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Abstract

The 2008 global financial crisis exposed structural contradictions embedded

within the Mortgage-Backed Securities (MBS) ecosystem—contradictions

rooted not merely in greed or regulatory failure, but in the fundamental

architecture of information asymmetry, perverse incentive alignment, and the

epistemic limitations of pre-computational risk modeling. Seventeen years on,

private credit markets have ballooned past $2.1 trillion in assets under

management, Software-as-a-Service (SaaS) and enterprise software valuations

have become the new collateral abstraction layer, and Artificial Intelligence is

now dismantling the economic moats that once justified premium pricing

across both sectors simultaneously. This paper argues that these three

forces—legacy MBS structural pathology, private credit market opacity, and

AI-driven value compression—are converging toward a systemic stress event

of comparable or greater severity than 2008. We present a rigorous analytical

framework drawing from structured finance theory, platform economics, and

machine learning market dynamics, supplemented by accessible “dinner table”

discussion points for non-specialist readers. We conclude with a concrete

policy and institutional solution architecture designed for implementation by

regulators, asset managers, and legislative bodies before the next crisis

crystallizes.
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1. Introduction: The Architecture of Catastrophe, Revisited

There is a peculiar human tendency to believe that the last disaster was the last disaster—that

we have studied its anatomy with sufficient rigor to permanently inoculate the financial

system against recurrence. The Basel III accords, Dodd-Frank, stress testing regimes, and the

creation of the Financial Stability Oversight Council (FSOC) were all conceived in this spirit.

And yet, examined carefully, the financial system of 2026 presents structural vulnerabilities

that are not merely analogous to those of 2007–2008, but are in several key dimensions

more dangerous, because they are less visible, more leveraged relative to underlying asset

quality, and subject to a technological disruption that existing regulatory frameworks were

not designed to address.

The scale of the 2008 catastrophe warrants precise restatement because institutional

memory fades with dangerous speed. Federal Reserve Chairman Ben Bernanke subsequently

confirmed that 12 of the 13 largest financial institutions in the United States were at risk of

total failure within a period of days. The United Kingdom’s Chancellor of the Exchequer

disclosed that Britain was “within hours of a breakdown of law and order”—a statement

whose gravity is still not fully appreciated in popular accounts of the crisis. American

households lost $16 trillion in net worth. The S&P 500 fell 57% from peak to trough. 7.5

million jobs vanished. To prevent systemic collapse, the Federal Reserve created $7.77 trillion

in emergency liquidity—reserves conjured from nothing, distributed to the very institutions

whose recklessness had produced the catastrophe. The bill was paid, as it always is, through

the hidden tax of monetary expansion and the wealth transfer it enables—absorbing risk

onto the balance sheets of ordinary citizens while insulating the institutions classified as “too

big to fail.”

The thesis of this paper proceeds in three movements. First, we revisit the MBS archi-

tecture of the pre-crisis era with forensic precision, identifying the specific mechanisms by

which information asymmetry, rating agency capture, and synthetic leverage transformed

individual mortgage credit risk into systemic catastrophe. Second, we trace how the shadow
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banking system has re-emerged in the form of private credit markets and direct lending

funds—ostensibly safer, but structurally homologous to the pre-2008 ecosystem in their opac-

ity, their leverage, and their exposure to a single correlated shock. Third, and most critically,

we analyze how Artificial Intelligence is functioning as precisely that shock: compressing

the Software-as-a-Service (SaaS) market multiples that have become the dominant collateral

backing for private credit portfolios, disrupting the Statistical Analysis Software (SAS) and

enterprise analytics oligopolies that represent billions in institutional balance sheet exposure,

and simultaneously degrading the underwriting information advantage that justified private

credit’s superior returns.

Dinner Table Discussion

Why should I care about this at my dinner table?

Imagine you lent money to a friend who ran a successful taxi business. Their business

was worth a million dollars — solid collateral. Then Uber arrived. Suddenly that

collateral is worth $200,000. Your loan is now underwater. Now imagine that “taxi

business” is thousands of software companies that borrowed trillions of dollars, and

“Uber” is ChatGPT and the AI tools replacing their entire product line in 18 months.

That is the core problem this paper addresses.

The paper proceeds as follows. Section 2 provides a rigorous decomposition of MBS

architecture and the 2008 failure cascade. Section 3 analyzes the current private credit market

structure. Section 4 examines SaaS and enterprise software market dynamics and their role

as the new collateral abstraction. Section 5 presents a formal analysis of AI’s disruption

of software economics. Section 6 synthesizes these threads into a convergence risk model.

Section 7 presents a comprehensive solution architecture. Section 9 concludes.
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Figure 1: The Tide Goes Out. A flooded trading floor reflects a blood-orange skyline as
markets collapse—oblivious workers continue at their screens above the rising waterline. The
moment of systemic failure rarely announces itself in advance.
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2. The MBS Architecture and the Anatomy of 2008

2.1. Structured Finance: From Simple Pools to Synthetic Abstraction

The Mortgage-Backed Security in its simplest form is a straightforward instrument: a pool of

individual mortgage loans is assembled, and pass-through certificates are issued whose cash

flows derive from the underlying principal and interest payments. The essential economic

rationale is diversification—idiosyncratic default risk in any single mortgage is pooled away,

and the certificate holder receives a diversified exposure to a broad residential mortgage

market.

Definition 1 (Mortgage-Backed Security). An MBS is a fixed-income instrument collateral-

ized by a pool of mortgage loans. For a pool of n mortgages with cash flows {CFi(t)}n
i=1, the

pass-through payment at time t is:

CFMBS(t) =
n∑

i=1
CFi(t) · (1 − Li(t))

where Li(t) ∈ {0, 1} denotes loan i’s loss event at time t, assumed by early modelers to be

approximately independent across i.

