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Chapter 2, Verse 50 - Bhagavad Gita

“One who is endowed with disciplined intelligence gives up both good and bad
results in this life. Therefore, engage in Yoga - Yoga is excellence in action.”



How to Read This Research
Monograph

A Formatting Guide for the Reader

This Research Monograph is written for the human brain - not for a
machine. Every formatting decision you encounter on these pages has a deliberate
and specific purpose. Before you begin reading, take two minutes to understand
the visual language of this Research paper. Once your brain recognises the system,
it will process each page faster, retain the right information, and arrive at the right
decisions - which is precisely what this research is about.

The Four-Format System

Each format type carries one exclusive meaning throughout the entire Research
paper. Your brain will learn this language quickly - and once it does, you can read
on two levels simultaneously: the full text for complete understanding, or the
formatted signals alone for the essential argument.

Format How It Looks What It Means

A named concept, proprietary framework, or
core term central to the argument. These are
BOLD Cognitive Friction the vocabulary of this research. When you see
bold, you are seeing the building blocks of the
theory.

A quoted phrase from external research, a
nuanced qualification, or a definition being
introduced. Italics signal borrowed language or
a careful distinction the author is drawing.

Italic "flows downward"

The critical verdict or conclusion of the section
- the single most important takeaway from the

Highlight 1y a‘giti'g({)lirenance surrounding argument. If you read only the
highlighted sentences in any chapter, you will
have extracted the core finding.

A chapter heading, section title, or major

Underline Chapter Title / Section structural marker. Underline tells you where

you are in the architecture of the Research
paper - it is navigation, not emphasis.

where the 0.1% is The highest-priority signal in the Research
recovered Monograph. A core concept that is



How It Looks What It Means

simultaneously the chapter's critical finding.
When bold and highlight appear together, the
author is telling you: this phrase is both a term
to remember and the conclusion to carry
forward.




The Page Architecture Rule

This Research Monograph follows a strict cognitive architecture principle in the way its
content is distributed across pages. Understanding this rule before you begin will eliminate
confusion and significantly accelerate your reading pace.

The Rule: Every new topic begins on a new page. Every sub-topic and sub-sub-topic
also fit entirely within single page

No section - at any level of the hierarchy - continues from the bottom of a page into a new
one mid-thought. Each new page is a clean cognitive entry point.

Why this matters: The brain's working memory performs best when it can treat each unit of
information as complete before moving forward. When a sub-topic is allowed to bleed across
a page boundary, the reader must carry an unresolved context load into the new visual field -
consuming cognitive resources that should be directed at understanding the next idea, not
reconstructing the previous one.

The page-break architecture of this Research Monograph is therefore not a formatting
preference. It is a cognitive load management decision. Every new page is a resolved
entry. Every section - regardless of how brief - occupies its own clean space.

The practical effect: when you turn a page, you are always beginning something, never
resuming it. Your brain does not need to scan for where the last thought ended. It simply
starts.



The Cognitive Architecture Reading Rule

This is the most important instruction in this section. It defines not just how to read the
Research Monograph, but through which lens every argument in it should be received.

While reading this Research Monograph, hold a single interpretive frame:

Every phenomenon described - every failure, every inefficiency, every error pattern - is
being explained through one cause only: the structural mismatch between how financial
information is presented and how the human cognitive architecture actually processes it.

Do not search for other explanations while reading. Not market volatility. Not individual
incompetence. Not model limitations.

This is not because other causes do not exist. They do. But this Research Monograph is
not about those causes. It is a precisely scoped diagnostic instrument. The moment you
introduce a competing explanation - "perhaps it was also a bad model," or "perhaps the
trader was simply careless” - you have stepped outside the framework and begun evaluating
a different argument. The insights available within this framework become inaccessible from
that position.

The cognitive architecture lens asks one question of every example: was the information
presented in a form the human brain could process with maximum reliability? If yes,
proceed. If no, that is the finding. Everything else is a separate conversation.

Experienced readers of research literature will recognise this discipline. Every theoretical
framework requires its own reading context. You would not evaluate a paper on
aerodynamics by asking "but what about the fuel quality?" The same precision applies here.
One lens. One cause. One framework. Read accordingly.



A Note from the Author

The formatting in this Research Monograph is not decoration. It is
architecture. It has been designed by the same cognitive principles this research
argues for - that the structure of information directly shapes the quality of
the decisions made from it.

Most Research Monographs present information and trust the reader to find what
matters. This Research Monograph identifies what matters for you - and marks it
precisely. Your role is simply to use the system for the first chapter. By the second,
your brain will have learned the language automatically.

That is the Last Mile working as it should.

Suraj Rohit Haldankar

Financial Information Architect




Disclaimer

The theories and analytical frameworks presented in Actual Profit: Eliminating
the 0.1% Loss in Decision Integrity, including White Paper Test Theory, and
The Understanding Steps Framework are the original intellectual work of the
author.

No Financial Advice

This publication is intended for research and educational purposes only.
References to market data and financial instruments are used solely to illustrate
cognitive and informational principles, not to provide investment advice.

Proprietary Research

While this Research Monograph identifies structural inefficiencies in financial
information systems, it does not disclose the full technical solutions or
proprietary analytical tools developed by the author. Certain methodologies
remain restricted to private research and institutional applications.

Limit of Liability

The author assumes no responsibility for financial outcomes resulting from
the interpretation or application of the ideas presented. The "0.1% loss" described in
this work is a conceptual framework for identifying decision friction and
should not be interpreted as a guaranteed performance metric.



Why This Research Monograph Exists

This work originates from a simple but critical research question: why do
highly intelligent financial professionals, supported by advanced analytical
systems, still make costly decision errors?

In institutional finance, such failures are often attributed to market volatility, model
limitations, or information asymmetry. However, one crucial component is
frequently overlooked - the human cognitive processor responsible for
interpreting financial information.

Regardless of technological advancement, the human brain remains the final
interpreter of market data. Yet most financial information systems are designed
for data processing rather than for the cognitive limitations of the
individuals who must interpret that data.

This Research Monograph examines financial decision-making through the lens
of behavioral quantitative research focused on decision integrity. Its objective is to
identify and analyze cognitive friction - the loss of decision efficiency caused by
poor document structure, distorted visual representations, and excessive
informational complexity.

In high-speed financial environments, even minor inefficiencies in interpretation can
accumulate into measurable institutional losses. The concept of Actual Profit
therefore refers to the efficiency gained when the structural gap between data
presentation and human cognition is reduced.

The purpose of this work is diagnostic: to expose the structural frictions
embedded within financial information systems and provide a framework for
understanding their impact on decision-making.



Who Should Read this Research
Monograph

A Reader's Guide to Identifying Your Stake in Decision Integrity

The Question Before the Research

Actual Profit: Eliminating the 0.1% Loss in Decision Integrity is not a
general-interest publication. It is a diagnostic research document written for a
specific and identifiable category of professional - one whose decisions are shaped,
every working day, by the quality of information they receive and the cognitive
conditions under which they process it.

The central finding of this research is that costly institutional decision errors are not
primarily caused by insufficient intelligence or inadequate technology. They
arise from Cognitive Friction - the structural gap between how financial
information is presented and how the human brain is built to receive it.

This companion document exists for one purpose: to help the right reader recognize
themselves within this research - and to understand, precisely why its framework
applies to the professional context they inhabit.

EXECUTIVE SUMMARY

This research was written for any professional whose decisions are shaped by the
quality, speed, and structure of financial information. It is not sector-
specific. It is cognition-specific.

If you operate within an environment where interpretation latency, visual
overload, or information design affects the quality of judgment - this research
was written for you.

The nine reader profiles that follow provide a precise map. Each one identifies a
professional role, the structural challenge that role faces, and the specific value this
framework delivers to it.



The Nine Reader Profiles

The research identifies nine distinct professional profiles for whom this work carries
direct, immediate application. Each profile is defined not by job title alone - but by the
cognitive conditions that title creates.

Portfolio Managers & Fund Managers

Those who synthesize analytical inputs and commit capital

Why this research was written for you: You occupy the final decision node
in the institutional information pipeline. Every model, analyst report, and
algorithmic signal eventually reaches your desk - and the quality of every capital
allocation depends on how accurately and efficiently that information is interpreted.

This research identifies precisely the friction that accumulates at that final stage. The
gap between the information your systems produce and the decisions your brain
must form, from it is not a personnel problem. It is a structural design problem.
And it has a measurable cost.

The Understanding Steps framework introduced in Chapter One maps the
internal cognitive process through which market data becomes judgment. The 0.1%
loss described in the Preface quantifies what you lose at that stage every day your
information environment fails to align with your cognitive architecture.

This research gives you the diagnostic language to identify that friction and the
analytical framework to begin correcting it.



Quantitative Analysts & Research Scientists
Those who build the models that precede the decision

Why this research was written for you: Your models are analytically rigorous.
The outputs you produce are statistically defensible. But a model's accuracy does not
determine a decision's quality. The human processor who receives your output does.

Chapter eight - The Myth of the Advanced Algorithm - examines this gap directly. It
identifies the Final Interpreter Problem: the structural reality that every
algorithmic chain ends not at a machine, but at a human cognitive system operating
under attention constraints, working memory limits, and Cognitive
Friction that your model cannot account for.

This research is not a critique of quantitative methodology. It is the argument that
quantitative excellence and cognitive alignment must advance together - and that the
most sophisticated model, delivered through a poorly designed information
environment, is analytically undermined before a single decision is made.

If you are building the system, you are also building the last mile.



Chief Investment Officers
Those who set analytical standards across the institution

Why this research was written for you: The Paradox of Performance - the
persistent gap between institutional resources and consistent outperformance - is
framed in Chapter One as the central empirical puzzle this research addresses. As a
CIO, you manage all three layers of that paradox simultaneously: capital, technology,
and human cognitive architecture.

This research offers a diagnostic framework for the third layer - the one that
institutional performance reviews consistently undervalue. The 0.1% loss in
decision integrity is not recovered through better algorithms or more talented
analysts alone. It is recovered when the information environment those analysts
operate within is designed around the actual constraints of human cognition.

Chapter Seven's Invisible Ledger framework provides a direct tool for institutional
loss accounting that extends beyond financial P&L to include knowledge loss and
cognitive friction loss - two categories that compound across every decision made
under sustained informational load.

The 0.1% is your recoverable margin. This research shows you where it
is.



Active Traders - Institutional & Retail
Those who make decisions in real time, under sustained cognitive load

Why this research was written for you: You are the practitioner this research
was designed closest to. Every chapter maps a structural feature of the environment
in which you work - from Interpretation Latency in Chapter One, to how the
screen itself becomes a variable in Chapter Three, to Neural Overload in
Chapter Four, to the Y-Axis Distortion Analysis in Chapter Five.

The Y-Axis Problem - the perceptual distortion produced when dynamic chart
scaling compresses price movement into an artificially narrow visual range - is the
most immediately applicable finding for any trader who relies on price charts as a
primary analytical input. It explains why market noise routinely registers as
meaningful signal, and why the natural response to that misperception is elevated
transaction frequency and degraded return.

Chapter Five's analysis of cognitive breakdown under data pressure maps the
session-level degradation that transforms deliberate, strategic decision-making into
reactive judgment. This is not a psychological failing. It is a structural outcome of an
environment designed without reference to the cognitive architecture that must
operate within it.

This research does not offer trading signals or strategies. It offers the diagnostic

framework for understanding why your decision environment may be
working against you - and how to begin correcting it.



Risk Managers & Compliance Officers

Those responsible for institutional decision integrity

Why this research was written for you: Risk management is typically defined
in terms of market risk, credit risk, operational risk, and model risk. This research
introduces a category that precedes all of them: cognitive friction risk - the
measurable performance cost generated by information environments that impose
unnecessary demand on the human processor responsible for acting on risk signals.

