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Executive Summary

Healthcare organizations across the United States lose billions of dollars annually due to a problem
that is rarely discussed in boardrooms but felt daily in billing departments, call centers, and patient
experiences: inaccurate, incomplete, and stale provider and insurance verification data.

Provider directories age the moment they are published. Physicians relocate, retire, or renegotiate
network contracts. Phone numbers change. Insurance participation shifts by plan, by geography,
and by effective date. Yet most healthcare organizations still rely on fragmented spreadsheets,
outdated payer portals, and manual call-based verification workflows to manage this complexity.
The result is a systemic, structural failure that costs the industry both revenue and trust.

Dr. Verify™, developed by eCosmos Solutions, is a national provider intelligence platform
engineered to solve this problem at scale. By transforming static directory data into dynamic,
continuously validated, and confidence-scored intelligence, Dr. Verify enables healthcare payers,
providers, and third-party administrators to make faster, more defensible decisions about network
participation, referral routing, eligibility verification, and compliance reporting.

This white paper provides a comprehensive overview of the market forces driving the need for Dr.
Verify, the platform's technical architecture, the intelligence models underlying its insurance
matching capabilities, its measurable business impact, and the roadmap for enterprise deployment.
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Section 1 — The Market Opportunity

Healthcare’s Hidden Revenue Leak

The healthcare industry has made enormous investments in electronic health records, revenue
cycle management platforms, and patient engagement tools. Yet one foundational layer continues
to underperform: the data infrastructure that tells an organization who a provider is, where they
practice today, and whether they participate in a given insurance plan at a specific location.

This is not a minor operational inconvenience. The downstream consequences of provider and
insurance verification failures touch every layer of the healthcare revenue cycle:

» Claims denied because a provider was incorrectly flagged as in-network, resulting in rejected
reimbursements and costly appeals processes.

» Scheduling friction caused by outdated addresses and disconnected phone numbers, forcing
staff to manually locate correct contact information before every referral.

» Call center overload from insurance verification requests that could be automated but instead
require staff to navigate payer portals and hold queues.

* Regulatory exposure from inaccurate public-facing directories that fail to meet CMS and
state-level directory accuracy requirements.

» Patient billing surprises that erode trust, trigger complaints, and in some cases result in bad
debt when patients receive unexpected out-of-network bills.

These are not isolated incidents. Industry research consistently finds that provider directory
inaccuracy rates exceed 30%, and that eligibility-related claim denials account for a
disproportionate share of total denial volume across both commercial and government payers.

Why the Problem Persists

The root cause of directory inaccuracy is structural. Provider data is not stored in one place. It
exists across dozens of systems: payer rosters, state licensing boards, hospital credentialing
databases, CMS NPPES records, and individual practice management systems. Each of these
sources updates on different schedules, uses different data schemas, and applies different
validation standards.

Most organizations attempt to manage this fragmentation through manual reconciliation: staff
periodically pull lists from payer portals, compare them against internal records, flag discrepancies,
and update systems by hand. This approach is slow, error-prone, and fundamentally unable to keep
pace with the rate at which provider data changes in the real world.
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The Scale of the Problem

A single physician may appear in 15 or more payer directories simultaneously.

Their location, phone number, and network status may differ across every one of those
directories.

Without a centralized reconciliation engine, there is no reliable way to know which record is
correct.

Why This Moment Is Critical

Three converging forces are accelerating the urgency of solving this problem now:

Regulatory Pressure: The Centers for Medicare & Medicaid Services (CMS) has strengthened
directory accuracy requirements under the No Surprises Act and related regulations. Payers and
providers that cannot demonstrate verifiable, timestamped directory accuracy face increasing
compliance risk, potential financial penalties, and reputational exposure.

Consumer Expectations: Patients now expect the same digital precision from healthcare that they
receive from e-commerce and financial services. A patient who searches for an in-network provider,
books an appointment, and later receives an out-of-network bill is not merely inconvenienced —
they are likely to file a complaint, leave a negative review, or switch insurance plans at the next
open enrollment.

