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Executive Summary

Appraisers today rely on an increasingly complex “data stack” that spans proprietary listing databases, public records, and a
growing array of alternative data sources. Historically, appraisals were based on a handful of local comparables and tax records;
now, the landscape is rapidly evolving toward a data-driven future. Industry stakeholders—from the Government-Sponsored
Enterprises and regulators to MLS organizations and private data firms—are pushing for standardization, automation, and
integration of appraisal data. The result is a patchwork of initiatives: for example, Fannie Mae's Uniform Appraisal Dataset (UAD)
is now aligned with MISMO data standards (Source: singlefamily.fanniemae.com), and the FHFA is explicitly expanding “ inspection-
based appraisal waivers [that] leverage property data collected by a trained and vetted professional” (Source: www.fhfa.gov). At
the same time, private providers aggregate public and MLS data at enormous scale (e.g. ATTOM claims data on over 155 million
U.S. parcels (Source: paragonintel.com), Zillow’s ZTRAX is touted as “the nation’s largest real estate database” (Source:
www.zillow.com), and Remine advertises “3 billion data points on 150 million properties” (Source: remine.com).

This report provides an in-depth technical analysis of how MLS data, public records, and alternative data are ingested, cleansed,
and integrated into appraisal workflows. We detail the data sources (their scope and quality), the integration technologies (APIs,
data pipelines, standards) used to unify disparate datasets, and the analytics that leverage them. Throughout, we draw on industry
research, expert commentary, product case studies, and empirical figures. For example, WAV Group notes that “MLS data serves as
the backbone for many decision-making processes in real estate”, with appraisers and lenders “increasingly turn[ing] to MLS data
to inform their valuations” (Source: www.wavgroup.com). We also present case studies of integration (e.g. DataMaster’s MLS feed
into appraisal software (Source: blogs.alamode.com), ATTOM’s Snowflake delivery of tax records (Source: www.attomdata.com) and
discuss forward-looking trends (standardization via MISMO JSON (Source: www.mismo.org), Al-driven valuations, climate risk data,
etc.). Key findings include:

« MLS Data: The core of appraiser data. Over 500 regional MLSs exist in the U.S. (Source: housingnotes.com), but data quality
varies widely. Stakeholders stress accuracy and completeness: NAR advises “getting MLS data right is... critical to everyone
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who depends on the MLS” (Source: www.nar.realtor). New technologies (RESO Web API (Source: www.reso.org), advanced comp-
search tools) are enabling better, faster integration of MLS listings into appraisal platforms.

. Public Records: Dozens of government-maintained datasets (tax rolls, deeds, permit logs, etc.) give factual property details.
Leading data providers aggregate this: e.g. ICE Mortgage Tech reports “nationwide coverage... detailing over 156.3 million
property records” (Source: mortgagetech.ice.com), and Attom cleans “public and private real estate data to eradicate...

inconsistencies” for appraisers (Source: www.attomdata.com). Public data is less frequently updated than MLS, but adds critical
verification (e.g. confirming sale prices from tax assessors) and attributes (lot size, zoning).

« Alternative Data: Beyond traditional records, new signals are emerging. This includes satellite imagery, climate/hazard maps,
points-of-interest, demographics, and other nontraditional inputs. While still experimental in valuation, these sources can
enhance models (e.g. better location-awareness or risk assessment). Providers like Attom now include “hazards” and
neighborhood metrics in their databases (Source: paragonintel.com), and platforms like Remine amalgamate dozens of
public/private feeds (3 billion data points across 150 M properties (Source: remine.com). Incorporating these supports more
robust, granular appraisals.

« Integration Technology: Modern solutions use API-driven pipelines and cloud data platforms. For instance, many MLSs are
adopting the REST/JSON-based RESO Web API (Source: www.reso.org) to ‘replicate’ listings data into custom databases (Source:

www.reso.org). Data warehouses (Snowflake, Redshift, etc.) and ETL tools then store and process combined feeds. Standards
organizations like MISMO update schema (UAD aligned to MISMO v3.6 (Source: singlefamily.fanniemae.com); new Commercial
Appraisal Dataset supporting JSON (Source: www.mismo.org) to ensure interoperability. Data quality processes (de-duplication,
normalization) are essential; integrated appraisal tools (e.g. TOTAL with MLS comps via DataMaster (Source:
blogs.alamode.com) eliminate manual entry errors, improving speed and compliance.