The Knight Capital case examined in Chapter One - $440 million lost in 45 minutes
- is presented not as a technology failure but as a Decision Integrity failure: a
breakdown in the pipeline through which information becomes judgment under time
pressure. The risk that produced that loss was not in the model. It was in the final
mile between the system's output and the human decision.

Chapter eight Invisible Ledger provides a direct framework for expanding
institutional risk accounting to include knowledge loss and cognitive friction loss
alongside conventional financial metrics. These are not theoretical categories. They
are structural contributors to the institutional losses your function exists to prevent.



Financial Technology Designers & UX Professionals
Those who build the information environments financial professionals inhabit

Why this research was written for you: You are, in a precise sense, the
upstream cause of every phenomenon this research documents. The cognitive
friction experienced by traders, analysts, and portfolio managers does not originate
in their minds. It originates in the design of the platforms, dashboards, and reporting
structures they are required to use.

The White Paper Test Theory in Chapter four provides a controlled experimental
framework for measuring how irrelevant information competes for cognitive
resources - reducing the quality of decisions made under load. The 2100
combinations framework quantifies the decision space produced by a typical
multi-indicator trading interface. These are not abstract concepts. They are the
measurable consequences of design decisions you make every day.

Chapter Three - The Screen as the Final Variable - identifies precisely why the
display layer is itself a source of cognitive friction. As a designer, you control the
ultimate expression of every analytical system through the screen. The screen is not
a neutral medium. It is an active variable in the decision-making system.

Chapter Five principles of Cognitive-Aligned Reporting translate directly into
design standards: segmented information architecture, visual hierarchy,
and the elimination of perceptual noise. Each principle reduces the cognitive
distance between what a screen displays and what a user understands - and every
reduction in that distance is a direct improvement in the decisions made from your
product.

This research provides the cognitive science foundation for what human-centred
financial design actually requires.



Academic Researchers in Behavioral Finance & Cognitive
Science
Those advancing the theoretical foundations this research builds upon

Why this research was written for you: This research sits at the intersection of
behavioral finance, cognitive psychology, information design, and
institutional performance analysis. It draws on established frameworks -
Kahneman's dual-process theory, Baddeley's working memory model, the
heuristics-and-biases literature, data visualization research - and applies them to a
practitioner environment where their implications have direct financial
consequences.

The frameworks introduced here - White Paper Test Theory, Understanding
Steps, Y-Axis Distortion Analysis, and the 0.1% Loss conceptual model - are
offered as testable propositions, not prescriptions. Each one identifies a gap between
existing behavioral finance research and its application to the specific conditions of
institutional decision-making.

The Curse of Dimensionality in Trading examined in Chapter seven extends a
well-documented computational concept into the cognitive domain - identifying the
point at which analytical complexity becomes a structural obstacle rather than
an advantage. This extension represents a research direction whose empirical
validation remains substantially open. The framework invites precisely the kind of
controlled experimental design that behavioral finance methodology is equipped to
deliver.



Institutional Learning & Development Professionals
Those responsible for professional capability and organizational knowledge

Why this research was written for you: Chapter eight analysis of
Institutional Knowledge as Cognitive Architecture identifies a risk that
knowledge management research has documented but financial institutions have
been slow to quantify: when experienced practitioners depart, they take interpretive
depth with them that no algorithm inherits and no onboarding programme replaces.

The catastrophic institutional amnesia framework - the loss of undocumented
expertise, informal decision frameworks, and tacit contextual knowledge - is
presented not as a human resources concern but as a cognitive architecture risk
with a direct and measurable impact on decision quality at the institutional level. One
documented case represented a combined loss of over 27,000 years of professional
experience, an asset that never appeared on a balance sheet.

This research provides the conceptual vocabulary for reframing knowledge
transfer as a Decision Integrity programme rather than a retention initiative.
The framework connects training and knowledge management directly to the quality
of the decisions the institution produces - making the case for investment in both on
grounds that are structural and financial, not merely developmental.



Leaders in Any High-Stakes Decision Environment
Those who understand that decision quality is an institutional variable

Why this research was written for you: The cognitive principles examined in
this research are not exclusive to financial markets. Every professional environment
in which high-quality decisions must be made under time pressure, from complex
information, by human analysts operating under cognitive load, is structurally
subject to the same friction this research documents.

The Last Mile - the distance between the information displayed on a screen and the
neural processing system of the human brain - exists in every boardroom, every
operating theatre, every control room, every institution where the quality of
judgment has consequences. The 0.1% loss is not a financial metaphor. It is the
recoverable margin between the decision an information environment enables and
the decision a cognitively aligned one produces.

Chapter nine closing message is addressed to institutional leaders directly: this
research offers one additional filter - a diagnostic lens designed to make visible a
category of loss that most organizations are currently absorbing without knowing it,
in every domain where decision integrity is the ultimate line of defence.



A Note on Who This Research Is Not For

This research is not for the reader seeking a ready-made formula. Chapter Eight is
explicit on this point: "Real solutions in professional environments cannot be
standardized into a simple ready-made formula." The research provides a
diagnostic framework - a precision instrument for identifying structural friction.
The application of that framework to any specific organization, team, or individual
context requires a process as unique as the environment itself.

It is also not for the reader who attributes decision errors exclusively to market
volatility, model limitations, or individual human failure. The central argument of this
research is that the environment in which decisions are made is itself a variable - one
that most institutional frameworks do not account for, and one that is entirely within
an organization's control.

If you have recognized yourself in one or more of the nine reader profiles above, the
research that follows is precisely calibrated for the challenge you face. The 0.1% is
recoverable. This research shows you where it is.

Suraj Rohit Haldankar

Financial Information Architect



Why Examples Are Intentionally
Absent From This Research

For all the theory and work presented in this research, you will notice that | have not given
an example or showed how my theory can help to improve your work. This is intentionally
done because of the following reasons:

1. The Problem of Static vs. Dynamic Content

You might be reading this research paper in eResearch Monograph format or
printout. In this scenario, it is nearly impossible to show dynamic output in static
forms, which will directly influence the output quality. Because of this limitation,
examples are avoided in the first place - which is the main work of the
research done till now.

2. Format and Device Dependency

Some dynamic content can be viewed in certain devices in certain forms only. An
example that works perfectly in an interactive web format may lose all its value when
converted to PDF, printed on paper, or displayed on different screen sizes. This
format dependency makes static examples unreliable - they cannot adequately
represent the cognitive friction dynamics and information design principles that are
the core focus of this work.

3. The Core Research Problem

This research focuses on how information design affects human cognitive
processing and decision-making reliability. Demonstrating this principle requires
dynamic, interactive visualization that reveals real-time cognitive friction
patterns - something that cannot be adequately captured in a static document
regardless of format.

4. The Reader-Dependent Nature of Relevant Demonstration

Even if the limitations described above static formatting and device dependency
could somehow be overcome, a further and more fundamental problem remains: a
meaningful example cannot be constructed without first knowing who is
reading it. This research has already established, in the Nine Reader Profiles
outlined earlier, that cognitive friction does not manifest identically across
professional contexts. The friction experienced by a Portfolio Manager at the point
of capital allocation is structurally different from the friction introduced by a Financial
Technology Designer at the level of interface architecture, which is again different
from the friction encountered by a Risk Manager within an institutional risk-
accounting pipeline.

A single static example, however carefully constructed, could only ever speak
accurately to one of these contexts and in doing so, it would necessarily
misrepresent, oversimplify, or dilute the friction experienced in every other context.



An example built for a trading platform would be irrelevant, or even misleading, to a
reader evaluating a quarterly reporting system. An illustration designed around a
portfolio manager's decision node would fail to capture the entirely different friction a
quantitative analyst experiences upstream, at the point of model output.

This is why demonstration must follow identification, not precede it. Before this
research can show you how cognitive friction manifests, it must first know where —
in which system, at which decision point, within which institutional environment you
operate. Once your specific role, platform, and information environment are known,
the diagnostic principles in this Research Monograph can be applied to demonstrate
cognitive friction as it actually exists within your own data flows and decision-making
architecture — not as a generic illustration borrowed from a context that is not yours.

How to Proceed

Rather than provide simplified, static examples that would diminish the nuance of
this research, this work presents:

(1) a diagnostic framework for identifying cognitive friction in your own
information systems, (2) analytical principles for redesigning those systems,
and (3) the foundation for customized implementation.

Customized implementations - with dynamic, real-time visualization suited to your
specific environment - will be developed in direct consultation with institutions
applying this methodology.

The absence of static examples is not a limitation of this research. It is a feature -
one that ensures the integrity of the diagnostic principles at its core.



CONTENTS

System Architecture

Foundation - The Problem

The Understanding Steps

Introduces the central problem in institutional finance: despite highly qualified professionals
and advanced analytical systems, costly decision errors continue to occur. Identifies the

Information Pipeline as a critical point of failure and introduces Actual Profit, focusing on
decision efficiency rather than theoretical accuracy.

Biological Constraint - The Human Processor
A Human Brain
Examines the human brain as the final processing system in financial decision-making.

Reframes the brain as a professional tool with inherent cognitive limitations, explaining why
information design and structure directly affect analytical performance.

The Screen Chapter

Perceptual Competition — Attention & Cognitive Load A Human Brain

Explores how multiple visual inputs compete for limited attentional resources, demonstrating
that the brain does not ignore irrelevant information but allocates cognitive capacity across all
visible elements. Introduces the White Paper Test as a diagnostic tool to measure how
competing stimuli degrade clarity and decision precision.

Core Research Frameworks

White Paper Test Theory - Cognitive Energy & Document Structure

Introduces a diagnostic model for detecting cognitive overload in financial documents and
visual systems. Connects cognitive limitations with professional output, explaining how

document structure, layout, and visual hierarchy influence the efficiency of financial
interpretation.

Applied Case Studies
Decoding Friction - The Y-Axis Problem
Applies the human-centric framework to financial reporting and chart design, showing how

poorly structured reports and distorted price scales create unnecessary cognitive load and
misleading visual signals.



Cognitive Breakdown Under Data Pressure
Chaos & The Breakdown of Decision Integrity
Examines how excessive information, indicators, and visual noise cause internal analytical

collapse. Explores neural overload, combinatorial complexity, and the shift from strategic
thinking to reactive decision-making.

Dimensional Complexity in Trading
The Curse of Dimensionality in Trading
Explores how modern trading environments have evolved from simple analytical tools to

highly complex systems. Explains how excessive analytical dimensions can overwhelm the
human cognitive processor, turning useful signals into noise.

The Myth of the Advanced Algorithm
Human Interpretation vs Machine Precision
Examines the assumption that advanced algorithms eliminate decision errors. Shows that

despite computational power, final decisions still depend on human interpretation, where the
gap between machine output and human cognition creates persistent inefficiency.

Closing Perspective
A Small Message from the Author

Concludes the research by emphasizing the importance of decision integrity within large
financial institutions. Clarifies that the Research Monograph provides an additional cognitive
filter rather than a universal formula.



The Hidden Leak

In the architecture of global finance, enormous resources have been invested in
optimizing the speed and scale of data. Fiber-optic cables span oceans to save
milliseconds, and advanced computational systems process vast volumes of market
information in real time. The industry has effectively optimized the First Mile data
collection and the Middle Mile algorithmic processing.

Yet one critical stage remains largely neglected: the Last Mile.

The Last Mile is the distance between the information displayed on a screen and
the neural processing system of the human brain. It is the final stage where raw data
is converted into interpretation and ultimately into a decision. It is also the point
where many financial systems quietly fail.

This Research Monograph examines Decision Integrity - the reliability of the
process through which information becomes judgment. It investigates why highly
skilled professionals, equipped with advanced analytical platforms and extensive
training, still produce errors capable of generating significant financial losses.

