i quantiphi

Solving What Matters

Lending
at the Speed
of Intelligence

The Modernization Imperative for
U.S. Financial Institutions

Author
Shweta Patel

Co-Author
Gopalakrishnan Saisubramaniam

wust 2026

nnmunili(ﬂ

—



CONTENTS

01

02

03

04

05

06

07

Executive Summary
The U.S. Lending Landscape

Understanding the Lending Lifecycle

211 Retail (Consumer) Lending Lifecycle

2.2 Commercial Lending Lifecycle

The Burning Platform: Why the Status Quo Is Failing

3.1 The Legacy Technology Burden
3.2 The Fintech Competitive Threat

3.3 The Borrower Expectation Gap

The Trade-off Moment: Modernize or Be Left Behind

Key Modernization Trends Reshaping U.S. Lending

5.1 Artificial Intelligence and Automated Decisioning
5.2 Cloud-Native Architecture and Core Modernization
5.3 Embedded Finance and Point-of-Need Lending

5.4 Real-Time Data and Alternative Credit Scoring

5.5 RegTech and Compliance Automation

5.6 Agentic Al and Future of Lending Automation

Client Case Studies

The Road Ahead: A Modernization Roadmap

Conclusion

References and Data Sources



£ quantiphi o1

Solving What Matters

Executive Summary

Lending in the United States has not moved this fast since credit scoring arrived in the 1950s. Artificial
Intelligence, cloud-native platforms, embedded finance, and real-time payment rails have hit the industry
simultaneously, and the gap between lenders who have acted and those still running on 1980s systems is now
visible in market share data.

US. digital lending reached ~$304 billion in 2025 and is on track for $593 billion by 2031, ~12% CAGR. By 2026,

the Al led lending segment alone stands at $128 billion and is projected to reach ~$1.2 trillion by 2035 at ~25%
CAGR, with North America capturing 32% of global revenue.

$128B 35% vs 12% >50%

Al-led lending segment in Return on Equity advantage: Productivity gains in retail
2026, projected $116T by 2035 digital-native banks vs. lending from agentic Al
(Research Nester) traditional banks (McKinsey, deployment (BCG)

2026)

52% vs 12% 80% 20% faster

Institutions calling Al a priority Of federal IT spending goes Fintech processing speed
vs. those with any Alin toward operating and advantage over traditional
production (McKinsey) maintaining existing systems, lenders (Fed. Reserve NY)

highlighting the broader
challenge of legacy technology
dependence

Yet a sharper question sits beneath the investment activity: are institutions genuinely transforming, or
redistributing cost from one part of the organization to another?

52% of U.S. lending institutions have positioned Al as a strategic priority, but only 12% have deployed any Al use
case in production. Pilot programmes and Strategic investments that never reach production do not reduce
costs. They shift it. The institutions generating real returns, with more than 50% productivity gains in retail
lending, share one characteristic: they moved from intent to execution. The difference between
transformation and cost shuffling is not technology. It is sequencing and follow-through.

The pages ahead examine that distinction across retail and commercial lending. It traces the forces making
legacy models unsustainable, identifies the modernization dimensions generating measurable returns, and
provides a sequenced roadmap for institutions at any stage of the journey.
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1. The U.S.Lending Landscape

Household debt in the US. crossed $18.4 trillion in Q2 2025, touching every corner of economic life: home
purchases, small business expansion, everyday cash management. In 2025, 4,782 financial institutions filed
mortgage lending data with federal regulators under HMDA (Home Mortgage Disclosure Act), a number that
begins to suggest just how vast and varied the country's credit ecosystem actually is.

Consumer lending still owns the volume, representing ~78% of digital originations. Business lending is
outrunning it on growth, with a ~13% projected CAGR through 203], driven by small and mid-size companies
that need capital decisions in days rather than weeks. Embedded finance, credit built directly into commerce
platforms and software, is moving at a ~13% CAGR and quietly restructuring where and how credit originates.

Commercial and industrial loans outstanding at U.S. commercial banks stood at ~$2.95 trillion, while consumer
loans stood at ~$1.92 trillion, of which credit card balances accounted for ~$1.09 trillion and automobile loans
for ~$525 billion. Commercial lending carries the larger outstanding balance, but consumer credit touches a
far greater number of individual borrowers and drives the digital experience expectations that now shape
both segments.

FedNow, the Federal Reserve's real-time payment rail, processed approximately 1.5 million transactions in its
first full year of operation (2024), with volume accelerating rapidly through 2025. That milestone matters for
lending because it shifts instant disbursement from a competitive feature to a baseline expectation. A
borrower who is funded same-day with one lender will not wait five days for the next.

Market Size (USD Billion)

U.S. Digital Lending Market: Size and Growth Projection (2025 to 2031)
$700B
$593B
$600B
$500B
$4008B
$300B
$200B
CAGR ~12%
$100B
$0B
2025 2026 2027 2028 2029 2030 2031
Year

Source: Mordor Intelligence, US. Digital Lending Market Report



£ quantiphi 03

Solving What Matters

$304B 78% 13%

Digital lending market size Share from CAGR for
(2025-26) consumer lending business lending

$18.4T 4,782 46.3%

U.S. household debt, Q2 2025 HMDA reporting Traditional bank share of
(Fed Reserve) institutions (2025) digital originations

2. Understanding the Lending Lifecycle

From the outside, a loan looks simple: someone needs money, a lender provides it. Inside a financial institution,
that transaction moves through eight or nine distinct operational stages, each carrying its own risk controls,
compliance requirements, documentation obligations, and cost drivers. Understanding these stages is the
starting point for understanding where modernization pays off and where legacy friction does the most
damage.

