension dynamics show the changes in evolution,
emergence, migration, and mutation over successive intervals. The
red arrows in the graphic to the right show the direction of
movement of terrain features with successive iterations along the
time intervals axis. Generally, this movement is from right to left,
while terrain features appear, disappear, and fold in on themselves. .
Near-future features on the right will disappear and be absorbed by Mtervals

more far-future terrain features on the left. The IR Cube becomes a living model of the predicted
future system with each ‘video frame’ being the length of the base time interval.
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Graphic Slicing

A graphical interface of IR allows slicing the
Cube along the three axes of component
signals, intervals, and analytic ratings for the
purpose of detail analysis of the dynamical
system operation. This symbol-interval slice
shows the performance of a stock, a football
play, or a health event over all interval
ranges, and its relationship to correlated
symbols. The visual provides a quick and
intuitive method to understand and assess the
state of any application.

- spuney +

Finally, slices along the Ratings axis can
highlight prominent areas of terrain caused by
significant emergence, as shown at the right.
This view is like slicing off the top of a hill and
viewing vertically down into its structure. The
system components associated with each signal-
interval cell can be identified, including a color
array of the sliced area showing reds for the
greatest cell rating fading to white of the most
neutral ratings.

Graphic Manipulation of Biological Properties

The third order IR Cube graphic interface provides for a very intuitive method for visualizing and
controlling the operation of applications. Reading and interpreting conventional display values and
two-dimensional graphs of component status and correctly relating them to the status of other
components usually requires considerable knowledge of and experience with the system. A significant
segment of operator training involves developing an intuitive sense of the relationships between
components, like teaching one how to drive an - ——_—— = -
automobile, operating an assembly line, managing a
large, multi-task development project or investing
in the markets. The IR Cube’s biological functions
significantly advance the state-of-the-art in
controlling complex systems by providing a generic
graphic. The chart, at the right, and the following
series of charts show examples of how the Cube
graphic can be used to observe the changing
complex system status and allow for manual
intervention in its operation with minimized user
training.
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Assume that the above chart represents the second order properties of a complex system with its three
standard dimensions of signals, intervals, and ratings. The symmetry of the terrain with its two peaks
and ridges can be representative of, for example, the
performance of wheels on an automobile with sensors
monitoring and transmitting tire pressure and temperature,
wheel vibration and rates of rotation. Similarly, this
terrain can also represent the stock market with signals
being individual stock prices, intervals being trading
periods in the form of the arithmetic series describe above,
and ratings indicating the direction of IR’s confidence of
price movement up and down. In both examples, the
second order correlation and rearrangement of signal
curves by IR show how the four biological properties are
used to group wheel status information in the first case and
stock segments in the second. The highest peaks at the
short time interval end of the axis may indicate how wheel
performance is changing as a result of a recent increase in
speed, or there is a strong ‘bull’ move developing within
two segments of stocks. Cursor rotation of the Cube graphic
to the position at the right can give a richer sense of the
significance of these events.

Intervals

Intervals

Then again, looking underneath the Cube provides more
detail, as show at the right, remembering that as the terrain
evolves to the left along the interval axis near term interval I RN

. SEEEEEE %%HE}EE!‘EHEQ_
features may be absorbed by the longer-term intervals, L
showing just a temporary increase in wheel status or a
short-lived bull market.

Sianals

Finally, rotating the Cube for a top-down view pinpoints the
two areas of emergence of what may be critical conditions
of the two front tires or peak price ratings for two industries
of stocks. IR third order processing will show the change of
these features with every new interval update.
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IR graphic manipulations also allow drilling down to view and modify the contents of individual or
groups of cells, as shown in the example below. One of the peaks in the previous graphic has been
enlarged to display values of the top cells. Note that Component K (Signal 35) and Component A
(Signal 20) have been closely correlated by IR. The value fields could be pressure and temperature in
the case of the tire example, or stock prices of companies in the same industry (or even different
industries) in the trading markets example. Further drill downs into each cell can allow for manual
adjustment of signal variables by cell or for an entire signal. These functions are available in either
the system simulation mode or for adjustment during real time operation through the system feedback

loops.