The critical assumption was correlation: Cov(Li, Lj) ≈ 0 for i ̸= j. This assumption

underlies the entire diversification argument. It was not merely optimistic—it was catas-

trophically wrong in the presence of a macro shock correlated with the single largest asset

class in the American economy: residential real estate.

2.2. The CDO Amplification Machine

Collateralized Debt Obligations (CDOs) took MBS subordination structures and applied

them recursively. A CDO would pool the mezzanine tranches from multiple MBS pools—the

tranches that were already considered somewhat risky but had received investment-grade
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ratings—and re-tranche them, with the senior CDO tranche receiving AAA ratings despite

being backed by the most volatile portions of already-leveraged mortgage pools.

The formal mechanism of tranching is the sequential allocation of losses:

LossSenior(t) = max
(

0,
∑

i

Li(t) − DJr

)
(1)

where DJr is the sum of junior tranche notional providing first-loss protection. The senior

tranche appeared safe because, under assumptions of low default correlation, the probability

that aggregate losses exceed DJr was vanishingly small.

The Gaussian copula model, formalized by Li (2000) and widely adopted by rating

agencies, specified:

Φ−1(Qi) = √
ρ M +

√
1 − ρ Zi (2)

where Qi is the marginal default probability of obligor i, M is a common market factor, Zi is

idiosyncratic noise, and ρ is the correlation parameter. When ρ was calibrated to historical

data from a period of steadily rising house prices, it was dramatically underestimated.

▶ Systemic Risk Alert

The Gaussian copula model assumed that housing markets in Miami, Las Vegas,

Phoenix, and Cleveland were not simultaneously subject to the same macro stress.

When a 20% national decline in home prices occurred, correlation approached 1.0—

rendering all diversification calculations void and producing losses in senior tranches

that models assigned a probability of less than 1 in 10,000 per year.

Dinner Table Discussion

Think of it this way: You buy fire insurance for your house. The insurance company

bets that your house won’t burn down at the same time as every other house they

insure. Reasonable. But what if the “fire” is climate change, and it threatens every

house in every city simultaneously? That is what correlated default risk did to the
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MBS market. The insurance companies—in this case, the senior CDO holders and the

monolines—were exposed to a fire that burned everywhere at once.

2.3. Synthetic CDOs and the Infinite Leverage Problem

The introduction of Credit Default Swaps (CDS) as the fundamental building block of

synthetic CDOs removed the physical constraint on the total notional outstanding. Whereas

a cash CDO required actual mortgage loans to exist as collateral, a synthetic CDO required

only a counterparty willing to sell protection. This created a scenario in which the total

notional of credit risk referencing U.S. residential mortgages substantially exceeded the total

outstanding balance of U.S. residential mortgages.

By 2007, the notional value of CDS outstanding referencing the ABX indices—baskets of

subprime MBS—had reached an estimated $62 trillion globally, against a U.S. residential

mortgage market of approximately $11 trillion. The leverage ratio of synthetic to physical

exposure was approaching 6:1 in certain segments.

2.4. The Rating Agency Principal-Agent Failure

The issuer-pays model of credit rating—in which the entity seeking a rating compensates the

agency providing it—created a structural conflict of interest that fundamentally corrupted

the information production function that ratings are meant to serve.

Let VR be the value to a rating agency of maintaining rating accuracy (reputational

capital) and FI be the fee revenue from issuer relationships. Over time, the ratio FI/VR

increased dramatically as structured finance revenues came to represent 40–50% of total

agency revenues. The revelation-incentive constraint was violated: agencies had insufficient

incentive to reveal unfavorable information about the instruments on which they were being

paid to opine.

The result was ratings arbitrage on an industrial scale. AAA ratings were assigned to

instruments that experienced 90%+ loss rates in subsequent years—not because the analysts
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were incompetent, but because the institutional incentive structure made accuracy less

valuable than relationship maintenance.

3. Private Credit Markets: Shadow Banking’s Second Act

3.1. The Rise of Direct Lending and Private Credit

In the immediate aftermath of 2008, regulatory pressure forced banks to reduce their balance

sheet exposure to leveraged loans and below-investment-grade corporate credit. Basel III’s

risk-weighted capital requirements made leveraged lending economically unattractive for

banks with deposit-funded balance sheets. The void was filled by non-bank entities: Business

Development Companies (BDCs), direct lending funds, private debt funds, and CLO managers.

The growth has been extraordinary. According to data compiled by Preqin and Pitchbook,

private credit AUM has grown from approximately $350 billion in 2010 to an estimated

$2.1 trillion by year-end 2025—a compound annual growth rate of approximately 14%,

dramatically outpacing both public leveraged loan markets and high-yield bond issuance.

Table 1: Private Credit Market Growth (2010–2025)

Year AUM ($B) YoY Growth Leverage (avg, x EBITDA)

2010 350 – 4.1×

2013 520 14.1% 4.6×

2016 800 15.4% 5.2×

2019 1,200 14.5% 5.8×

2022 1,750 13.4% 6.3×

2025E 2,100 6.3% 6.1×
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3.2. Structural Homology with Pre-2008 Shadow Banking

The structural parallels between the current private credit ecosystem and the pre-2008 shadow

banking system are precise enough to be diagnostic. We identify five homologous pathologies:

3.2.1. Opacity and Mark-to-Model Valuation

Private credit instruments are not exchange-traded. Unlike public leveraged loans with daily

LIBOR/SOFR-based marks, private credit portfolios are valued quarterly using discounted

cash flow models calibrated to peer transactions that may themselves be illiquid. This creates

a mark-to-model environment with significant managerial discretion that is structurally

identical to the “Level 3” fair value hierarchy that obscured MBS losses in 2007–2008.

