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ATTENTION FOR INSTITUTIONS

The Economics of Signals and the
Architecture Required to Act in Time
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Executive Summary
A

The most uncomfortable finding from decades of institutional failure
analysis is not that organizations lacked foresight. It's that they
possessed it and could not act.

The signal was there. The attention was not.

- Rajeev Ronanki

In 1971, Herbert Simon articulated the problem that would define the next half-century of institutional
struggle: in a world of abundant information, attention becomes a scarce resource. Organizations, he
warned, would drown not from ignorance but from the inability to focus. What Simon could not have
anticipated was how dramatically this scarcity would compound.

The organizations he studied processed thousands of signals daily. Their successors now face millions.

In 2017, artificial intelligence encountered the same wall and broke through it. The thesis, created by eight
scientists at Google, was elegantly delivered through the breakthrough research paper Attention is All

You Need. The transformer architecture proved that raw computational power, absent a mechanism to
weigh relevance, produces noise rather than understanding. By enabling machines to look at everything
simultaneously and mathematically prioritize what matters, researchers gave Al the ability to ignore noise
and focus on signal. The result was the birth of large language models and the current Al era.Institutions
now stand at the same crossroads. The cognitive architecture Simon analyzed has not evolved. The
information environment has transformed beyond recognition. And the lesson of 2017 applies with full
force: processing power is not the constraint. Attention is.
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The central challenge facing modern institutions is not a lack of intelligence, data, or analytical capability. It
is the absence of architecture designed to convert ambient organizational awareness into timely, coherent
action. We call this challenge the institutional attention problem, and we propose that solving it requires

a fundamentally new category of infrastructure. Systems that treat attention as a finite resource to be
allocated, signals as perishable assets to be processed, and organizational memory as the foundation upon
which trust and coherence depend.

Signal Labs was founded to build this infrastructure, which we call SignalOS™.

What the Transformer accomplished for Al, enabling systems to focus computational resources on what
matters most, SignalOS accomplishes for organizations. It gives the enterprise the capacity to self-attend, to
look across its entire signal spectrum and weigh the importance of each input in real time. It enables parallel
processing, ending the sequential, department-by-department analysis that fragments institutional cognition,
allowing the organization to act as a unified entity. And it eliminates decision latency, moving from processing
reality one fragment at a time to understanding the entire narrative as it unfolds.

Recall of strategic Relying on ad-hoc
information 62% methods—a 26-point
compared advantage

Research indicates that organizations with structured approaches to signal processing
demonstrate 88% recall of strategic information compared to 62% for those relying on ad-hoc
methods—a 26-point advantage that compounds over time.?

Decision latency, the interval between signal detection and organizational response,
has emerged as a primary determinant of competitive outcomes; studies show

that over 50% of sales leads lose viability within ten minutes of initial contact.?

And the approaching era of agentic commerce, projected to mediate three

to five trillion dollars in economic activity by 2030, will expose institutional

attention deficits with unprecedented speed and consequence.*

What follows is both a diagnosis and a prescription. We examine

why traditional approaches to enterprise intelligence have failed to
solve the attention problem, what distinguishes signals from data in
operational contexts, and how SignalOS enables institutions to act with
the speed and coherence their environments demand.

The 2017 revolution gave machines the ability to understand. The 2026
revolution led by Signal Labs will give institutions the ability to
pay attention.
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The Institutional Failure Pattern

The Anatomy of Informed Collapse

The story of Kodak has been told so often that it
risks becoming cliché. A convenient shorthand
for corporate blindness to technological
disruption. But the conventional narrative
misses what makes the Kodak case genuinely
instructive. This was not a company that failed
to see the digital transition coming.

Kodak invented the digital camera in 1975.

Its researchers published prescient analyses

of the technology's trajectory. Its strategic
planning documents from the 1980s accurately
forecast that digital would replace film by 2010.
The company possessed, by any reasonable
measure, more relevant information about its
impending disruption than perhaps any firm in
history.

What Kodak lacked was not information

but the institutional capacity to act on it.

The signals were present; the attention was
not. Vince Barabba, who led Kodak's market
intelligence operation, later reflected that
the organization “had conducted some of the
most comprehensive strategic analyses ever
performed,” yet still failed to translate insight
into action.