Two major variants define U.S. lending: retail, which serves individual borrowers, and commercial, which serves
businesses. They follow a recognizable sequence, but the complexity, decision criteria, and acceptable
timelines diverge sharply once you move past the initial application.

Retail (Consumer) Lending Lifecycle

Retail lending spans home mortgages, auto loans, personal loans, student debt, and consumer credit cards.
A borrower's path from first inquiry to final repayment runs through eight stages. The diagram below maps
the full sequence.

01 08
Inquiry &
Application

Collections
@ (If Needed)

02 07
Document Loan
Collection

Servicing

03
— 06
Credit —
Evaluation CD)_Ioglng &
isbursement
04 = > 05

Automated Decision &
Underwriting Offer

Retail (Consumer) Lending Lifecycle, 8 Stages
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Stage-by-Stage Overview

Stage 01: Inquiry and Application: A borrower identifies a need and applies, via a branch, a mobile app, or a
web portal. Basic personal and financial information gets collected here. This is where digital experience
quality first shows up in the numbers: a clunky application loses borrowers before the lender ever sees the file.

Stage 02: Document Collection: The lender requests pay stubs, tax returns, bank statements, and identity
documents. Historically, this stage stretched applications by days or weeks, and borrowers abandoned at the
highest rates here. Al document ingestion has brought that window down to minutes at modernized
institutions.

Stage 03: Credit Evaluation: The lender reviews the borrower's credit history, FICO score, and debt-to-income
ratio. This determines initial eligibility and slots the borrower into a risk tier that drives pricing and approval
conditions downstream.

Stage 04: Automated Underwriting: Al models assess the full borrower profile against lending criteria. For
mortgages, this includes property appraisal and title checks. Alternative data such as rent history and utility
payments may supplement traditional bureau scoring where the file is thin.

Stage 05: Decision and Offer: The lender issues an approval, conditional approval, or denial. Approved
borrowers receive an offer with the rate, loan amount, fees, and repayment schedule. At modernized lenders,
this step completes in minutes rather than business days.

Stage 06: Closing and Disbursement: Loan agreements are signed now routinely via e-signature, and funds
are released to the borrower or directed to their intended use. FedNow enables same-day disbursement for
qualifying transactions.

Stage 07: Loan Servicing: Ongoing loan management: payment collection, escrow administration, customer
support, statement generation, and year-end tax documents. For traditional lenders, this stage is a large and
persistent operational cost center.

Stage 08: Collections: When borrowers fall behind, collections teams engage through outreach, payment
plans, and recovery proceedings as needed. Modernized lenders use predictive models to flag at-risk
accounts before they reach delinquency rather than reacting after the fact.

Commercial Lending Lifecycle

Commercial lending serves businesses at every scale, from a local restaurant seeking a credit line to a
regional manufacturer financing new equipment. Compared to retail, it is slower, more relationship-driven,
and far more documentation-heavy. Traditional approval cycles run weeks to months, which is exactly why
modernized lenders are pulling clients away from incumbents on timeline alone.
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Commercial Lending Lifecycle, 9 Stages

= @\

Relationship Needs Financial Credit Underwriting &
Initiation Assessment Submission Analysis Structuring

=

Avay

Credit Legal Funding Portfolio
Committee Documentation Monitoring
06 07 08 09

Stage O1: Relationship Initiation: A relationship manager identifies a business opportunity through an
existing client, a referral, or a prospect. Commercial credit is relationship-led from the start, and the RM's
judgment about the borrower often shapes how aggressively the bank pursues the deal.

Stage 02: Needs Assessment: The bank and business work out loan purpose, preferred structure (term loan
or revolving facility), collateral availability, and approximate facility size. These early conversations set the
frame for the entire credit process and can surface deal-breakers before significant analysis begins.

Stage 03: Financial Submission: The business submits income statements, balance sheets, tax returns,
accounts receivable aging schedules, and business plans. For larger credits, this package runs to hundreds of
pages and is the primary bottleneck in traditional processing models.

Stage 04: Credit Analysis: A credit analyst works through the business's financial health: cash flow coverage
ratios, leverage, industry risk, management track record, and repayment capacity. This stage is
labor-intensive and analytically demanding, making it a prime target for Al-assisted financial spreading and
benchmarking.

Stage 05: Underwriting and Structuring: The credit team formalizes the loan structure: interest rate,
covenant package, collateral requirements, and repayment schedule. The underwriting memo documents
the full analysis and recommendation for committee review.

Stage 06: Credit Committee Approval: A credit committee reviews the memo and votes on approval. Larger
facilities involve multiple approval tiers, each adding cycle time. This governance layer is one of the hardest
points to compress without changing the underlying decision architecture.

Stage 07: Legal Documentation: Attorneys negotiate loan agreements, security documents, UCC filings, and
required third-party consents. Documentation alone can take weeks and represents one of the largest
per-deal cost drivers in commercial lending.

Stage 08: Funding and Disbursement: The credit line opens or the term loan funds, and proceeds transfer to
the business account. Modernized lenders with API-connected treasury systems can execute this in hours;
legacy systems typically require multiple business days.

Stage 09: Portfolio Monitoring: The bank tracks the business through quarterly financial reporting, covenant
compliance reviews, and RM check-ins. Real-time data feeds are beginning to replace the periodic manual
review cycle at modernized institutions.
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3. The Burning Platform: Why the Status Quo Is Failing

U.S. lenders are not managing a gradual technology drift. The forces reshaping credit markets converged at
roughly the same time and have been compounding ever since. What looked like a manageable competitive
gap five years ago has hardened into a structural constraint on growth.

The operational drag of aging core systems, the market share gains of fintech challengers built without
legacy debt, and borrowers whose expectations were shaped by Amazon and Apple Pay rather than by a
branch visit: these pressures arrived together and have been compounding. Left unaddressed, they represent
a structural ceiling on growth rather than a cyclical headwind.