NAVt =
n∑

i=1

CFi

(1 + rmodel
i )Ti

(3)

The critical variable is rmodel
i : the discount rate applied by the fund manager. During the

2022 rate hiking cycle, public credit spreads widened by 150–200 basis points while many

private credit NAVs declined only 2–4%—a discrepancy that has been called the “private

credit smoothing premium” but more accurately represents deferred loss recognition.

3.2.2. Maturity and Liquidity Transformation

Private credit funds typically hold 5–7 year floating-rate loans funded by capital commitments

with 3–5 year lock-ups, managed by fund managers with 12–18 month notice requirements.

Interval funds and evergreen structures have introduced a further mismatch: retail investors

in BCRED (Blackstone Credit) or BLUE OWL products can request redemptions on a

quarterly basis against a portfolio of illiquid loans with no secondary market.

This is a precise structural analog of the money market fund runs of 2008—a liquidity

mismatch between investor redemption expectations and underlying asset liquidity. The

first credible stress tests of this structure have already failed in real time. Blue Owl Capital
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permanently locked investors out of one of its funds, forcing a sale of $1.4 billion in loans and

halting redemptions entirely. Market analysts called it a “canary in the coal mine,” suggesting

the private markets bubble “is finally starting to burst.” Separately, a BlackRock private credit

fund reported a nearly 20% loss in a single quarter—a drawdown that would trigger immediate

regulatory scrutiny in any public fund vehicle but that occurred entirely within the opacity of

private quarterly reporting. These are not anomalies. They are early structural failures of the

liquidity mismatch architecture, arriving precisely when the underlying collateral—software

company loans—faces its most significant competitive threat in decades.

3.2.3. Collateral Concentration in Software and Technology

Perhaps the most critical structural vulnerability, and the one least appreciated by market

participants, is the concentration of private credit collateral in software and technology

companies. Estimates from Fitch Ratings and the Loan Syndications and Trading Association

(LSTA) suggest that technology and software represent 25–35% of direct lending portfolios by

2024—up from 8–12% in 2015. This represents a massive concentration of credit exposure in

a sector whose valuation foundations are being disrupted in real time by artificial intelligence.

▶ Systemic Risk Alert

A conservative estimate places $500–700 billion in private credit AUM in direct exposure

to software and SaaS companies. Notably, Blue Owl’s OBDC2 fund—one of the largest

business development companies by AUM—carried approximately 12% of its portfolio

in software companies as of its most recent public disclosure, a concentration that

is now directly impaired by AI-driven competitive disruption. If AI-driven revenue

compression reduces EBITDA margins by 30–40% across this cohort—well within the

range suggested by current market dynamics (Section 5)—average leverage ratios on

affected credits would rise from 6× to 9–10× EBITDA, pushing a significant fraction

into technical default.
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3.2.4. Covenant-Lite Structures and Information Asymmetry

As competition for deal flow intensified through the period 2018–2023, private credit lenders

progressively relaxed covenant protections. Covenant-lite (“cov-lite”) structures, which

historically were the province of the broadly syndicated loan market, became standard in

upper-middle-market direct lending. The elimination of maintenance covenants—quarterly

tests of leverage, interest coverage, and minimum liquidity—removes the “early warning

system” that allows lenders to intervene before a distressed credit becomes a defaulted one.

3.2.5. Secondary Market Illiquidity

The emergence of private credit secondary markets (led by Ares, Golub, and dedicated

secondary firms) has been touted as a liquidity solution. In practice, secondary market

volume remains a fraction of outstanding—estimated at $30–50 billion annually against

$2.1 trillion outstanding—and transaction execution times of 60–120 days make secondaries

inadequate as a stress-period liquidity mechanism. In a risk-off environment, secondary

market bid-ask spreads historically widen by 500–2,000 basis points, making forced selling

economically destructive.

3.3. Current Market Distress Signals: The Cockroaches Are Visible

The theoretical vulnerabilities described above are not merely forward-looking concerns.

Market data from 2024–2025 reveals that stress has already materialized across multiple

dimensions simultaneously.

3.3.1. Cash Flow and Default Rate Data

Goldman Sachs analysis of private credit portfolios found that approximately 15% of private

credit borrowers are not generating sufficient operating cash flow to cover their interest

payments—meaning they are technically cash-flow insolvent, surviving only through asset

sales, equity infusions, or Payment-in-Kind (PIK) loan mechanisms. The International
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Monetary Fund’s 2025 Financial Stability Report raised the alarm further, finding that more

than 40% of private credit borrowers operated with negative free cash flow—a figure that,

if observed in any publicly-traded credit portfolio, would constitute a declared financial

emergency requiring immediate regulatory intervention.

PIK arrangements function as a loss-concealment mechanism. Under PIK treatment, a

borrower making no cash payments can remain classified as “performing,” while the interest

accrues as additional principal. This inflates reported loan balances while masking true

economic impairment. Adjusting for PIK-distorted classifications, the true private credit

default rate is estimated closer to 5%—more than twice the officially reported rate of under

2%. The gap between reported and economic default rates is structurally identical to the

“Level 3 asset smoothing” that obscured MBS losses in 2007–2008 until the discrepancy could

no longer be sustained.

JPMorgan Chase CEO Jamie Dimon captured the dynamic precisely when he compared

the hidden problems in private credit to “cockroaches”—implying that what is visible in

public disclosures represents only a fraction of what has already infested the market. The

metaphor is historically apt: in every prior credit cycle, disclosed problems have been leading

indicators of a larger undisclosed population.

3.3.2. Concrete Default Events: First-Order Evidence

Two recent default events provide case-study evidence for the private credit risk cascade

already in motion:

First Brands Group (Auto Parts Supplier): This private credit-backed auto parts

manufacturer filed for Chapter 11 bankruptcy, subsequently triggering a U.S. Department of

Justice criminal investigation into the management of the company’s debt obligations. This

is not merely a credit loss event—it is a governance failure, suggesting that the due diligence

and monitoring standards applied to private credit borrowers are materially inferior to those

required of public market issuers. Fraudulent or negligent borrower conduct, when it surfaces,
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arrives with compounding velocity in opaque markets.