Margin Compression: Across both payer and provider ecosystems, margins are under sustained
pressure. Organizations can no longer absorb the revenue leakage caused by claim denials, billing
errors, and call center inefficiency. Verification is no longer a back-office function — it is a strategic
financial control.

Dr. Verify was built for this moment. It moves verification from reactive correction to proactive
intelligence.
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Section 2 — Intelligent Data Architecture

Built on Authoritative Data Foundations

The reliability of any provider intelligence platform is only as strong as the data it ingests and the
processes it applies to that data. Dr. Verify is designed from the ground up to aggregate,
harmonize, and continuously validate data from the most authoritative sources available in U.S.
healthcare.

Every record in Dr. Verify is anchored to the National Provider Identifier (NPI), the unique 10-digit
identification number assigned to healthcare providers by CMS under HIPAA. The NPI serves as
the stable identity anchor around which all other data elements are organized. This approach
eliminates the ambiguity that plagues systems that rely on name-based matching, where variations
in formatting, credential suffixes, and spelling create false duplicates and missed connections.

Primary data sources ingested by Dr. Verify include:

+ CMS NPPES (National Plan and Provider Enumeration System) — the authoritative federal
registry of active NPIs, provider names, taxonomy codes, and practice locations.

» Payer roster feeds — structured participation data received directly from insurance carriers,
enriched with plan-level and location-specific participation details.

» State licensing board data — credential status and disciplinary history from individual state
regulatory authorities.

* Hospital and health system credentialing records — affiliation and privilege data from facility-
level credentialing databases.

* Partner data feeds — supplemental enrichment from verified third-party data providers
covering contact information, geolocation, and specialty details.

The Golden Record Model

Dr. Verify’s core architectural innovation is the separation of provider data into three distinct but
interconnected layers. In traditional directory systems, identity, location, and insurance participation
are conflated into a single flat record. This creates a fundamental design flaw: a provider who
practices at two locations and participates in different plans at each location cannot be accurately
represented without duplication or distortion.

Dr. Verify solves this by modeling each dimension independently:
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Layer 1: Provider Identity

NPI-anchored identity record serving as the stable core of every provider profile.
Professional credentials, specialty taxonomy codes, and DEA registration data.
Active/inactive status indicators derived from multi-source validation.

Source provenance metadata tracking which authority confirmed each identity attribute.
Revision history enabling longitudinal tracking of identity changes over time.

Layer 2: Practice Location

Standardized physical addresses normalized against USPS delivery point validation.
Phone and fax numbers deduped, formatted, and verified for accuracy.

Geolocation coordinates enabling geographic search, proximity analysis, and coverage
mapping.

Location-specific evidence tracking recording which sources confirmed each address.

Operational status indicators including accepting new patients, hours of operation, and
telehealth availability.

Layer 3: Insurance Participation

Plan-specific participation records linking each provider identity to specific payer plans.
Location-aware participation records distinguishing in-network status by practice site.
Effective and termination date tracking enabling time-aware participation queries.

Multi-source evidence trails documenting which payer sources confirmed each participation
record.

Confidence scoring applied at the participation level, not just the directory level.

This modular architecture enables faster reconciliation when data conflicts arise, cleaner API
integrations for downstream systems, more scalable expansion as new payer relationships are
established, and enterprise-grade auditability for compliance and dispute resolution.

