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A NOTE FROM THE CEO

When we began building SprintHive's extraction infrastructure, the
question was never "can Al read a bank statement?" — of course it
can. The real question was: can Al read a bank statement reliably
enough to make a lending decision on someone's behalf? That is a
profoundly different standard. One that demands not just intelligence,
but trust.

We spent years engineering an architecture that does not assume
any single model is right. Instead, we built a system that asks the
same question sixty different ways, compares the answers, and selects
the most defensible truth. We call it the Hive. It Is, by design, paranoid
about accuracy — because In a requlated environment, accuracy Is
not a feature. It is a legal obligation.

The financial industry is now at a crossroads. LLMs have arrived with
enormous promise and, in certain contexts, they deliver. But the gap
between what these models demonstrate in a laboratory and what
they produce in a production financial workflow is not a gap that will
disappear with the next model release. It is structural. And in
regulated lending, that structure has consequences.

This white paper represents our engineering research, our empirical
findings and real-world observations, and our honest assessment of
where Al can and cannot be trusted in financial document processing
today. We share it not to slow the adoption of Al — we are
accelerating it — but to ensure that adoption happens with the
architectural discipline the stakes require.

The future of financial Al belongs to institutions that build for trust
first. Speed second. This paper explains why this order of priorities is
Important.

SprintHive CEO
Dirk le Roux




Key Definitions

Technical terminology used throughout this paper has precise meaning. The following
definitions are provided for clarity across executive, compliance, and technical readers.

Large Language Model (LLM)

A deep learning model trained on vast text corpora that
generates outputs by predicting statistically likely next tokens.
LLMs do not retrieve verified facts — they interpolate from
learned patterns. In regulated financial workflows, this
architectural property is the root cause of their fundamental
reliability limitation.

Modular Pipeline

An architecture in which separate, specialised models handle
discrete processing stages: OCR, layout analysis, entity
recognition, fraud detection. Each model is optimised for its
task.

Cascading Failure

The compounding effect of errors through sequential
processing stages. A 2% character error rate at OCR —
unremarkable in isolation — can cascade to a 15-20% error rate
IN final extracted data. SprintHive's parallel consensus
architecture is engineered specifically to interrupt this chain.

Decision-Ready Data

Extracted financial data that has passed completeness checks,
arithmetic reconciliation, duplicate detection, and anomaly
flagging — and is therefore safe to use as the basis for a
regulated lending, credit, or compliance decision without
additional manual verification.

Vision-Language Model (VLM)

A multimodal Al model that processes both visual inputs
(document images, scans) and text simultaneously. VLMs can
"read" a bank statement image without a prior OCR step, but
this introduces significant computational overhead and
elevated hallucination risk on dense tabular financial data.

Straight-Through Processing (STP)

The proportion of documents processed end-to-end without
human intervention. Systems with elevated hallucination rates
cannot maintain high STP without tolerating unacceptable
error rates in underlying financial decisions.

Hallucination

The generation of plausible but factually incorrect outputs by a
generative Al model. In financial document processing,
hallucinations manifest as fabricated transaction amounts,
Incorrect account numbers, or invented merchant names —
errors indistinguishable from correct outputs without an
Independent validation layer.

Hive Architecture

SprintHive's proprietary multi-agent Al system uses swarm of
67 detector agents which is a mix of Ai agents and
deterministic systems. A consensus mechanism evaluates up
to 60 parallel extraction versions and selects the most correct
output — optimised for accuracy over cost.

Human-in-the-Loop (HITL)

A design pattern where uncertain Al outputs — those falling
below a defined confidence threshold — are routed to human
reviewers. In regulated financial workflows. HITL is a
mandatory architectural component and compliance asset,
not optional overhead or a backup mechanism.

Intelligent Document Processing (IDP)

The application of Al — including OCR, NLP, computer vision,
and machine learning — to extract, classify, and validate data
from unstructured documents. IDP replaces manual data
entry and brittle rule-based parsing with systems capable of
contextual understanding at enterprise scale.