The central finding of this research is that such failures are rarely caused by a lack of
intelligence or technical competence. Instead, they emerge from Cognitive
Friction - the inefficiency created when information systems are designed for
machines rather than for the biological processor that must ultimately
interpret them.

The human brain remains the final analytical engine in financial decision-
making. When data is presented in ways that ignore how the brain obseruves, filters,
and prioritizes information, cognitive resources are wasted. This loss of processing
efficiency can be described as Neural Waste.

In high-speed financial environments, even small inefficiencies accumulate. What
appears to be a minor interpretative delay or visual distortion can ultimately
manifest as a 0.1% loss in portfolio efficiency. While such a figure may seem
negligible, in institutional finance it often represents the margin separating market
leadership from underperformance.

The purpose of this Research Monograph is not to offer motivational advice or
management philosophy. Instead, it presents a diagnostic framework for identifying



structural weaknesses in the design of financial information systems. From the
influence of document structure and visual hierarchy to the distortions created by
chart scaling, this work explores the mechanisms through which the Last Mile
affects decision quality.

The objective is straightforward: to make visible the friction that has long been
embedded within financial information environments and to demonstrate how
eliminating that friction can recover the profit hidden within that final
fraction of efficiency.

Suraj Rohit Haldankar

Financial Information Architect



Aim of the Research Paper
Research Monograph

Understanding Information Design & Cognitive Alignment in Financial
Systems

Primary Aim

This research paper showcases the critical importance of information design in
organizational decision-making processes. By examining cognitive friction within financial
systems, this work identifies structural inefficiencies that remain invisible to most firms-yet

accumulate into measurable institutional losses.

What Your Organization May Be Lacking

e Alignment between data presentation and human cognitive architecture

e Systematic analysis of cognitive friction losses in decision environments

e Strategic approach to document structure and visual information design

¢ Measurement of decision integrity efficiency across organizational workflows
e Framework for identifying hidden losses in interpretation and execution

About the Theory

This research presents developed through
rigorous analysis of cognitive systems and information architecture. The theory is not
academic abstraction-it emerges from practical observation of how financial professionals

interact with information systems in real-world, high-stakes environments.



Proprietary Tools & Services

While this Research Monograph makes the theory and diagnostic frameworks publicly
available, the implementation tools, proprietary analysis systems, and customized solutions

remain restricted. This distinction is deliberate:

e Every organization faces unique cognitive friction points based on its specific
workflows, systems, and environment

e Solutions cannot be standardized into generic templates-they must be engineered
specifically for your firm

e Effective implementation requires deep understanding of your decision-making
architecture, team composition, and risk exposure

e Customized frameworks ensure that improvements in decision integrity directly align
with your operational realities

For Organizations Ready to Improve Decision Integrity

If your organization recognizes cognitive friction in your financial decision processes and
wishes to leverage these proprietary tools and customized solutions to strengthen decision
integrity, . A structured engagement process will be designed

based on your firm's specific needs, scale of operation, and implementation timeline.



The Understanding Steps

Institutional Resources and the Paradox of Performance
in Modern Finance

Financial institutions at the top tier - large hedge funds, mutual funds,
and asset managers - operate with virtually unlimited capital and
cutting-edge technology. They have invested heavily in advanced data systems
and artificial intelligence to improve research, trade generation, and risk
management. In practice, these firms process "vast amounts of data from
various sources' at speeds beyond human capability, using powerful algorithms to
detect patterns and signals in the markets. Such technological infrastructure should,
in theory, make decision-making highly efficient.

The human capital in these organizations is equally exceptional. It is
common for quantitative teams to include multiple PhD-level researchers in
fields like mathematics, physics, statistics, computer science, or financial
engineering. As Michael J. Mauboussin (2012, Chapter 3) notes, many of "the best
and brightest students" are drawn to the financial industry. In other words, hedge

funds can assemble teams of highly educated, exceptionally capable analysts and
modelers.

Within each firm, these specialists collaborate. Analysts and quants
contribute diverse models and insights - from statistical arbitrage to macroeconomic
forecasting - which are then integrated by senior portfolio managers or chief
investment officers. These managers synthesize complex inputs and make final
decisions on allocating often billions of dollars. This hierarchical,
multidisciplinary structure is designed to combine depth of expertise with
centralized decision authority.

Yet despite this abundance of capital, technology, and brainpower, a
notable paradox persists. Empirical studies show that most active investment
managers do not outperform market benchmarks. For example, the SPIVA
Scorecard (Soe & Poirier , 2018) reports that over fifteen-year periods,

roughly 80-90% of actively managed public equity funds underperform

their benchmark indexes. In other words, even with maximal resources, most
firms fail to achieve consistent excess returns. In sum, the very factors that should
optimize decision-making appear to be largely "table stakes" in modern finance.



The result is that market efficiency prevails: overwhelming expertise
does not guarantee outperformance.



Institutional Decision Failures and the Cognitive
'Understanding Steps'

Even with expert teams, financial institutions still incur large losses
under complex market conditions. Historical case studies show that "trading
failures result from several factors," including poor risk controls, lack of clear
strategy, or impulsive emotional decisions. For example, on August 1, 2012,
Knight Capital Group's faulty software deployment drove the firm to
accumulate approximately $6.65 billion in gross positions - around $3.5
billion long and $3.15 billion short across 154 stocks - within 45 minutes,
triggering a staggering $440 million loss, equivalent to $9.78 million per
minute. ( SEC Release No. 70694, 2013). Such events raise a

fundamental question: Where do failures arise in a system seemingly

optimized for success?

A common reflex is to assign blame to individuals - traders, analysts, or
managers - or to point at models and tools. However, research on
organizational failures warns that this "flow of blame" is itself a sign of systemic
breakdown. As Sidney Dekker (2019) notes in his research on human error

investigations, when blame "flows downwards" from management to staff, problem-
solving is replaced by blame-avoidance. In other words, focusing on who erred rarely
uncovers the root cause. Effective analysis instead shifts attention from lone
actors to the decision-making process as a whole - specifically, how
information is interpreted and converted into action.

Prior to designing solutions, the underlying problem must be precisely
defined. At the core is a subtle cognitive mechanism in how humans process
information. We call this mechanism the "Understanding Steps." It refers to the
internal stages by which market data and news are perceived, comprehended, and
integrated into situational awareness before any action is taken. In trading,
situational awareness has been described as having the answers ready in mind to
critical questions:

— "What is happening in the market?"

— "Why is it happening?"

— "What will happen next?"

— "What does it mean for my objectives?"
— "What can I do about it?"



These questions summarize the Understanding Steps. Only after forming an
internal model of the market - knowing what is going on so you can figure out what
to do - can effective decisions be made. Failures often occur when this interpretive
process breaks down (for example, missing a critical piece of context or misreading a
signal). Thus, to explain institutional errors, one must examine not just what
decisions were made, but how information was interpreted and
understood prior to making them.



The Understanding Steps: Cognitive Latency in Data
Interpretation

When analysts process data, errors often emerge at the point of
interpretation, not from lack of intelligence. A key factor is how information
is presented. Research by Tversky & Kahneman (1981) documents that the
"framing effect” causes decision-making to be influenced by presentation rather
than facts. In trading, subtle differences in data format can slow comprehension or
skew judgment.

Interpretation Latency and Market Speed

Even tiny delays matter in high-speed markets. Consider a task that ideally takes 5
seconds to interpret but instead takes 10. A 5-second lag may seem trivial, but
modern trading moves in fractions of a second. If human comprehension is slower,
signals may arrive too late. This information-processing latency introduces friction
into the decision pipeline. Under intense time pressure, slower
interpretation directly raises the chance of misjudgement.

— Speed vs. Complexity: High-frequency trading (HFT) research
shows a trade-off between speed and complexity. Slow or
cumbersome analysis is a disadvantage.

— Micro-Latency Costs: Even a few seconds' delay can cost performance. For
example, missing an early signal might force a larger, riskier trade later.
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A Human Brain

The Human Brain in Decision-Making

The human brain (~1.40 kg) contains on the order of 1011 neurons, which
establish the complex neural networks necessary for cognition and executive
decision-making (Kandel et al., 2013). While traditional neuroscience textbooks have
long estimated this count at 100 billion, more recent empirical studies using the
isotropic fractionator method suggest a slightly lower average of approximately 86
billion (Azevedo et al., 2009; von Bartheld et al., 2016).

Every judgment and choice emerges from this neural activity. Importantly, we
focus not on biology but on how the brain's processes affect decision
outcomes in complex systems. In institutional finance, human cognition is the
final processor in the information chain.

Thus, subtle limitations in cognition can indirectly shape decisions. What
emerges from the brain's processing is not purely objective information, but
interpretation shaped by cognitive constraints. These constraints are not flaws in the
brain itself-they are features that evolved for survival in ancestral
environments. The challenge arises when these features encounter modern
decision-making environments that demand different capabilities.



Cognitive "Design Flaws" in Fast-Paced Environments

The brain evolved many features for speed and efficiency-essentially built-in
heuristics. These shortcuts solve problems quickly by ignoring some information.
As Gigerenzer & Gaissmaier (2011, p. 451) note, heuristics are "efficient cognitive
processes, conscious or unconscious, that ignore part of the information."

While traditional behavioral research (Ahmad et al., 2022) has emphasized that
heuristics can lead to systematic errors, Gigerenzer's research emphasizes their
ecological rationality-that ignoring part of available information is often an
adaptive strategy enabling faster, more frugal, and occasionally more accurate
decision-making in uncertain environments (Gigerenzer & Brighton, 2009). In
routine situations this is advantageous, but in environments demanding
high precision, these same shortcuts can act like design flaws.

For example, a heuristic that worked well historically might miss a rare but critical
detail, leading to an error. Such mismatches between brain design and task demands
reveal hidden limitations. This is the fundamental challenge facing institutional
finance: the brain's evolutionary adaptations serve speed at the cost of precision.

Fast vs. Frugal: The Speed-Precision Trade-off

By default our brains use fast-and-frugal strategies, which are conscious or
unconscious strategies that ignore part of information to enable rapid decision-
making with high accuracy in complex environments (Gigerenzer & Gaissmaier,
2011; Goldstein & Gigerenzer, 2009). While these allow for speed and efficiency, the
"less-is-more" effect suggests that relying on more information can sometimes
decrease accuracy in specific uncertain contexts (Raab & Gigerenzer, 2015).

Yet accepting some loss of information for speed creates a fundamental tension in
financial markets. Under time pressure, these heuristics reduce mental load but may
sacrifice precision. This creates a structural challenge: How can information
be structured to support both the brain's need for speed and its need for
precision? This question is not rhetorical. Its answer is the foundation of The
Haldankar Method.



Design Flaw Analogy: Just as a design intended to help (like automatic focus) can
introduce new problems (strain on memory), cognitive features can inadvertently
slow or distort decision processing under unusual conditions. The brain's efficiency
mechanisms, optimized for ancestral decision-making, can become liabilities in data-
rich institutional environments.

Heuristics and the Information Architecture Effect

Because heuristics compress information, the brain does not process every detail of a
complex report. Consequently, the architecture of information
presentation becomes the primary determinant of the decision outcome.
This principle shifts responsibility from the analyst to the system that structures the
information the analyst receives.

Cognitive Load and Working Memory Constraints: The brain's working
memory is limited, with research indicating a central storage capacity of
approximately 4 chunks (Cowan, 2001). This core capacity limit reflects the number
of independent items or concepts that can be held in the focus of attention
simultaneously to execute cognitive tasks (Cowan, 2010).

When information presentation forces the brain to juggle more than 4 independent
concepts, processing becomes unreliable and errors increase. This transition from
raw data to actionable insight-what we term "Information Design Integrity"-is a
core pillar of the Haldankar Method. This framework builds upon Cognitive Load
Theory, which posits that instructional and visual design must align with the brain's
inherent processing limitations to prevent analytical failure (Sweller, 1988; Sweller et
al., 2011).