American Car Center Holdings (Subprime Auto Lender): The collapse of this

private credit-adjacent subprime auto lending platform generated write-offs across multiple

major bank counterparties: JPMorgan Chase absorbed $170 million, Barclays $147 million,

and Fifth Third Bank $178 million—totaling approximately $495 million in losses from a

single exposure chain. This event illustrates the transmission mechanism by which private

credit losses propagate into the regulated banking system.

3.3.3. Bank Interconnectedness: The Transmission Mechanism

The assumption that private credit stress will remain “ringfenced” within non-bank entities is

empirically false. U.S. commercial banks have extended approximately $300 billion in direct

lending facilities to private credit providers—warehouse lines, subscription credit facilities,

and leverage lines that fund the underlying portfolios. When private credit defaults rise,

bank counterparty losses follow with a lag of 6–18 months depending on facility structure.

The Financial Stability Oversight Council has formally warned that increased private credit

defaults could generate broader systemic instability—an acknowledgment that the regulatory

firewall between private credit and the FDIC-insured deposit-taking banking system is

substantially more porous than the post-2008 regulatory architecture implies.

Dinner Table Discussion

Why the banks are still involved: After 2008, regulators told banks to stop making

risky loans. Basel III capital requirements made leveraged lending expensive on bank

balance sheets. So the banks stopped making those loans directly—and instead lent

money to private credit funds that make those loans. U.S. banks have $300 billion

extended to private credit providers. When the loans go bad, the private credit funds

cannot repay the banks. The risk did not disappear after 2008. It was displaced one

level further from public view—while simultaneously being moved one level closer to
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your retirement account.

3.4. Collateralized Loan Obligations: The New CDO?

CLOs represent the repackaging mechanism that most directly parallels the CDO architecture.

A CLO manager assembles 150–250 leveraged loans into a pool and issues tranched liabilities

backed by their cash flows. The AAA-rated CLO debt tranche, which constitutes 60–65% of

the capital structure, benefits from subordination similar to the senior CDO tranche of 2007.

The key question is whether the correlation assumptions underlying CLO AAA ratings are

robust to a technology sector collateral shock.

Proposition 1. In a CLO portfolio with technology sector concentration w and within-sector

default correlation ρtech, the variance of the portfolio loss rate LP is:

Var(LP ) = w2σ2
techρtech + (1 − w)2σ2

otherρother + 2w(1 − w)σtechσotherρcross

As w → 0.30 and ρtech → 0.65 (consistent with observed tech sector default cycles in 2001),

the expected first-dollar loss on CLO AAA tranches approaches historical worst-case scenarios.

Dinner Table Discussion

The CLO at your dinner table: Remember CDOs in 2008? A CLO is their

corporate cousin. Instead of bundling home mortgages, a CLO bundles business loans.

The AAA-rated top slice only loses money if an enormous number of businesses all fail

at once. That seemed unlikely when those businesses were diverse manufacturers and

retailers. It becomes far more likely when 30% of the businesses are software companies

that all face the same competitive threat: AI tools that can do in minutes what their

products charged $100,000 per year to do.

4. The SaaS and Enterprise Software Market: Collateral in Crisis
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4.1. The SaaS Valuation Architecture

Software-as-a-Service valuations are fundamentally driven by a small number of metrics that

private credit underwriters use to assess creditworthiness and collateral coverage:

1. Annual Recurring Revenue (ARR): The annualized value of subscription contracts,

the foundational metric for SaaS valuation.

2. Net Revenue Retention (NRR): The degree to which existing customers expand or

contract their spend, typically expressed as a percentage. NRR > 120% has historically

been considered “best-in-class.”

3. ARR Multiple: The enterprise value as a multiple of ARR, which peaked at 40–50×

ARR for high-growth SaaS in 2021 and has compressed to 6–12× ARR for most cohorts

by 2025.

4. Rule of 40: The sum of revenue growth rate and EBITDA margin as a proxy for the

efficiency of scaling.

The SaaS lending market emerged as a natural complement to these metrics. Because SaaS

revenues are contractual and recurring—unlike product revenues which are episodic—lenders

could underwrite against ARR with a degree of confidence unavailable in traditional corporate

lending. The standard private credit underwriting for a SaaS company would advance 3.0–

4.5× ARR against a first-lien position in intellectual property, customer contracts, and cash

flows.

4.2. The Statistical Analysis Software Market: A Case Study in Technological

Displacement

SAS Institute—the privately-held enterprise analytics firm based in Cary, North Carolina—

represents a paradigmatic case of the vulnerability class we are analyzing. Founded in 1976,

SAS built a dominant position in enterprise statistical computing through a combination of:
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• Proprietary data management and analytics language with decades of institutional

entrenchment

• Mission-critical deployment in regulated industries (banking, insurance, pharmaceuti-

cals) where switching costs were prohibitive

• Long-term enterprise contracts with government agencies, FDIC, Federal Reserve, and

major financial institutions

• SAS Viya, their cloud modernization platform

The SAS model—selling annual software licenses for risk analytics, fraud detection, credit

scoring, and regulatory reporting—was considered as close to a guaranteed revenue stream as

the enterprise software market offered. SAS revenues were estimated at approximately $3.8

billion in 2024, with operating margins above 30%.

This model is now structurally threatened by the convergence of three AI-driven forces:

1. Open-source displacement: Python’s scikit-learn, R, and more recently Hugging

Face’s model ecosystem provide equivalent statistical capabilities at zero marginal cost.

2. Cloud-native competition: Databricks, Snowflake, and Microsoft Azure ML provide

integrated analytics platforms with AI-native architectures that are demonstrably

superior to legacy SAS workflows for new use cases.