Management's response to the digital camera
prototype was reportedly: “That's cute, but
don't tell anyone about it.” The failure was not
analytical. It was architectural.®

This pattern of informed collapse recurs

with striking regularity across industries and
eras. Blockbuster's leadership understood
streaming; internal memos from the mid-2000s
demonstrate sophisticated awareness of the
threat Netflix represented. The company's
2005 decision to eliminate late fees cost an

estimated $200 million in annual revenue,
weakening its position precisely when it
needed strength to pivot. By 2010, bankruptcy
followed. BlackBerry's engineers recognized
the significance of touchscreen interfaces

and app ecosystems; the company's research
facilities produced prototypes years before the
iPhone launched. In each case, the organization
possessed the information necessary to adapt.
And in each case, that same information failed
to command sufficient institutional attention at
the moment when action remained possible.

The frequency of this pattern suggests
something more than coincidence or individual
executive failure. It points toward a structural
deficiency in how organizations process signals
about their environment. Kodak lacked what
we might call a SignalGraph™. A mechanism
for connecting customer behavior signals,
technology evolution signals, and competitive
signals into a coherent picture demanding
urgent action. BlackBerry lacked Decision
Memory that could surface past decisions,
examine their reasoning, and ask whether
changed circumstances warranted a different
approach.

The question is not whether signals will emerge
that challenge current strategies. The question

is whether institutional architecture will enable
recognition and response in time.
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The Repetition Paradox

Perhaps the most troubling manifestation of
institutional attention failure is the repetition
paradox. Organizations that encounter

the same challenges year after year and

yet approach each occurrence as though
experiencing it for the first time.

Consider the annual open enrollment
period that health plans face. Every year,
systems strain under increased transaction
volumes. Call centers become overwhelmed.
Processing delays frustrate members. And
every year, despite decades of accumulated
experience, something breaks.

This is not a failure of prediction. The
patterns are well established, the failure
modes documented, the warning signs
identifiable. Organizations often lack ways

to access historical knowledge when it

could help avoid repeated mistakes. The
signals of impending breakdown exist in the
institutional record, but they remain dormant;
unconnected to current operations, invisible
to decision-makers focused on immediate
concerns. The organization has learned
nothing from its past because its architecture
provides no means of remembering.

The repetition paradox reveals a fundamental
truth about institutional attention: knowledge
that cannot be accessed is knowledge that
does not exist. While organizations gather
extensive experience over time, much of

it is left behind with former employees,
buried in archived documents, or lost within
overlooked analyses. When similar situations
arise, the institutional response begins from
zero. Each challenge is met as novel, each
solution reinvented, each mistake repeated.

Why More Data Has Not Solved
the Problem

The past two decades have witnessed unprecedented
investment in enterprise intelligence capabilities.
Organizations have deployed data lakes, business
intelligence platforms, machine learning systems,

and analytics teams at enormous scale and expense.
The implicit theory behind this investment was
straightforward: if decision quality depends on
information quality, then improving information
systems should improve decisions. The results have
been decidedly mixed.

In 2025, per Figure 1, it was reported the average
enterprise operates with 106 distinct SaaS tools—a
1,225% increase over the past decade—each
generating its own stream of data, alerts, and reports.®

Despite consolidation efforts, enterprises remain
fragmented across a plethora of competing
systems. More data has produced more noise, more
dashboards have produced more distraction, and
more analytical sophistication has produced more
analysis paralysis.

The fundamental error was assuming that more
information is always beneficial. This overlooks

the fact that the cost of processing information is
borne by the people and organizations who need to
interpret it, rather than by the systems that produce
it. Every dashboard added to an executive’'s morning
routine competes for the same finite attention.

Every alert generated by a monitoring system
demands evaluation. Every analytical report requires
interpretation. The systems designed to enhance
organizational intelligence have, in many cases, merely
accelerated the depletion of organizational attention.

130
110 112

2015 2016 2018

2020 2021 2022 2023 2024

Figure 1. Enterprise SaasS Proliferation (2021-2024). Average applications per enterprise peaked at 130 before declining to
106—still far beyond human cognitive capacity to monitor coherently. Source: BetterCloud State of SaaS Report, 2024.
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From Data to Signals

The Distinction That Changes Everything

The conflation of data and signals represents
one of the most consequential category errors
in contemporary management thinking. Data
is abundant, storable, and patient. It sits in
databases awaiting query. It accumulates
without decay. It can be processed at leisure,
analyzed retrospectively, and archived
indefinitely.

Signals possess none of these properties. A
signal is data that has been interpreted in
context, assigned meaning, and connected

to potential action. Unlike data, signals are
perishable. They decay. They have a half-life
measured not in years but in hours or minutes.