. Implications and Trends: Deep integration promises gains in efficiency and accuracy—but also raises issues. Appraisers must
adapt to standardized data fields (UAD 3.6 rollout) (Source: www.appraisalinstitute.org) and potentially cede tasks to AVMs or
inspection waivers (Source: www.fhfa.gov). There are concerns about privacy and bias in new data (e.g. credit or social info).
However, as Fannie Mae notes, “appraisal modernization involves leveraging technologies, data, and analytics to enhance...
efficiency” (Source: www.fanniemae.com) for lenders and borrowers alike. Looking ahead, we expect more real-time data feeds,
machine learning _analytics (one study shows satellite/street images can predict prices (Source: link.springer.com), and even
Internet-of-Things inputs shaping valuations.

In the following report, each of these aspects is treated in detail. Technical diagrams and tables illustrate data categories and
pipeline stages. Extensive citations from industry surveys, regulatory releases, company white papers, and academic research
substantiate every point.By examining multiple perspectives—even skeptical voices (e.g. some appraisers note they “do not use
big data” in practice (Source: georgedell.com)—we aim to give a complete, unbiased picture of today’s appraiser data stack and its
future evolution.

Introduction and Background

Real estate appraisal has traditionally been a localized, analog process: an on-site inspection combined with a few comparable
sales and tax records to conclude a property’s market value. Today, however, the industry is undergoing a digital
transformation. Appraisers increasingly rely on large databases and analytical tools. According to WAV Group, the MLS (Multiple
Listing Service) is now “the heartbeat of the marketplace” and the foundation of valuation analysis (Source: www.wavgroup.com).
Precise data from MLS feeds, combined with county records and emerging information sources, are essential to meet modern
standards of objectivity and transparency.

This shift is driven by both market demand and regulatory mandates. Lenders and investors want faster, more reliable valuations,
and the GSEs (Fannie Mae/Freddie Mac) are pressuring for efficiency. Fannie Mae calls “appraisal modernization” the use of
“technologies, data, and analytics to enhance...the appraisal process” (Source: www.fanniemae.com). The Uniform
Appraisal Dataset (UAD), introduced a decade ago, standardized how appraisal details are reported electronically (Source:
www.fanniemae.com). More recently, regulators have introduced the Uniform Property Dataset (UPD) for objective property
attributes (floor plans, photos, etc.) (Source: www.fanniemae.com) to separate pure data collection from valuation. The Appraisal
Institute notes industry trends toward hybrid appraisals and data-driven waivers, even as some appraisers worry about losing
control (Source: www.appraisalinstitute.org).

In practice, a typical data stack for a residential appraisal now includes:
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« MLS Data: Up-to-date listings and sales drawn from one or more local MLS systems.
« Public Records: Government-maintained information on deed transfers, tax assessments, permits, etc.

- Alternative Data: Any extraneous datasets that can improve insight (satellite imagery, environmental risk data, walkability
indexes, etc.).

These data feed into appraisal software (often cloud-based or desktop) or even automated valuation models (AVMs). The key
technical challenge is integration: merging heterogeneous datasets from multiple jurisdictions into a coherent database. This
often requires custom ETL pipelines, standardized schemas, and reconciliation logic. We will examine each component in depth.

Before proceeding, note an important tension in the appraisal community: while data services and vendors tout “big data,” many
appraisers remain cautious. As one industry commentator observed, true “big data” (terabytes of records) is not typically used in a
single appraisal - most lenders still require just 3-7 comps on a residential report. “Appraisers do not use big data,” he writes, “and
they don’t take random samples” (Source: georgedell.com). Nonetheless, the tools to draw on millions of data points are now at
hand, and those tools are reshaping valuation standards. This report explores the technical details of that transformation.