The Variance Terrain
and Complex System
Control

(Fourth Order

Properties)

Comparing a memorized terrain
to an actual terrain creates the
fourth order Variance Terrain IR
function. First, IR has the
facility to save the terrain of a
specific interval or series of
interval iterations. These saved
files can be recalled and
displayed to review the
historical operation of the
complex system, including the
drill down facilities described
above. A ‘full’ save is for a
state longest time interval and
all the shorter intervals included
in that same time period. This
file is, in effect, a series of
interval image frames that can
be recalled and ‘played’,
graphically duplicating the
actual performance of the
system during a previous
operation. It is this facility of IR
that allows application of its
fourth-order properties.
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- Signal 35
- Interval 14
-Rating 652
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Component K
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- Interval 13
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Intervals

Component K
- Signal 35
- Interval 14
-Rating 652

- Value 77
Adjust
Value
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Intervals
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Component A
- Signal 20
- Interval 13
- Rating 650
- Value 35

Component K
- Signal 35
- Interval 13
- Rating 648
- Value 75

Sianals

Component A
- Signal 20
- Interval 13
- Rating 650
- Value 35
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Variance Monitoring and Control

When the application reaches a level of operation that is stable and representative of the desired
operating condition over time, the operator can instruct IR to do a full terrain save that represents the
state of the ‘optimum’ performance terrain template. This state template can then be used to create
a variance template by having IR compare it to a template of a new current operation. The
mathematical process for creating this variance control facility is as follows:

e The three-dimensional optimum terrain template is automatically loaded into a three-
dimensional array.
e |Ris initialized with the normal startup and operation of the system’s state.

The difference or variance between the new
evolving three-dimensional terrain and the i
optimum terrain template is plotted as a new
variance terrain displayed in the IR Cube graphic.
Areas of cells of the two terrains that are the same
are considered neutral areas where optimum

performance is being replicated. While areas where | FRSX
current performance (a greater positive number on | ’\‘:\“.‘:::, '\‘
the Rating axis) is greater than optimum is termed 27
Excitation Performance, and areas where actual is
less than the optimum (a lesser negative number on
the Rating axis) is considered Inhibition
Performance.

Ratinﬂs‘

The diagram, above, simulates what this fourth-
order variance terrain might look like for our
theoretical tires or investment markets examples
mentioned above. Terrain areas where the actual
terrain is in Excitation mode will appear in colors
graduating toward the red end of the color
spectrum. The opposite end of the spectrum would
represent Inhibition conditions. Since the optimum and actual terrains are continuously changing, the
‘difference’ terrain would also be changing in color and shape.

The result is a graphic that represents those areas and components of the complex system that are
deviating from the desired operation. Remember that the same biologic properties of evolution,
emergence, migration and mutation apply and will be visually noticeable as peaks and valleys moving
from the near-future end of the Cube to the far-future end. Drill-down capabilities are also still
available to obtain more information on a cell-by-cell, component-by-component basis.

One or a combination of two types of controls procedures achieves system control:
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e Manual control through human intervention
between the output display of an IR variance
terrain and translated by an operator into
manual controls of instruments and devices on
the complex system, and/or

e Automatic feedback controls directly from the
IR variance terrain processor through electronic
connections to instruments and devices on the
complex system.

(7%
. . o200
Display for Manual and Automatic REGONN
Control

There are many advantages to manually viewing the
operation of a complex system as a colored terrain in
the Cube.

Ratings

The graphics can be viewed by anyone familiar with the
Cube terrain and color concepts and immediately
understand the status of the complex system without
any knowledge of the system itself. The Cube terrain
could represent the operation of a motor vehicle, a
large power plant or the condition of the investment markets

Knowledge of the absolute values of numbers, gauges, and various instruments connected to the
complex system is not necessary for monitoring purposes.

Since the third and fourth order terrains are dynamic and changing at a fast rate at the near-future end
of the graphic Cube then at the far-future end, a person would be able to intuitively evaluate and
report on the dynamic significance of Excitation and Inhibition performing segments of the complex
system.