Consider a retail organization's point-of-

sale system that generates transaction data
continuously. This data is valuable; it enables
inventory management, financial reporting, and
trend analysis. But the data itself does not tell
the organization what to do. A signal emerges
when that data is interpreted in context. Such
as when an unexpected spike in returns for

a particular product, combined with social
media sentiment analysis and supply chain
information, indicates a quality defect that
requires immediate attention.

The data could sit in a database for months. The
signal demands response within hours, before
reputational damage compounds and inventory
decisions become irreversible.

Research on organizational decision-making
suggests that the effective window for acting
on many business signals is remarkably brief.

Studies of crisis response, competitive moves,
and market shifts consistently find that the
organizations achieving superior outcomes

are those that respond within the first phase

of signal emergence—often measured in

hours rather than days or weeks. After this
window closes, the signal has not disappeared,
it has merely lost its actionable quality. The
information remains, but the opportunity to act
on it has passed.

The determination of which signals warrant
consideration is not solely a matter of subjective
opinion; it allows for systematic and rigorous
analysis. In 1953, statistician David Blackwell
established that one information source is
universally more valuable than another if the
second can be derived from the first by adding
noise, a process he termed “garbling."?

This provides a formal foundation for SignalOS.
Where organizational memory functions as

a de-garbling engine, enriching raw signals
with context to make them more informative
in Blackwell's precise sense. For example, a
complaint email is garbled. The same email
enriched with customer history, contract terms,
and resolution precedents is less garbled and
therefore commands greater institutional
attention. The organizations that survive are
those that can systematically de-garble signals
faster than their environments produce new
noise.



@SignalLabsM

Once we recognize signals as distinct from data,
we can identify the pathologies that afflict signal
processing in organizational contexts. These
pathologies are not failures of intelligence or
analysis. They are structural problems arising from
the mismatch between signal characteristics and
organizational architecture.

Signal decay occurs when actionable information
loses its relevance before it can be processed.
This is not primarily a technology problem, as

most organizations can move data quickly enough.

The bottleneck is human attention. A critical
insight surfaced in a Monday morning report
may not be reviewed until Wednesday, by which
time the window for action has closed. Signal
collision describes the phenomenon in which
multiple signals compete for limited attention,

often resulting in none receiving adequate
processing. This is particularly acute during
periods of organizational stress, precisely when
signals are most numerous and most important.
Signal starvation is the inverse problem, where
decisions made without adequate signal input
typically because the signals exist in parts of the
organization disconnected from decision-makers.

The common roots these pathologies share is

the absence of systems designed to manage
attention as a scarce resource. Many organizations
have invested heavily in systems that generate,
store, and analyze information. And very few have
invested far less in systems that ensure information
reaches decision-makers in usable form when
decisions must be made.

The Economics of Institutional Attention

Herbert Simon noted that information inherently
requires attention, suggesting that an abundance
of information can lead to a scarcity of attention.
This insight was intended to characterize
individual cognitive processes. But its deepest
implications are organizational.

Individuals can, to some extent, manage their own
attention through discipline and habit. However,
organizations face a far more complex challenge:
coordinating the attention of many individuals,
each with their own priorities and constraints,
toward coherent collective action.

The parallel we drew in the executive summary
between the Transformer architecture and
institutional cognition is mathematical more than
metaphorical. The attention mechanism at the
heart of modern Al does not process information
sequentially. It computes relevance scores across
all inputs simultaneously, each weighted by its
contextual importance.

Figure 1. The Transformer Architecture. The
attention mechanism at the heart of modern Al,
enabling systems to weigh all inputs simultaneously
rather than processing sequentially. Source: Vaswani et
al., “Attention is All You Need,” 2017.
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Institutions often miss this mark, handling signals one department at a time, from meeting to meeting and
report to report—each step is sequential and scattered, causing context to slip away with every exchange.

The mathematical foundation for this insight predates the Transformer by seven decades. In 1945, my
grand uncle, the statistician C.R. Rao, established principles that would prove foundational to both statistical
inference and, eventually, to the architecture of machine attention itself.”® His work on sufficient statistics
demonstrated that once you possess the information that matters, additional data adds noise, not clarity.

Rao's innovative approach of using information geometry, which views probability distributions as geometric
spaces where distance and relevance are measurable, established a foundation for later researchers to
create the attention mechanisms that drive modern AL | grew up hearing him describe the elegance of this
principle: that the pursuit of more can be the enemy of enough. This truth is one that institutions have yet
to learn.