3. Generative AI democratization: LLM-based code generation tools (GitHub Copilot,

Claude, ChatGPT) enable data scientists to write SAS-equivalent code in Python or

SQL in minutes—eliminating the productivity advantage of SAS’s proprietary language.

Dinner Table Discussion

For the non-statistician: SAS software is like Microsoft Office for the financial data

world. Banks, insurance companies, and the FDA have been using it for 40 years. It

costs millions per year per institution. Now imagine that Microsoft Office was suddenly

replaceable by something that costs $0 per year and does the same job. That is what
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Python and AI are doing to SAS. The banks and agencies that currently pay $5–20

million per year in SAS licenses are asking: “Why are we still paying this?” When

those contracts don’t renew, SAS’s revenue—and the loan collateral backed by that

revenue—deteriorates.

4.3. Broader Enterprise Software Valuation Compression

The SAS case is illustrative but not unique. The enterprise software segments most at risk of

AI-driven displacement include:

Table 2: Enterprise Software Segments: AI Displacement Risk Assessment

Segment Example Companies AI Displacement ARR Multiple ARR Multiple

Risk (1–10) Peak (2021) 2025E

Analytics / BI Tableau, SAS, MicroStrategy 9 18–25× 5–8×

Customer Support Zendesk, Freshdesk 9 20–30× 4–7×

Legal Tech Relativity, Kira Systems 8 15–20× 4–6×

HR / Talent Greenhouse, Lever 8 12–18× 3–5×

Content Creation Shutterstock, Sprinklr 9 10–15× 2–4×

Coding Tools GitHub Enterprise 6 15–20× 8–12×

CRM / Sales Intelligence Salesforce, ZoomInfo 5 10–12× 6–9×

Vertical SaaS Veeva, Toast, ServiceTitan 3 12–15× 8–11×

5. Artificial Intelligence: Systemic Disruptor of Software Economics

5.1. The Economic Structure of AI Disruption

Artificial Intelligence disrupts software economics through three distinct mechanisms that

compound each other in their credit effects:
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5.1.1. Mechanism 1: Marginal Cost Compression to Near Zero

Traditional SaaS pricing reflects the cost of specialized human capital (data scientists,

engineers, domain experts) plus software development and maintenance costs. For analytics

software specifically, the value proposition has historically been: we encode expertise you

cannot afford to hire.

AI models compress the cost of producing expert-level analytical outputs toward the

marginal cost of compute—which, with modern cloud pricing, approaches $0.01–$0.10 per

query for tasks that previously required $50,000–$200,000 in annual software licensing and

expert labor.

Let CSaaS be the total cost of SaaS-delivered analytics capability and CAI be the equivalent

AI-delivered capability:

CAI(t)
CSaaS(t) → 0 as the capability frontier F (t) → FSaaS (4)

This convergence is not linear—it follows an S-curve typical of technological substitution—

but once the inflection point is passed, the speed of displacement can be faster than customer

contract renewal cycles.

5.1.2. Mechanism 2: Bundling and Platform Absorption

Microsoft’s integration of Copilot into its M365 suite is a paradigmatic example of platform

bundling that destroys adjacent software categories. When analytical capabilities equivalent

to expensive point-solutions are bundled into products that customers already pay for, the

willingness-to-pay for standalone products collapses. This is the precise mechanism by which:

• Microsoft Copilot in Excel threatens BI tools

• GitHub Copilot threatens specialist code analysis platforms

• Azure OpenAI Service threatens customer analytics platforms

• Google Workspace AI features threaten document intelligence SaaS
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5.1.3. Mechanism 3: NRR Deterioration and Churn Acceleration

The most damaging near-term credit effect of AI disruption is on Net Revenue Retention

(NRR). When customers recognize that AI tools can substitute for a software product, the

expansion motion that drove SaaS NRR above 120% reverses—customers downsize seats,

reduce tiers, or seek contract renegotiation at renewal.

For a private credit lender underwriting against an ARR covenant, NRR deterioration

from 115% to 85%—which implies net revenue contraction—changes the credit profile from

stable to distressed within 18–24 months:

ARRt+1 = ARRt ×
(

NRR
100

)
+ New ARRt (5)

If NRR = 85% and new logo growth slows from 20% to 5%, total ARR growth shifts from

+35% to −10%—a 45 percentage point swing in the foundational credit metric.

5.2. The SAS Market as Early Warning Indicator

The SAS enterprise analytics market provides a real-time leading indicator of the broader

displacement dynamic. Institutional survey data from 2024–2025 shows:

• 62% of Fortune 500 companies report actively evaluating Python/AI alternatives to

SAS for at least one analytical workflow.

• 34% report having already migrated at least one production SAS workload to an

AI-native platform.

• The U.S. federal government, historically the most stable SAS customer base, has

initiated a government-wide software rationalization review under OMB guidance that

specifically targets legacy analytics contracts.

• SAS Institute responded by announcing partnership agreements with Microsoft and

Google Cloud—which confirms rather than refutes the displacement narrative, as
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incumbents rarely partner with disruptors unless existential pressure is present.

Dinner Table Discussion

The SAS dinner table version: Your electric company has a contract with a coal

supplier for 20 more years. The coal supplier has loans backed by that contract. Now

solar panels arrive that cost 10% as much per kilowatt-hour. The electric company still

has to pay the contract— but when it expires, it won’t renew. The coal company’s

future cash flows just dropped to near zero. The loan is now backed by nothing. This

is happening to SAS and dozens of similar companies in slow motion, right now, and

the loans are sitting inside pension funds and evergreen private credit vehicles across

America.

5.3. AI’s Impact on Private Credit Underwriting Itself

A second-order effect that has received insufficient analytical attention is AI’s disruption of

the underwriting function within private credit. The information advantage that justified

private credit managers’ premium returns—the ability to perform deep due diligence on

borrowers inaccessible to public markets—is itself being commoditized.