The practical implication is straightforward: a well-structured financial report that
respects the 4-chunk working memory limit produces measurably better decisions

than a data-dense report that exceeds it. This is not a matter of analyst skill. It is a
matter of information architecture.



Unconscious Performance Drift

The human brain operates through dual processing systems: an automatic, fast
System 1 and a deliberate, slow System 2 (Kahneman, 2011). In many decision-
making contexts, cognitive adjustments occur beneath conscious awareness-a
phenomenon where the brain quietly reallocates attention and memory resources to
cope with the information format (Cowan, 2010; Ghani et al., 2009).

The Haldankar Method identifies that these "Unconscious Performance Drifts"
[Proprietary Concept] often occur when a poorly designed data interface forces
System 1 to resolve visual ambiguity, effectively taxing the brain's limited
resources and degrading decision quality without the user ever realizing it.

This is the hidden mechanism behind the 0.1% loss in decision integrity. The
brain expends metabolic resources trying to mentally recalibrate distorted visual
representations (such as misleading chart scales), leaving fewer cognitive
resources available for the actual strategic decision. The result is measurable:
lower decision quality, longer decision times, and higher error rates.

The trader never consciously realizes the system is degrading their performance.
They simply notice that the interface is "difficult to read" or "information heavy."
What they don't measure is the silent erosion of decision quality that follows. This is
why Unconscious Performance Drift is so dangerous: it is a structural problem

wearing the disguise of analyst limitation.
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Perceptual Competition — Attention &
Cognitive Load A Human Brain

EXECUTIVE SUMMARY
The Screen as a Decision Variable

The most advanced analytical system in any financial institution still ends at the
same point: a human being looking at a screen. That screen is not neutral. It is a
designed environment - and like every designed environment, it either
facilitates or obstructs the cognitive work it is meant to support.

This chapter examines two frameworks developed to diagnose that obstruction:
the White Paper Test Theory and the Y-Axis Distortion Analysis. Together,
they form a coherent diagnostic architecture for identifying where the screen -
not the data, not the analyst, not the algorithm - is the source of the
interpretive failure.

The White Paper Test and the Y-Axis Distortion Analysis are each developed
in full in their respective dedicated chapters. The screen is not a passive
display. It is an active participant in every decision made from it.

The Screen as Decision Variable

Are you one hundred percent sure that what you see on a screen is the same
as the information itself? Take a moment and answer that question to yourself.

The screen is not a neutral display but a designed environment that actively
facilitates or obstructs cognitive work. According to Don Norman (2002), design
choices-such as aesthetics and structure-directly impact visceral and cognitive
responses. These designed properties provide “strong visual clues” or affordances
that determine how a user interacts with the system. The information delivery is
directly dependent on device-specific variables such as screen size and physical
display properties. Research by Kim & Sundar (2014) demonstrates that larger
screen sizes have been shown to increase sensory richness and trigger “bigger is
better” heuristics, which can alter a user’s perceived ease of use and attitude toward
the information presented.



The Screen as the Final Variable

Every piece of analysis produced in an institutional financial
environment-every report, every chart, every signal from every
algorithm-ends at the same point: a human being looking at a screen.
That is where interpretation happens. That is where judgment is formed.
And that is where the most consistently overlooked variable in financial
decision-making operates.

Unlike a transparent window, a screen is a designed surface with specific dimensions
and resolutions that shape the information before it reaches the brain. According to
Farkas (2005), the "display unit" of a screen significantly affects how documents are
organized and formatted, thereby influencing their explicit structure and how
they are processed. The size of the display changes what is visible without scrolling.
The aspect ratio changes how charts are proportioned. The resolution changes the
density at which text and data can be presented before it becomes illegible. Technical
constraints such as aspect ratio and resolution are not neutral; they dictate the
density of data and how it is proportioned. Research indicates that these physical
limitations can automatically affect reading processes and comprehension, requiring
information to be adapted to specific screen limitations.

None of these are neutral properties. Every one of them directly shapes what the
brain receives before it begins to analyse. This is the argument this chapter makes,
and it is a different argument from those made in the chapters that precede it.



What Makes the Screen Different

Most sources of analytical error operate at the level of the analyst or the model. A
biased assumption, a miscalibrated algorithm, an incomplete data set-each of these
can be identified, challenged, and corrected by working on the analytical system
itself. The screen error is different. Screen-based errors operate "upstream"
by distorting the conditions under which an argument is formed rather
than just the conclusion. This systems-level distinction aligns with theories of
cognitive ecology, where the infrastructure-such as the screen-is systemically relied
upon and can fundamentally mediate decision-making (Nakanishi et al., 2025).

In a profession where the quality of judgment is the primary competitive variable,
the cognitive impact of the screen does not discriminate based on the user's skill
level; it affects all levels of an institution. Principles of Universal Design suggest that
well-designed interfaces should provide the same service to all people, recognizing
that design serves as a key function that can either enhance or penalize users
regardless of their diverse abilities (Omar et al., 2024).

This is what makes the screen a uniquely tractable problem. Unlike market volatility,
competitor behaviour, or model risk, the properties of the information environment
are entirely within the organization's control. The screen is not an external force. It is
an internal design choice-and design choices can be corrected.



The Institutional Responsibility

A diagnostic framework that identifies structural sources of decision
error raises a question that cannot be avoided: who is responsible for the
environments that produce those errors?

Both the White Paper Test Theory and the Y-Axis Distortion Analysis identify
failures that are institutional, not individual. The cognitive overload produced by a
dense, poorly structured financial report is not a failure of the analyst who misreads
it. It is a failure of the system that produced the report in that form. Human error is
often a symptom of externalities acting upon a person within a specific situation
rather than the primary cause of failure. Sidney Dekker (2002) posits that mistakes
make sense when the features of the engineered world surrounding people are
understood, as errors are systemically connected to the tools and tasks provided by
the system.

This distinction has ethical and regulatory implications that the financial industry
has been slow to acknowledge. Financial regulators mandate that information be
presented in a clear and understandable manner to protect investors. The SEC's
"Plain English Rule" (Rule 421(d)) explicitly requires firms to design disclosure
documents to be "visually inviting" and to use tabular presentations for complex
information to ensure readability (SEC, 1998). Similarly, the FCA requires that
financial promotions be "clear, fair and not misleading" (FCA, 2017).



Two Diagnostic Frameworks

The recognition that the screen is a performance variable is the starting point, not
the solution. Knowing that the information environment affects decision quality does
not, by itself, identify where the distortion occurs, how significant it is, or what a
corrected environment would look like. That requires a diagnostic framework-a
systematic method for measuring the gap between how information is currently
presented and how it should be presented to produce reliable decisions.

Information processing involves a competition among specialized modules for
limited capacity in the "global workspace" of consciousness. In financial displays,
irrelevant visual stimuli compete for this limited attention, potentially leading to
information overloading and complex navigation issues (Nakanishi et al., 2025). The
architecture of information presentation is a primary determinant of decision
outcomes. Jakob Nielsen's usability heuristics emphasize that errors and satisfaction
are quality components tied directly to how easily user interfaces allow information
to be processed.

Two such frameworks have been developed in this research. Each
addresses a distinct dimension of screen-induced distortion.

White Paper Test Theory [Proprietary Framework]

Addresses the dimension of screen-induced failure that originates in information
volume and document structure-the way in which the organization of content on a
display determines how much cognitive resource the analyst must expend before
interpretation can begin. Developed in full in Chapter Four.

Y-Axis Distortion Analysis

Addresses the dimension of screen-induced failure that originates in visual
representation-the way in which the design of a chart's display properties shapes
what the observer perceives the data to mean, independent of the data itself. Humans
are visual-value dependent rather than numerical-value dependent, meaning the
visual representation of a chart can override its underlying data. Heuristics act as
judgment-based mental shortcuts that allow for immediate evaluation, but they can
be triggered by salient technological cues like visual size or scale, leading to skewed
conclusions if the Y-axis is distorted (Kahneman, 2011). Developed in full in Chapter
Five.



Implications and Recommendations

The implications of this chapter's analysis are architectural before they are
behavioral. The recovery of decision integrity in institutional financial environments
does not begin with analyst training, or with motivational frameworks, or with the
addition of more sophisticated analytical tools. It begins with an honest audit of the
information environments in which decisions are currently being made-and with the
recognition that those environments are, in many cases, the primary source of the

decision errors they are intended to prevent.

For practitioners: The discipline required is diagnostic. Before accepting the
conclusions suggested by a financial report or chart, establish whether the
information architecture of that document is designed to support accurate
interpretation or merely to display complete information. Those are not the same

objective.

For institutions: The responsibility is structural. Organizations that measure
performance outputs without measuring the cognitive conditions under which those
outputs are produced are managing their decision environments without the most
consequential variable in view. The White Paper Test and Y-Axis Distortion Analysis
are the diagnostic instruments through which that variable becomes visible-and,

once visible, recoverable.

For the profession: The standard is emerging. The expectation that financial
information be presented in formats aligned with human cognitive architecture-not
merely technically complete-is a professional and regulatory direction that this
research anticipates. The institutions that address this alignment proactively will
establish the informational infrastructure within which genuine analytical advantage
becomes structurally sustainable.



Concluding Observation

The screen has always been the last point of contact between institutional analysis
and human judgment. What this chapter establishes is that this final contact point is
not a passive display-it is an active architectural condition that either enables or
degrades the quality of every decision made from it.

The White Paper Test Theory and the Y-Axis Distortion Analysis are not critiques of
the data, the analysts, or the algorithms that precede them. They are diagnostic
instruments trained on the interface itself-on the designed environment through
which all of that analysis must pass before it becomes a decision.

The cost of ignoring that interface has never been zero. It has simply been
unaccounted for. What this research proposes to recover is not an additional margin.
It is the decision integrity that poor information architecture is already costing-
silently, persistently, and entirely within the organisation's capacity to correct.

That recovery is Actual Profit.
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White Paper Test Theory

Visual Attention, Cognitive Overload, and Decision-Making

Human attention is fundamentally selective. Cognitive research has long
established that the brain processes far more than it consciously registers - and
that gap between what is seen and what is acted upon has measurable
consequences in high-pressure environments.

Our research identifies a specific, testable phenomenon at the intersection of visual
perception and decision-making. Through a controlled assessment methodology,
we demonstrate that irrelevant information does not simply go unnoticed
- it actively competes for cognitive resources, degrading the quality of
decisions made under load.

The framework introduced in this paper provides both a diagnostic lens and a
practical standard for measuring decision integrity under realistic conditions.
Its application has direct implications for performance, risk management, and
operational design in any field where clarity of judgment is a competitive
advantage.

Introduction

Human vision is enormously powerful, but only a small fraction of incoming data
reaches conscious awareness. The brain filters most visual input and highlights a few
key elements. Cognitive science shows that attention has a bottleneck: only a few
items can be held in working memory at once and processed deliberately. Everything
else must be filtered or processed only unconsciously.

The White Paper Test is a thought experiment demonstrating this idea. It shows that
when people are told to focus on one object, the brain still receives information about
the background, even if it does not rise to full consciousness.



White Paper Test: Experiment Design

The assessment methodology is based on a controlled selective-attention protocol
developed through iterative research. The design isolates specific cognitive variables
to produce measurable, repeatable outcomes across participant groups.

Full experimental parameters - including setup specifications, instruction protocols,
and stimulus design - are proprietary and available exclusively through licensed
application of this framework.

Observations

Consistent patterns emerge across participants, revealing a predictable gap
between conscious report and actual perceptual registration. Subjects demonstrate
partial awareness of task-irrelevant stimuli without explicit recognition - confirming
that the brain encodes more than it consciously surfaces under focused attention
conditions.