SignalOS applies this architecture to institutions. The parallels are not metaphorical but structural:

SignalOS™

Transformer (Al) (Institutions)

Query (Q): “What information Decision-maker’s context and current
S dolneed?” priorities

E=((
=0
m& Key (K): "What information is Signal metadata and entity identifiers

available?”

Attention weights: % of L .
-ng & ’ % of institutional attention allocated

I compute allocated
@ Self-attention: Tokens attend to Signals attend to related signals in memory
other tokens

@©j O(1) path length: All positions

directly connected Direct routing without hierarchical delays

The Transformer’s critical innovation was eliminating sequential bottlenecks. Recurrent neural networks
process inputs one at a time, creating O(n) path length between signal and decision.


https://en.wikipedia.org/wiki/C._R._Rao
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The Transformer achieves O(1) constant path
length through parallel attention. The institutional
equivalent is exact:

Traditional hierarchies impose sequential
routing (analyst —> manager — director — VP
—> action), creating multi-day decision latency.

SignalOS implements parallel attention
routing—signals are enriched with memory and
routed directly to appropriate decision-makers
with minimal organizational path length.

The 10-minute lead response window that
research identifies as critical® is architecturally
unachievable with hierarchical routing.

It requires Transformer-like attention
mechanisms at the institutional level.

The economics of attention at the institutional
level differ fundamentally from those at the
individual level. When an individual fails to attend
to an important signal, the consequences are
bound by that individual's sphere of influence.

The Attention Budget

Every organization operates with a finite attention

However, when an organization fails to attend to an
important signal, the consequences can cascade
through supply chains, customer relationships,
regulatory compliance, and competitive position.

Moreover, institutional attention is not merely
individual attention aggregated. Organizations
use tools like meetings, reports, dashboards,
and escalation processes to determine which
information is brought to decision-makers and
the way that information is presented. These
mechanisms were designed, often decades ago, for
information environments far sparser than those
organizations now inhabit. They have not evolved
to match the scale and velocity of contemporary
signal flows.

The result is systematic misallocation of
organizational attention: too much attention
devoted to routine matters that could be handled
automatically, too little attention devoted to
emerging signals that require human judgment.

) il

budget. This budget is determined by the number of
people in decision-making roles, the time they have
available for processing information, and the cognitive
capacity they can bring to bear on complex problems.
Unlike financial budgets, attention budgets are rarely
made explicit. Organizations track labor costs in
minute detail while often giving little thought to how
the attention those labor costs purchase is deployed.

The consequences of this neglect are predictable. In
the absence of explicit attention allocation, attention
flows toward whatever is most urgent, most visible, or
most aligned with existing incentives.

Less urgent and visible strategic signals are often
systematically crowded out by operational noise.

Emerging threats receive less attention than
immediate crises.

Opportunities that require sustained focus
are abandoned when more pressing matters
intervene.

The organization responds to what demands
attention rather than to what deserves it.
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Attention at Every Level

The issue of institutional attention is frequently seen as a leadership challenge. How can executives ensure
they concentrate on the most important matters?

While this perspective is valid, it does not capture the whole picture. Institutional attention extends beyond
senior leaders; it exists at all levels within an organization, every time someone decides where to direct

their focus:

%

The call center agent,

who chooses which
customer issue should
be escalated.

When an analyst selects
which anomaly to
investigate. share with leadership.

A manager determining
which project update to

Each of these decisions represents an allocation of institutional attention, and each has consequences for

organizational outcomes.

Now imagine an alternative.
An organization in which
every person, at every level,
asks instead: what does the
enterprise need from me?

The call center agent
becomes not just a problem
resolver but a signal
collector. He or she gathers
intelligence from customer
interactions that might
inform product development
or strategic planning.

The analyst becomes not
just a number-cruncher but
a pattern detector, surfacing
anomalies that might have
implications beyond their
immediate domain.

This transformation cannot be
achieved through exhortation
alone. It requires infrastructure
that makes enterprise-wide
signal awareness possible—the
infrastructure that SignalOS
provides.

Why Artificial Intelligence Alone
Cannot Solve the Problem

The current enthusiasm for artificial intelligence might suggest
a straightforward solution to the attention problem: automate
signal processing and free up human attention for higher-
order concerns. This reflects a misunderstanding of both the
attention problem and the capabilities of current Al systems.

Recent analysis suggests that enterprises expect a 250%
increase in Al decision-making authority over the next
three years. Yet the same research reveals that governance
structures lag dangerously behind deployment.® Al excels
at pattern recognition within well-defined domains. What

it cannot do is determine which patterns matter for
organizational strategy, how signals should be weighted
against competing priorities, or when automated responses
should yield to human judgment.