Training in the details of the operations of the complex system is substantially reduced with an equal
increase in human productivity.

These advantages apply to the manual control operation, where there is no electronic or mechanical
feedback mechanism to the complex system. A human operator still must perform adjustments to the
system, when indicated as being necessary by terrain features. The drill-down capability will always
provide access to the details on what component to adjust and by how much to bring the system back
in line with the optimum performance terrain.

Display for Automatic Feedback Control

There are two types of automatic controls provided by IR. In both cases, however, feedback electronic
and/or mechanical systems must be available to translate control adjustments from IR directly to the
complex system.

Manual Feedback: The operator adjusts directly into the IR cube graphic through a ‘touch’ screen or
cursor. There are two ways in which to makes these adjustments:
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‘Push down’ and ‘pull up’ areas of the displayed terrain (touch screen or cursor) to bring it in line with
the optimum terrain area colors. The result is for IR to translate these changes into adjustment
instructions sent back to the complex system.

Drill down into cells or areas, as shown above, and change the absolute values of variables. These
changes would be sent to the complex system, as well.

Automatic Feedback: IR can directly analyze terrain areas that differ from the optimum terrain and
send feedback instructions to the complex system. Alarm boundary values can be predefined to give
warnings when the complex system does not appropriately respond to the automatic control functions
or simply deviates too far from the optimum performance.

Terrain Colar Spectrum
Identification of areas of terrain variations and the required adjustment is based on the degree of
deviation from neutral, visualized using a color spectrum, shown at the ~N

right. The extremes of the spectrum are red, trending toward more r
neutral colors, and finally white, as variance from optimum is less or

equal to optimum. This IR visualization technique provides for a common

Excitation
view that is independent of the complex system.

Increasing

Terrain Slope Manipulation Value
Thus far, all the graphics have shown color gradient differences between
different rating levels. However, terrain slope, displayed as smooth
transitions over the color gradients are also important in complex system
control. Terrain slopes can be important in transitions along both the
evolution (interval) and migration (signal) axis. The same ‘push down’
and ‘pull up’ touch screen functions are available to alter slopes.

Neutral

IR Interface Device Requirements o

. . . . Inhibition
The transformation from buttons, knobs, switches, two-dimensional Decreasing
graphs and displays and other direct input control mechanisms to a single Value
screen of a IR terrain display not only can provide an intuitive sense of >
the performance of dynamical systems, but also show the clear
relationships between complex system components and the change in
their biologic properties over time. And as stated above, since the
display with its changing shapes and colors is generic across all IR J
applications, in-depth knowledge of the specific workings of complex
systems is not necessary for its control by generally trained operators. Therefore, the interface device
between the operator and the system is greatly simplified, requiring little training.

Basic Functions of the IR Interface Device

Since technology continues to produce new and better I/0 devices for interfacing with computers,
especially for gaming applications, it is best to first define the basic functions needed by an operator
to effectively interface with and modify IR terrains.

e High resolution flat-panel color ‘touchscreen’ display
o Display software that allows for the rotation of the IR Cube to all perspectives.
o Display software that allows for + and - changes in magnification.
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o Display software that shows variable contents of individual and groups of cells and allows for
variable adjustments.

The dimensions of the display panel would need to be
appropriate for the detail required by the
application, or a large display to show the IR terrains
for multiple applications.

Mobile RF Touch Screen Devices

The advent of various RF protocols (cellular, 802.11,
Bluetooth, etc.) combined with increasing integration
of portable, processor-based flat screen devices can
provide the ideal device for IR applications. In
addition, all varieties of new micro-sensor
technologies combined with remote sensing features
now can provide relatively low-cost applications to
legacy complex systems.
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Appendix A: IR Application Results
Equity Markets

IntualityAl-Managed Portfolio

Selective trading from S&P500 equities, long positions only, 10 maximun positions, periodic short hedging SPY ETF

NAV $1,855,455 ROl 85.9% AvgROI/Mo 5.1% Max Drawdown -7.6% Sharpe Ratio 3.82 S&P500ROI -2.4%

—SEP500 Index

The flattening of the NAV and ROI curves is largely due to no increase in the size (shares) of each trade
since the beginning of trading in April 2022. This adjustment was not made to report that no manual
intervention has been made to this track record account. The current trade size could be adjusted to
1.86 times the original size, significantly employing available cash. This adjustment has been made as
of 10/1/23.