The dynamic is equally pronounced in commercial lending. 82% of small businesses rely heavily on digital
channels for account management, yet only one in three feels their bank's digital offerings meet their
expectations. BCG benchmarking puts the digital client experience for small businesses approximately five
years behind where retail banking already stands, a gap that fintech lenders and embedded finance
platforms are actively filling.

The Legacy Technology Burden

Federal agencies typically direct roughly 80% of their IT budgets toward maintaining existing systems.
Private-sector banks exhibit the same pattern, with legacy maintenance routinely consuming investment
that would otherwise fund modernization. That leaves 20% for anything forward-looking.

For lending teams, these numbers translate directly into product timelines. When a new loan product requires
months of core system configuration rather than days of API deployment, first-mover advantage goes to
someone else. The same constraint applies to credit decisioning: systems designed for batch processing
cannot evaluate a loan application against real-time cash flow data. Speed, accuracy, and cost per loan are
all downstream of the architecture.

The Fintech Competitive Threat

Banks held 60% of U.S. mortgage originations in 2008 and 35% by 2023, a 25-percentage-point contraction that
the Federal Reserve Board has described as extraordinary, with their servicing share collapsing even further
from 95% to 45% over the same period. The institutions absorbing that share are not slowing down: fintech
companies now generate $650 billion in annual revenue, growing at 23% per year against 6% for traditional
financial services, and in 2025 alone, 21 fintech firms applied for US. banking charters, more than in the
previous four years combined. What the foundational research established, and what remains the critical
point for incumbents, is that this market shift was not built on weaker underwriting.

Fintech lenders gained market share by processing applications roughly 20% faster on comparable loan
profiles without compromising credit quality, proving that speed and discipline are not a trade-off. Institutions
that continue to treat this as a temporary disruption are misreading a structural realignment that three
separate bodies of the Federal Reserve and independent research now confirm.
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U.S. Mortgage Origination Market Share Annual Revenue Growth Rate: Loan Processing Speed:
Bank vs. Non-Bank (2008 vs. 2023) Fintech vs. Traditional Financial Services Fintech vs. Traditional Lenders

23%

100
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25 20% Faster
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z

Bank Non-Bank Bank Non-Bank Traditional Fintech
2008 2023 Financial Services Sector
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Origination Share

Relative Processing Time (Index)

Traditional Fintech
Lenders Lenders

B Bank (origination share) B non-Bank share

Figure 5: Non-Bank Market Share Shift, Fintech Revenue Growth, and Processing Speed Advantage vs. Traditional Lenders

serve Board, Vice Chair Bowman Speech “Revitalizing Bank Mortgage Lending," February 2026 | McKinsey and Company, “The Next Age of Fintech," April 2026 | Federal Reserve Bank of New York, Staff Report SR836

“Technological innovation has improved the efficiency of financial intermediation
in the U.S. mortgage market.”

FEDERAL RESERVE BANK OF NEW YORK, STAFF REPORT SR836

The Borrower Expectation Gap

The expectation gap between what borrowers demand and what most institutions deliver has become a
measurable competitive liability. A 2024 survey across seven markets found that quality of digital banking is
now the primary reason small businesses select a primary banking partner, ranking above pricing and
relationship history. Yet most banks globally offer fewer than half of the digital capabilities borrowers consider
standard, while leading institutions deliver approximately 85% of those same capabilities. The performance
differential is not marginal. Top-performing banks generate 75% of small-business product sales through
digital channels, nearly double the rate achieved by average institutions, and their digitally active clients
maintain higher balances, transact more frequently, and leave at substantially lower rates. Leading banks
produce twice the revenue per active customer and nearly four times the revenue per risk-weighted asset
compared to the weakest performers in the same markets. The gap is not a technology problem in isolation;
it is a consequence of deferring the process and architecture changes that modern borrower expectations
now demand.

4. The Trade-off Moment: Modernize or Be Left Behind

When Rocket Mortgage launched its "Push Button, Get Mortgage” campaign in 2016, most established lenders
read it as a niche play for tech-comfortable borrowers. Four years later, Rocket was the largest U.S. mortgage
lender by origination volume, ahead of institutions with decades of market presence and significantly deeper
branch footprints.

What Rocket built was not a faster version of the existing mortgage process. It was a different experience
entirely: a guided ten-minute digital application, algorithmic decisioning visible to the borrower in real time,
and full accessibility from a smartphone without requiring a branch visit. Lenders that continued optimizing
their existing workflows found they were improving a process borrowers were already walking away from.

The table below shows the structural differences between a traditional lending model and a modernized one.
These are not gaps that process improvement closes. They reflect fundamentally different architectures and
operating assumptions.
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08

Legacy Architecture
Traditional Lending Model

+  Optimizing branch networks and
Relationship Manager models

+ Paper-intensive application and document
collection

+  Manual, judgment-based credit decisioning
«  Complex, multi-stage manual underwriting

« Loan approval cycles measured in days to
weeks

. Credit scoring limited to bureau data (FICO)
« High per-loan operational cost

+ Siloed product lines with no cross-platform
data sharing

« Core systems built in the 1970s and 1980s,
patched continuously

« IT budget dominated by legacy
maintenance, not innovation

Modern Architecture
Modernized Lending Model

Digital-first, mobile-first origination with
instant capture

Al-powered document processing verified in
minutes

Algorithm-driven decisioning using
real-time and alternative data

Application-to-funding completed in under
24 hours

Alternative credit scoring using rent, utilities,
and cash flow

Unified data platform enabling personalised
cross-product decisioning

Cloud-native core with modular APIs for
rapid product iteration and scale

IT investment directed toward competitive
capability, not upkeep
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Institutions that view modernization as a static product launch rather than a platform shift often find
themselves paying for new, innovative tools while simultaneously maintaining their legacy systems.
This dual-run scenario creates a ‘cost shuffling” trap, where investment capital is effectively
reallocated rather than optimized, preventing the institution from realizing genuine operational
efficiencies.