Al should enhance, not replace, institutional attention
management. Such systems can help by filtering out irrelevant
information, highlighting important signals, and presenting
data in ways that support human decision-making. By
handling routine tasks, Al can ease mental burdens and let
people focus on choices best made by humans. In the same
way, deciding what deserves our attention is fundamentally

a human task. If organizations rely solely on Al instead of
blending it thoughtfully into their attention strategies, they
risk simply automating their existing problems.

N
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Decision Sufficiency Over Optimization

Herbert Simon'’s principle of satisficing,

which involves selecting an option that

meets predefined acceptability standards
rather than striving for the optimal solution,
is frequently misinterpreted as merely
accommodating human cognitive constraints.
In fact, it represents a sophisticated
recognition that optimization is frequently
impossible or counterproductive.

In complex, uncertain environments, the
search for optimal solutions consumes
resources. This includes attention that could
be better deployed elsewhere. The cost of
finding the best answer often exceeds the
incremental value that answer provides over a
‘good enough’ answer found more quickly.’

For institutions, this insight has profound
implications. Organizations routinely pursue
analytical perfection at the expense of
timely action. They commission studies,
convene committees, and defer decisions
while awaiting more complete information.
In rapidly changing environments, this is
catastrophic. The information gathered
during extended deliberation becomes stale.
The window for effective action closes. The

alternative is a doctrine of decision sufficiency:

a commitment to making decisions when
adequate, not optimal, information is
available; and to building organizational
capacity for rapid revision when new
information emerges. A good decision made
in time is superior to a perfect decision made
too late.

Decision sufficiency does not mean decision
carelessness. The discipline of acting on adequate
information requires rigorous attention to what that
information includes and, more importantly, what it
excludes. Every decision rests on assumptions, some
explicit and many implicit. Effective decision-making
reguires systematic attention to assumption testing:
What do we believe to be true that we have not
verified? What variables have we considered, and
what have we overlooked?

This balance is keenly captured through Andy
Grove's dictum, "Act on your temporary conviction as
if it were real conviction, and when you realize you
are wrong, correct course very quickly.”

Equally important is the discipline of blind spot
detection. Organizations, like individuals, develop
patterns of attention that become self-reinforcing.
They learn to see what they have seen before
and to overlook what they have never noticed.
An organization that has succeeded through
operational excellence may be blind to strategic
threats. Overcoming blind spots requires
deliberate effort. Structures that surface
perspectives from outside the dominant
coalition, processes that challenge

established assumptions, and cultures

that reward the identification of

uncomfortable truths.

12
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Memory as Infrastructure

Research comparing organizational decision-
making approaches reveals a striking disparity:
teams with access to structured decision memory
systems demonstrate 88% recall of strategic
information compared to 62% for teams relying
on informal institutional knowledge. A 26-point
advantage that compounds with each subsequent
decision.? This gap persists even when the
underlying information is identical. The difference
lies not in what organizations know, but in whether
they can access what they know when it matters.

Most organizations approach memory
as an afterthought.

R

Documents Decisions are
are filed but made but
not indexed not recorded
for retrieval. with their
rationale.

NG

This includes signals that informed a decision, the
alternatives considered, the reasoning that led to a
particular choice, the assumptions that were made,
the unknowns that remained, and the outcomes
that followed. Organizations that assemble these
components into functioning decision memory
systems gain a compound advantage: each
decision improves the organization’s capacity for
future decisions.

Beyond operational benefits, decision memory
serves as a governance function. In an era of
increasing regulatory scrutiny and stakeholder

The implications extend beyond mere efficiency.
Organizational memory is the foundation of
institutional coherence. When an organization
cannot reliably recall its past decisions, the
reasoning behind those decisions, and the
outcomes that resulted, it cannot learn from
experience. It is condemned to repeat mistakes, to
rediscover insights already gained, and to present
inconsistent faces to stakeholders who remember
what the organization has forgotten. The erosion of
trust that follows is not a failure of communication

or relationship management. It is a failure of
memory infrastructure.

Knowledge
accumulates

in the heads of
experienced
employees and
departs when those
employees leave.

©) ~

Decision memory
systems do not merely
store information;
they preserve

the context that
makes information
actionable.

N

/

activism, organizations must be able to
demonstrate not just what decisions they made but
why they made them. Decision memory provides
an audit trail that supports accountability, enables
root cause analysis when outcomes disappoint,
and protects organizational reputation when
decisions are questioned.