AI-powered credit intelligence platforms (Moody’s Analytics, Bloomberg Terminal AI, and

specialized fintech entrants) can now generate borrower-level financial analysis, contract risk

assessment, and competitive landscape analysis in hours that previously required weeks of

analyst time. As this capability democratizes, the information rent accruing to private credit

managers’ alpha compression narrows— and the premium returns that justified illiquidity

premiums erode.

6. Convergence: A Unified Model of Systemic Risk
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6.1. The Convergence Risk Framework

We propose a convergence risk model that integrates the three forces analyzed above. Define

the Systemic Stress Index (SSI) as:

SSI(t) = α · PCO(t) + β · SCV(t) + γ · AID(t) + δ · PCO(t) × SCV(t) × AID(t) (6)

where:

• PCO(t) = Private Credit Opacity Index (leverage × mark-to-model discretion ×

secondary market illiquidity)

• SCV(t) = Software Collateral Vulnerability Index (tech concentration × NRR deterio-

ration trend × covenant looseness)

• AID(t) = AI Disruption Velocity Index (rate of capability frontier advancement ×

incumbent switching cost erosion)

• δ = interaction coefficient capturing the non-linear amplification when all three condi-

tions are elevated simultaneously

The interaction term δ ·PCO×SCV×AID is the theoretical analog of the correlation spike

that made 2008 catastrophic rather than merely painful. When opacity prevents timely price

discovery, when collateral is concentrated in a disrupted sector, and when disruption velocity

is high—the system can transition from stressed to distressed faster than any stabilizing

intervention can act.
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6.2. Comparison with 2008: A Structural Parallel Table

Table 3: Structural Parallels: 2007–2008 Crisis vs. Current Environment

Risk Dimension 2007–2008 2025–2026

Primary collateral Residential real estate Software/SaaS ARR

Opacity mecha-

nism

MBS mark-to-model, Level

3

Private credit quarterly

marks

Rating agency fail-

ure

CDO AAA over-rating Private credit rating opti-

mism

Liquidity mis-

match

Money market funds,

ABCP

Evergreen/interval private

credit funds

Leverage vehicle CDO/CDO-squared CLO, BDC, direct lending

Correlation shock Housing price nationally

correlated

AI disruption sector-

correlated

Synthetic expo-

sure

CDS on ABX indices TRS on private credit in-

dices

Regulatory gap Shadow banking unregu-

lated

Private credit exempt from

1940 Act

Retail exposure

channel

Money market, pension

funds

Evergreen retail private

credit

Macro trigger Rate spike + housing cor-

rection

Rate plateau + AI displace-

ment

6.3. Quantitative Stress Scenario

We model three scenarios for private credit loss rates over 2026–2028:

Base Case: AI disruption proceeds at current velocity. Software sector NRR declines

from 105% to 90% on average. Tech-sector default rates rise from 2% to 5–6%. Private credit

losses absorbed within subordination; CLO AAA unaffected. Evergreen fund redemption
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pressures increase but remain manageable. Estimated system-wide private credit losses:

$80–120 billion.

Adverse Case: AI disruption accelerates. Major enterprise software categories experience

30%+ revenue compression within 18 months. Software sector default rates reach 10–15%.

CLO mezzanine tranches begin to experience losses. Evergreen fund redemption queues

trigger mandatory secondary sales at distressed prices, creating self-reinforcing NAV decline.

Estimated system-wide losses: $350–500 billion.

Severe Case: A major macroeconomic shock (recession, credit spread widening) coincides

with peak AI disruption velocity. Software defaults reach 20–25%. CLO AAA tranches

experience first-dollar losses on high-tech-concentration pools. Retail investors in evergreen

funds face gating. Pension fund exposure triggers political crisis. Estimated system-wide

losses: $700 billion–$1.2 trillion.

▶ Systemic Risk Alert

The Severe Case scenario is not a tail risk. It is a plausible central scenario if: (1)

the current rate environment persists through 2027, (2) AI capability advancement

continues at current trajectory, and (3) the private credit opacity mechanism prevents

early loss recognition and intervention. History suggests that all three conditions are

likely to persist simultaneously precisely because each one reinforces the others.

6.4. Macro-Level Confirmation Signals

The convergence risk framework is reinforced by macro-level signals that are unambiguous

to practitioners with long institutional memories. Warren Buffett—whose track record of

identifying overvaluation and systemic risk is unmatched over six decades—has reduced Berk-

shire Hathaway’s equity exposure and is now sitting on the largest cash reserve in the firm’s

history. Buffett’s cash accumulation is not a passive event; it reflects an active judgment that

publicly available investment opportunities are priced to produce inadequate risk-adjusted

returns. The last time Berkshire held a cash reserve of comparable relative magnitude was in
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the period immediately preceding the 2008 crisis. Meanwhile, AI valuations have “blown past

historical benchmarks” across multiple metrics, repeating the pattern of late-cycle technology

valuation expansion that preceded both the 2000–2001 and 2007–2008 corrections. The global

macroeconomic backdrop—COVID-era money printing, persistent deficit spending, geopoliti-

cal fragmentation, and the onset of AI-driven labor market disruption—has destabilized the

return distribution assumptions underlying every major asset class simultaneously. This is

not a benign environment for $2.1 trillion in opaque, illiquid, software-heavy private credit

exposure.

7. Solution Architecture: From Recognition to Resolution

The solutions we propose operate at four levels: regulatory architecture, institutional practice,

technological infrastructure, and legislative framework. We recognize that implementation

requires political will that is never guaranteed—but we present these as the minimum adequate

response to the risk profile documented above.