This demonstrates that the visual filter is not perfect at the retina: raw sensory
data flows to the brain where unconscious processing occurs. In the short viewing
time, only a few items reached the "spotlight" of attention, but the rest were
processed minimally. Those unimportant shapes still consumed a slice of mental
resources (working memory slots, attentional priority), leaving less capacity for the
red circle task.

Visual Attention and Cognitive Overload

How the Eye and Brain Work

The human eye collects a vast amount of visual information all at once. However, the
brain cannot consciously attend to everything. Cognitive models describe attention
as having a spotlight or filter: it highlights certain items for deep processing and
suppresses others. Features like contrast and color can capture attention (bottom-up
salience), but top-down goals (task instructions, expectations) largely control what
we consciously perceive.

Working memory plays a key role: it can hold only a few chunks of
information at once. Baddeley's model and others emphasize that both processing
new information and maintaining current information share a limited attentional
resource. Because of this bottleneck, focusing on one thing necessarily means less
attention available for everything else.



Neural Overload from Exponential Data

The human brain is a high-bandwidth but energy-intensive processor.
Containing roughly 86 billion neurons, every firing event draws on finite
metabolic resources. At rest, the brain consumes approximately 20% of the body's
total energy output - despite representing only 2% of body weight. Under visually
demanding conditions, that consumption rises sharply.

In data-rich environments, the brain must simultaneously encode shapes, colors,
movement, and patterns across multiple competing inputs. Each additional element
does not simply add to the load - it compounds it. This is not a linear relationship.
It is exponential.

Modern trading platforms illustrate this precisely. A typical screen presents
candlestick formations, layered technical indicators, and multiple timeframes
simultaneously. The number of possible visual combinations across such a display
can be approximated at 2100 - a figure so large it exceeds the number of atoms in the
observable universe. No human cognitive system is equipped to meaningfully process
inputs at that scale.

At 2100 the problem is no longer about skill or experience. It is structural. The
environment itself becomes the obstacle. No amount of training, discipline, or
market knowledge can overcome a decision space of that magnitude when it is
presented all at once. The brain does not fail because the trader is inadequate - it
Jails because the load is inhuman by design.

The consequence is predictable: perpetual cognitive triage, where the brain
repeatedly interrupts its own processing to filter and re-evaluate each incoming
signal. Research confirms this manifests as mental fatigue, slower reaction times,
compounding decision errors, and an increasing inability to distinguish signal from
noise.

At 2100 combinations, the trader is no longer making decisions. They are
surviving them.



Why the 2100 Matters

The figure 2100 is not presented as a literal calculation. It is a precise illustration of a

principle: that complexity does not grow in steps - it explodes.

Every additional variable introduced into a decision environment does not simply
add one more thing to consider. It multiplies the number of possible
interpretations the brain must evaluate. A modest number of binary inputs - each
individually manageable - combines into a state space so vast it becomes functionally
unnavigable in real time. The number 2100 puts a name to that threshold.

What happens beyond that threshold is well documented. Neural processing
becomes fragmented. Metabolic demand rises. The brain, unable to evaluate all
competing patterns with equal attention, begins to compromise. Careful, analytical
judgment gives way to shortcuts - faster, cheaper cognitive processes that trade
accuracy for speed. In high-stakes environments, this shift is not neutral. It is
costly.

The practical outcome is a decision-maker who is technically present but
cognitively overwhelmed - one whose attention is scattered across competing
signals rather than directed at what is actually relevant. Research on decision fatigue
confirms that under sustained high load, judgment collapses inward: the time
horizon shortens, reactivity increases, and strategic thinking becomes inaccessible.

2100 js the point at which the environment defeats the decision-maker - not
through deception, but through volume. That is why the number matters. And that
is why what comes after it in this_ framework matters more.



Conclusion

Human perception is not a passive recording - it is an active, resource-
constrained process. What we consciously register is only a fraction of what the
visual system takes in, and everything beyond that fraction still carries a cost.

This is the central insight this paper has worked toward. Unattended information
does not disappear. It competes. It consumes. And in environments where
judgment quality determines outcomes, that silent competition is a liability that most
practitioners never account for.

The implications are straightforward, even where the mechanisms are complex.
Decision environments that prioritize signal over noise - that ruthlessly eliminate
what is irrelevant - produce measurably better outcomes. This is not a stylistic
preference. It is a cognitive necessity.

The framework introduced here offers a principled basis for evaluating and
redesigning those environments. The standard is the same: clarity is not a luxury - it
is a performance variable.

The work does not end with diagnosis. It begins there.



Cognitive Energy, Document Structure,
and Financial Decision-Making

The quality of a decision is not determined solely by the quality of the
data. It is determined by how effectively that data reaches the human
processor responsible for acting on it.

This paper examines a dimension of decision-making that institutional
frameworks consistently undervalue: the cognitive cost of information
presentation. When financial data is structured in ways that conflict with how
the brain naturally processes visual input, the result is not just inefficiency - it is
measurable performance loss.

The framework presented here does not offer a general prescription. It offers a
diagnostic standard - one that makes visible a cost that most organizations
are currently absorbing without knowing it.

Introduction

In institutional finance, time is not a courtesy - it is a variable with direct
monetary consequences. Analysts and portfolio managers operate under continuous
pressure to extract accurate insights from large volumes of written material, often
within windows that leave no room for inefficiency.

The assumption embedded in most financial reporting is that well-qualified
professionals will efficiently extract what they need regardless of how it is presented.
This research challenges that assumption. Presentation is not neutral. The
structure, layout, and visual design of a document actively shape how quickly and
accurately its content is understood and therefore how reliably it supports the
decisions that follow.



Standard Analvtical Documents in Finance

— Equity Research Report: Produced by sell-side analysts for clients such as
hedge funds. Contains sections like investment thesis, company overview,
financial analysis, valuation (DCF or multiples), risks, and a final
buy/hold/sell recommendation.

— Investment Memo (Thesis Document): Created in-house at funds to pitch
trades. Typically concise, covering executive summary, investment thesis,
catalysts, financial analysis, valuation, risks, and trade structure. It is sharper
and shorter than sell-side reports.

— Company Initiation Report: Written when first covering a stock. Includes
background (company history, industry position, competitive advantages) and
a long-term outlook.

— Quantitative White Paper: Used in market research or strategy
development (e.g. microstructure, algo trading, liquidity analysis). Often
academic style and topic-focused.

— Company Fundamental Analysis: Focuses on financial health (revenue
growth, margins, cash flows, debt, management quality).

These report formats are familiar to industry professionals. However, regardless of
content, presentation matters. A wall of dense text or raw tables can hide critical
points, while well-designed summaries speed understanding.

The Hidden Variable: Document Presentation

What a document contains is only half the equation. How that content is
structured and displayed determines whether it is understood in time to be useful.

Financial documents reach their readers through multiple formats - printed reports,
digital PDFs, presentation decks. Regardless of medium, the same principle applies:
every unnecessary element between the data and the decision-maker
introduces resistance. Cognitive research consistently confirms that cluttered,
poorly structured information increases mental effort, slows comprehension, and
raises the probability of error. In fast-moving markets, that resistance is not a minor
inconvenience. It is a liability.



Financial Consequences

When information is delayed, misread, or missed entirely, the downstream effect is a
decision made on an incomplete or distorted picture. Under sustained cognitive load,
analytical thinking gives way to reactive judgment - shorter time horizons, faster
conclusions, higher exposure to noise.

At institutional scale, these shifts in decision quality are not theoretical. A misread
figure, a delayed interpretation, a signal buried in visual clutter each carries a cost
that compounds across a trading day, a quarter, a year. The translation from poor
document design to financial loss is rarely direct enough to be attributed. That
invisibility is precisely what makes it dangerous.



Decoding Friction

A Human-Centric Framework for Financial Reports

Financial information systems are designed for data - but the final interpreter
is always human. That distinction matters more than the industry currently
acknowledges.

Introduction

There is a fundamental mismatch at the centre of most financial
reporting: the format is optimized for the data, not for the person
reading it.

Machines process numerical inputs without friction. Humans do not. The brain
interprets information through a system shaped by pattern recognition, visual
hierarchy, and contextual inference - not sequential numeric decoding.
When reporting structures conflict with that system, the reader expends
cognitive resources on format before ever reaching content.

This is not a marginal inefficiency. In environments where interpretation speed
and accuracy directly determine outcomes, the structural design of information is a
factor in every decision made from it. Acknowledging that mismatch is the first step
toward correcting it.



Why Visual Structure Outperforms Raw Data

The brain does not treat all information equally. Visual organization - hierarchy,
contrast, spatial grouping - is processed faster and retained longer than unstructured
numerical content. This is not a preference. It is a function of how the human
perceptual system is built.

When reporting design aligns with that system, the cognitive distance between data
and understanding shrinks. When it does not, the reader absorbs the same
information at greater mental cost - slower, with higher error exposure, and with less
retained after the fact.

In financial environments, that difference in processing efficiency is not academic. It
translates directly into the speed and reliability of the judgments that
follow.

The Cost of Unstructured Data

Raw financial data - metrics listed in dense, undifferentiated form - places the
burden of organization entirely on the reader. Before any analysis can begin,
the brain must first impose structure on what it is seeing. That work consumes
cognitive resources that would otherwise be directed at interpretation.

When the same information is presented with clear segmentation, visual emphasis

on critical figures, and logical grouping of related metrics, that preliminary burden

disappears. The reader arrives at insight faster, with greater accuracy, and with less
cognitive depletion carried forward into the next decision.

The content has not changed. The cognitive cost of accessing it has. And at
institutional scale, that difference is what separates efficient analysis from
accumulated friction.



Principles of Cognitive-Aligned Reporting

Effective financial reporting is not a matter of aesthetics. It is a matter of
engineering - designing the information environment to match the way the human
brain allocates attention, processes structure, and retains content under load.

The principles that govern this alignment are consistent across cognitive research:
information should be segmented so that one concept is resolved before the next
demands attention; visual hierarchy should guide the eye without requiring
conscious navigation; critical figures and terms should be immediately
distinguishable from supporting detail.

These are not stylistic choices. Each one reduces the cognitive distance between
what is presented and what is understood - and every reduction in that distance is a
direct improvement in the speed and reliability of the decisions that follow.

Cognitive and Financial Implications
The relationship between information design and decision quality is not theoretical.
It is quantifiable - and at institutional scale, it is consequential.

When analysts are required to decode format before engaging with content,
cognitive resources are consumed before analysis has started. That depletion
accumulates across a working day, across a reporting cycle, across an institution.
Under sustained load, deliberate analytical thinking gives way to reactive judgment.
Small errors individually insignificant compound into measurable performance drag.

In environments managing capital at scale, a 0.1% inefficiency is not a rounding
error. It is a recoverable loss. And unlike market volatility or model risk, the friction
introduced by poor information design is entirely within the organization's
control.

That is the case for cognitive-aligned reporting. Not clarity for its own sake - but
clarity as a recoverable margin.



The Y-Axis Distortion: Visual Value
Dependency & The 0.1% Loss

The Brain as a Visual Geometry Processor (Not a
Calculator)

The human brain did not evolve to be a numerical calculator. It evolved to navigate
environments, detect patterns in physical space, and make rapid judgments under
ambiguity. This foundational design principle has profound consequences for the
way financial information is processed - consequences that standard platform design
has, until now, left entirely unaddressed.

When a trader views a candlestick chart, the brain does not begin by reading the
price labels on the Y-axis. It begins by processing visual geometry. The primary
visual cortex (V1) - one of the most computationally powerful and evolutionarily
ancient regions of the brain - processes the slope, height, and spatial
relationship of each candlestick before the executive system has had the
opportunity to evaluate a single numerical value. This is not a cognitive error. It is
the brain operating exactly as it was designed to operate.

"Human cognition is fundamentally biased toward visual-spatial
relationships rather than raw numerical values. When processing
financial charts, the brain's primary visual cortex (V1) prioritizes the
geometric 'slope' and 'height' of a candlestick before the executive
system processes the actual price label" (Kosslyn, 2006; Ware,
2012).