Entity Resolution: The Intelligence Engine

The hardest problem in provider data management is not ingestion — it is reconciliation. Healthcare
data arrives in inconsistent formats from sources that do not communicate with each other.
Addresses are formatted differently. Phone numbers appear with and without formatting. Provider
names include varying credential suffixes. The same physician may be listed as “Dr. James A.
Smith, MD” in one source and “Smith, James” in another.
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Dr. Verify’s entity resolution engine is designed specifically for this reality. It deploys a multi-layer
matching pipeline that combines deterministic and probabilistic approaches:

Matching Technique Application

NPI Deterministic Match Primary anchor; exact NPI match across all sources

Address Fingerprint Standardizes addresses to USPS-canonical format before

Normalization comparison

Phone Standardization Strips formatting, applies area code logic, validates against
telecom data

String Similarity Scoring Applies fuzzy matching for name variations and credential
suffix differences

Geospatial Comparison Validates address plausibility against geographic coordinates

Cross-Source Conflict Applies reliability tiers to resolve conflicts between sources

Weighting

When conflicts are detected — for example, two sources reporting different phone numbers for the
same provider at the same location — Dr. Verify does not silently suppress the discrepancy.
Instead, it surfaces the conflict with full traceability: which sources disagree, when each was last
updated, and what the calculated confidence level is for each candidate value. This transparency is
not merely a design philosophy; it is the foundation of defensible, auditable verification.
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Section 3 — Insurance Matching as a Competitive
Advantage

From Directory Display to Decision Intelligence

The majority of provider directory systems in the market today are, at their core, display systems.
They present data as it exists in a source, with minimal transformation and no active evaluation of
reliability or accuracy. The implicit assumption is that the data is correct unless proven otherwise —
a dangerous default in an environment where directory inaccuracy rates routinely exceed 30%.

Dr. Verify takes a fundamentally different approach. Rather than displaying data, it evaluates it.
Every insurance participation record processed by Dr. Verify passes through a multi-dimensional
matching engine that determines not just whether a participation relationship exists, but how
confident the platform is in that determination and what evidence supports it.

The Matching Engine: Core Logic

Dr. Verify’s insurance matching engine processes four primary dimensions for every participation
query:

* NPI + Plan + Location Alignment — The most specific level of matching, confirming that a
particular provider (identified by NPI) participates in a particular insurance plan at a particular
practice location. This three-dimensional match is the gold standard for in-network
determination and the most defensible basis for scheduling and billing decisions.

* Group-Level Fallback Logic — When individual-level participation data is unavailable or
inconclusive, Dr. Verify can evaluate group-level participation for the medical group or
practice entity with which the provider is affiliated, applying appropriate confidence
discounting to reflect the reduced specificity of this determination.

* Regional Participation Logic — For plans with geographic service areas, Dr. Verify
incorporates regional participation rules that validate whether a provider’s location falls within
the plan’s coverage area, adding a geospatial dimension to the matching process.

* Cross-Source Consistency Evaluation — Dr. Verify compares participation data across all
available sources and calculates an agreement score. High cross-source agreement
increases confidence; conflicts decrease it and trigger flagging for review.

The Three-State Output Model

Every insurance participation query processed by Dr. Verify produces a structured output with three
possible determinations:

© 2023 eCosmos Solutions. Confidential. Page 8



Dr. Verify™ | Transforming Provider & Insurance Verification | eCosmos Solutions

Determination Meaning

IN_NETWORK Sufficient cross-source evidence exists to confirm active participation at
the queried plan and location with confidence above threshold.

OUT_OF NETWORK | Evidence indicates the provider does not participate in the queried plan
at the queried location, or participation has lapsed based on termination
date data.

UNKNOWN Insufficient or conflicting evidence prevents a confident determination.
Data requires supplemental verification or manual review.

Critically, each determination is accompanied by a Confidence Score, a Source Evidence frail, and
a Last Verified Timestamp. This output structure transforms insurance verification from a binary
yes/no into a defensible, auditable decision record that can be retained, surfaced in dispute
resolution, and used to demonstrate regulatory compliance.

Confidence Scoring Framework

Dr. Verify calculates participation confidence using a weighted composite model that incorporates
five primary factors:

* Recency of Source Data — Data confirmed within the last 30 days carries significantly higher
weight than data that has not been refreshed in six months or more. Each source record
includes a timestamp, and confidence decays algorithmically as records age.