Agentic Workflow

An architecture where a reasoning LLM acts as an
orchestrator, dynamically selecting specialist tools based on
document content via a Plan-Execute-Reflect cycle —
powerful and adaptive, but latency and interpretability remain
challenges at regulated-grade production scale.

Textual Forgetting

A phenomenon in compressed VLMs where long-document
processing causes earlier content to be under-weighted. In
Mmulti-page bank statements, this creates systematic missed
transactions — producing up to a 2x increase in edit distance
between benchmark and production accuracy.
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Executive Summary

A bank statement processed by a frontier Al model in production takes an average of
8.5 minutes and costs up to R219 per extraction. It still carries a 15-25% accuracy

degradation ris

< on complex financial layouts. In a lending decision, these are not

acceptable trac

e-offs — they are operational and compliance failures.

"Financial institutions are not choosing between old and new technology. They are
choosing between fast and trustworthy — and in a requlated environment, that is
not a trade-off they are legally authorised to make."

Dirk leRoux, CEO, SprintHive

SprintHive evaluated every major frontier model on real South African bank statements from
our production environment. We trained a specialist VLM on South African data. We tested
agentic workflows.

The findings were consistent: no current model architecture, deployed without a
consensus and validation framework, can deliver the consistency and accuracy that
regulated financial workflows demand.

This report makes three empirically-grounded arguments, each consequential for any
executive responsible for financial Al strategy.

Ol

Hallucination is
structural

Hallucination is an

02

Cost and latency
eliminate frontier models

For 65,000 statements per

architectural property of month, APIl-based VLM costs

transformer models — not a can exceed R1.9M — just for
defect awaiting a patch. Even a the document reading
custom-trained specialist VLM function. Processing 8.5
exhibits the same sycophantic minutes per statement
High-Confidence Fabrication destroys customer conversion
patterns as frontier models. rates.

© 2026 SprintHive. All rights reserved. - Research White Paper - May 2026 sprinthive.com




Foundations of
Document Intelligence

SECTION SUMMARY

Why Bank Statements Are Uniquely Difficult
Bank statements sit between structured and semi-structured data — their layouts vary widely anad
quality ranges from pristine digital PDFs to degraded mobile photographs. SprintHive's multi-stage

Income verification pipeline converts raw pixels into decision-ready financial signals. Critically, LLMs
lack any internal truth-bearing mechanism: they predict likely tokens, not verified facts.
Mathematically (via diagonalisation), it can be proven that no LLM can be hallucination-free across
all possible bank statement formats.

Bank statements are unigue among financial documents — they bridge the gap between structured and
semi-structured data. While they follow a general pattern, the exact positioning of these elements is rarely
fixed, and input quality ranges from perfect digital PDFs to degraded mobile photographs.

SprintHive uses a multi-stage process to verify the income of an individual.
The Bank Statement reader is one component in this tool chain. OCR turns pixels into text — but that text still

has to be converted Into account numbers, transactions, balances, and categorised income signals.

Data becomes information, and information becomes insight.

Digital vs. Scanned Documents

FEATURE DIGITAL (ORIGINAL) PDF SCANNED /PHOTO DOCUMENT
Text Fidelity 100% (direct extraction) Variable (OCR dependent)
Metadata Preservation High (vector graphics, None (pixels only)

fonts)
Processing Cost Low (CPU-viable) High (GPU-intensive OCR)
Layout Stability High Low (skew, shadows, noise)
Searchability Native Requires post-processing

LLMs lack an internal representation of propositions as truth-bearers; they represent meaning at the token
level. Because current models are optimised for next-token prediction based on statistical likelihood rather
than correspondence to facts, they remain untethered from a verified ground truth. In financial discourse,
the precision of a transaction amount or the identity of a merchant is binary — either correct or incorrect —
with no middle ground for hallucinated compliance.

Using the technique of diagonalisation, it can be proven that an LLM will always hallucinate on infinitely
many inputs. For any given model, there Is a set of inputs where the model cannot self-referentially assess
the veracity of its output. Consequently, no LLM can be theoretically guaranteed to be hallucination-free
across all possible bank statement formats — the input space of "noisy" financial data is effectively infinite
while the system's experiences are necessarily finite.