TRADING PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS. NO REPRESENTATION IS BEING MADE THAT
ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE
FREQUENTLY SHARP DIFFERENCES BETWEEN REPORTED PERFORMANCE RESULTS AND RESULTS SUBSEQUENTLY
ACHIEVED BY THE INTUALITY TRADING PROGRAM OR PORTFOLIO. THERE ARE NUMEROUS OTHER FACTORS RELATED
TO THE MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF THE INTUALITY PROGRAM WHICH CANNOT BE FULLY
ACCOUNTED FOR IN THE PREPARATION OF REPORTED PERFORMANCE RESULTS AND ALL OF WHICH CAN ADVERSELY
AFFECT ACTUAL TRADING RESULTS.
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Futures Markets
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INTUALITY

perfecting the future

Performance of Intuality Managed Actual Futures Trading Account

Month Last Yearto  last12 Since Maximum

toDate  Month Date Months Beginning Drawdown
Intuality Futures Trading Result* 17.6% -5.6% 11.5% 36.3% 36.3% -17.0%
S&P 500 Index™™ 1.0% 4.0% 6.3% 14.7% 15.0% -11.5%
Intuality versus S&P 500 Index 16.6% -9.6% 5.2% 21.5% 21.3% -5.5%

* Trading began July 31, 2017
** $&P 500 Index performance beginning July31, 2017

TRADING PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS. NO REPRESENTATION IS BEING MADE THAT ANY
ACCOUNT WILL OR 15 LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN. IN FACT, THERE ARE
FREQUENTLY SHARP DIFFERENCES BETWEEN REPORTED PERFORMANCE RESULTS AND RESULTS SUBSEQUENTLY ACHIEVED
BY THE INTUALITY TRADING PROGRAM OR PORTFOLIO. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE
MARKETS IN GEMERAL OR TO THE IMPLEMENTATION OF THE INTUALITY PROGRAM WHICH CANNOT BE FULLY
ACCOUNTED FOR IN THE PREPARATION OF REPORTED PERFORMAMNCE RESULTS AND ALL OF WHICH CAN ADVERSELY
AFFECT ACTUAL TRADING RESULTS.
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Election Predictions
o IntualityAl has correctly predicted all Presidential Elections since 2012.
o IntualityAl has correctly predicted 81% with the polls for all Presidential, congressional, and
major State elections since 2018, and 88% against the polls.

Intuitor Predicted Voter Preferences from September 22 to Election Day
(Based on all major polls since March 5th, exclusive of delegate counts)

===(Clinton ===Trump === Predictions as of September 22 === Next debate as of 9/26/2016

) e W
oINS

SR B
N1

N

Relative Voter Preference

1 T T T T T 1
Sep-17 Sep-27 Oct-07 Oct-17 Oct-27 Nov-06 Nov-16

The 2016 Presidential election demonstrated IR’s unique ability to predict election outcomes contrary
to most polling data and media reporting. The input was daily poll data reported by
RealClearPolitics.com from all the major polling organizations. The chart shows the predicted
preference, as of September 22", by day, from September 22, 2016, to Election Day, using only data
available through the September 22™. Short-term predictions favored Clinton with Trump surging
ahead on October 7%, ultimately termed “the October surprise”. This chart was updated daily during
2016 and published on the company’s website.
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2018 Mid-Terms and 2020 National and State races

IR is being used to predict voter preference in both national and State U.S. elections.

IR generally confirms polls consensus and often is contrarian to consensus, with a high success rate. For
example, the 2016 U.S. General Presidential election demonstrated the ability of the IR to predict
election outcomes contrary to most polling data and media reporting. The chart shows voter
preference predicted on September 22, by day, through to Election Day, November 6. The input data
were daily polling values used to produce daily predictions going forward from March 5, 2016, exclusive
of Electoral College accounting. Near-term predictions made on September 22 favored Clinton with
Trump surging ahead on October 7, later being termed “the October surprise”.