The implication of this sequencing is structural, not incidental. Because geometry is
processed before numerical data, the shape of the chart is not a neutral container for
information - it is the information, as far as the brain's primary analytical
layer is concerned. Any system that manipulates the geometry of the chart - such
as a dynamically auto-scaled Y-axis - is not merely adjusting the visual presentation.
It is altering the input to the brain's primary decision-relevant
processing stream.

Visual Dominance Overrides Numerical Logic




The phenomenon of Visual Dominance describes one of the most consistent
findings in sensory psychology: when visual and non-visual information are
presented simultaneously and they conflict, the brain resolves the conflict in favour
of the visual input. The mechanism underlying this resolution - identified and named
by Colavita (1974) - operates beneath the threshold of conscious awareness. The
trader does not decide to trust the visual geometry over the printed number. The
prioritisation occurs automatically, before the decision-making system
is engaged.

"The phenomenon of 'Visual Dominance' suggests that when visual and
numerical information conflict - as in a distorted Y-axis - the brain
instinctively trusts the visual representation. This is a manifestation of
the 'Colavita Effect,' where visual stimuli seize attentional resources
more effectively than other data types" (Colavita, 1974; Spence,
2009).

In the context of financial chart analysis, Visual Dominance creates an asymmetric
vulnerability: the trader believes they are evaluating price movement, while the brain
is, in fact, evaluating chart geometry. If that geometry has been distorted - by
compression, expansion, or automatic rescaling - the heuristic response triggered in
the trader will correspond to the distorted geometry, not to the underlying price
movement. This is the mechanism through which the Y-axis becomes not merely a
scale, but a source of systematic decision error.



Dynamic Scaling as a Source of Perceptual Noise

Standard charting platforms employ dynamic auto-scaling as a default display mode.
The Y-axis contracts and expands automatically in response to the price range visible
in the current window. This design choice is presented as a feature - it ensures that
price action is always visible within the chart area. What it conceals is the
perceptual consequence of that constant rescaling.

When the Y-axis rescales, a 0.5% price movement can occupy the same vertical space
as a 5.0% movement occupied five minutes earlier. The geometry is identical.
The significance is not. But because the brain processes geometry before
numerical labels, the heuristic response triggered by a 0.5% move - in a compressed
axis - is neurologically indistinguishable from the response that would be
appropriate to a 5.0% move. This is the Perceptual Mismatch at the core of the Y-
Axis Distortion problem.

"Standard charting platforms utilise dynamic auto-scaling, which
compresses or expands the Y-axis based on volatility. This creates a
'Perceptual Mismatch' where a 0.5% move can look identical to a 5.0%
move, triggering identical hormonal and heuristic responses in the
trader" (Teghtsoonian, 1971; Haldankar, 2024).

Teghtsoonian's (1971) foundational work on perceptual scaling established that
human judgments of magnitude are highly sensitive to the range of stimuli presented
- the range-frequency principle. When the range is artificially compressed or
expanded, magnitude estimates shift accordingly. The trader's brain is not
malfunctioning when it responds to a compressed 0.5% move as though it were
significant. It is responding rationally to the geometry it has been given. The
error is not cognitive. It is environmental.



The 0.1% Integrity Loss Through Visual Suggestion

The cumulative effect of repeated Perceptual Mismatches across a trading session
constitutes what this research identifies as Visual Suggestion Error: a category of
decision error in which the brain's heuristic response is triggered by the visual
suggestion of significance rather than its mathematical reality. The error is not
catastrophic in any individual instance. It is systematic, predictable, and
collectively determinative at the margin where institutional profit is
most precisely measured.

"Miscalibrated scales lead to 'Visual Suggestion Errors.' By distorting
the magnitude of price action, the screen forces an incorrect heuristic
response, leading to the 0.1% loss in decision integrity - the margin
where institutional profit is often lost due to interpretive latency"
(Haldankar, 2024; Kahneman, 2011).

Kahneman's (2011) dual-system framework provides the neurological architecture
through which Visual Suggestion Errors operate. System 1 - the fast, automatic
processing stream - responds to the visual geometry. System 2 - the deliberate,
analytical stream - is the system capable of reading and applying the numerical label.
When cognitive load is high, as it consistently is in live trading environments,
System 2 is suppressed and System 1 governs the response. The heuristic
that System 1 applies is calibrated to the geometry on screen. If that geometry has
been distorted by dynamic scaling, the heuristic fires on distorted data. The 0.1% loss
is the cumulative cost of that misfiring, repeated across every session, every
day, at institutional scale.

[ The 0.1% Integrity Loss describes the cumulative margin of
decision error attributable to Visual Suggestion Errors produced
by Y-axis distortion. It is not a single catastrophic failure - it is the
statistical signature of a systematic environmental mismatch
between chart geometry and mathematical reality, resolved by
the brain in favour of geometry on each occasion it occurs.]



Bypassing the Y-Axis Problem Through Code

The solution to the Y-Axis Distortion problem cannot be achieved through trader

training or analytical discipline. Because the Colavita Effect operates below the
threshold of conscious awareness, and because System 1 processing is structurally
prioritised under cognitive load, no amount of deliberate effort will prevent
the brain from responding to distorted geometry. The intervention must be
structural - it must occur at the level of the information environment before the brain
receives its input.

The Garud Algorithm implements precisely this structural intervention through
Fixed-Ratio Visual Logic: a display architecture in which the Y-axis scale is
controlled by the user, held constant across timeframes, and prevented from auto-
scaling in response to local volatility. The result is a chart environment in which the
geometry the brain receives corresponds to mathematical reality rather than to
the platform's display optimisation defaults.

"The Garud Algorithm solves the Y-axis problem by implementing a
'Fixed-Ratio Visual Logic.' By allowing the user to control the
candlestick display and synchronise multiple timeframes (1m, 1h, 1d)
on a single synchronised scale, the code prevents the brain from being
misled by the platform's default auto-scaling" (Haldankar, 2024).

The synchronisation of multiple timeframes on a single fixed scale achieves
something that no standard platform currently offers: visual comparability across
time horizons. A 1-minute candlestick and a 1-day candlestick, displayed on a shared
Y-axis scale, allow the brain to perform a geometrically valid comparison. The slope
it perceives corresponds to the rate of change it should respond to. The
Garud Algorithm does not improve trader cognition - it aligns the information
environment with the cognitive system that must process it.



Information Segmentation as a Cognitive Safeguard

Beyond Y-axis control, The Garud Algorithm incorporates a second structural
safeguard: Information Isolation. By enabling users to selectively disable
irrelevant data streams and compare discrete time segments - such as the first 15
minutes of the session against the last 15 minutes - the algorithm directly addresses
the working memory constraint that underlies cognitive overload in trading

environments.

"By enabling users to 'turn off' irrelevant data and compare specific
time segments (e.g., first 15 minutes vs last 15 minutes), the algorithm
adheres to the principle of 'Information Isolation,’ which minimises the
competition for the brain's limited 4-chunk working memory capacity"
(Cowan, 2001; Haldankar, 2024).

Cowan's (2001) identification of the 4-chunk working memory limit establishes the
theoretical foundation for this design principle. When the information environment
presents more than four independent conceptual elements simultaneously,
processing reliability degrades. Information Isolation is the implementation of that
constraint at the interface level: the algorithm removes from view the
information that is not relevant to the current decision, reducing the active
cognitive load to a level at which the brain can operate within its reliable processing
range. This is not simplification for the sake of accessibility. I't is precision
engineering of the cognitive environment for the sake of decision
integrity.

Together, Fixed-Ratio Visual Logic and Information Isolation constitute the two-
pillar architecture of The Garud Algorithm's cognitive safeguard design. The
algorithm does not make trading decisions. It governs the perceptual
conditions under which the trader makes them - ensuring that the geometry
the brain receives is accurate, the cognitive load it carries is manageable, and the
0.1% that is consistently lost to Visual Suggestion Error is, for the first time,
recoverable.



Concluding Observation

The central finding of this chapter is not that traders are cognitively limited. It is that
the environments in which they operate are cognitively misaligned - designed
without reference to the actual architecture of the system responsible for making the
decisions they are built to support.

The Y-Axis Distortion is the most precise and quantifiable expression of that
misalignment. It converts a neutral display parameter - the Y-axis scale - into a
source of systematic decision error by exploiting the brain's hardwired prioritisation
of visual geometry over numerical data. It does so invisibly, continuously, and
at scale.

The Garud Algorithm's Python implementation represents a structural correction to
that misalignment. By acting as a Perceptual Governor - ensuring that the
geometry the brain sees matches the mathematical reality the institution requires - it
transforms the trading screen from an uncontrolled perceptual variable into a
cognitively aligned decision environment. This is risk management at the
cognitive level. And it is, in the precise sense of the term, where the 0.1% is
recovered.



Colavita, F. B. (1974). Human sensory dominance. Perception & Psychophysics,
16(2), 409—412.

Cowan, N. (2001). The magical number 4 in short-term memory: A reconsideration
of mental storage capacity. Behavioral and Brain Sciences, 24(1), 87—114.

Haldankar, S. R. (2024). The Haldankar Method: Engineering Thought &
Experience. Haldankar Editions.

Kahneman, D. (2011). Thinking, Fast and Slow. Farrar, Straus and Giroux.
Kosslyn, S. M. (2006). Graph Design for the Eye and Mind. Oxford University Press.

Spence, C. (2009). Explaining the Colavita visual dominance effect. Progress in Brain
Research, 176, 245—258.

Teghtsoonian, R. (1971). On the exponents in Stevens' law and the constant product
of range and exponent. Psychological Review, 78(1), 71—-80.

Ware, C. (2012). Information Visualization: Perception for Design (3rd ed.). Elsevier.



Chaos & The Breakdown of Decision
Integrity

Computers vs Human Minds

The comparison between human cognition and computational processing is one of
the most persistent and misleading analogies in financial practice. It
frames the brain as a slower, less reliable version of a machine - and in doing so,
fundamentally misunderstands what the brain is and what it was designed to do.

The human brain did not evolve to process numerical sequences rapidly. It evolved to
navigate environments, read social situations, detect threat, and make high-speed
judgments under ambiguity. The apparent weakness of the brain in arithmetic is not
evidence of inferior design - it is evidence of a different design, optimized for an
entirely different class of problem.

When the trading environment is structured as though the human analyst were a
processing node receiving inputs, executing calculations, returning outputs - it
misaligns the task with the tool. The result is a system that places maximum
demand on precisely the cognitive functions the brain handles least efficiently, while
leaving its genuine analytical strengths largely unused.

This mismatch is not incidental. It is the foundational condition from which
all other forms of cognitive friction in the trading environment derive.



Overload in Trading Environments

The modern trading environment has been designed, largely without intention, to
produce the maximum possible cognitive load on the human analyst. Multiple
simultaneous data streams layered chart displays, real-time news feeds, and
continuous alert systems create an information environment that no human
cognitive architecture can process without significant cost.

Working memory - the system responsible for holding and manipulating
information in active use - operates within strict capacity constraints that have been
consistently documented across decades of cognitive research. These constraints do
not expand with experience, training, or motivation. They are structural features
of human cognition. When the information environment exceeds them,
processing does not simply slow. It degrades. Accuracy falls. Reaction time increases.
The ability to distinguish relevant from irrelevant information deteriorates.

In a trading context, this degradation is not visible in any individual decision. It
accumulates invisibly across the session - each additional data source, each
redundant indicator, each simultaneous alert contributing fractionally to a cognitive
load that ultimately compromises the quality of judgment at the moments that
matter most. The trader does not experience this as overload. They experience it as
difficulty, uncertainty, hesitation, or error - and attribute it to the market rather than
to the environment in which they are operating.