Hallucination Is Structural,
Not Incidental

SECTION SUMMARY

There is the temptation to believe that future LLMs will not hallucinate; this is not true, as
proven by OpenAl (OpenAl, 2025).

Three mechanisms explain this: the Open World Problem (financial environments are unbounded

and models cannot generalise perfectly), High-Confidence Fabrication (models assert false
Information with certainty), and the Quality Tax (schema-constrained JSON output degrades
semantic accuracy by 10-15%). Every frontier model tested made identical transaction
misclassification errors.

The Open World Problem

Financial intelligence operates in an Open World. The environment is unbounded; new merchants emerge,
bank statement layouts change, and regulatory definitions evolve. In this setting, perfect generalisation is
Impossible. When false generalisation occurs — a "Type-Il Hallucination" — the model fails to provide a
correct answer inferable from a human perspective. This is not merely an engineering defect; it is a
manifestation of the generalisation problem itself.

High-Confidence Fabrication

An LLM does not “know” whether something is true or false; it predicts what word is most likely to come next
based on patterns it has seen before. If you give it a sentence like “the cat sits on the...", predicting “mat’ is
relatively simple because the context is familiar and statistically common. But if you ask what number
comes next in a sequence like transaction values, the possible answers become far less certain because
there are many plausible continuations.

Financial data creates a similar challenge. Bank statements contain thousands of possible balances,
transactions, and interpretations, and the model is hot reasoning about truth — it Is predicting what appears
most probable. This means an LLM can confidently generate a statement that a balance increased when it

actually decreased, not because it Is intentionally deceptive, but because the prediction sounded statistically
plausible within the context it was given.

Real SA Example: Transaction Misclassification

All models tested in our South African bank statement evaluation classified a mobile service provider
transaction as a "prepalid purchase" transaction type when it should have been classified as "App
purchase" of "Prepaid airtime."

The word "Prepaid Purchase" In the transaction description confused every single frontier model into the
same misclassification.

This Is sycophantic pattern-matching, not accurate financial reasoning.

06/12/2025 Banking App Prepaid Purchase: Vodacom| Cellphone -30.00" -0.50 4 858.65

The Quality Tax

The conversion of a bank statement into structured JSON introduces a "Quality Tax" — a 10-15% degradation in
semantic accuracy when a model's output Is strictly constrained by a schema. When the model's probability
distribution is masked to ensure syntactic validity (ensuring a bracket follows a key), it is forced to sample from
lower-probability tokens that are syntactically correct but semantically suboptimal. For bank statement
extraction with complex transaction schemas, this tax is material and unavoidable. /



The Regulated vs.
Unregulated Distinction
and the use of Al

Non-Regulated Context

An expense tracker

Described as a personal budgeting app or a consumer
financial wellness tool. In these contexts, errors are
Inconseqguential — a hallucinated merchant name costs
nothing. An LLM Is entirely appropriate and often the optimal
architecture for speed of development and flexibility.

Regulated Context

Credit underwriting

Income verification for loan origination or AML transaction
screening. Here, outcomes are regulated. Errors have legal
attribution. Audit traills are mandatory. In this context, LLMs
are not In a position to provide the consistency and accuracy
the environment demands.



Three Architectures,
Three Trade-offs

SECTION SUMMARY

Choosing an Architecture Is a Risk Decision
Three dominant approaches exist for bank statement extraction: Modular Specialist Pipelines
(highest accuracy, lowest flexibility), End-to-End VLMs (most commonly deployed, but 15-25%

production accuracy degradation vs. benchmarks), and Agentic Orchestration Hybrids (the
emerging state-of-the-art combining both). Most institutions are not choosing deliberately — they
are defaulting to whatever their vendor provides. Each choice carries direct risk, compliance, and
Cost consegquences.

The architectural choice between modular pipelines, end-to-end VLMs, and agentic hybrids has
direct risk, compliance, and cost implications. Most institutions are not making this decision

deliberately — they are defaulting to whatever their vendor provides.