For the 2018 U.S. Midterm Elections, IR made predictions of outcomes in 16 races including thirteen
(13) U.S Senate elections and three (3) gubernatorial elections. IR made its final predictions in
September 2018 and correctly predicted the outcome in 13 of the 16 elections covered, representing a
prediction accuracy rate of 81.25%, and voter sentiment in 14 out of 16 races covered, or an 87.5%
correct prediction of voter sentiment.

See Intuality Predictions and Intuality Results for more current and detailed predictions.
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2019 Prospective donor/legislator preference

IR uses IR to reveal the behavioral and decision-making preferences of human audiences. IR tells you
when your audience is thinking about your prescribed action (i.e buying, giving, voting, etc) and when
they’re in the mood to take that action. In other words, IR tells you exactly when your target audience
wants to be engaged or influenced. In the case of United Way of Florida, it led to a 900% increase in
donations.

IR can be used to achieve one or more of the following goals:

e  Mirror the behavioral and decision-making preferences of legislators at the federal and state
levels. This allows organizations to know exactly when to engage specific legislators, based on
each legislator’s own cognitive preferences, to have the highest probability of persuading them
to support or oppose their legislative agenda. Simply put, IR puts you inside the mind of any
legislator you choose.

e Re-activate lapsed donors within targeted segments to efficiently capture lost donor revenue.
Knowing when these lapsed donors are thinking about giving, and when they feel most positive
about it, allows you to specifically target your outreach initiatives and avoid costly
engagements that have missed the opportune window to earn them back.

e Take current donors or members to the next level of giving, or earn additional gifts, by
identifying when their sentiment for your mission or vision is at its highest level based on their
own cognitive patterns.

e Acquire new market share from within a targeted donor audience. For example, if currently
70/300 donors or members donate to your organization, use IR to identify the most opportune
time to engage the other 230 donors or members not currently giving and begin converting
them.

e Mobilize voters in hard-to-reach or underserved segments by pinpointing when their sentiment
for your candidate or issue is at its most positive point during your campaign timeline - and
earn their vote or support.

IR’s unique ability to forecast audience sentiment reveals when your audience will be actively thinking
about giving to your organization or cause. The dates below under “Active Donor Sentiment” and
“Inactive Donor Sentiment” list specific time frames in which donors to PAC want to be engaged and
have the highest probability of giving. The attached graphical readout is for the period measured from
December 20, 2018 - March 31, 2019.

*Note: The increase or decrease in donor preference being predicted can occur as much as two weeks
before the prescribed date range and it may run longer by as much as two weeks after.
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IntualityAl Prediction UnitedWay (FL) Optimal Timing to Solict Member
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Health & Chronic Care Management
Epileptic Seizure Prediction

IR and Neuroscience Research Institute of North Carolina conducted a project to test if the system
could predict the onset of epileptic seizures using only sequential EEG data from animals in which

Intuitor Prediction of Onéet of Epileptic Seizure
Preliminary runs with EEG data from

Neuroscience Research Injstitute of North Carolina

(57 mins waming

Possible precursor warning indicated by independent studies

[ mis warin |

there were induced seizures. This was a ‘blind’ study in that IR was not aware if and where actual
seizures occurred in the three data sets. The charts show the results where seizures were predicted
between 1.4 and 3.9 minutes before their occurrence. While these results were highly significant,
limitations of wearable sensor ‘caps’ create practical barriers to commercialization. IR is prepared to
conduct grant-funded studies with qualified neuroscience researchers when those opportunities arise.
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Heart Arrhythmia Prediction
//

Actual arrthythmia

Intuality EKG prediction in minutes 30:30:0

3500

3000

Dynamic learning

Intuitor Alert
13 minutes

38:50.6

2500

2000 False Positive
5 milliseconds

1500

1000

500

500 §

-1000

IR conducted a study with Roi Ram, VP of R&D of HealthWatch Technologies Ltd, Israel, in 2017. The
objective was to conduct a blind test of IR to detect the onset of heart arrhythmia. The result is
shown in the chart where the onset was alerted 50 seconds before the actual occurrence. The
continuation to a commercial application was limited by technical problems with the specific type of
HealthWatch chest sensor that did not reliably record EKG data during patient movements. Currently,
more reliable EKG measurements are being accomplished with various wrist-worn mobile devices.
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Sports: NFL Football - best published track record in Las Vegas

Since 2011, IntualityAl has had a 58% success rate predicting the outcomes of NFL games against the
spread. By monitoring multiple data streams, identifying relevant data, and evaluating both team and
wager behavior. Intuality has a proven record of picking the correct result.