7.1. Tier 1: Regulatory Architecture Solutions

7.1.1. Mandatory Fair Value Reporting for Private Credit

The SEC and FSOC should jointly mandate that private credit funds above $1 billion AUM

adopt quarterly mark-to-fair-value reporting using independent third-party valuation agents,

with methodologies published and standardized. The current regime permits a degree of

mark-to-model discretion that would not be tolerated in any publicly-registered fund.

✓ Proposed Solution

Implementation: SEC Rulemaking under Investment Company Act Section 2(a)(41),

extended to private fund advisers under Investment Advisers Act Section 204. Timeline:

18–24 months. Cost: Moderate (adds $50–200K per fund per year in third-party fees).

Benefit: Dramatically reduces opacity, enables early loss recognition, and prevents
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NAV smoothing that masks deteriorating collateral.

7.1.2. Technology Sector Concentration Limits

FSOC should promulgate guidance limiting technology sector concentration in CLO pools to

20% by collateral value, with a further 10% sub-limit on pure-play SaaS companies. These

limits are analogous to the geographic concentration limits that should have been applied to

residential MBS pools in 2005–2007.

7.1.3. Evergreen Fund Liquidity Requirements

Interval funds and evergreen vehicles marketed to retail investors should be required to

maintain a minimum liquidity ratio of 20% of NAV in assets realizable within 30 days, and

35% within 90 days. This mirrors the liquidity coverage ratio framework applied to banks

under Basel III. Furthermore, quarterly redemption caps should be explicitly disclosed and

stress-tested under adverse scenarios.
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Figure 2: The Risk Waterfall. Sophisticated financial actors assemble private credit products
at the top tier; rating agencies certify them AAA and release the flow; the torrent descends—
scattering banknotes, bundled debt, and stamped documents—onto suburban mailboxes
marked 401K, PENSION FUND, and RETIREMENT SAVINGS. The chain of cause and effect runs
from the glass towers to the kitchen table.

7.1.4. Halt the Retail Exposure Expansion: The 401(k) Problem

In August 2025, an Executive Order directed federal regulators to explore pathways allowing

401(k) plans to invest in private markets, including private credit. This proposal, framed as

democratizing access to “institutional-quality” returns, represents the final extension of the

risk waterfall—the process by which sophisticated financial actors create risky assets, package

them into rated instruments, and distribute them downstream to those least equipped to

absorb the losses.

The risk waterfall in private credit follows a precise chain: hedge funds and private

equity sponsors create leveraged loans; direct lenders extend credit and package into CLOs;

rating agencies certify tranches as investment grade; those tranches are sold to pension

funds, insurance companies, and endowments; and now, through 401(k) access, to retail
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investors with the least information and the fewest legal protections. Extending this chain one

further step, into the retirement savings of working Americans who cannot read CLO offering

memoranda and have no ability to demand information about underlying collateral quality,

would replicate in corporate credit precisely the mechanism by which subprime mortgage

risk was distributed to the holders of money market funds in 2007–2008. The rule should be

reversed before it takes effect.

7.1.5. Reinstatement of Originator Skin-in-the-Game

The 5% risk retention requirement under Dodd-Frank Section 941 should be strengthened

to 10% for private credit CLOs, and the “qualified residential mortgage” exemptions that

permitted skin-in-the-game arbitrage in the pre-2022 period should be tightened. Retention

must be in first-loss position, not in senior tranches.

7.2. Tier 2: Institutional Practice Reforms

7.2.1. AI Disruption Stress Testing

All private credit managers with technology sector exposure above 15% of portfolio should

be required—by their LPAs and, prospectively, by regulatory guidance—to conduct annual

“AI displacement scenarios” modeled on the Federal Reserve’s DFAST framework. These

scenarios should model:

1. Revenue impact of 30–50% AI-driven NRR deterioration in portfolio companies

2. Collateral value compression under revised ARR multiples

3. Covenant compliance under stressed EBITDA assumptions

4. Redemption waterfall analysis under secondary market stress

7.2.2. Real-Time Borrower Monitoring with AI Tools

Paradoxically, AI is also the solution to AI-driven credit deterioration. Private credit managers

should deploy AI-powered monitoring systems that track in real-time:
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• App store reviews, employee review platforms, and job posting trends as leading

indicators of borrower revenue trajectory

• Competitor AI product releases that may accelerate displacement

• Contract data room signals for customer concentration and renewal risk

• Web traffic and API call data for usage-based revenue forecasting

✓ Proposed Solution

Investment in AI-powered portfolio monitoring can reduce the lag between deteriorating

fundamentals and lender awareness from 6–12 months (under current quarterly report-

ing) to 30–60 days— substantially increasing the window for proactive intervention

before technical default.

7.2.3. Portfolio Diversification Standards

Major private credit platforms should voluntarily—and regulators should mandatorily require—

that direct lending portfolios achieve minimum diversification across:

• No more than 30% in a single technology sub-sector

• No more than 5% in any single borrower

• No more than 40% in “AI-vulnerable” categories (per a standardized FSOC taxonomy)

7.3. Tier 3: Legislative Framework

7.3.1. Private Credit Systemic Designation Criteria

The FSOC should update its non-bank systemically important financial institution (NBSIFI)

designation criteria to explicitly address private credit complexes. The current threshold of $50

billion in consolidated assets for NBSIFI designation was designed for insurance companies

and bank holding companies. A private credit complex managing $100 billion in AUM

through multiple funds and separately managed accounts may be below this threshold when

analyzed entity-by-entity but represents a systemically important exposure when analyzed as
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a consolidated complex.