Modular Specialist

Best for: High-volume, digital-native PDFs at national scale. Requires significant engineering
Investment for each new bank format — 20+ hours per institution and 500+ lines of brittle code.

PRODUCTION ACCURACY 95-99%

THROUGHPUT VERY HIGH

FORMAT FLEXIBILITY LOW
AUDITABILITY HIGH

Igh precision and interpretability. Errors are traceable to specific pipeline
stages. However, a single bank [ayout change breaks the system — requiring
Immediate engineering intervention. Not scalable across hundreds of bank
formats.



Approach 02 — End-to-End VLM (Most Common Deployment)

End-to-End VLLM

Best for: Format diversity across hundreds of institutions. Zero-shot capabilities eliminate per-
bank engineering. Unsuitable as standalone for regulated credit or lending decisions without

mandatory validation.

BENCHMARK ACCURACY ~98%
.
PRODUCTION ACCURACY 73-85%*
e

THROUGHPUT LOW
G

AUDITABILITY LOW
c

*Reflects documented 15-25% production degradation from benchmark scores. Lacks
confidence scores and bounding box metadata required for regulated HITL review.
Frontier model cost: R29-R219 per statement; latency: ~8.5 min average.

Approach 03 — Agentic Orchestration Hybrid

Agentic Hybrid

Best for: Modern production environments requiring both reliability and adaptability. A reasoning
LLM orchestrates specialist tools — using each where it performs best. The emerging state-of-the-

art.

PRODUCTION ACCURACY ~98%
c

THROUGHPUT 73-85%*
c

FORMAT FLEXIBILITY LOW
.

AUDITABILITY LOW

Transforms bank statement parsing from fragile string-matching to resilient autonomous
reasoning. Critically, all numerical operations must still be routed through deterministic
systems — LLM-generated maths cannot be trusted for financial veracity.

*Production VLM accuracy reflects documented 15-25% degradation from controlled
benchmark scores on domain-specific SA financial layouts.
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Frontier Model Performance
& Cost

Frontier Models Are Too Slow and Too Expensive
SprintHive tested GPT-5.5 Pro, Claude Opus 4.7, Gemini 3.1 Pro, and Claude Sonnet 4.6 on real South

African bank statements. The results are disqualifying for production use: 8.5 minutes average
processing time per statement, R29-R219 per extraction, and over R1.9M monthly API cost at 65,000
statements. Reasoning models show superior contextual understanding vs. non-reasoning models,
but neither tier meets the speed and cost requirements of customer-facing financial workflows.

Frontier models represent the most advanced, large-scale Al available — multimodal, capable of emergent
reasoning, processing text, images, and video. SprintHive evaluated these models on real South African
bank statements. The results eliminate them as viable production options for customer-facing workflows.

What Are Frontier Models?

Frontier models sit at the leading edge of Al capability. Key examples include OpenAl's
GPT-5.5 Pro, Anthropic's Claude Opus 4.7, and Google's Gemini 3.1 Pro. These reasoning
models perform well on complex tasks — but the latency and cost make them unviable for
high-volume, customer-facing financial document workflows.

Production Performance on SA Bank Statements

Average extraction time per Cost per extraction (varies by Monthly API cost for 65,000
average-sized SA bank statement model: R29.93 to R219.91 per statements (document reading
using frontier reasoning models statement) only)

11



Reasoning vs. Non-Reasoning Models

Using earlier non-reasoning models reduces cost — but the frequency of errors increases and latency remains
largely the same. There is a direct correlation between latency and accuracy: one of these two aspects will
always fail to meet business requirements when using general-purpose LLMs.

Non-reasoning models tend to copy what they see, while reasoning models display more contextual
understanding. A clear example emerged in our testing: a fee amount shown separately from a transaction
amount. Claude Sonnet 4.6 (a hybrid reasoning model) read the transaction value on the second row as R-
200.00. Claude Opus 4.7 (a full reasoning model) could work out from the running balance that the fee was
not included in the transaction amount — and correctly read R-210.00, the sum of the "Money Out" and "Fee"
columnes.

