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1. Executive Summary

In digital mortgage marketplaces, property data underpins every buyer-seller interaction and transaction insight. Yet,
this data comes from fragmented sources — MLS feeds, public records, appraisal reports, AVMs, and inspection files —
each with unique structures and update cycles. The outcome is duplication, missing fields, inconsistent parcel IDs, and
stale valuations that erode trust and distort pricing intelligence. The challenge isn’t data availability but data reliability,

uniformity, and timeliness across the ecosystem.

This white paper presents a data-engineering playbook to master property data ingestion. It outlines how to unify
heterogeneous feeds into a canonical schema, enforce data contracts, and embed quality checks at ingestion. Through
metadata-driven automation, geospatial normalization, and lineage tracking, it enables a single, trusted view of every

property record.

The result: faster data onboarding, cleaner listings, transparent insights for buyers and sellers, and a marketplace

powered by high-quality, trustworthy data.

2. Typical Property Data Ingestion Sources in the
U.S. Marketplace

Property data in the U.S. mortgage marketplace originates from multiple, heterogeneous systems. Each source differs
in its structure, update frequency, and quality — posing significant ingestion and harmonization challenges.

Understanding these sources is essential before designing a unified, metadata-driven ingestion framework.

Typical Property Data Ingestion Sources in U.S.
Mortgage Marketplace

& — 0O

MLS Listings Appraisal Reports
+ XML or JSON feeds - PDF documents
« Schema drift Pr?pert)tl‘ L = Unstructured data
« Duplicated Listings ngestion - Address mismatches
Public Records AVM Data
= CSV files - APl responses
- Data inaccuracies « Provider ID variations
« County format differences « Valuation inconsistencies
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Source

MLS Listings

accuracy and reliability.

Structure /[ Format

XML, JSON, CSV feeds via
RESO Web APIs

Common Challenges

Schema drift, inconsistent refresh
cycles, missing fields (GLA, parcel

ID), duplicate listings
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e table below summarizes the key ingestion sources, their data structures, and the common issues that affect

Impact on Marketplace

Reduces listing accuracy, inflates

inventory counts, and weakens

buyer-seller trust

County & Public

Records

CSV or fixed-width files from

county assessors /

recorders

Non-standard formats, delayed
ownership updates, inconsistent

APNs, address variations

Breaks ownership traceability and

slows transaction validation

Appraisal & UAD
Data

MISMO/UAD XML, PDFs,
OCR-extracted text

Unstructured layout, OCR
extraction errors, mismatched

addresses or dimensions

Impacts valuation accuracy and

data reconciliation

AVM Providers

JSON or CSV via REST APIs
(ATTOM, Corelogic, Zillow,

etc.)

Non-standard schemas, differing
confidence scores, conflicting

valuation logic

Causes inconsistent pricing and

unreliable comparative analytics

Inspection & Field

Data

Mobile app submissions
(images, forms, GPS-tagged
JSON)

Manual errors, GPS drift,
unstructured images, missing

metadata

Weakens property validation and

slows automation

Third-Party APIs /

Enrichment Feeds

APIs or batch files (flood,
school, zoning,

demographics)

Data gaps, variable refresh rates,

licensing restrictions

Leads to incomplete enrichment

and fragmented insights
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. Marketplace Pain Points Caused by Poor
Property Data Ingestion

In property marketplaces, users assume the data they see — listing status, price, or address — is accurate and real-time.
Yet behind every listing lies a complex ingestion ecosystem pulling from dozens of external sources. When even one

feed lags, misaligns, or breaks, it directly affects how buyers explore and how sellers showcase their homes.

Below are a few real-world scenarios and examples that highlight what typically goes wrong in property data ingestion

and how it impacts marketplace trust and engagement:

Scenario 1 - Duplicate Listings Destroy Buyer Confidence

Example {
What’s Going Wrong {
Impact Platform appears unreliable; buyers lose confid
P leads due to cluttered or conflicting listings.

Scenario 2 - Outdated Listing Status Misleads Users

Example {
What’s Going Wrong {
I Buyers waste time on unavailable properties; seller
mpact .
listings; overall trust and engagement drop sharply.
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enario 3 - Missing or Incomplete Property Details

Example

What’s Going Wrong

{
v

Scenario 4 - Inaccurate Geolocation and Mapping

Example {

What’s Going Wrong

Impact accuracy — a core marketplace differentiator — breaks down.

{ Map-based discovery fails; users lose trust in search filters; location

Scenario 5 - Conflicting Property Valuations Confuse Users

Example {

What’s Going Wrong

Impact { Buyers doubt pricing fairness; s

valuations damage transparenc
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4. Property Data Ingestion Framework - Technical
Blueprint

Areliable property marketplace depends on a unified, automated ingestion framework that can bring together
hundreds of fragmented data feeds — MLS, public records, appraisals, AVMs, and inspection sources — into a

consistent, high-quality, and trusted data layer.