The Real Question: Transformation or Cost Shuffling?

The gap between announced Al strategy and deployed Al capability is where most modernization
programmes stall. Industry research consistently shows that a majority of lending institutions have
positioned Generative Al as a strategic priority, yet a small fraction has a single use case running in
production. Every dollar invested in strategy sessions, vendor evaluations and pilot programmes that
stall before reaching production capital that is not generating a return. That gap between
announcement and execution is precisely where cost-shuffling lives.

The institutions generating real returns tell a different story. BCG's Future of Finance 2026 documents
more than 50% productivity gains in retail lending among institutions that moved Agentic Al from pilot
into production. The difference between these outcomes and a portfolio of stalled pilots is not
technology. It is execution discipline and sequencing.

The sections that follow examine what that execution looks like in practice.

The Disruption Timeline

09

2010

Fintech lenders hold
2% of the U.S.
mortgage market.

2016

Fintech share
reaches 8%. Rocket
Mortgage launches

its digital-first

campaign.

2020

Rocket Mortgage
becomes the largest
US. lender by
origination volume.

2026

Application-to-
funding cycle
compressed to under
24 hours. The gap is
now structural.

“Lenders who optimize existing processes while competitors reimagine the lending experience are
not competing on the same terms. The gap is structural, and it widens with every product cycle.”
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5. Key Modernization Trends Reshaping U.S. Lending

Lending modernization spans seven interconnected areas of change. Each dimension accelerates the others:
a strong data foundation makes Al decisioning more reliable; API-first architecture makes embedded finance
deployable; compliance automation frees capacity for product investment. Institutions that treat these as
seven parallel tracks typically outperform those that sequence them in strict isolation, because the
compounding returns accumulate faster than any single track can deliver on its own.

Artificial Intelligence and Automated Decisioning

Traditional credit scoring evaluates a narrow set of credit-history variables: payment record, utilization ratio,
length of credit history, credit mix, and new inquiries. Modern Al-powered models draw on fundamentally
different inputs, including rent payment history, utility bills, banking transaction patterns, employment tenure,
and income deposit regularity. Traditional credit data alone fails to score between 20 and 49% of applicants.
Peer-reviewed research published in MIS Quarterly (2024), drawing on a dataset of over one million
underserved borrowers, confirms that Al-enabled credit scoring materially improves access and reduces
default rates for populations that FICO-based models cannot reliably evaluate.

52% of lending institutions have made Generative Al a stated strategic priority, with another 39% describing
strong interest. The deployment numbers tell a different story. Only 12% have a single Al use case running in
production, and none have reached full deployment for Al-driven credit decisioning. The intent-to-production
gap is wide, and that gap is where early movers establish durable advantages.

Where deployment has happened, the results are quantifiable. Al-enabled credit processes have delivered
30% improvements in credit turnaround time and productivity gains of 20 to 60% for credit analysts, with
per-loan origination cost reductions of 30 to 40% at institutions operating at scale. In lending, current
applications include automated document processing, alternative credit scoring that weighs rent and utility
payment history alongside FICO, real-time fraud detection during origination, and predictive collections that
surface risk before a borrower misses a payment.

Beyond Pattern Matching: The Next Generation of Al-Assisted Underwriting

While initial Al deployments have focused on document processing and workflow automation, the next
frontier is ‘causally grounded underwriting’. Rather than relying on Al to generate scenarios on its own, this
approach uses causal inference to ground risk assessments in empirical evidence. By identifying
borrower-specific risk factors and integrating market conditions, the system constructs a stable set of
dependencies from which to build scenarios. Intelligent tree-search processes then explore high-risk paths
and combination risks that traditional stress tests often miss.

These scenarios feed a probabilistic simulation layer to estimate risk measures. Because extreme losses are
rare, traditional Monte Carlo methods require extensive simulation paths. New solutions, such as QCredit
Intelligence, leverage quantum and quantum-inspired techniques to improve convergence and efficiency,
offering more robust risk analysis. This iterative process allows credit officers to move beyond correlational
prediction into a continuous loop of causal discovery and refinement, resulting in credit memoranda that are
traceable and focused on Al-assisted reasoning rather than just automation.
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Application intake ~ Causal identification —  Scenario generation — ( MCTS worst-case search )| ~ Credit memo verdict —  Credit officer decision

Two layers of exploration happen before a verdict is drafted: Scenario generation explores several candidate stress scenarios each round (the one below is one of
them); MCTS then explores every bank/borrower action sequence — DRAW / RESTRICT / WAIVER / LIQUIDATE — within that one scenario, quantifying how bad it
can get and how likely. Neither step approves or declines the loan. The expected-loss and CVaR figures the tree produces feed the downstream credit memo, where
an APPROVE / APPROVE_WITH_CONDITIONS / REFER / DECLINE recommendation is drafted — a credit officer still signs off.