This is precisely why the problem persists. Its cause and its effect are
separated by enough cognitive distance that the connection is rarely
made.



The Brain's Continuous Activity

A critical feature of the human cognitive system that financial environments
consistently underestimate is its baseline energy consumption. The brain is not a
dormant processor that activates when required. It is a continuously operating
system, drawing on finite metabolic resources at all times regardless of whether
external demands are present.

This matters because it means that every trader arrives at every decision already
carrying a cognitive load. Before the first chart is opened, before the first data
point is reviewed, the brain is already engaged. When the information environment
then adds its own demands - multiple timeframes, layered indicators, competing
signals - it is not filling an empty system. It is adding to one that is already running.

The consequence is that cognitive capacity is a depleting resource across a trading
session, not a stable one. Decisions made under high load late in a session are not
made by the same cognitive system as decisions made under lower load earlier.
Research on this depletion pattern is consistent: beyond a threshold of sustained
cognitive demand, judgment quality declines in ways that are measurable but rarely
attributed to their correct cause.



Decision-Making: Quality Over Quantity of Inputs

The relationship between information volume and decision quality is not linear. It is
not even monotonically positive. Research across multiple disciplines consistently
identifies an optimal information range beyond which additional inputs do not
improve decisions - they impair them. The mechanism is straightforward: every
additional input consumes cognitive resources that would otherwise be directed at
interpretation. Past a certain threshold, the act of processing more information
reduces the quality of the judgment that information is meant to support.

What this means in practice is that the pursuit of informational completeness - the
instinct to monitor every relevant variable, to maintain visibility across every
timeframe, to ensure no signal goes unseen - is not a risk management strategy. It is
a risk factor. The decisions that emerge from an overloaded analytical
environment are not more informed. They are less reliable, made by a cognitive
system that has been systematically degraded by the volume of input it was given.

The design principle that follows is one this research applies directly: decision
quality improves not by maximizing the information available to the
decision-maker, but by optimizing the cognitive conditions under which
that information is processed. The distinction between those two objectives is
where the 0.1% is recovered.



Hidden Cognitive Biases and Errors

Cognitive overload does not only slow decision-making. It changes its character.
Under sustained high load, the brain shifts from deliberate, analytical processing
toward faster, more automatic response patterns. This shift is an energy-conserving
transition to less demanding cognitive modes. In high-stakes financial
environments, it introduces a category of error that is systematic, predictable, and
consistently underestimated.

The errors that emerge under cognitive load share a common structure: they are
decisions made in response to the most immediately available, most visually
prominent, or most recently encountered information. Past patterns are repeated not
because they are the most appropriate response, but because repetition is
cognitively cheaper than reassessment. Inaction is chosen not because it is
strategically optimal, but because commitment requires more cognitive resource
than the system currently has to offer.

These are not dramatic failures. They are subtle, consistent biases - each one
individually negligible, collectively determinative. They accumulate across a
session without producing any signal that would prompt recognition or correction. A
progressively larger proportion of decisions are being shaped by cognitive shortcuts
operating below the level of conscious awareness.

This is the hidden cost of the overloaded trading environment. Not
catastrophic error, but the steady, silent erosion of decision integrity across
every interaction where cognitive load exceeds the threshold at which the brain can
sustain deliberate, accurate analysis.



Concluding Observation

The central finding of this chapter is not that human traders are cognitively limited.
It is that the environments in which they operate are cognitively misaligned -
designed without reference to the actual architecture of the system responsible for
making the decisions they are built to support.

Addressing that misalignment requires a structural intervention at the level of
the information environment itself: reducing cognitive load, eliminating perceptual
noise, and designing the analytical interface around the genuine capabilities and

constraints of human cognition.

What this chapter establishes is the diagnostic foundation - the understanding of
why the problem exists, and why standard approaches to performance
improvement consistently fail to address it.



The Curse of Dimensionality in
Trading: Cognitive Overload &
Dimensional Reduction

Then and Now: The Architecture of Efficiency

Progress in any professional field is rarely recognized in the moment it occurs. It

becomes visible only in retrospect, when the conditions that once seemed normal are
measured against what replaced them. Systems designed to maximize output
frequently generate costs that their designers did not anticipate. What looked
like optimization in each individual iteration produced, in aggregate, conditions that
required correction.

Modern financial infrastructure is following a recognizably similar trajectory. The
pursuit of analytical completeness is driven by a logic that appears unassailable:
more information should produce better decisions. The evidence, examined carefully,
suggests otherwise. The costs generated by this assumption are structural rather than
incidental. They require the framework itself to be reconsidered.



Algorithmic Models and Data Scaling

The contemporary trading environment offers an unprecedented volume of
analytical dimensions: hundreds of technical indicators, multiple simultaneous
timeframes, real-time news sentiment feeds, order flow data, and algorithmic signal
overlays. For the computational systems that process institutional data at scale, this
expansion represents genuine progress. Machine learning architectures are, in
principle, equipped to extract signal from high-dimensional input spaces - and their
predictive performance scales accordingly.

"In machine learning, predictive accuracy generally increases with the
volume and dimensionality of training data, provided the model
architecture can handle the complexity” (Hastie et al., 2009;
Goodfellow et al., 2016). However, "the human brain operates
under a 'Less-is-More' constraint where increased data
dimensionality often leads to decreased decision quality"
(Gigerenzer & Brighton, 2009).

The distinction is architectural, not merely quantitative. Algorithmic models are
designed to integrate information across every available dimension simultaneously.
For human cognitive systems, the relationship runs in the opposite
direction. The brain is not a system that improves with increased input volume. It
is a system that degrades when input volume exceeds its processing capacity -
and that capacity is far lower than the analytical environments most professionals
now inhabit. Every dimension added beyond that threshold does not sharpen the
analysis. It obscures it. The additional information is not processed and integrated. It
competes with existing inputs for limited cognitive resources, and in doing so,
reduces the reliability of every judgment the system produces.



The Cognitive Curse of Dimensionality

Richard Bellman (1957) coined the phrase curse of dimensionality to describe a
mathematical phenomenon: as the number of dimensions in a problem space
increases, the volume of that space grows exponentially, and the data required to
populate it becomes impossibly sparse. The term was developed in the context of
dynamic programming and numerical optimization - but its structural logic maps
precisely onto the problem of human cognition in high-dimensional trading
environments.

"The 'Curse of Dimensionality' - a term originally used to describe the
exponential increase in volume associated with adding extra
dimensions to a mathematical space (Bellman, 1957) - is applied here
to human cognition. As the number of indicators and timeframes on a
screen increases, the possible combinations of information grow
exponentially, exceeding the brain's processing capacity” (Sweller,
1988; Haldankar, 2024).

This is the curse of dimensionality as it applies to human decision-making. It is
not a technical limitation that can be overcome with training or discipline. It is a
structural property of the cognitive architecture through which all
Jinancial decisions ultimately pass. The trader cannot train their way out of it.
They cannot develop the discipline to process twelve simultaneous indicators without
cognitive cost. The only available solution is a structural one: reduce the
dimensions of the environment.

The Cognitive Curse of Dimensionality describes the exponential
growth in interpretive complexity that occurs as analytical
dimensions accumulate on a trading screen - and the
corresponding exponential degradation in decision reliability
that results. It is not a metaphor borrowed from mathematics. It
is the direct application of Bellman's structural insight to the
cognitive architecture of the human decision-maker.



Visual Pattern Recognition vs. Sequential Processing

The history of financial practice contains a useful corrective to the assumption that
complexity is synonymous with sophistication. The analytical tools from which
modern technical analysis descends were developed not in spite of their simplicity -
but because of it. They were designed to make the behaviour of markets legible to
a human observer - to translate price movement into a form that pattern recognition,
the brain's most reliable analytical faculty, could engage with directly.

"Pattern recognition is the brain's most reliable analytical faculty,
operating through rapid, parallel processing in System 1 (Kahneman,
2011). When a trading interface provides too many 'dimensions'
(colours, lines, overlapping candles), it forces the brain into slow,
sequential processing, causing analytical collapse" (Ware, 20123
Haldankar, 2024).

Kahneman's (2011) dual-system framework illuminates the mechanism precisely.
System 1 - fast, automatic, parallel - is the cognitive mode through which pattern
recognition operates. It is the system that scans a candlestick formation and returns
a judgment in milliseconds, without conscious deliberation. System 2 - slow,
sequential, effortful - is the system required when the information environment
presents more dimensions than System 1 can resolve in parallel.

When a trading screen is overloaded with competing visual dimensions, the brain
cannot resolve the input through System 1's parallel processing. It is forced into
slow, sequential processing. Each additional indicator is evaluated individually,
in sequence, with each evaluation consuming working memory resources that are
finite and non-renewable within a session. The result is not merely slower analysis. It
is analytically compromised analysis - produced by a cognitive system that
has been redirected from its most capable processing mode into its most resource-

intensive one.

That design principle - legibility first, complexity second - has not been superseded
by subsequent developments in financial technology. It has simply been
abandoned. The consequences of that abandonment are precisely what the Curse
of Dimensionality describes.



Dimensional Reduction as a Performance Multiplier

The practical implication of the Less-is-More constraint is counterintuitive but
empirically consistent: reducing the analytical dimensions available to a human
decision-maker frequently improves the quality of the decisions they produce. Not
because information has been lost, but because the cognitive conditions under which
information is processed have been restored.

"Effective decision environments must perform 'Dimensional
Reduction' - the process of stripping away non-essential variables to
leave only the core signals. This reduction does not lose information;
rather, it improves the signal-to-noise ratio, allowing for the '0.1% gain'
in decision speed and accuracy” (Iyengar & Lepper, 2000;
Haldankar, 2024).

Iyengar & Lepper's (2000) landmark research on choice overload demonstrated that
reducing the number of options available to a decision-maker - even when those
options were objectively desirable - consistently increased both the quality and the
confidence of the decisions produced. The mechanism is directly analogous to what
this research identifies in trading environments: more options, more
dimensions, and more data do not produce better decisions. They produce
decision paralysis, heuristic collapse, and the invisible erosion of
analytical integrity that constitutes the 0.1% loss.

Less, in this context, is not a compromise. It is a design principle. And it is the
design principle on which the Haldankar Method's information architecture is built.



Designing Human-Aligned Systems

The central challenge in financial information design is not technical. It is
architectural. The question is not how to build systems capable of processing more
data. It is how to build systems that present the output of that processing in a form
the human cognitive system can engage with accurately and efficiently.

These are not equivalent objectives, and conflating them is the source of most of
the design failures this research identifies. A system designed to maximize
computational throughput will, if applied without modification to a human decision-
making context, reliably degrade the performance of the decision-maker it is
supposed to support. The Haldankar Method represents a systematic architectural
response to that failure - built not around what machines can process, but around
what the human brain can process reliably.



Controlling the Variable Count: Information Isolation

The Garud Algorithm implements dimensional reduction as a structural feature, not
an optional preference. Through Information Isolation - the capacity to
selectively disable entire data streams, restrict the view to specific timeframes, and
compare discrete time segments in isolation - the algorithm manually constrains the
number of active dimensions to a level that falls within the brain's reliable processing
range.

"The Haldankar Method implements dimensional reduction through
'Information Isolation.' By allowing the trader to turn off entire sets of
candlesticks or focus exclusively on specific timeframes, the algorithm
manually reduces the 'dimensions' of the problem to fit within the
biological 4-chunk limit of working memory" (Cowan, 2001;
Haldankar, 2024).

Cowan's (2001) identification of the 4-chunk working memory limit establishes the
theoretical ceiling for this design principle. When active analytical dimensions
exceed four independent conceptual units, working memory becomes unreliable as a
processing substrate. Errors increase. Response times lengthen. The ability to
distinguish signal from noise deteriorates. Information Isolation addresses this
directly - not by asking the trader to concentrate harder, but by engineering the
environment so that the demand placed on working memory never
exceeds the capacity available to meet it.