02/12/2025 KFC Brooklyn (Card 0242) Takeaways -88.40 6 601.78
02/12/2025 ATM Cash Withdrawal: Atm05900000gI79 Cape Town Za Cash Withdrawal -200.00 -10.00 6 391.78

The Hidden Cost of Latency

Speed is the primary currency of customer trust in digital-first financial services. Research indicates a direct
correlation between document processing latency and application abandonment rates.

When customers encounter extended wait times during document uploads, friction leads to immediate
drop-off — undermining acquisition efforts and driving potential users toward more responsive competitors.

At 8.5 minutes per statement, frontier models are operationally incompatible with real-time
customer-facing workflows.

12



Training Our Own Model on
SA Bank Statements

SECTION SUMMARY

Domain-Specific Training Does Not Solve Hallucination

SprintHive trained a specialist VLM exclusively on South African bank statement data — targeting
the efficiency and latency improvements frontier models cannot deliver. The result was instructive:
the custom model exhibited the same (or higher) levels of High-Confidence Fabrication as frontier
models. Four key findings emerged: header fields remain the most problematic, bank-specific
training iMmproves scores but reveals deeper generalisation failures, deterministic validation remains
mandatory regardless of model quality, and layout drift creates continuous operational maintenance
burden.

5y |

Given the problems with reading South African bank statements using large foundational multimodal
models, SprintHive trained a specialist VLM specifically on South African bank statement data with the aim
to Increase efficiency and latency while maintaining accuracy.

The results were instructive. We found the same — or even higher — levels of sycophantic High-
Confidence Fabrication in our specialist model as in the frontier models. Training on domain-specific
data did not eliminate the structural hallucination problem.

The Implication

Tralining a custom model on South African bank statements does not eliminate the need for a consensus
and validation architecture. It changes the economics — reducing latency and cost compared to frontier
models — but does not remove the structural validation requirement. A custom model is a better
candidate agent within the Hive, not a replacement for the Hive architecture itself.

"We trained a specialist VLM on South African bank statements and found the same High-Confidence
Fabrication we found in the frontier models. The problem is structural, not a training data problem."

Dirk le Roux, CEQO, SprintHive

Key Findings from SA Custom Model Training

Header fields remain the most problematic

The "name" and "address" fields proved the most unreliable — consistent with findings across other architectures.
Name and address extraction remains a structural weak point across all tested models, including our custom-trained
specialist.

More training data for specific banks improves results — but reveals a deeper problem

Providing more training data for specific banks yields better scores for those banks. However, this also confirms a
tendency to hallucinate when the inference set does not match the training set — pointing to a fundamental lack
of generalisation, exactly as predicted by the research.

Deterministic validation remains mandatory regardless of model

Even after adding training data and achieving higher benchmark scores, the system still requires a deterministic
mechanism to validate results. When banks change statement layouts and formats, the model will drift —
requiring constant retraining to stay current. A validation layer cannot be removed.

Layout drift is a continuous operational risk

When banks change statement layouts and formats, the system drifts — this must be detected, and the model
requires constant retraining to stay current. This creates an ongoing maintenance burden that a purely model-
based approach cannot eliminate.

13



SECTION 08 - Insight 3

Operational Economics
& Scaling

SECTION SUMMARY

The Real Cost of Scale — and the Regulatory Stakes
Infrastructure economics have shifted from human labour to GPU compute and API tokens. At 65,000

statements per month, APIl-based VLM costs exceed R1.9M — for document reading alone, excluding

validation, human review, and compliance. South Africa's National Credit Act (NCA) adds a regulatory
dimension: imprecise income verification exposes lenders to reckless lending declarations, suspension
of credit agreements, forfeiture of interest, and NCR fines. The cost of a compliance event vastly
exceeds the cost of building the right architecture from the start.

The choice between modular and end-to-end systems has profound implications for total cost of ownership.
Infrastructure expenses have shifted from human talent to GPU compute and API token costs — and the
numbers are material when you scale to meet the needs of a contemporary financial services provider.