SEARCH OUTCOME

SCENARIO Rate Hike + Revenue Compression — 80Q horizon U Replay search
Expected loss CVaR 95% (1-in-20)
4 EXPLORED BELOW: EVERY BANK/BORROWER ACTION SEQUENCE WITHIN THAT SCENARIO — 1,360 ITERATIONS, UCB1 (C
1.3 $196,256 $635,646
Worst-path P(default) Breach — Default
30% 02 -+ 03
Q1 node
o0 ® L]
Quarter (1 W ) , .
) ton NORE @ AMBER zone — CVaR95 is 6,055 bps of EAD (bank's own thresholds
® ® 8 oscr 1.524x ® 60 © o green <2,000 bps - red 28,000 bps)
9 0 o L0 APPROVE_WITH_CONDITIONS
Drawn 58% of limit
00 © © @6 Visits (UCB1) 653 ® YY) )
Modeled loss $171,990 WORST PATH FOUND
x on worst-case path = -
eoeo eo0 °
RL RL w LQ oR The borrower draws the revolver to 100% of its $1,800,000
commitment by Q2 — pushing drawn balance above the
R.L 9 ,,'L 2 AL L : - ,;, R $1,473,000 borrowing base, an overadvance under the facility's
borrowing-base covenant. The deficiency deepens through Q3
;. *n : *en 2 o8b n.n * as collateral backing the base erodes, and the facility defaults,
crystallizing a $635,646 CVaR95 loss on the fully-drawn
:L L’q LLJ oo l; L $1,800,000 exposure (35% realized LGD).

@ Worst-case path (top-1) @ Top-5 worst paths @ Orange — green = safer @ Default triggered
NONE — no action DR — draw revolver RL - restrict line W — waiver LQ - liquidate

Search complete — 81 of 81 explored nodes shown, worst path in amber.

Empowering underwriters through causally grounded MCTS:
Automated exploration of complex risk scenarios for smarter decision support

Generative Al in U.S. Lending: Strategic Priority vs. Deployment Reality

Gen Al Positioned as "
Strategic Priority 52%

Interested — Not 0,
Yet a Priority 39%

Deployed Any o,
Al Use Case 12%

Fully Deployed . o
Al Credit Decisioning 0%

L} L} L} L} L] 1 L}
0% 10% 20% 30% 40% 50% 60% 70%
Percentage of Institutions (%)

Source: McKinsey & Company, Banking on Gen Al in the Credit Business

Generative Al in U.S. Banking: Strategic Priority vs. Deployment Reality
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Cloud-Native Architecture and Core Modernization

Moving from mainframe-based cores to cloud-native lending platforms generates returns that accumulate
across the business. Recent analysis of cloud-native banking transformations finds that core modernization
reduced time-to-market for new product features by up to 50%, meaning launches that previously required
quarters were delivered in weeks.

Modular, API-first architecture is the defining characteristic of competitive lending platforms through 2026.
Analysis of next-generation core banking platforms finds that fintech institutions built on them operate at
approximately 10% of the cost structure of traditional banks, a structural gap that widens as legacy
maintenance continues to crowd out modernization investment. That differential is not a technology
outcome; it is a compounding cost structure advantage that grows with each year of delayed action.

Lending Modernization Benefits Return on Equity:
for Financial Institutions Digital-Native vs. Traditional Banks

60° ~35%
50%+

(McKinsey, 2026)

~3x
ROE Gap
(McKinsey,
2026)

Value / ROI (%)

25-30%

Return on Equity (%)

30% - (Everest Group, 2025)

10-25%

12%

(McKinsey, 2026)

Infrastructure Cost Faster Product Customer Value Uplift Traditional Digital-Native
Reduction via Cloud Time-to-Market (Al-Adopting Banks) Bank ROE Bank ROE

Source: Everest Group: Funding Modernization Through Growth Acceleration (2025) |
McKinsey: Global Banking Annual Review 2026

The Business Case: Measured Returns from Lending Modernization

Embedded Finance and Point-of-Need Lending

Embedded finance, which integrates lending directly into commerce platforms, software tools, and
marketplace experiences, is growing at a ~13% CAGR in the U.S. market. Shopify Capital consistently achieves
merchant offer acceptance rates above 40%, in part because the financing option appears inside the
workflow where a merchant is already making business decisions, not on a bank website they would need to
navigate separately.

For traditional lenders, embedded finance opens two distinct paths. The first is to compete against it by
building or acquiring customer-facing digital experiences. The second is to power it through Banking as a
Service partnerships, providing balance sheet, regulatory standing, and credit infrastructure to the platforms
already winning customer attention. Both are defensible strategies. Waiting for more clarity is not one of them.
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Real-Time Data and Alternative Credit Scoring

Alternative credit scoring draws on cash flow patterns, rent payment history, deposit account behavior, and
utility payment data to identify creditworthy borrowers that FICO-based models miss.

A recentreport finds that 32 million Americans are currently unscorable under traditional credit models, with
7 million fully credit invisible and 25 million carrying thin credit files. The behavioral and financial signal
available to lenders who can access cash flow and transaction-level deposit data is far richer than a
quarterly credit bureau snapshot. Critically, the Federal Reserve research confirms that these populations are
not synonymous with high risk. Invisible prime borrowers, a documented segment within the unscorable
population, show a low propensity to default despite low or absent credit scores, meaning the traditional
system is declining creditworthy applicants at scale. The population that falls outside traditional scoring is, in
many cases, simply underserved.

The CFPB's 2025 Fair Lending Report makes the regulatory stakes explicit. Agencies are evaluating whether
algorithmic credit models expand or restrict access for underserved populations. That makes explainability
and fairness testing non-optional for any institution deploying Al in credit decisioning. Lenders that build
governance into their models from the outset are better positioned than those retrofitting compliance after
an examination.

RegTech and Compliance Automation

U.S. financial institutions filed a record 2.6 million Suspicious Activity Reports in fiscal year 2024, a pace of
roughly 7,100 per day according to FINCEN. Compliance obligations in lending stretch across fair lending law,
the Community Reinvestment Act, BSA/AML requirements, TRID disclosure rules, and HMDA reporting.
Managing those requirements manually, as most mid-size lenders still do, is both expensive and leaves
institutions exposed to exceptions that go undetected until an examination.