IR is exploring the development of an NFL app for mobile devices that will give live play-by-play
prediction updates while games are being played. The results from each real-time play (offense and
defense yards gained or lost and other data) would be immediately processed by IR, and predictions of
all plays yet to be played would be updated to all subscriber mobile devices. Intra-game wagering,
which is beginning to be offered by casinos, could then take place.
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74 IntualitySports
W we show you the future
Performance results from: 2023/W2 through SuperBowl
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Blood Glucose Predictions

Intuality has conducted trials with Novant Health to predict the onset of hypoglycemic events for Type
1 diabetics. The trials are considered successful within the acceptable false-positive limits for those
patients. The Intuality application would be on a smartphone or similar mobile device and linked
through a Bluetooth protocol to a non-invasive sensor patch worn on the shoulder. The current
commercial patches operate 24/7 and transmit blood glucose levels every 5 minutes. In the trials,
Intuality was predicting drop in glucose below 70 mg/dl 15-30 minutes before the events with a 70%
success rate. (False positives are not considered health threatening). These ‘alerts’ are considered
especially important while patients are asleep and unaware of their condition. Intuality is seeking a
business venture with healthcare professionals, sensor manufacturers and a marketing function to offer
a 24/7 commercial solution to diabetics worldwide.

Glucose Hypotonic Intuzslity Alerts
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Website Activity
Independent Proof of Concept Control Study

Intuality Prediction of Customer Visits and Dwell Times to Product Websites for
150 Events (hours & days) in 2016 Compared to Actual

Customer IP/Page Visited Length of Events Final 150th Event Correlation Coefficent
66.249.64.203 Sunseeker Brand 7:00 2/13/16 2:00 PM 0.30
66.249.64.203 Worldwide Yacht Search 1:00 1/7/16 5:00 AM 0.41
656.249.64.203 Search Results 6:00 2/6/169:00 AM 0.32

“In our estimation, the Intuitor tool presents an elegant approach to probabilistic predictive analysis.
It is ideally suited to be part of an integrated suite of tools used as a set to address these types of
problems.” MARSYS Group, San Mateo, CA

IR partnered with MARSYS Group, of San Mateo CA, to conduct a blind trial to predict the product
website visitation and dwell times by IP (customer) addresses in 2016. IR was provided with actual
point-of-sale data from the latter months of 2015 from which the system made predictions for 150
futures events, for each of those 2015 events, with the final event predicting 150 events into 2016. The
chart shows for each IP the length of their event and the date of their final event in 2016. These
predictions were then correlated to the actual visitation and dwell times recorded for each IP in 2016.
The following charts show the output IR Cube, 2016 near and far predictions, for all IP addresses in the
study. The Cube proprietary correlation process ranks IPs from the predicted most active on the left to
the least active on the right.

The following charts show selected 2016 IP predictions for each 150-future event and dwell time.

Intuitor Dwell Time Predictions of 66.249.64.203 Sunseeker Brand
12/28/15 2 PM tyo 1/20/16 9:30 PM
EventTime: 3 hrs 39 mns
100
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Intuitor Cube for All 150 Future Event IP Address Series
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The results of this project provide a proof-of-concept that is applicable to IR website/webpage
predictions and Internet node activity for 150 future events, including correlation of large populations
of users, subscribers, point-of-sales analysis, and Internet traffic monitoring.
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Economic Indicators
Composite Index of 10 Leading Economic Indicators

The Composite Index of 10 Leading Economic Indicators, otherwise known as

the Leading Economic Index (LEI), is published monthly by The Conference Board. It is used to predict
the direction of global economic movements in future months. IR processed each monthly value, from
1960 through 2014, to predict these leading indicators, which in effect was calculating the exponential
of an exponential. The result as shown in the chart was at least a one-year lead prediction of the
indicators that, in the case of the recession, was an alert in 2006 and the same kind of lead to the
beginning of Real Average Hourly Earnings stagnation in 1981.