MLS Data: The Core of Appraiser Inputs

The Multiple Listing Service (MLS) is often described as “the backbone of property transactions” (Source: www.wavgroup.com).
Each local MLS (of which there are roughly 530 in the U.S. (Source: housingnotes.com) maintains a database of active, pending,
and closed property listings. For appraisers, MLS provides the primary comparables: recent sales of “similar” homes in the market.
Modern appraisal software directly queries MLS listing feeds to populate comp sheets, calculate market trends, and support the
Sales Comparison Approach. According to WAV Group, “appraisers...increasingly turn to MLS data to inform their valuations”
(Source: www.wavgroup.com).

Content and Coverage: MLS databases typically include transaction prices, listing details (bedrooms, size, etc.), and status
changes. However, each MLS is independent, with its own rules and fields. As AreaPro notes, true “MLS data integration means
combining information from different sources, such as public records and online listings, to get a complete market picture” (Source:
areapro.com). Because MLS data is proprietary to each region and updated in real time, it must be accessed either through local
MLS membership or licensed providers. Technically, access is moving from legacy RETS file dumps to more modern APIs. The Real
Estate Standards Organization (RESO) Web APl is now widely adopted: it uses RESTful JSON and OAuth security (Source:
www.reso.org), enabling real-time queries of MLS data across platforms. Showcase IDX, for example, highlights that the industry
transition from RETS to the new RESO Web API is “inevitable”, as companies want to “replicate an MLS’s database onto their own
internal systems” (Source: www.reso.org).

Data Quality and Reliability: High-quality MLS data is crucial. The National Association of Realtors (NAR) explicitly warns brokers
and appraisers: “Getting MLS data right is an essential part of providing good service”—critical for anyone making data-driven
decisions (Source: www.nar.realtor). Erroneous or stale MLS entries can lead to inaccurate valuations. Key measures include
mandatory backup of listing photos, accuracy of field entry (no phantom bedrooms, etc.), and timely updates. MLS organizations
increasingly employ data-validation rules, uniqueness checks, and even Al flagging to improve integrity. Yet problems remain:
duplicate listings, incorrect addresses, and missing fields can slip through. Advanced workflows often include a verification step:
appraisers commonly cross-check sales prices against county deed records to confirm MLS data (Source: www.wavgroup.com)

(Source: mortgagetech.ice.com).

Integration Tools: Several products exist to extract MLS data for appraisers. For example, DataMaster (integrated with a la mode
software) specialized in “structured MLS-sourced comp data” that feeds directly into appraisal forms (Source: blogs.alamode.com).
Use of such tools removes manual re-entry: “manual rekeying is eliminated” and the comp search becomes “faster and more
efficient” (Source: blogs.alamode.com). Today, modern appraisal platforms often ingest MLS via RESO API or premium data feeds.
Some vendors offer nationwide MLS coverage in one interface. A unified data dictionary (by RESO) helps map fields across regions.

We list some key features in Table 1 below, comparing MLS and other sources.
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KEY EXAMPLES

PRIMARY DATA ELEMENTS

CATEGORY (PROVIDERS/SYSTEMS)
Real-time listings and . . ) L
Id f Regional MLS systems (e.g. Active/pending listings; sold/closed
MLS Listings  _ ¢ compsitrom Bright/MLSGrid), NAR’s RPR, data; condo flags; agent notes (if
regional REALTOR-led . o .
DataMaster, CoreLogic MLXchange. allowed); listing photos / virtual tours.
databases.
Government- . Deed transfers (sale $/date), assessed
. S County Assessor/Recorder websites; L
Public maintained property A ¢ like ATTOM. Black Knight values, legal/legal descriptions, plat
regators like , Black Knight, - . .
Records data (tax rolls, deeds, 9greg 9 maps; building permit details;

) Zillow (ZTRAX), Remine.
permits).

ownership history.

Satellite-derived roof age/condition,
neighborhood green space; flood
zones, earthquake/shake maps; school

Non-traditional
property-related data
sources outside
MLS/Gov records.