* Reliability Tier of Data Source — Not all data sources are equally authoritative. CMS NPPES
data and direct payer roster feeds are treated as Tier 1 sources. Third-party aggregators and
scrape-derived data are treated as Tier 3 or below. Source tier is factored into confidence
weighting.

* Location Specificity — Participation confirmed at the specific practice location queried carries
higher confidence than participation confirmed only at the group level or at a different location
operated by the same provider.

* Cross-Source Agreement — When multiple independent sources agree on a participation
determination, confidence increases. When sources conflict, confidence decreases and the
conflict is surfaced.

» Historical Validation Patterns — Dr. Verify’s learning layer tracks historical accuracy for each
data source and data type, incorporating past validation outcomes into future confidence
calculations.

This framework ensures that organizations using Dr. Verify can calibrate their decision thresholds
based on risk tolerance. A high-stakes prior authorization decision may require a higher confidence
threshold than a routine scheduling check. Dr. Verify’s output supports this kind of nuanced, risk-
aware decision-making.
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Section 4 — Enterprise-Grade Technical Architecture

Infrastructure Designed for Healthcare Scale

Dr. Verify is not a directory widget or a lookup tool. It is a purpose-built data infrastructure platform
designed to operate reliably at national scale, processing millions of provider records across
thousands of payer plans with sub-second API response times and enterprise-grade availability
guarantees.

The platform is organized into four functional layers:

Ingestion Layer

Dr. Verify supports multiple ingestion modalities to accommodate the diverse data delivery
capabilities of payers, providers, and government sources. Automated bulk imports process large
roster files delivered on scheduled intervals via secure file transfer. Incremental API updates allow
sources capable of real-time data delivery to push changes as they occur. Immutable data lake
storage ensures that every version of every record is retained, enabling full historical reconstruction
and audit trail completeness.

Processing Layer

Ingested data passes through a series of standardized transformation and enrichment steps before
being written to the golden record database. Schema normalization converts source-specific field
formats into Dr. Verify’s canonical data model. Address standardization validates and formats
physical addresses against USPS postal data. Taxonomy mapping translates specialty codes
across NUCC, SNOMED, and payer-specific classification systems into a unified taxonomy
structure. Entity resolution workflows, described in detail in Section 2, handle deduplication and
conflict resolution.

Storage Layer

Dr. Verify’s storage layer is optimized for both data integrity and query performance. A relational
golden record database serves as the system of record for all provider, location, and participation
data, with full referential integrity and transactional guarantees. A high-speed search index enables
sub-second provider lookup by name, NPI, location, specialty, and insurance participation. An
optional graph layer models complex affiliation relationships — physician-to-group, group-to-facility,
facility-to-health system — enabling network adequacy analysis and referral pattern modeling.
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API Layer

Dr. Verify exposes its intelligence through a modern, RESTful API designed for integration with a
wide range of healthcare IT systems. Real-time REST endpoints support synchronous verification
queries with response times consistently below one second under standard load conditions. FHIR-
compatible outputs enable integration with EHR systems, patient portals, and other health
information exchanges that have adopted the HL7 FHIR standard. High-availability infrastructure
ensures consistent uptime for mission-critical verification workflows.

(0F:ToX:1411114Y; Specification

API Protocol REST with JSON responses; FHIR R4 compatible outputs available
Response Latency < 1 second (p99) for real-time verification queries

Authentication OAuth 2.0 with role-based access control

Data Retention Immutable audit log with full historical record retention

Uptime Target 99.9% availability SLA for APl endpoints

Security Standards HIPAA-compliant; SOC 2 Type Il aligned architecture

Bulk Export Scheduled file delivery or on-demand extract via secure API
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Section 5 — Business Impact & Strategic ROI

Revenue Protection

The most direct financial impact of Dr. Verify is the reduction of eligibility-related claim denials.
When a provider is incorrectly marked as in-network at the time of service — due to outdated
directory data — the claim submitted for that service is likely to be denied or downgraded by the
payer. The cost of that denial is not limited to the claim itself; it includes the administrative cost of
the appeal, the potential write-off if the appeal fails, and the working capital impact of delayed
reimbursement.