13
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The SignalOS Architecture

The above analysis outlines the need for a
new type of organizational infrastructure
which recognizes that attention is limited
and must be allocated thoughtfully. It
should effectively separate meaningful
signals from background noise, deliver
important information to individuals who
can respond, and maintain organizational
memory in ways that encourage both
learning and unity. The system must

also keep pace with current demands,
transforming general awareness into
prompt, effective action.

We call this infrastructure SignalOS, an
operating substrate for institutional
cognition. This framing is deliberate,
moving institutions away from more
applications, dashboards, and automation
layers atop existing dysfunction. The
need is foundational architecture that
changes how signals flow, how attention
is allocated, and how decisions connect
to outcomes over time. The components
of SignalOS form an integrated system
in which each element reinforces the
others, creating capabilities that emerge
from their interaction rather than their
individual operation.

Traditional enterprise systems organize information
hierarchically, reflecting organizational structure rather
than information relationships. The SignalGraph adopts
a different approach, representing signals as nodes

in a network connected by relationships of relevance,
causation, and implication. A supply chain disruption
signal connects to inventory signals, customer
commitment signals, and financial impact signals

made through substantive relationship, rather than
hierarchical containment.

This structure enables forms of reasoning that
hierarchical systems cannot support. When a new signal
enters the system, the Graph surfaces related signals
across organizational boundaries. When a decision

is made, the Graph traces its implications through
connected signals, identifying second-order effects that
might otherwise be overlooked. The organization gains a
form of peripheral vision. Awareness of connections that
individual analysts might miss but that are obvious once
made visible.

The SignalGraph also transforms how organizations
understand their touchpoints with the environment. A
contact center, traditionally viewed as a cost center to
be optimized for efficiency, becomes a signal collection
center that gathers intelligence from every customer
interaction. A supply chain management system
becomes a signal network, tracking not just shipments
but the early indicators of disruption.

— 14
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Decision Memory

Decision Memory records decisions as

they occur. Preserving the signals that
informed them, the alternatives considered,
the assumptions made, and the reasoning
applied. Over time, it builds a queryable
record of institutional judgment that
enables retrieval of relevant precedents
when similar situations arise.

The value of Decision Memory compounds
over time. Each recorded decision
contributes to the organization’s collective
intelligence. Patterns emerge across
decisions, revealing institutional tendencies,
blind spots, and areas of consistent
excellence. New employees can access the
organization's accumulated wisdom rather
than building knowledge from scratch. And
when leadership changes, continuity of
institutional memory reduces the disruption
that executive transitions typically create.

Trust Zones

Not all decisions require the same degree of scrutiny.
Trust Zones establish boundaries within which
decisions can be made autonomously and protocols
for escalation when those boundaries are approached
or exceeded. They are defined not by organizational
hierarchy but by decision characteristics. A junior
analyst with deep domain expertise might have broad
autonomy for technical decisions within their specialty
while having narrow latitude for decisions with financial
implications.

Trust Zones extend beyond internal operations to
relationships between organizations. Whether supplier
and customer or partner and partner, when two

parties need to collaborate, they must establish shared
expectations about decision parameters. Trust Zones
define the equilibrium both parties seek to maintain, the
signals that indicate drift from that equilibrium, and the
responses triggered when drift occurs. This approach
accelerates routine decisions while maintaining
appropriate oversight for consequential ones.

15
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Learning Loops

Learning Loops close the cycle from signal to decision to outcome to improved signal interpretation. Every
decision creates an opportunity to calibrate future decisions, but this learning occurs only if outcomes are
tracked and compared to expectations. Learning Loops automate this tracking, identifying when results
diverge from predictions and surfacing the signals that might explain the divergence.

Learning Loops operate at multiple timescales.

o O

Immediate loops provide feedback Tactical loops evaluate Strategic loops assess
on operational decisions within strategic initiatives over organizational direction
hours or days. weeks or months. over quarters or years.

The cumulative effect is organizational adaptation.
The institution improves its response over time
through continuous incremental learning.

The primary threat to Learning Loop effectiveness
is concept drift, the degradation of signal-outcome
relationships over time. When market conditions
shift, customer behavior evolves, or competitive
dynamics change, signals that once reliably
predicted outcomes lose informativeness.