Alternative data has moved from experimentation to mainstream credit practice. A 2026 LexisNexis Risk
Solutions study of 875 lending and risk professionals across 10 countries found that three-quarters of lenders
report alternative data has improved portfolio performance, including earlier risk detection, more efficient
workflows, and the identification of creditworthy consumers who would have been declined under traditional
scoring alone, while 67% report increased confidence in credit decisions supported by it. In the United States,
federal regulators have validated this direction: the Federal Reserve's October 2025 Consumer and
Community Context report documents how alternative data sources, including rent payment history, utility
records, and cash flow patterns, are being incorporated into underwriting models to extend credit access to
thin-file borrowers without compromising risk standards. For lenders deploying agentic Al, these data streams
become a continuous, real-time input rather than a static submission, enabling credit models to update
dynamically as a borrower's financial profile evolves.

RegTech platforms change that calculus. Automated compliance monitoring flags exceptions in real time,
generates audit trails without manual effort, and reports across regulatory categories from a single system.
For mid-size institutions, the payback period is typically the fastest of any modernization category:
compliance automation reduces headcount cost directly, lowers enforcement risk, and lets experienced
compliance staff focus on judgment calls rather than documentation.
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Agentic Al and the Future of Lending Automation

The emergence of agentic Al marks a fundamental shift from rule-based automation to systems capable of
reasoning across multi-step workflows, adapting to context, and executing decisions with minimal human
intervention. In lending, this transition is accelerating faster than most institutions have planned for.

Industry projections indicate that 40% of enterprise applications will integrate task-specific Al agents by the
end of 2026, up from less than 5% in 2025. In lending, agentic systems are already coordinating document
intake, condition clearing, decisioning rationale generation, and borrower communication as unified
workflows rather than discrete handoffs between teams and platforms. By 2028, estimates suggest that 15% of
day-to-day work decisions across financial services will be executed autonomously through agentic systems,
up from effectively zero in 2024.

The impact on lending operations is measurable. Al-enabled credit workflows are delivering 20 to 60%
productivity gains for credit analysts, with credit turnaround times improving by 30%. KYC and onboarding,
among the most documentation-intensive stages in lending, are seeing a 90% reduction in processing time
at institutions that have deployed agent-based verification. These are not projected outcomes; they are
documented results from institutions that have moved from pilot to production.

The strategic implications extend beyond efficiency. Agentic Al enables lenders to process more applications
without proportional headcount growth, respond to market conditions faster, and deliver a consistent
borrower experience at scale. Institutions building that capability now are establishing a compounding
advantage: agentic systems improve as they accumulate decisions, and the institutional data infrastructure
built around them becomes a defensible position that later entrants cannot replicate quickly.

Alin Post-Approval Default Prediction and Portfolio Monitoring

Credit risk does not resolve at origination. Economic conditions shift, borrower circumstances change, and
early distress signals emerge weeks or months before a first missed payment. Traditional post-approval
monitoring relied on scheduled financial reviews, lagging bureau data, and covenant checks processed on a
quarterly cycle. These tools detect problems after they have developed, limiting the window for effective
intervention. Agentic Al is reshaping that posture from periodic review to continuous, signal-driven
surveillance across every active account. Current supervisory assessments confirm that while aggregate
credit quality in the federal banking system remains satisfactory, delinquencies are rising among borrowers
with lower credit scores, private credit portfolios are showing stress indicators that may not be immediately
visible in lagging metrics, and commercial real estate concentrations in office properties carry elevated
refinancing risk as loans originated in the low-rate period mature. These dynamics create both regulatory
expectation and competitive imperative for lenders to strengthen their post-approval risk monitoring
capabilities.

Al-powered early warning systems represent the most consequential post-approval application of machine
learning in lending. Traditional approaches relied on quarterly financial submissions and trailing credit
bureau data, both of which arrived too late to enable meaningful intervention. Current portfolio conditions
make that lag increasingly costly: the industry net charge-off rate stood at 0.63%, above the pre-pandemic
average of 0.48%, with credit card and auto loan delinquency rates elevated relative to historical norms
across the banking system. Auto loan delinquencies reached the 90th percentile of their historical distribution,
and mortgage delinquencies among FHA and VA borrowers exceeded pre-pandemic levels, signaling that
stress is building in precisely the segments where early intervention has the highest impact. Next-generation
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Al monitoring systems address this gap by ingesting real-time signals across payment velocity, revolving
utilization shifts, transaction pattern changes, news feeds, court filings, and macroeconomic indicators,
surfacing distress weeks or months before a missed payment. Institutions deploying multi-agent Al for
financial risk analysis have reduced the time required for those analyses by 50%, with productivity uplifts of
40% to 80% per use case when multi-agent architectures are applied, shifting analyst capacity from data
retrieval to early intervention and resolution.

At the portfolio level, agentic Al enables lenders to move beyond static dashboards toward dynamic,
continuously updated risk scoring across every active account. A 2024 survey of credit risk executives at 24
financial institutions, including nine of the ten largest US. banks, found that nearly 60% of respondents are
actively pursuing Gen Al applications in portfolio monitoring, making it the leading area of post-approval Al
activity in the sector. A subsequent survey of 44 institutions conducted in 2025 found that 52% have positioned
gen Al adoption as a strategic priority, while only 12% of North American respondents had fully deployed any
use case, indicating that portfolio monitoring is transitioning from pilot to production across the industry.
These systems flag concentration risks, geographic stress clusters, and industry-level deterioration as
economic conditions shift, rather than waiting for a quarterly review cycle to trigger a manual assessment. In
commercial lending, covenant performance monitoring that previously required analyst time to process
financial statements is being automated through document Al that reads, extracts, and evaluates covenant
ratios the same day submissions arrive. Revised model risk management guidance issued in April 2026
establishes a principles-based oversight framework for Al-driven risk tools, including a materiality-
proportionate governance model and ongoing monitoring and outcome analysis requirements, providing
the institutional guardrails lenders need to expand Al deployment in post-approval credit risk functions
responsibly.