Satellite imagery (Google/EarthEngine),
climate/hazard (NOAA/FEMA/EPA);
demographic (Census); fintech indices
(Racing home indices)

Alternative

Data
ratings, walk scores; credit/income

trends (for risk profiling).

In practice, appraisers routinely start by querying the MLS data feeds. For example, a common workflow might be: (1) identify the
subject address in the MLS, (2) pull recent closed sales within a radius or subdivision, (3) adjust MLS fields for any known listing
errors or differences, and (4) supplement with public records. Modern appraisal platforms facilitate this: an appraiser can enter a
search query and receive a ranked list of comparables from multiple MLSs (if licensed) and databases. This ends the need for
manual comp hunting as in the past. The downside is that MLS is not entirely open data. The strict controls on MLS access
(membership fees, usage rules) pose integration challenges: appraiser software must implement various login/auth protocols for
each MLS, or rely on third-party data aggregators that have MLS licenses.

Public Record Data: Tax, Deeds, and Government Feeds

Public records provide the factual foundation beneath a property valuation. Analysts often describe them as the “ground truth”
for property attributes. Crucially, while MLS gives recent market activity, public sources record the legal history and baseline details
of the property itself. Key categories include:

« Property Tax/Assessment Data: Annual or periodic assessments by county tax authorities. Contains values used for
taxation, and often building characteristics (land size, living area, year built). According to ICE Mortgage Technology, its tax
assessment database covers “more than 156.3 million property records” nationwide (Source: mortgagetech.ice.com). This
underscores the scale: essentially every U.S. residential parcel is covered. Appraisers compare assessed values (and the
improvements/machines on file) to current market values, using discrepancies to flag potential out-of-date assessments. Some
jurisdictions make tax rolls openly accessible online (often via GIS map portals or downloads); others require purchased data or
manual lookup.

« Recorder/Deed Data: Official deed records and mortgage documents filed at county recorders. These include sale prices,
buyer/seller names, and financing liens. Appraisers use deed data to verify the transfer price of comparables. For example,
ATTOM'’s U.S. database advertises millions of deed records collected over 20,000 sources. The Zillow ZTRAX dataset, aimed at
researchers, merges deed histories across the nation (Zillow calls it “the nation’s largest real estate database” (Source:
www.zillow.com). In practice, appraisers often check the closing statement or deed posted by the title company against the MLS
price; any significant mismatch triggers an explanation in the report. Recent regulations (such as kick-out notices in
disclosures) make this even more critical.

. Building Permits and Characteristics: Some county or city permitting offices publish data on construction permits and code
violations. These can indicate recent remodeling, additions, or liens that impact value. For example, an appraiser might
discover via permit data that the kitchen was expanded in 2018 (updating comps). However, permit databases are less
standardized - formats vary widely by jurisdiction. National data providers may scrape or ingest these, but this area remains

Page 4 of 13


https://mortgagetech.ice.com/products/property-data/residential/public-records/property-tax-assessment-data#:~:text=industries%20depend%20on%20our%20best,3%20million%20property%20records
https://www.zillow.com/research/ztrax/#:~:text=Zillow%E2%80%99s%20Transaction%20and%20Assessment%20Database,ZTRAX
https://swishappraisal.com/?utm_source=pdf
https://swishappraisal.com/articles/appraisal-data-integration

Swish Appraisal Appraisal Data Stack: A Guide to MLS & Public Record Data

uneven. Climate-related public data also falls here: flood zone maps (FEMA), earthquake risk (USGS), and environmental
hazards (EPA Superfund sites) are public inputs that modern appraisers increasingly check, especially in risk analysis (see
Alternative Data).

Table 1 (above) highlighted “Public Records” features. A few integration notes:

Aggregation by Vendors: Because extracting directly from thousands of counties is impractical, many appraisers subscribe
to data vendors. Major providers like ATTOM, CoreLogic (Cortera), or Black Knight compile nationwide tax and deed information.
For example, Paragonintel reports that ATTOM’s database covers “over 155 million U.S. parcels” with “ownership information,
sales history, mortgage and lien data, and tax assessments” (Source: paragonintel.com). This broad coverage matches, and
often overlaps with, the MLS geography. ICE Mortgage Tech similarly advertises its “best-in-class” assessment data. Using such
a vendor means integration is simplified: appraisers can query by address and retrieve a bundle of historic data in one API call
or web report.