Infrastructure and GPU Costs

Al10 / RTX 4090 $0.50-%$1.20 / hr Modular OCR, fine-tuning small models

A100 (40/80GB) $2.00-$3.50 / hr Training medium LLMs, multimodal inference
H100 / H200 $210-$4.50 / hr Frontier Al research, demanding VLM tasks
CPU-only Variable (standard cloud) Digital PDF parsing (PyMuPDF)

Scale Cost Reality

For organisations processing 65,000 bank statements per month (mix of originals and scans), the
monthly cost of an API-based VLM can exceed R1,945,450.00 or R30 per statement just for the
document reading function.

This excludes validation, human review, infrastructure, and downstream compliance costs.

Regulatory Risk: The National Credit Act

For South African lenders, the National Credit Act (NCA) makes precise income verification a non-negotiable
operational standard. Failure to conduct robust validation of a consumer's financial standing exposes
INstitutions to severe repercussions:

Legal Exposure Reputational Impact

Loans declared reckless lending, judicial suspension of Non-compliance inflicts lasting damage on

credit agreements, forfeiture of interest claims, and Institutional reputation and market standing. The cost
significant fines from the National Credit Regulator of a compliance event vastly exceeds the cost of
(NCR). building the right architecture from the outset.

This reinforces the necessity for automated, verifiable validation systems that ensure every loan Is granted on
a foundation of demonstrably accurate affordability assessment. Architectural choices made in development
become liability decisions at the point of a compliance investigation.

14



SECTION 09

Benchmark Data
& Case Studies

The Benchmark-to-Production Gap Is Not a Rounding Error
2025-2026 benchmarks reveal a systematic performance gap that vendor presentations obscure. GPT-
40 Vision scores ~98% In benchmarks but 73-85% in production. Industry case studies confirm the

pattern: Inscribe's LLM transition improved account number coverage dramatically but left balance
reconciliation at just 57% — disqualifying for regulated use. LLMs are structurally unreliable at exact

arithmetic, requiring an external deterministic validation layer that no prompt engineering can
replace.

Benchmarks from 2025 and 2026 reveal a performance gap that vendor presentations consistently obscure.
The gap between benchmark accuracy and production accuracy is structural — not a margin of error.

Platform / Model Benchmark Accuracy Production Accuracy Table Parsing Processing SA Regulated Use

Specialised OCR Pipeline 95-99% 95-99% Very High Sub-second Suitable

GPT-40 Vision ~98% (benchmark) 73-85% (prod) High (bench) ~16s per page Not Suitable

Azure Document Intelligence ~93% ~88-92% High 2-5s per page With HITL

Google Document Al ~82% Moderate 10-15s per page General Only
~78-82%

Frontier Reasoning Models High (benchmark) i Moderate . Cost Prohibitive
Variable ~8.5 min (SA)

The Arithmetic Integrity Problem

Balance reconciliation — veritying that Opening Balance + Credits - Debits = Closing Balance —is a
foundational integrity check. LLMs excel at pattern recognition but are structurally unreliable at exact
arithmetic across dense, multi-page transaction tables. This is an architectural constraint that requires an
external deterministic validation layer. No prompt engineering resolves it.

15



SECTION 10- Insight 4

The Architecture of Trust: The Hive

The Hive: Parallel Consensus at Scale
SprintHive's Hive architecture was designed to solve financial document extraction — not to respond to the LLM

debate. Its core principle rejects sequential processing in favour of parallel consensus: 67 detector agents run
simultaneously, producing up to 60 extraction versions per statement in under one second. A consensus engine
selects the most probable correct value for each field, assigns confidence scores, and escalates uncertain results to

human review. The relevant metric Is cost-per-error, Not cost-per-page.

The Hive's core principle: reject sequential processing in favour of parallel consensus.