The blueprint below outlines the technical building blocks required to achieve accuracy, freshness, and traceability at

scale.

Property Data Ingestion Framework —
Technical Blueprint

EXTERNAL
SOURCES METADATA = I OBSERVABILITY
REGISTRY ' METRICS
MLS
INGESTION D — SCHEMA
PIPELINES : REGISTRY
Public
Records API/6FTP/CDC
Appraisals SCHEMA | QUARANTINE
VALIDATION / REPLAY
AVMs

QUALITY
GATES

« DG rules

BN OBSERVABILITY

+ Geospatial METRICS
validations

« Cross-source
checks

QUARANTINE [
/REPLAY )

H

SILVER SECURITY &
(CURATED) TABLES) PRIVACY
CONTROLS

H

v

GOLD

(PROPERTY MASTER
LAYER
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.1. Canonical Property Data Model

Create a unified schema that standardizes how every property is represented, regardless of source format.

- Use MISMO 3.4+ and RESO Data Dictionary as baseline standards.
- Define canonical entities such as Property, Address, Ownership, Valuation, Listing, and Transaction.
- Maintain source-to-canonical mappings for each field with version control.

lot_sqft, land_area, and total_acreage > standardized to lot_size_sqft.
parcel_number, apn, and property_id - unified as parcel_id.

Outcome

oy

Every feed conforms to one master structure, simplifying downstream analytics and deduplication.

4.2. Metadata-Driven Ingestion Architecture

Ingestion should adapt dynamically to new sources or schema changes without manual recoding.

Metadata Registry: Stores source details (format, schema, frequency, validation rules).
Ingestion Templates: Auto-generate pipelines based on metadata entries.

Source Control: Git-based configuration of connectors (API, SFTP, CDC).

Execution Engine: Databricks Workflows / Airbyte / ADF pipelines triggered by metadata events.

Benefit

New sources can be onboarded in hours, not weeks, reducing development overhead by 70%.
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.3 Schema Registry and Data Contracts

Prevent schema drift and ingestion failures before they occur.

- Implementatio
- Enforce data contracts that define field names, types, and mandatory attributes for each source.
- Validate incoming data against the schema registry during ingestion.
- Maintain semantic versioning (v1.0, v1.1, etc.) for backward compatibility.

- Example

When a new field like energy_score is introduced by an MLS, the registry triggers an alert and version increment rather
than breaking the pipeline.

—

- Outcome

Continuous schema evolution with zero downtime.

4.4. Data Quality Controls at Ingestion

To prevent garbage-in—-garbage-out, DQ rules must operate directly at the Bronze (ingress) layer.

Control Type Description /| Examples Tooling Options

Great Expectations
Structural Checks Field count, datatype, null validation, and file integrity P /
PyDeequ
. price >0, status in ('Active','Sold','Pending'), parcel_id must be . .
Business Rules . Databricks SQL, Rule Registry
unique
GeoPandas / Databricks
Geospatial Validation Coordinates within state bounds, valid ZIP and county FIPS Mos{a‘c
i
Cross-Source . . .
. MLS vs County ownership match, AVM vs appraisal variance < +5% Custom Spark rules
Consistency

Outcome: Defects are caught and quarantined before entering curated layers.
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.5. Error Handling, Quarantine, and Replay

Error Capture < Failed records are written to a quarantine zone with error type and timestamp.
Classification < schema_error, missing_key, invalid_value, or api_failure.
Remediation < Data stewards fix values in Ul or approve automated replay jobs.
Once corrected, quarantined data is automatically re-ingested using Delta
Replay Process
Merge.
Benefit < No data loss and complete auditability.

4.6. Watermarking, CDC, and Temporal Versioning

CDC Implementation Use last_updated_at or database LSNs to track incremental changes.

Record ingestion high-water marks per source, ensuring no duplication or

Watermarks ..
omission.

Maintain valid_from and valid_to for each property attribute (e.g., ownership

Temporal Storage change, sale price).

A buyer exploring a home’s price history sees precise historical valuations sourced
from temporal tables, not overwrites.

Use Case Example

AN S

4.7. Observability and Metrics

i

Make ingestion measurable and self-healing.

- Key Metrics
Freshness Lag: Average delay between source update and marketplace availability.
DQ Score: Weighted index (accuracy x completeness x timeliness).
Schema Drift Frequency: Number of field or type changes per month.
Quarantine Rate: % of failed records per source feed.