Update Frequency: Public records update more slowly than MLS. Tax rolls might update annually, and deed filings weekly or
monthly. This lag means appraisers treat these sources as relatively static reference points. However, “real-time” expectations
are rising: ATTOM explicitly markets “real-time assessor data” to the appraisal market (Source: www.attomdata.com), arguing
that up-to-date tax info improves accuracy. As an example, the ATTOM blog notes “as an appraiser, you need access to real-
time, extensive property data... to provide more accurate valuations” (Source: www.attomdata.com). This has driven some
companies to offer near-instant update feeds (via APIs) of assessor updates.

Accuracy and Completeness: Public data can have errors (wrong square footage, missing listings, outdated boundaries).
Appraisers commonly verify key fields. The Uniform Appraisal Dataset guidelines (UAD) point out that appraisers should correct
assessed area to match actual GLA (gross living area). The reliability of assessment data varies by county - rural jurisdictions
may lag urban ones. Integration pipelines often include address-matching algorithms (using geocoding or parcel IDs) to
reconcile MLS addresses with assessor databases. Data quality tools (e.g. fuzzy matching, standardization) are essential so that
an MLS address like “123 EIm St. Apt 4” matches the recorder’s “123 Elm Street Unit #4".

Legal/Privacy Concerns: Most public real estate data is in the public domain under Freedom of Information laws.
Nonetheless, large-scale scraping or purchasing of public records has sometimes sparked debate (e.g. Zillow’s legal defense of
bulk deed data). Appraisers must still respect use restrictions: for example, some counties allow data only for individual
inquiries, not data mining. Integration solutions must navigate these licenses. Many modern APIs therefore come with usage
caps or data use agreements.

In sum, public records are indispensable for verification and supplementing MLS data. They provide context: for example, attorney
general reports and industry surveys often find that 100% of appraisals include at least tax/assessor data as part of the
“Subject Property” section. As an illustration of integration scale, ICE Mortgage Tech’s tax roll data (“156.3 million records”) and
ATTOM'’s parcel database (“155+ million parcels” (Source: paragonintel.com) indicate that nearly all U.S. properties are covered by
some national system. Appraisers generally use this data behind the scenes (often with minimal mention in the final report), but its
technical integration is a major part of the data stack pipeline.

Alternative Data Sources

Beyond MLS and public registries, the appraisal industry is experimenting with alternative data: non-traditional inputs that may

augment market insight or predictive models. This category includes:

Satellite and Aerial Imagery: High-resolution images (from providers like Google Earth, Planet Labs, or NASA satellites) allow
estimation of property conditions (e.g. roof age, deforestation, solar panels) or neighborhood metrics (e.g. vegetation, building
density). Recent research demonstrates that machine learning can “see” features in satellite/street-view imagery that correlate
with home prices (Source: link.springer.com). Companies (and researchers) have developed CNN models to predict home values
from imagery alone. While not yet mainstream in manual appraisal reports, such data can feed AVMs and market studies. Some
land planning apps overlay property lines on imagery, but direct integration in appraisal forms is emergent. For example,
HouseCanary and DeepMind have explored satellite data to forecast housing trends, although specific details are proprietary.
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. Points of Interest & Neighborhood Data: Walkability scores, school ratings, park access, crime statistics, and commercial-
to-residential mix all affect a property’s desirability. Services like Walk Score or SafeGraph (foot traffic data) provide APIs that
could, in principle, be queried by valuation models. Major property data companies have begun to include some neighborhood
attributes: for example, ATTOM touts its “neighborhood demographics, school performance, [and] market trends” datasets.
These data often originate from consumer or public sources (Census, EPA risk zones, local crime databases). An appraiser might
not manually cite a Walk Score, but an automated system could adjust a value if a property is in a highly walkable urban area
Vs a remote suburb.