Unlike traditional linear extraction, the Hive deploys a swarm of specialised electronic agents

simultaneously. Each agent performs specific tasks and returns results back into a shared context. We

Intentionally give agents overlapping objectives — reading the same data using different techniques. The

swarm works in parallel; a consensus system then decides on the most likely correct value for each field.
SprintHive Hive Architecture — Parallel Consensus Extraction

67 Detector Agents - All Running Simultaneously - <1 Second

Name Detector Name Detector Name Detector Transaction Parser A Transaction Parser B
| Address-based /, Address-based Address-based
Layout Analyser OCR Engine A OCR Engine B Fraud Detector

ALL RESULTS INTO SHARED CONTEXT - 60 EXTRACTION VERSIONS PER STATEMENT

Hive Consensus Engine

Selects most probable correct value - assigns confidence - triggers HITL if needed

DECISION-READY DATA - AUDIT TRAIL - CONFIDENCE SCORED - DETERMINISTIC VALIDATION

Decision-Ready Data Confidence Scores Audit Trail Fraud Flags HITL Escalation

4 )

Extraction versions Detector agents Total processing
per statement simultaneous time

. o AN

Intentional Redundancy

Consider the account holder's name: the Hive deploys multiple name detectors simultaneously — one using
the address block, one searching for label-value pairs, one looking for honorifics. All return results to a shared
context. The consensus engine selects the most probable correct value. This pattern repeats for column
detections, transaction detection, account number, opening balance — all extracted data. The hive sees 60
versions of every single bank statement's transactions and selects the most correct version from that

population.

Why SprintHive Optimises for Accuracy

SprintHive uses a combination of 67 detector agents to run the bank statement, and they all run at all times.

While the industry debates agentic workflows, we optimise for accuracy. The system then manages exceptions
through deterministic validation and HITL escalation. In a context where a single incorrect lending decision can
trigger NCA regulatory scrutiny, the economics of a cheaper model are irrelevant. The relevant metric is cost-

per-error, not cost-per-page.

The SprintHive Difference

By getting multiple possible outputs, every numerical claim follows multiple verification paths
INcluding deterministic source verification. A high enough discrepancy automatically triggers
escalation for human review. This is fault detection and correction all along the pipeline — not at the

end of it.



SECTION 11

Data Quality &
Validation Layers

SECTION SUMMARY

Four Layers Between Extraction and Decision-Ready Data
Regardless of the extraction architecture chosen, financial data only becomes "decision-ready" after
passing through a four-layer validation framework. Level 1 (Automated) runs instant arithmetic

reconciliation and field completeness checks. Level 2 (Semantic) detects fraud signals and behavioural
anomalies. Level 3 (Human) routes low-confidence extractions to expert review, creating a
compounding data flywheel. Level 4 (Audit) provides periodic regulatory sampling — without which
every other layer is operationally valid but legally incomplete.

Financial data is "decision-ready" only after it has been scrubbed for errors and inconsistencies through a
rigorous four-layer validation architecture. Regardless of the extraction architecture chosen, the accuracy of
the system Is ultimately governed by its validation and feedback loops.

Mathematical Integrity & Field Completeness

L1 Arithmetic reconciliation: Opening Balance + Credits — Debits = Closing Balance. Presence checks for all required fields.
Range validation on critical numeric values. Duplicate detection across overlapping statement periods. Executed instantly
upon extraction for every document — no exceptions.

Automated

Fraud Signals & Behavioural Anomaly Detection

Lz Documents need to be checked for evidence of tampering and run through anomaly detection.

Tamper detection looks for evidence of alterations made after creation. These include, but is not limited to metadata checks.
Anomaly detection operates by acquiring a deep, proprietary understanding of specific document structures. This
knowledge isthen used to compare against submitted documents in real-time looking for variations from the norm.

Semantic

Exception Review & Expert Correction

Uncertain extractions — those falling below a confidence threshold — are routed to human reviewers. Reviewer corrections
feed back into the system, creating a data flywheel that continuously improves performance. HITL is not a fallback. It is a
compliance asset with compounding value over time. Triggered at confidence score below threshold.

Regulatory Sampling & Compliance Review

Periodic random sampling of processed documents against original sources. The audit layer exists because regulators require
demonstrable evidence that the system performs correctly. Without it, every other layer is operationally valid but legally
iIncomplete. Embedded in the compliance calendar — not ad hoc.