-Visualization

Databricks SQL dashboards or Prometheus/Grafana boards track these metrics in real time.
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-Outcome

L

Operations teams can proactively detect and resolve data issues before users notice.
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Data Ingestion

.8. Security and Privacy Controls

PIl Protection { Tokenize or mask sensitive data like owner name, phone, or email

Row/Column Security {
Compliance Enforcement {
Data Retention {

Audit Trail <

Primary Tools /

Technologies

Databricks Auto Loader,
Airbyte, Azure Data
Factory (ADF), Apache
NiFi

building a scalable, governed property data pipeline.

Purpose & Key Features

Connects to APIs, SFTP, or cloud buckets to
pull MLS, appraisal, and AVM data in batch
or streaming mode. Supports schema
inference and incremental loads.
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Unity Catalog or Purview-based access control for different user roles (internal
analysts vs. public APIs)

Metadata tags identify MLS feeds that restrict sold-price exposure

Raw files retained 90 days with secure purge policies aligned to MLS licensing.

Each record carries lineage metadata — source, pipeline_id, rule_version,
load_timestamp

5.Technology Stack and Tooling Matrix

To operationalize the ingestion framework, marketplaces need a robust ecosystem of tools that automate ingestion,

enforce quality, and maintain compliance. The table below highlights the core technology layers and their role in

Business Value

Automates onboarding of new
sources; reduces manual
integration time.

Metadata &
Schema Registry

Glue Schema Registry,
Delta Live Tables, Unity
Catalog

Stores source metadata, field mappings,
and schema versions; enforces schema
validation during ingestion.

Prevents pipeline breakage
from schema drift; ensures
consistent ingestion rules.

Data Quality &
Validation

Great Expectations,
PyDeequ, Spark SQL
Rules

Applies structural, business, and geospatial
checks (e.g., missing parcel ID, invalid price,
bad coordinates).

Ensures accuracy,
completeness, and reliability
before surfacing to users.

Storage &
Processing

Delta Lake (Bronze >
Silver > Gold), Azure Blob,
S3

Multi-layered storage for raw, curated, and
mastered data; supports ACID transactions
and time travel.

Guarantees data traceability
and versioned recovery for
regulatory audits.
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Spark MLIib,

Resolves duplicates across MLS and county

Creates a single golden

Mastering & ElasticSearch Fuzzy . . oo
L . feeds using fuzzy logic on address, parcel, property record, eliminating
Deduplication Match, Neo4j Graph ) . o
. and geospatial coordinates. redundant listings.
Matching
Databricks SQL Proactive issue detection;

Observability &

Dashboards, Prometheus,

Monitors ingestion latency, data drift, and

improves operational

Monitoring . rule pass/fail counts in real time.
Grafana, MLflow Metrics transparency.
s v & Azure Purview, Unity Role-based access control, field-level Enables MLS and RESO data
ecuri
. J Catalog RBAC, KMS masking for Pll, and encryption for MLS- compliance; protects sensitive
Compliance . ] .
restricted attributes. property and ownership data.

Encryption

6. Business Outcomes & ROI

Implementing a unified, metadata-driven property ingestion framework transforms data reliability into measurable

business value. The benefits are both quantitative (operational efficiency, faster onboarding) and qualitative (user

trust, marketplace credibility).

Outcome Area

Description

Business Impact / ROI

Data Accuracy & Trust

Clean, deduplicated property records with
verified ownership, valuation, and geolocation.

Significant reduction in user-reported listing
errors; improved buyer trust and session time.

Operational
Efficiency

Automated pipelines and schema governance
reduce manual intervention.

Faster source onboarding

Listing Freshness &
Speed

Near real-time updates from MLS and AVM
sources through CDC pipelines.

“Time-to-live” for updates reduced from 24h to
under 30min; higher engagement conversion.

Improved Valuation
Consistency

Normalized AVM, appraisal, and public record
values with version control.

More accurate pricing models

Regulatory & MLS
Compliance

Role-based access, lineage tracking, and
masking of restricted data.

Zero compliance breaches; smoother audits and
MLS partner retention.

Enhanced Buyer-
Seller Experience

Consistent data and real-time synchronization
enable transparent transactions.

Higher lead-to-conversion ratio; stronger repeat
user retention.
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. Conclusion

By adopting a metadata-driven ingestion framework, marketplaces can turn this fragmentation into a strategic
advantage. Standardized schemas, automated validation, and quality enforcement ensure that every listing and
valuation is accurate, timely, and traceable. The outcome is not only cleaner data but smarter marketplaces — where

buyers trust what they see, sellers gain visibility, and operators scale confidently with audit-ready, high-quality data.

8. Contact Us

Email: contact@kadellabs.com

R4 Phone: +91-9116593100

@ Web: www.kadellabs.com
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