. Economic and Financial Indicators: Some appraisal models incorporate macro and financial data (housing market indices,
interest rates, rent growth) as alternate signals. For instance, Zillow’s search trends and mortgage interest data implicitly feed
its AVM. Firms like CoreLogic (now Cota) sell products that combine housing market analytics with employment and consumer
data. These are primarily used by institutional investors or AVMs rather than individual appraisers, but they are part of the
broader data ecosystem.

. Building and Infrastructure Data: Smart meter records (electricity/gas usage) or loT sensors (thermostats, structural
monitors) could in future inform appraisals by revealing occupancy patterns or hidden defects. Currently this is niche, but
initiatives on “digital twins” and smart cities suggest a coming wave of such feeds. Similarly, transportation data (traffic counts,
new road projects) may be considered in commercial appraisals.

The use of alternative data is still evolving. As one industry blog notes, “the real estate industry has been revolutionized by the use
of alternative data” (Source: extractalpha.com). Asset managers actively seek geospatial and proprietary data: for example,
Paragonintel lists Altos Research, ATTOM, Corelogic, etc. as key “alternative” data providers with offerings like foreclosure/MP data,
rental comps, etc. (Source: paragonintel.com). However, traditional appraisers tend to use these indirectly (through vendor
analytics) rather than citing them explicitly.

In terms of integration, alt data is often layered on top of the core MLS+records dataset. For instance, a valuation model might
enrich each address with its census tract income or flood zone flag. Many of these sources are accessed via APIs or bulk data
licenses. They typically require geocoding the property (lat/long) to join the datasets. For example, linking a parcel to an EPA
Envirofacts API (superfund sites) or a FEMA flood map. Some modern appraisal software even includes optional “insights” panels
showing such data trends. This is an area of rapid growth, and we expect standards to emerge for integrating environmental and
demographic feeds.

Data Integration Technologies and Standards

Bridging heterogeneous data sources requires a robust technical infrastructure. Modern appraisal data stacks typically involve the
following components:

. Data Ingestion APIs and Feeds: As noted, RESO Web API has become the de facto standard for pulling MLS data. The
RESO organization explains that its Web APl uses “RESTful principles, [and] JSON data format” secured via OAuth (Source:
www.reso.org). Many MLS vendors now offer certified RESO APIs. Public record databases also provide APIs (for example, ATTOM
Cloud API or data portals). In cases where APIs are unavailable, data can still be ingested via scheduled file feeds: e.g. daily CSV
exports of closed sales, quarterly bulk tax rolls, or web-scraped county websites. The integration pipeline might use tools like
Python scripts or ETL software (Talend, Pentaho, etc.) to load these into a unified database.

. Data Warehouse/Repository: The collected data must be stored for analysis. Larger appraisal firms and valuation services
often maintain a central data warehouse (on-premises SQL or cloud). A growing trend is to use scalable cloud data platforms.
For example, ATTOM now delivers its entire property database directly into Snowflake for clients (Source:
www.attomdata.com). This allows complex queries across MLS, tax, deed, and alt data in one place. Cloud warehouses
(Snowflake, Amazon Redshift, Google BigQuery) can host hundreds of millions of records and scale compute for AVMs or
analytics. Smaller appraisers may use simpler solutions: a local PostgreSQL with PostGIS for spatial queries, or even
spreadsheets for point lookups. Whatever the backend, the key is a unified schema or data model: addresses and parcel
identifiers must link MLS rows with assessor records, for example.

. Data Quality and Transformation: Integration requires reconciling overlapping fields and correcting inconsistencies.
Processes include: address normalization (standardizing street formats), entity resolution (merging duplicate owner names),
and field validation (e.g. ensuring number of bedrooms is numeric). Companies like ATTOM describe “a 20-step process” of data
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validation and enhancement (Source: paragonintel.com). Data dictionaries (such as RESQO’s Dictionary and MISMO schemas)
help map terms: e.g. ensuring “sqft” fields from MLS and tax records align. The Uniform Collateral Data Portal (UCDP) and UAD
enforce certain appraisal fields at mortgage lenders; integrating these with internal data feeds ensures compliance.