This is what The Garud Algorithm does for the human brain that Principal
Component Analysis (PCA) does for high-dimensional data: it removes the noise
so the intelligence can act. The algorithm does not simplify the market. It
simplifies the representation of the market - ensuring that the dimensions the
brain receives are the dimensions that matter, presented at a resolution the brain can
process with full analytical integrity.

[Proprietary Framework: Information Isolation is the Haldankar
Method's primary dimensional reduction tool. By enabling the
selective suppression of non-essential data streams and the
isolation of specific analytical segments, it constrains the active
variable count to within the 4-chunk working memory limit -
restoring the cognitive conditions under which System 1 pattern
recognition operates at its highest reliability and System 2
deliberative analysis is preserved for the decisions that genuinely
require it.]



Concluding Observation

The curse of dimensionality, as it applies to human decision-making in financial
markets, is not an argument against analytical rigour. It is an argument for a
more precise understanding of where rigour operates and where it breaks down.

Rigour in machine systems scales with dimensionality. Rigour in human
interpretation does not. It operates under a fundamentally different set of
constraints - constraints defined by the architecture of working memory, the
processing modes of dual-system cognition, and the irreducible limits of pattern
recognition under cognitive load. Ignoring that distinction does not produce
more rigorous decisions. It produces decisions made under conditions that
systematically undermine the decision-maker's capacity to be rigorous at all.

The design principle this research works toward is the deliberate alignment of
information presentation with cognitive architecture. This means
structuring analytical environments so that the signals most relevant to the decision
at hand are the most immediately accessible to the human observer - not buried
within layers of supplementary data, not competing for attention with indicators of
marginal relevance. The recovery of that alignment is what the Haldankar Method is
designed to enable. Not by reducing the quality of the analysis, but by restoring
the cognitive conditions under which genuine analysis is possible.
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The Myth of the Advanced Algorithm

Computational Power, Human Cognition, and the Final Interpreter Problem

EXECUTIVE SUMMARY
The Rise of the Algorithm and the Persistence of Error

Approximately 90% of organizations are currently using or actively evaluating
artificial intelligence solutions. Yet the rate of costly institutional error has not
declined in proportion. The algorithm has not replaced the human cognitive
processor. It has placed greater demands on it.

This chapter examines the assumption that computational sophistication is a
substitute for cognitive alignment. It demonstrates that the human decision-maker
remains the final interpreter in every algorithmic system - and that the quality of that
interpretation is a function of cognitive architecture, not processing power.

The framework presented here extends the Last Mile analysis introduced in the
Preface: no matter how sophisticated the algorithm that precedes it, the final mile

- from screen to judgment - remains irreducibly human.

Introduction

The financial industry has undergone a fundamental reorientation. Within a
single professional generation, the dominant logic of institutional decision-making
has shifted from human-led analysis supported by computation to algorithmic
systems supervised-in theory-by human oversight. Artificial intelligence and
machine learning have moved from experimental tools to core operational
infrastructure across asset management, risk analysis, trade execution, and
regulatory compliance.

The implicit assumption that has driven this reorientation deserves careful
examination: that greater computational power produces better decisions.
This assumption has an intuitive appeal. Algorithms do not tire. They do not
anchor on irrelevant information. They process vast data volumes at speeds no
human analyst could approach. If the quality of a decision is a function of the volume
and speed of its inputs, the case for algorithmic primacy is straightforward.

The evidence, examined carefully, does not support that case. Institutional error
rates have not declined in proportion to the increase in computational sophistication.
Major financial failures have not become less frequent as a consequence of Al
adoption. The paradox of performance identified in Chapter One-the persistent



gap between institutional resources and consistent outperformance-has not been
resolved by algorithmic investment. It has, in certain configurations, been
deepened by it.

The Algorithm as Infrastructure, Not Oracle

The adoption of AI within financial institutions is, by any measure, extensive.
Surveys consistently indicate that roughly 88-91% of firms are using or actively
evaluating Al-driven analytical systems (McKinsey, 2025; Gartner, 2025). The
appeal is well-founded: machine learning models can identify non-linear patterns
across high-dimensional data sets, process continuous market feeds without fatigue,
and execute analytical tasks at scales no human team could replicate.

The critical error is not adopting algorithms. The critical error is misclassifying
what algorithms produce. A machine learning model does not produce
decisions. It produces outputs-numerical signals, probabilistic assessments, pattern
classifications-that must be interpreted, contextualised, and converted into action by
a human operator. That conversion is not a mechanical step. It requires judgment,
and judgment is a function of the human cognitive processor, subject to all the
constraints and failure modes this research has documented.

Research in organizational design consistently identifies the point at which
algorithmic output enters human interpretation as a critical failure
boundary. Lack of transparency in algorithmic decision-making erodes
institutional trust; the speed of Al-generated outputs can outpace the cognitive
capacity of the human operators responsible for reviewing them; and the volume of
signals produced by advanced systems can impose the same neural overload
documented in Chapter Three-regardless of whether those signals are generated by a
data feed or by a model (Sweller et al., 2011).



The Jockey Principle: Human Judgment as the Decisive Variable

A durable principle in institutional investment holds that one should "bet on the
jockey, not the horse." The horse-the analytical system, the model, the strategy-
may possess genuine power. But it is the jockey-the human decision-maker-who
determines whether that power is directed productively or destructively. When AI
tools become uniformly available, the differentiating variable is not the
algorithm. It is the cognitive architecture of the person operating it.

This principle has direct structural implications. According to research on choice
architecture and decision design (Thaler & Sunstein, 2008), small changes in
how information is presented can significantly alter final decisions without changing
the underlying options. The relevant question in institutional system design is not
"which algorithm should we use?" It is "under what cognitive conditions is the
human analyst operating when they receive this algorithm's output?"

An advanced model whose output arrives in a poorly structured format, buried
within competing signals, and evaluated by an analyst already depleted
by an hour of information overload does not deliver the performance its accuracy
metrics would suggest. The algorithm performs. The decision does not.



Institutional Knowledge as Cognitive Architecture

There is a second category of cognitive asset that the algorithm myth systematically
undervalues: organizational knowledge. In large financial institutions-those
managing capital across multiple strategies, asset classes, and jurisdictions-the
accumulated expertise embedded in experienced personnel represents what analysts
identify as the firm's most significant intangible asset. This knowledge is not stored
in systems. It is carried in the cognitive architecture of the people who
built them, operated within them, and learned from their failures.

The risk this creates is not theoretical. Studies across multiple industries have
documented that when a substantial proportion of an experienced workforce departs
within a compressed time window, institutions face what knowledge-management
researchers describe as catastrophic institutional amnesia-the loss of
undocumented expertise, informal decision-making frameworks, and the tacit

understanding of why systems are designed the way they are.

In one documented case, planned retirements within a single major government
organization represented a combined loss of more than 27,000 years of
accumulated professional experience (U.S. Senate Testimony, 2025). That
figure does not appear on a balance sheet. Its consequence appears in the
decisions made after it is gone.

When experienced practitioners depart, their replacements must operate with less
interpretive context, increasing the cognitive effort required to extract meaning
from the same information. This amplifies the cognitive friction loss documented
throughout this research. If that friction is unaddressed, institutions eventually
attribute poor performance to the practitioners rather than the environment, and the
practitioners who might have corrected the environment leave. A firm that has
invested in algorithmic infrastructure but neglected knowledge transfer
has not eliminated its cognitive risk. It has concentrated it.



Redefining Loss: The Invisible Ledger

The concept of loss, as conventionally applied in institutional finance, is a financial
variable. It is measured in basis points, drawdown percentages, and realised P&L.
This framework is operationally necessary but analytically insufficient. It captures
the downstream expression of a failure without identifying its upstream cause.

A more complete framework recognizes three distinct categories of loss, each
with a different mechanism, visibility, and intervention point (Reason, 1990):

1. Financial Loss: Directly quantifiable, typically attributed to market conditions,
model error, or operational failure. This is the category that receives systematic
attention. Its visibility is its primary characteristic.

2. Knowledge Loss: The erosion of institutional cognitive architecture through
attrition or displacement. This loss is rarely attributed at the time it occurs. It
becomes visible only when a decision fails that a more experienced practitioner
would have navigated differently.

3. Cognitive Friction Loss: The accumulated performance cost generated by
information environments that impose unnecessary demands on the human
processor. This is measurable, structural, and unlike market volatility or competitor
behaviour, entirely within the organisation's control.

The 0.1% loss introduced in the Preface accumulates across all three categories,
invisibly and persistently. In an institution managing capital at scale, the
compounded consequence of that accumulation is neither small nor
theoretical.



Situational Awareness as the Architecture of Choice

The Haldankar Method utilizes an operationalized version of Endsley's
Situational Awareness Model (1995). While Endsley defines the levels of
perception and projection in complex systems, this framework translates them into
three critical execution questions for institutional decision-makers:

1. What is happening? (Perception-the ability to extract accurate data from a
complex information environment.)

2. Why is it happening? (Comprehension-the ability to understand the meaning
and relationships between elements.)

3. What must be done? (Projection-the ability to translate understanding into
effective action.)

When an information environment fails to support this sequence-when perception
is obscured by clutter, when comprehension is impeded by cognitive
friction, when projection is delayed by interface latency-the decision-maker
operates without situational awareness. They are technically present but
cognitively absent from the decision.



Concluding Observation

The myth of the advanced algorithm is not a claim about the limitations of
technology. It is a claim about a misallocation of analytical attention.
Institutions that have invested heavily in computational infrastructure while
neglecting the cognitive conditions under which that infrastructure is operated have
not eliminated the human factor from their decision-making. They have simply
stopped accounting for it.

The human cognitive processor does not become less important as the algorithm
becomes more sophisticated. It becomes more important-because the
algorithm's outputs are more consequential, their volume is higher, the
interpretive pressure on the analyst is greater, and the gap between
apparent analytical power and actual decision quality is wider.

What this chapter establishes is the diagnostic foundation for the intervention this
research proposes. The cognitive friction that the preceding chapters have
identified is not a by-product of inadequate technology. It is a structural feature of
any information environment that fails to align its design with the cognitive
architecture of the human operator. The path forward is clear: align information
design with human cognition, measure decision latency, and recover the margin-the
Actual Profit-that poor information architecture is already costing. That recovery
is where the 0.1% is found.
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A Small Message from the Author

A firm is not something that operates on 1 crore, or 5, or even 50 crores, but
something far bigger - often managing 100+ crores or more. When such a firm
faces a loss, the consequences are never small. The decisions made can expose the
firm to losses of millions of dollars in a fraction of time, making decision
integrity the ultimate line of defence.

At such a critical workplace, every possible step is taken to avoid errors and minimize
risk as much as possible. Systems are built, checks are added, and filters are
designed to protect the integrity of decisions.

What I am doing here is simply giving you one more filter to add to your existing
filter list, so that the overall integrity and strength of your decision-making process
improves.

A Note on What Follows

Now, you may turn to the next page. There you will find two words: "EMPTY
PAGE."

This is intentional.

It indicates that, as I said earlier, I am not creating something like a two-minute
recipe for your children's school tiffin. Real solutions in professional
environments cannot be standardized into a simple ready-made
formula.

Every solution or step created by me for a firm must be as unique as the workplace
itself. The work you do, the environment you operate in, and the markets you deal
with are all different. You may be in the oil business, scalping, crypto, money
markets, or any other domain.

Therefore, each solution is uniquely created by me.

And that solution will be valid only for you and your organization, after carefully
understanding your requirements, your risks, and your goals.
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Vyavasayatmika buddhir ekeha kurunandana,
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“O son of the Kuru dynasty, the intelligence of those who are resolute is single-
pointed. But the intelligence of the irresolute is many-branched and endless.”
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