The post-approval transformation extends into borrower engagement when accounts show early stress
signals. Agentic Al systems identify at-risk accounts before missed payments occur, initiate personalized
outreach through the borrower's preferred channel, and present restructuring or hardship options calibrated
to the individual's financial profile. This shifts collections from a reactive workflow triggered by delinquency to
a proactive intervention model designed to prevent it. Sound credit risk management principles require
proactive identification of borrowers showing early signs of financial stress, before classification and
charge-off events are triggered. Multi-agent Al systems have demonstrated productivity uplifts of 40 to 80%
per use case in credit workflows, with documented instances of institutions reducing financial risk analysis
time by 50% through agentic deployment, freeing relationship managers to engage with distressed borrowers
earlier in the stress cycle. With auto loan delinquencies and FHA mortgage delinquencies remaining elevated
above pre-pandemic baselines, institutions deploying proactive Al-initiated engagement are positioned to
resolve at-risk accounts before they enter formal collections workflows, preserving borrower relationships
and reducing loss exposure at lower operational cost.
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6. Client Case Studies
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CASE STUDY 01 | AI-DRIVEN LENDING AUTOMATION

Al-Driven Mortgage Onboarding and Income Verification

Business problem: A large wholesale mortgage lender in the U.S. faced significant inefficiencies in
their onboarding process. Heavy reliance on manual document processing for income and asset
verification led to excessive operational costs and long turnaround times, slowing down the loan
origination cycle.

Solution: Quantiphi implemented an Al-powered document processing solution leveraging the Cloud
Vision API and cloud-native components. The system automates the ingestion, classification, and
extraction of key fields from mortgage application documents. It also integrates a
Human-in-the-Loop (HITL) interface, allowing users to efficiently review, edit, and verify extracted
data.

Outcome: The automation streamlined the underwriting workflow, achieving ~90% processing
accuracy. This significantly reduced manual intervention, accelerated income verification, and
shortened overall mortgage onboarding timelines.
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CASE STUDY 02 | LEGACY CORE MODERNIZATION

Legacy Core Modernization and Cloud-Native Lending Platform

Business problem: A major automotive financial services provider faced significant operational
friction due to an aging, high-cost legacy Teradata architecture. The existing infrastructure suffered
from data silos, performance bottlenecks, and technical debt that hindered the ability to scale and
streamline analytics.

Solution: Quantiphi served as the technical implementation and strategy partner, leading the
architecture design and defining the migration roadmap for a phased transition to a cloud-native
environment. Quantiphi modernized over 44 critical data pipelines by replacing legacy tools with a
cloud-native stack and implemented centralized governance with end-to-end data lineage and
validation frameworks to ensure consistency across approximately 4,000 tables and views.

Outcome: The modernization achieved a 65—-80% reduction in data load times and reduced critical
query runtimes from 3 hours to 5 minutes.
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CASE STUDY 03 | REGTECH AND COMPLIANCE AUTOMATION

LLM-powered Entity Extraction for FR Y-14 Credit Agreement Reporting

Business problem: A major U.S. bank faced regulatory non-compliance and reporting risks due to
inefficiencies in data extraction. Their existing document processing system was unable to adapt to
the varied structures of financial documents, leading to errors in FR Y-14 reporting and subsequent
regulatory fines.

Solution: Quantiphi deployed an LLM-based solution to automate the extraction of key entities
including maturity dates, interest rates, and committed balances from diverse financial documents.
The system standardizes entity extraction across varying formats and layouts, significantly
streamlining the FR Y-14 reporting workflow.

Outcome: The solution achieved ~90% accuracy in extracting critical values and improved
operational efficiency by accelerating credit processing times while mitigating regulatory
compliance risks.

o - - — — — — — — — — — — — — —

CASE STUDY 04 | DATA & ANALYTICS & LOAN OPERATIONS

NextGen Loan Operations and Valuation Platform

Business problem: A global institutional alternative asset management firm focused on regulatory
event-driven investing in financials and real estate faced operational friction in managing loan
activities from initial assessment through forecasting and analytics. The client sought to modernize
loan operations and leverage alternative data sources and innovative risk assessment strategies to
build comprehensive credit profiles.

Solution: Quantiphi developed a NextGen platform solution and implementation roadmap on AWS
featuring three core portals: a Data Submission portal for borrowers, a Data Redaction portal, and a
Claim Assessment & Forecasting portal. The platform incorporates disparate data ingestion,
rule-based PII/PHI masking, robust document governance, end-to-end data encryption, and reusable
settlement matrices and forecast configurations across borrowers and dockets.

Outcome: The solution reduced valuation operation time by approximately 50% and lowered the risk
of manual errors in valuations by 90%, delivering a secure, centralized platform for effective loan
management, document governance, and compliance.
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CASE STUDY 05 | CORE BANKING MODERNIZATION

Cloud-Native Core Banking Engine and Microservices Migration

Business problem: A growing financial services provider relied on a SaaS-based core banking
platform (Mambu) for customer, loan, and product management. High licensing costs, limited
customization flexibility, and third-party dependencies restricted the client's ability to adapt

workflows, support multi-currency/multi-country expansion, and deliver new features rapidly.

Solution: Quantiphi architected and deployed a custom, cloud-native core loan engine on Google
Cloud Platform (GCP) to replace Mambu. The team extracted business logic, rules, and workflows into
25+ microservices hosted on Cloud Run, Apigee, SingleStore, and Pub/Sub, while developing new Ul
modules for Customer, Loan, and Payment management within a unified customer journey
framework.