Dr. Verify addresses this root cause by ensuring that in-network determinations made at the point of
scheduling or referral are based on current, confidence-scored participation data rather than stale
directory records. Organizations that implement Dr. Verify as part of their scheduling or prior
authorization workflows report measurable reductions in eligibility-related denial rates within the first
full billing cycle following deployment.

Beyond denials, Dr. Verify supports revenue protection through:

* Improved first-pass claim accuracy by ensuring that provider and payer identifiers on
submitted claims match the verified record.

* Prevention of scheduling errors that result in out-of-network services being delivered to
patients who expected in-network care.

* Protection of reimbursement cycles by reducing the administrative burden of appeals and
rework associated with directory-driven errors.

Operational Efficiency

Manual verification is expensive. Every phone call to confirm a provider’'s network status, every
hour spent navigating payer portals, every staff member dedicated to reconciling directory
discrepancies represents a direct operational cost that scales poorly with organizational growth.

Dr. Verify automates the core verification workflow, replacing manual lookup with API-driven
intelligence. Organizations that deploy Dr. Verify in their verification workflows typically experience
a 20 to 40 percent reduction in the time staff spend on manual verification tasks, with corresponding
reductions in call center volume for insurance-related inquiries.
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Efficiency gains compound across the organization: faster referral coordination reduces scheduling
delays and improves patient access. Cleaner intake workflows reduce data entry errors at the point
of registration. Automated directory monitoring reduces the staff time required for proactive
directory maintenance.

Compliance & Risk Mitigation

Directory accuracy is no longer purely an operational concern — it is a compliance imperative. The
No Surprises Act, CMS directory accuracy requirements, and state-level regulations collectively
create a framework in which healthcare organizations must be able to demonstrate, with
documentation, that their provider directories were accurate at the time they were relied upon.

Dr. Verify supports this compliance posture through:

* Audit trails that record every verification query, the data returned, and the confidence score at
the time of the query.

» Source documentation that identifies which authoritative sources supported each
determination.

» Timestamp transparency that establishes when each data element was last confirmed,
enabling time-accurate reconstruction of directory state for dispute resolution.

» Conflict documentation that surfaces and records discrepancies between sources,
demonstrating that the platform is actively monitoring for inaccuracies rather than passively
displaying unvalidated data.

For organizations subject to directory audit by CMS or state regulators, Dr. Verify’s audit
infrastructure provides a defensible, timestamped record of directory accuracy that can be produced
on demand.

Strategic Intelligence

Dr. Verify’s value extends beyond individual verification transactions. The platform’s longitudinal
data model enables a class of strategic analytics that was previously unavailable to most healthcare
organizations:

* Network Adequacy Analytics — Real-time mapping of provider participation against
geographic and specialty coverage requirements, enabling payers to identify adequacy gaps
before they trigger regulatory action.
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» Directory Drift Detection — Automated alerting when provider participation records change in
ways that suggest the directory is diverging from the ground truth, enabling proactive
correction rather than reactive response.

* Provider Movement Tracking — Longitudinal tracking of provider location and affiliation
changes, enabling health systems and payers to monitor network stability and anticipate the
impact of physician departures or relocations.

» Payer Participation Trend Analysis — Aggregated analysis of participation patterns across
payers and geographies, supporting network strategy and contracting decisions.