Intuality Prediction of Economic Cycles using the Composite Index of 10 Leading Economic
Indicators (GOM910)
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Games of Chance

If IR can reliably predict the direction and probabilities of randomized data as an ‘acid test’ of its logic
and create a ‘profit’, the results can indicate how flexible and widely applicable the system and its
underlying science could be in analyzing different kinds of big and small metadata applications. Any
accepted modification of the system’s logic or bias settings must pass this test and show general
improvement to previous versions.

1,000 Rolls of Unbiased Dice

IR used a random number generator to produce a series of 1,000 rolls of unbiased dice. The series was
inputted to the system without any pre-training. As shown in the chart, IR did not ‘bet’ until after the
approximately 120 initial rolls. IR learned that the game was to periodically establish either a ‘long’ or

Intuality Prediction of Two-Dice 1,000 Rolls, $1 per Dice Value Difference
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‘short’ bet and hold it until it could exit at a dice number combination that was favorable to the
position. It then accumulated the total number of dice points earned or lost after each successive roll
and decision point. At various times through the run, it decided not to bet but rather learn from new
rolls when there would be an advantageous roll to re-enter the game. The overall results from this and
all other dice games of 1,000 roles was to earn net profits.
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Fractional Random Brownian Motion Data

Intuitor Predictions of Fractional Brownian Motion Data Series A, B and C
1200

Points

In 2006, Dr. Donald Iglehart, Professor Emeritus at Stanford University and winner of the Lifetime
Professional Achievement Award of the Institute for Operation Research and Management Sciences of
Simulation Society, and Grant Renier collaborated to test IR with the most challenging of
independently generated fractional Brownian Motion data series inputs. The series was created on
Stanford University UNIX servers, totally independent from IR computer systems.

Summary of IR Prediction of Brownian Motion Data Results

Data Series Gain/Loss Std Dev Explanation
Run is with data series A, B & C. IR selects the
A&B&C +384% 6.9 highest probability predictions from each or

any combination of all.
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The Result: These charts show different versions of fractional Brownian Motion data: Hurst Indices
0.25, 0.50 and 0.95. The Y-axis shows the range of points for each curve. The above chart shows the
accumulated points gained/lost for the simultaneous input of the data charts. The Gain/Loss
percentage is calculated against the run’s average prediction commitments of 228 points to calculate a

theoretical ROI.

Intuitor Projection of Brownian Data C

110

(Brownian Motion fBM pracesses with Hurst indices 0.95)

Intuitor Projection of Brownian Motion Data B

(Brownian Motion fBM processes with Hurst indicies = 0.50)
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Random Number Series

Intuality Prediction of 10,000 Random Number
between 1 and 100
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RANDOM.ORG offers random numbers to anyone on the Internet. The randomness comes from
atmospheric noise, which for many purposes is better than the pseudo-random number algorithms
typically used in computer programs. The service is used for holding drawings, lotteries, and
sweepstakes, to drive online games, for scientific applications and for art and music. It has existed
since 1998 and was built by Dr Mads Haahr of the School of Computer Science and Statistics at Trinity
College, Dublin in Ireland, and is today operated by Randomness and Integrity Services Ltd.

IR has been run with multiple, independently generated data series of 10,000 sequential values from
RADDOM.ORG. Every run resulted in ‘profits’ like those shown in the chart.
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Contacts

e Grant Renier, Chairman, Intuality Inc, grant.renier@intualityai.com

e Peter Nannis, CTO, Intuality Inc, peter.nannis@intualityai.com

e Michael Hentschel, CFO, Intuality Inc, michael.hentschel@intualityai.com
e Dr. Howard Rankin, Science Director, howard.rankin@intualityai.com
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