Outcome: The transformation eliminated third-party core licensing dependencies and accelerated
End-of-Day (EOD) processing to handle 100,000 loan accounts in 10 minutes. Additionally, user
onboarding time was reduced from 5 minutes to 5 seconds, successfully supporting international
expansion across multiple countries and currencies.

These case studies collectively demonstrate that modernization is not merely a technical upgrade, but a
strategic imperative that transforms operational friction into competitive advantage by enhancing speed,
accuracy, and complionce. By replacing legacy bottlenecks with intelligent, cloud-native architectures,
institutions can move beyond incremental improvements to achieve step-change shifts in operational
performance. Ultimately, the successful deployment of these solutions signals a transition from reactive,
defensive IT strategies to proactive, dato-driven business models capable of responding to the next
generation of borrower expectations.

7. The Road Ahead: A Modernization Roadmap

The gap between the 52% of institutions calling generative Al a strategic priority and the 12% that have
deployed any Al use case in production is fundamentally a sequencing problem, not a technology one.
Institutions that have generated real returns from Al in lending share a pattern: they built data infrastructure
and governance frameworks before deploying models, not after the fact.

Modernization that delivers measurable outcomes starts with a business objective, whether that is faster
time-to-decision, lower cost per loan, or expanded credit access. The framework below reflects the
sequencing that distinguishes institutions moving at scale from those managing a growing inventory of
stalled pilots.

~ ~
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1 7 latestresearch on scaling Agentic Al finds that nearly two-thirds of enterprises have experimented

I with Al agents, fewer than 10% have successfully scaled them, and eight in ten companies cite data
I limitations as the primary roadblock. Fragmented, siloed data architecture prevents agents from
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|
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\/ \, 1. Establish a unified data foundation before deploying Al.

operating reliably at enterprise scale,
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corrupts the context that models need to make consistent credit decisions, and compounds
regulatory risk by making audit trails difficult to reconstruct. For lending institutions, this plays out
directly across origination, servicing and portfolio monitoring pipelines where disconnected
systems hold overlapping but inconsistent records of the same borrower. The first priority is a
single, governed data layer that connects these domains in real time, establishes a semantic
layer to enforce shared business meaning across systems, and embeds continuous data quality
management before any agentic workflow is put into production.

2. Modernize origination before servicing.

The origination process is the highest-visibility stage for borrowers and the highest-friction stage
for lenders. Modernizing origination generates the fastest competitive return: faster
time-to-decision, higher conversion rates, and lower per-loan acquisition cost. Cloud-native loan
origination systems can be deployed without replacing the full core.

3.Deploy Al in augmentation mode, not replacement mode.

Institutions that have generated realized ROI from Al in lending have done so by augmenting
underwriter and analyst workflows rather than replacing human judgment entirely. Al-assisted
document spreading, automated condition tracking, and intelligent exception flagging deliver
measurable productivity gains with lower model validation risk.

4. Treat compliance automation as a near-term investment, not a
future-state goal.

RegTech deployment has the shortest payback period of any modernization category. Automated
fair lending monitoring, HMDA reporting, and BSA/AML flagging generate direct cost savings and
reduce enforcement risk within the first year of implementation.

5. Design the embedded finance strategy now, even if execution is phased.
Embedded finance platforms that represent one of the fastest-growing channels in U.S. lending,
capturing an increasing share of loan originations as commercial and financial services continue
to converge. Institutions that define their Banking as a Service positioning and partner strategy
now will be in a far stronger position than those who respond reactively.

6. Establish governance frameworks for agentic Al before it reaches production.
OCC’s revised model risk management guidance explicitly acknowledges that agentic Al
governance frameworks for banks are forthcoming, confirming that dedicated regulatory
requirements are imminent. Latest research on emerging Agentic Al technologies in banking
further identifies agentic Al as an active deployment category across lending institutions, with
governance readiness cited as the primary differentiator between institutions that scale
responsibly and those that face regulatory exposure. Institutions that establish governance
frameworks for Al autonomy thresholds and human-in-the-loop requirements before these
systems reach production will avoid the compliance and reputational exposure of reactive
governance.
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Conclusion

The question most U.S. lending institutions are now answering in practice is not whether to modernize, but
whether they are moving quickly enough for it to matter. Borrower expectations have already shifted. The
processing speed, transparency, and digital accessibility that fintech lenders built over the past decade are
no longer market differentiators. They are the baseline any institution needs to meet before it can compete for
the next generation of borrowers.

The scale of what is being contested is clear. Mordor Intelligence projects a ~$593 billion digital lending
opportunity in the US. by 2031. Research Nester reports a ~25% CAGR in the Al platform lending segment.
Application-to-funding cycles now run under 24 hours at leading institutions. Speed, data intelligence, and
architectural flexibility are the assets that capture that market. Legacy infrastructure, as currently configured,
delivers none of them at competitive cost.

The institutions that watched Rocket Mortgage become the largest U.S. mortgage lender by 2020 and then
began building digital origination capabilities were four years behind. The pattern is repeating. Embedded
finance platforms, alternative data lenders, and Al-native credit engines are not curiosities in adjacent
markets. They are competing for the same borrowers, often with faster processes and considerably less
friction at every stage.

Modernization of this scope is operationally demanding. It requires committed leadership, clear sequencing,
and tolerance for near-term disruption in exchange for long-term competitive position. For the institutions
that have carried it through, modernization is also a documented investment. McKinsey's Global Banking
Annual Review shows that digital-native banks generate return on equity of 35%, compared to 12% for
traditional incumbents operating on legacy infrastructure. That gap does not close gradudally. It compounds.
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