7.3.2. Transparency and Reporting Requirements

Congress should enact legislation requiring:

1. Quarterly Form PF disclosures from all private credit managers above $500 million

AUM, with enhanced data fields for sector concentration, leverage metrics, and covenant

compliance statistics

2. Annual systemic risk assessment for private credit markets by the Office of Financial

Research, with specific attention to technology sector collateral

3. Mandatory CLO disclosure of technology sector concentration in monthly trustee

reports, accessible to beneficial holders including retail pension fund investors

7.3.3. The GENIUS Act Connection: Stablecoin Regulation as a Model

Interestingly, the GENIUS Act of 2025—the framework for payment stablecoin regulation—

provides a conceptual template for private credit regulation. The Act’s requirement for 1:1

backing of stablecoins by liquid assets, monthly public disclosure of reserve composition, and

monthly audited attestation addresses precisely the information asymmetry and liquidity

mismatch problems that afflict private credit. Congress should consider whether analogous

requirements— regular, transparent, audited disclosure of private credit fund holdings—would

serve similar systemic stability functions.

Dinner Table Discussion

The GENIUS Act at the dinner table: The stablecoin law says: if you issue a

digital dollar, you have to keep a real dollar in reserve, and prove it every month. Why

don’t we apply the same logic to private credit funds that retail investors are putting

their retirement savings into? “We promise your money is backed by solid loans” is not

an audited monthly disclosure. It should be.
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7.4. Tier 4: Market Structure Innovation

7.4.1. Development of Standardized Private Credit Indices

The absence of standardized, publicly-observable private credit indices prevents both price

discovery and hedging. ISDA and LSTA should collaborate to develop standardized reference

rates for private credit default rates by sector, leverage band, and vintage—analogous to

the ABX indices created for subprime MBS. Counterintuitively, having a publicly observable

index that could decline when private credit deteriorates would create hedging markets that

absorb stress, rather than forcing it to manifest suddenly in NAV write-downs.

7.4.2. AI Collateral Haircut Framework

Rating agencies should develop and publish a standardized AI Disruption Risk Score (ADRS)

for software company collateral, incorporating:

• Percentage of revenue attributable to functions AI can plausibly automate within 24

months

• Customer contract concentration and renewal timeline

• Competitive moat assessment relative to AI-native entrants

• Switching cost durability under AI cost reduction scenarios

This score should feed directly into collateral haircuts applied by private credit lenders

and CLO managers—creating a market mechanism that reprices AI-vulnerable collateral

before default events.

8. Implications for Government and National Security

8.1. Federal Government Software Dependency Risk

The U.S. federal government’s exposure to this dynamic is direct and under-appreciated.

Federal agencies hold billions in long-term software contracts with precisely the vendors
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most at risk from AI displacement. The Department of Defense, intelligence community, and

financial regulators (OCC, FDIC, Federal Reserve) collectively spend an estimated $12–18

billion annually on analytics and enterprise software from legacy vendors whose competitive

position is eroding in real time.

The risk here is not merely financial—it is operational and national security-relevant.

If critical analytics infrastructure (fraud detection, credit surveillance, risk modeling) is

procured from vendors whose financial viability and product development capacity are being

undermined, the government faces the prospect of mid-contract vendor failure with no

adequate substitute in place.

8.2. Strategic Recommendation for Government

The Administration should direct OMB to conduct an immediate inventory of federal software

contracts with AI-disruption-vulnerable vendors, with particular attention to contracts

exceeding $100 million and covering analytical functions. This inventory should assess:

1. Operational continuity risk in the event of vendor financial distress

2. Cost optimization opportunity from AI-native alternatives

3. National security risk from single-vendor dependency

4. Contractual provisions for transition assistance and data portability

The Defense Production Act (DPA) Title III authority—which this author has advised

upon—could be invoked to accelerate domestic AI-native analytics capability development

for national security applications where vendor dependency risk is highest.

9. Conclusion: Before the Tide Goes Out

Warren Buffett’s observation that “you only find out who is swimming naked when the tide goes

out” has never been more apposite. The private credit markets of 2026 present a configuration

of structural vulnerabilities that individually would be concerning and collectively are alarming:
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$2.1 trillion in assets under management, concentrated in technology sector credits, valued

by quarterly mark-to-model processes with limited transparency, backed by collateral whose

economic foundations are being disrupted by artificial intelligence at a velocity that exceeds

the cadence of credit surveillance and covenant enforcement.

The 2008 crisis was, at its core, a crisis of information asymmetry and misaligned incentives

operating through a complex structured finance architecture that few understood and fewer

could unwind. We have rebuilt a structurally homologous system in the decade since—different

actors, different instruments, different collateral—but with the same essential pathology:

opaque leverage on correlated collateral, with insufficient early warning mechanisms and

misaligned incentives at every layer.

The good news is that we are not in 2007. We have not yet experienced the triggering

shock. The regulatory and institutional apparatus to address this risk exists, if the political

will to deploy it can be found. The solutions outlined in Section 7 are not technically

novel—they apply established principles from banking regulation, structured finance reform,

and market microstructure to a new configuration of risk. They require coordination, political

will, and the uncomfortable acknowledgment that a $2.1 trillion market has been allowed to

grow in the shadows.

The history of financial crises suggests that the actors who will resist these reforms most

strenuously are those with the most to lose from transparency—which is itself a diagnostic

signal about where the risk is concentrated. The purpose of this paper is to ensure that when

the tide does go out, the nakedness will not be a surprise.

Dinner Table Discussion

The final dinner table point: Your pension fund, your endowment, your insurance

company—they have all been reaching for yield in private credit because public bond

yields were low. They were promised 12–16% returns with bond-like safety. “Private

credit” sounds boring and safe. But inside those portfolios are loans to software
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companies whose core product is being replaced by AI in real time. The question is

not whether some of those loans will default. The question is how many, how fast,

and whether the system can absorb it without your retirement account being the circuit

breaker. This paper is the argument for ensuring we find out the answer before—not

after— the crisis is upon us.

A Final Note on Urgency: The average private credit fund vintage of 2021–2023—when

technology sector lending was at its peak— will face its first meaningful covenant testing and

refinancing cycle in 2026–2027. This is not a distant theoretical risk. The clock is running.
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