According to Blackwell's framework, this
phenomenon is known as time-dependent garbling,
where environmental noise distorts signals that
were once clear, making them less effective for
prediction. SignalOS implements continuous drift
detection across all signal classes. For each signal
type (e.g., "enterprise lead inquiry,” “supply chain
alert”), learning loops track conversion rates,
resolution times, and outcomes. At a time when
statistical shifts are detected, for example, when
lead-to-conversion drops from 15% to 8%, the
system triggers recalibration, updating attention
weights to prevent systematic misallocation to
signals whose informativeness has eroded.

16
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Signal Risk Profiles:

Where Great Institutions Drift

The institutional failures of Kodak, Blockbuster,
and BlackBerry are historical. But the architectural
vulnerabilities they represent are not confined

to the past. Contemporary institutions, including
some of the most successful organizations of the
current era, exhibit signal risk profiles that mirror
the patterns preceding historical collapses. This

is not a prediction of failure. It is an identification
of architectural tension that, left unaddressed,
compounds over time.

Apple faces signal insularity risk. The company’s
extraordinary success has been built on internal
coherence, a unified vision executed with discipline.
But that same coherence can become a liability
when external signals conflict with internal
assumptions. The walled garden that enables
seamless user experience may also filter signals
about ecosystem repricing, developer sentiment, or
regulatory shifts.

Netflix confronts attention saturation risk. The
streaming giant has optimized relentlessly through
algorithms, content, pricing, interface, but the

optimization occurs faster than cultural absorption.
When customers manage multiple streaming
subscriptions and rotate based on specific content,
the signals indicate that attention is finite and being
exceeded.

Next is Uber, who exemplifies trust zone
fragmentation risk. Decision authority has drifted
across regulators in hundreds of jurisdictions.
Labor advocates demanding classification changes,
autonomous vehicle partners, and investors

with competing time horizons. When trust zones
fragment this extensively, coherent response to
signals becomes architecturally difficult.

Finally, Salesforce faces signal inflation risk. The
company's growth has come through capability
expansion: more products, more features, more
integrations. But customer attention is finite.
Adoption rates lag capability growth, when users
report complexity as their primary barrier, the
signals indicate that tool proliferation is exceeding
customer capacity to absorb.
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A New Category of Infrastructure

SignalOS represents neither artificial intelligence
nor traditional enterprise software, though it
incorporates elements of both. It belongs to an
emerging category we call institutional cognition
infrastructure: systems designed to enhance
organizational capacity for recognizing, interpreting,
and acting on signals from complex environments.

This category distinction matters because it
clarifies what attention infrastructure is designed
to achieve. Artificial intelligence systems optimize
within defined parameters; attention infrastructure
helps organizations determine what parameters
should govern Al deployment. Enterprise

software automates existing processes; attention

infrastructure enables processes that were
previously impossible, integrating signals across
organizational boundaries and time horizons that
siloed systems cannot address.

The category also clarifies what SignalOS is not.

It is not a replacement for human judgment but

an enhancement of human attention. It does

not make decisions; it ensures that the right
information reaches the right people at the right
time to make decisions well. It does not eliminate
uncertainty; it helps organizations act effectively
despite uncertainty, balancing the cost of imperfect
information against the cost of delayed action.

The approaching era of agentic commerce presents a stress test for institutional attention
capabilities that few organizations are prepared to pass. Industry analysts project that
autonomous agents will mediate three to five trillion dollars in economic activity by 2030.4

Figure 3 illustrates the complexity of this emerging ecosystem and the coordination
challenge it presents. These agents will negotiate contracts, manage supply chains,
optimize pricing, and execute transactions at speeds and scales that human oversight

cannot match.
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Core layer

Builders of agentic
commerce solutions
(the foundational
technologies and
infrastructures that
enable autonomous
commerce)

Adapters and
enablers

These established
players must adapt
their offerings

to support and
integrate with
agentic commerce
solutions

Figure 3. The Agentic Commerce Ecosystem. Al platforms, autonomous agents, payment systems, and workflow automation

Al agent platforms
and autonomous
agents

Develop Al

agents capable of
autonomous shopping,
procurement, and
decision-making

Payments and
transaction
infrastructure

Provides secure,
programmable
payment systems,
enabling Al
agents to transact
autonomously

Al orchestration
and workflow
automation

Coordinates multistep
Al agent workflows
across commerce
systems

E-commerce
platforms

Integrate agentic
Al capabilities and
open APIs; support
autonomous agent
transactions