» Geographic Coverage Modeling — Spatial analysis of provider density relative to covered
population, supporting network design, tiered network construction, and value-based care
program development.
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Section 6 — Implementation Roadmap

A Phased Approach to Enterprise Deployment

Dr. Verify is designed for structured, phased deployment that delivers measurable value at each
stage while building toward the full enterprise capability. The implementation roadmap is organized
into three phases, each with defined scope, timelines, and success criteria.

Phase 1 — National Provider Master (8—12 Weeks)

Objective: Establish the foundational provider identity and location infrastructure.

Scope: Full NPI dataset ingestion and normalization; location standardization and geolocation
enrichment; basic search and lookup API deployment.

Deliverables: Searchable national provider directory with confidence scoring; RESTful API
endpoints for provider lookup by NPI, name, location, and specialty.

Success Criteria: Sub-second query response times; directory coverage >95% of active NPIs;
address standardization accuracy >98%.

Phase 2 — Insurance Matching MVP (8—10 Weeks)

Objective: Layer insurance participation intelligence onto the provider master.
Scope: Integration of initial payer roster feeds; deployment of the matching engine and
confidence scoring framework; in-network/out-of-network determination API.

Deliverables: Insurance participation records for integrated payers; confidence-scored
participation determination API; conflict flagging and audit trail infrastructure.

Success Criteria: Participation record coverage for integrated payers; confidence score
calibration validated against known-good test cases; audit trail completeness.

Phase 3 — Enterprise Scale & Analytics

Objective: Expand payer coverage, deepen analytics capabilities, and deliver compliance
infrastructure.

Scope: Multi-payer expansion; analytics dashboards for network adequacy and directory drift;
compliance reporting module; optional graph layer for affiliation modeling.

Deliverables: Expanded payer coverage; executive analytics dashboard; automated compliance
reporting; APl documentation and developer portal.

Success Criteria: Measurable reduction in eligibility-related denials; documented compliance
audit readiness; stakeholder satisfaction with analytics outputs.
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Section 7 — About eCosmos Solutions

Building Intelligent Infrastructure for Healthcare Data

eCosmos Solutions is a healthcare technology company specializing in the design and
development of intelligent SaaS platforms that transform fragmented, unreliable data ecosystems
into scalable operational infrastructure. Our team brings deep expertise in healthcare data
standards, entity resolution, payer-provider relationships, and enterprise system integration.

Dr. Verify reflects our core philosophy: that data without intelligence is risk, and that healthcare
organizations deserve platforms that move beyond simple data storage to deliver verified,
contextual, and actionable intelligence. We build for precision, transparency, and scale — because
in healthcare, the cost of uncertainty is measured in revenue, compliance, and patient outcomes.

Our Design Philosophy

Every architectural and product decision behind Dr. Verify reflects three founding principles:

* Precision over assumption — We never default to displaying data without evaluating its
reliability. Every record in Dr. Verify carries a confidence score and a source trail.

» Transparency over opacity — Conflicts are not hidden. Discrepancies are surfaced,
documented, and traceable. We believe that honest uncertainty is safer than false
confidence.

* Infrastructure over patchwork — Dr. Verify is built as a foundation, not a workaround. It is
designed to integrate cleanly with existing systems and to scale as organizational needs
grow.

Conclusion

Healthcare organizations cannot afford uncertainty in provider and insurance verification. The
financial, operational, and compliance costs of directory inaccuracy are too high, and the regulatory
environment is too demanding, for reactive, manual approaches to remain viable.

Dr. Verify replaces guesswork with intelligence. It transforms verification from an administrative cost
center into a strategic capability — one that protects revenue, reduces operational burden, supports
regulatory compliance, and enables the kind of network intelligence that drives better decisions at
every level of the organization.
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Verification becomes faster. Defensible. Scalable. Revenue-aligned.

And that changes everything.

Ready to Learn More?

Contact eCosmos Solutions to schedule a platform demonstration or to discuss your
organization’s provider verification challenges.

www.ecosmossolutions.com | Dr.Verify@ecosmossolutions.com
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