VALIDATION LAYER Responsibility Trigger Condition

Level 1: Automated Math checks, field presence, Instant upon extraction
duplicate detection

Level 2: Semantic Fraud flags, anomaly signals, High-risk pattern detected
risk scoring

Level 3: Human Exception review, expert Low confidence score (<0.95)
correction

Level 4: Audit Random sampling, Periodic / Regulatory cycle

compliance review
17



SECTION 12 - Conclusion

Conclusion &
Strategic Recommendations

The central question — Can Al be taught to understand and accurately read a bank statement in a single,
end-to-end pass?

Our findings?

While technically possible, the operational answer for regulated South African environments is confidently:
No.

The inherent challenges of hallucination, significant computational costs, and the regulatory requirement for
verifiable precision mean that a hybrid architectural approach is mandatory.

Our empirical testing confirms:
e Frontier models take 8.5 minutes per statement and cost up to R219 per extraction.

e Our custom-trained specialist VLM showed the same High-Confidence Fabrication patterns as frontier
models.

e Every model tested made the same transaction misclassification errors.

e While LLMs are adequate for non-regulated environments, they lack the consistency and accuracy needed
for regulated outcomes governed by the National Credit Act.

"In a reqgulated environment where outcomes are governed, LLMs are not in a position to provide

the consistency and accuracy that regulated financial workflows demand. Better architecture is
the solution — not a better model."
Dirk le Roux, CEO, SprintHive

Strategic Recommendations by Workflow

For Customer-Facing Workflows (Latency Imperative)

The necessity for low latency demands a modular specialist pipeline with integrated LLM, VLM, and
agentic routing components combined with deterministic validation. Smaller specialist models must be
trained on relevant, well-labelled South African data. Critically: models should be restricted to semantic

tasks, while all numerical operations are routed through deterministic systems. LLM-generated maths
cannot be trusted for financial veracity.

The cost of computing is far beyond the costs of the employees

If bank statement reading is treated as a background task, the challenge is no longer about finding a
single “better” model, since most leading LLMs already operate within a similar accuracy band, but rather
about achieving reliability at scale through orchestration. One approach is to use multiple models to
validate each other’s outputs and escalate disagreements to human review, improving robustness but
significantly increasing compute demand. This reflects a broader shift highlighted in industry
discussions, including Nvidia-linked perspectives, that the cost of Al compute can in some cases exceed
the cost of the employees it Is designed to replace. While falling inference costs may improve viability

over time, the core tension remains. greater accuracy requires greater compute, and greater compute
can surpass the economics of human-led workflows.
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Intelligence That Financial Institutions Can Trust

Success In financial document intelligence is achieved by architecting resilient systems that
make accuracy verifiable. This requires pairing the semantic capabilities of advanced
models with robust deterministic validation, preserving human judgment for exception
review, and maintaining comprehensive audit trails to satisfy regulatory requirements.

Speed Is a competitive advantage. Consistency and accuracy are a regulatory obligation.
Institutions that treat these as trade-offs are accumulating risk with every document they
process. Those that treat them as complementary design goals are building the
Infrastructure that will define the next decade of South African financial services. The
architecture of trust is not a problem for the future. It is the strategic decision of right now.

About SprintHive

This white paper draws on SprintHive's internal engineering research and
empirical evaluation of frontier models (GPT-5.5 Pro, Claude Opus 4.7, Gemini
3.1 Pro, Claude Sonnet 4.6) on real South African bank statements from our
production environment, combined with our findings from training a
specialist VLM on South African bank statement data.

Industry case study data references public disclosures from Inscribe,
Docsumo, Ramp, and Plaid. Performance metrics reflect production
benchmarks, not controlled-dataset scores. All cost data in ZAR reflects

exchange rates applicable at time of testing.

All regulatory references reflect NCA and EU Al Act legislation as of April 2026.
This report does not constitute legal, regulatory, or investment advice. Readers
should verity current requirements applicable to their jurisdiction.

Book A Demo: sales@sprinthive.com

Brickfield Canvas, 35 Brickfield Road
Woodstock, Cape Town
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