Ratings and reviews
platforms

Provide trustworthy
user-generated content
for agent decision-
making

Supply chain
and inventory
management
systems

Integrate agentic
real-time routing and
inventory control

Personalization and dynamic
user experience providers

Enable real-time interface
adaptation to support agentic

commerce experiences

Fraud prevention
providers

Handle autonomous
agent transactions
and bot activity in new
ways to maintain trust

Product information
management
systems

Automate product
data enrichment and
validation for agent
consumption

Compliance and
Security Providers

Ensure regulatory
compliance and trust
in autonomous
transactions

providers

Search and product
discovery

Enables agentic
product discovery and
intent fulfillment

Customer
engagement and
CRM" tools

Support autonomous
agent interactions for
customer service and
sales

Data and Analytics
Providers

Provide insights and
data feeds critical for Al
agents to optimize
commercial decisions

Site search and product discovery

Power relevant, fast, and structured product

retrieval to support agents in navigating and

surfacing tailored results for users

forming an interconnected economy that rewards coherent signal architecture. Source: McKinsey & Company, October 2025.
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Consider Costco, an organization that has
built institutional trust into its operating
model. With a 93% membership renewal rate
in North America, Costco demonstrates that
trust, properly architected, becomes a durable
competitive advantage.'®

Now imagine Costco deploying purchasing
agents operating within defined parameters.
These agents discover arbitrage opportunities,
identify supply chain risks before they
manifest, and negotiate terms that human
buyers could not achieve.

But the same capabilities are available to
Costco's competitors and suppliers. The
competitive landscape transforms from a game
of human judgment to a game of algorithmic
capability and institutional response speed.

This transformation raises profound questions
about trust.

Do customers trust an Al service to secure the
lowest price possible? Or do they suspect it
will be gamified, optimized to maximize seller
profit rather than buyer value? The answer
depends on the institutional architecture
behind the agent.

An agent operating on transparent principles,
governed by verifiable Trust Zones, connected
to Decision Memory that documents its
reasoning, inspires confidence. An agent
operating as a black box invites suspicion.
Here, SignalOS becomes not just an
operational advantage but a source of market
trust.

In this environment, the organization’s
attention architecture becomes its primary
competitive asset. The agent can only act
within the boundaries the organization
defines. Those boundaries must be informed
by current strategy, recent decisions, and
real-time signals from across the enterprise.
An agent operating on stale parameters will
make choices that conflict with emerging
priorities. The organization that cannot update
its agents faster than circumstances change
will find those agents executing strategi,esﬂﬁ"
no longer serve organizational interests
longer an extension of institutional i
but a liability. '
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Conclusion:

The Architecture of Institutional Survival

The institutional attention problem is not new.
What is new is its severity. The volume of signals
facing organizations has grown exponentially while
the cognitive capacity to process those signals has
remained constant. The speed of environmental
change has accelerated while organizational
decision processes have remained anchored to
twentieth-century assumptions. The competitive
consequences of attention failure have intensified
as markets reward speed and punish delay with
unprecedented efficiency.

The organizations that will thrive in this
environment are those that recognize attention as
their scarcest resource and invest accordingly. They
will build SignalGraphs that surface connections
across organizational boundaries. They will
implement Decision Memory that preserves
institutional wisdom. They will establish Trust
Zones that match decision authority to decision
competence. They will create Learning Loops that
continuously improve organizational response.
Together, these components constitute SignalOS,
the operating architecture for institutional
cognition in an age of signal abundance.

These investments will not appear on traditional
technology roadmaps. They do not fit neatly into
established software categories. But they will
determine which organizations maintain coherence
in an environment that rewards fragmentation,
which organizations act in time while others
deliberate too long, and which organizations
survive transformations that render their
competitors obsolete.

The transformation required is not merely
technological. It demands that every person at
every level of the organization understand their
role in the collective allocation of attention. It
requires structures that enable enterprise-wide
signal awareness rather than departmental

tunnel vision. It requires cultures that value timely
action over analytical perfection and learning over
blame. And it requires leadership that recognizes
the infrastructure of attention as the foundation
upon which all other organizational capabilities
depend.

The future does not wait for organizations to
prepare for it. The signals of coming disruption
are present now, mixed with noise, competing for
attention, decaying as decision windows close. The
organizations that build attention infrastructure
today position themselves to recognize those
signals, interpret them accurately, and respond
while response remains possible. Those that
delay will discover, as Kodak and Blockbuster and
BlackBerry discovered before them, that awareness
without architecture achieves nothing. The
information was there. The attention was not.

The choice is clear. The moment is now.
SignalOS awaits construction.
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