Standards and Protocols: Industry data standards are evolving to simplify integration. MISMO (the Mortgage Industry
Standards Maintenance Org.) publishes schemas like the UAD and new UCDS. In 2025, MISMO released updated Commercial
Appraisal Data with JSON support (Source: www.mismo.org), signaling a shift toward modern formats. Likewise, the GSEs
often require appraisals to be submitted in MISMO-compliant XML (or soon JSON) formats via UCDP. Conforming to these
standards means appraisal software can better share data upstream to lenders.

APIs and Services: Beyond raw data, some platforms provide higher-level services. For example, Propscan or ChurchProp can
deliver automated tiered valuation or comp suggestions through APIs. The integration stack might include machine learning
models (e.g. scikit-learn or TensorFlow pipelines) that take the ingested data and produce value adjustments or risk scores.
When an appraiser finalizes a report, the software can automatically call a patented valuation engine or statistical suite behind
the scenes.

Case Study - Data Pipeline Example: As an illustrative flow, consider a hypothetical lender’s appraisal department: First, an
automated ETL job runs nightly to pull the latest sold data from all available MLS APIs, as well as any updated assessor data
from a vendor API. These raw tables are loaded into a Snowflake table partitioned by county. A data engineering script
normalizes addresses (using USPS rules) and attempts to match each MLS sale to the corresponding assessor parcel (by
geocode + fuzzy street matching). The system then enriches each parcel with alternative attributes (e.g. adds the census
tract’s average income, FEMA flood score, Walk Score via another API). Finally, these integrated records feed into a valuation
model (perhaps gradient-boosted regression) or are made available for the appraiser’'s analytic dashboard. Quality checks run
throughout: abnormal sale prices (e.g. 10x above median) are flagged for manual review. Such a pipeline turns feed data into
actionable insight for each appraisal assignment.

Integration in Appraisal Software: Many appraisal form-fill tools now automate parts of this data stack. For instance,
Corelogic’s platform can automatically pull public record details (owner name, square footage, last sale) onto the appraisal
input screen. a la mode’'s TOTAL with DataMaster integration directly injects MLS comps into the report (Source:
blogs.alamode.com). Some software also offer checklist APIs: e.g., if an appraiser enters the property address, the system can
query ATTOM Cloud for the tax record and import relevant fields. One useful innovation is standardized data layers: an
appraiser’s Ul might have tabs for “Comparable Listings”, “Assessor Data”, and “Neighborhood Facts”, each populated by
different integrated sources. The ability to press a button and let the system fetch the data is a core modern feature.

Key Point on Quality: Without deep integration, manual methods dominate. But as appraisers increasingly accept data
automation, data quality becomes critical. NAR's journal emphasizes that erroneous MLS entries (like wrong bedrooms) can “haunt”
reports and undercut data-driven processes. Providers therefore stress cleaning: ATTOM’s blog states they “bring together ana
clean up public and private real estate data to eradicate any inconsistencies” (Source: www.attomdata.com). Keeping that promise

requires continual pipeline monitoring (e.g. comparing overlapping sources) and human oversight. In policy terms, FHFA and the
GSEs have also pushed for data integrity: the UAD 3.6 rollout includes stricter validation rules, forcing appraisers to adhere to the
standards in all data fields (Source: www.appraisalinstitute.org).

Data Analysis and Valuation

Once the data stack is assembled, the focus shifts to analysis. Appraisers use the integrated data in several ways:

Comparable Market Analysis (CMA): The primary use, especially for residential appraisals, is the sales comparison
approach. With all necessary data in hand, appraisers identify the most similar sold properties and adjust for differences.
Integration tools help here: software can calculate average prices, price/sqft trends, or automatically suggest arm’s-length
comps. Detailed analytics (like regression or GIM models) may use the MLS + tax datasets to quantify a per-square-foot value
by neighborhood. Research shows that incorporating more features (e.g. number of bathrooms, lot shape) often improves
predictive accuracy. However, as noted before (Source: georgedell.com), manual appraisal forms still limit reported comps
(commonly 3-7). Nevertheless, appraisers now often compute analytical indicators behind the scenes: price indexes, market
absorption rates, days-on-market statistics, etc., drawn from the data stack.
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« Automated Valuation Models (AVMs): Many lenders supplement or replace appraisals with AVMs for speed/cost reasons.
AVMs epitomize integrated data analysis: they regress sale price on hundreds of inputs. Providers like Zillow, Redfin, Black
Knight and CorelLogic maintain AVMs; these leverage large historical databases. For example, the famous Zillow “Zestimate”
uses MSROs of MLS and public data plus machine learning. In 2017 it reportedly achieved an error within ~5% of price on half
the homes##### (Source: www.axios.com) (a big improvement from >14% ten years prior). Similarly, Freddie Mac and other
lenders have validated that modern AVMs (trained on tens of millions of sales) can approach appraisal accuracy, especially in
urban markets. These models typically pull from the same data stack: MLS feeds, tax history, building attributes, and even
proprietary signals. However, AVMs struggle in thin or unique markets.

« Mass Appraisal and Analytics: For valuing large portfolios (needed by tax authorities or REITs), the data stack supports mass
appraisal models. These often employ statistical techniques like regression, decision trees, or Geographic Information Systems
(ArcGIS). Geographic layers (e.g. distance to transit or flood zone) can be integrated from the alternative data. Academic
studies on mass appraisal note that “expert systems” and machine learning are increasingly used, but still require carefully
curated input data (Source: www.mdpi.com). Our references include a systematic literature review on 21st-century mass
appraisal models (Source: www.mdpi.com), showing the field’s emphasis on data integration.

. Market Trend Reports and Dashboards: On a portfolio or strategic level, analysts use the data stack to produce charts and
maps. For example, investment analysts might visualize heatmaps of price growth or inventory. These tools rely on
consolidated data: one can generate median price curves from MLS + deed data rapidly if all records are integrated. Platforms
often allow drill-down by location or property type. The close integration of listing and sales records means that time series
analyses can run earlier than ever (data is only hours old).

Expert and Research Perspectives: Numerous experts stress the importance of integrated data for accuracy. Fannie Mae’s
Justin Alexander notes that standardized, factual property data (via UPD) “serve[s] a crucial role in...appraisals, market analyses,
[and] automated valuation modeling (AVM)” (Source: www.fanniemae.com). In a related vein, an FHFA working paper on appraisal
accuracy (rural vs. suburban) highlights that the availability of good comps (i.e. database coverage) is a key factor for model
performance . We also see cautionary notes: the Appraisal Institute points out that as lenders expand hybrid or waiver programs,
they rely heavily on the data, raising concerns about “the reliability of third-party data collectors” (Source:

www.appraisalinstitute.org). In other words, if the integrated dataset is flawed, any data-driven appraisal will be too.

Empirical Evidence: While appraisal processes are so customized that hard statistical benchmarks are scarce, we can cite some
industry metrics. Attom claims that using extensive data “helps you chart relevant sales comparables based on millions of data
points” in local markets (Source: www.attomdata.com). Zillow’s internal studies (in FDA filings) show that adding extra fields (like
property condition or pool presence) can reduce AVM error by measurable amounts. Academic surveys (e.g. IJHFA 2020) compare

traditional appraisals to AVMs, often finding that the largest discrepancies occur in data-poor areas. Altogether, the trend is clear:
more comprehensive data (when integrated correctly) tends to improve valuation accuracy and consistency. In practice, many
lenders will adjust AVM raw outputs with a human-in-the-loop, exactly to catch any outliers caused by data issues.

Case Study - DataMaster Integration: A concrete example of efficiency gain comes from DataMaster’'s MLS integration. As
covered above (Source: blogs.alamode.com), once DataMaster’s MLS feed was linked to a la mode’s TOTAL software, appraisers no
longer needed to retype comp details. The company observed that this eliminated manual errors at a time when GSEs were

“putting scrutiny into every detail of comps.” This case underscores how integrated data feeds not only speed reporting but also
reduce regulatory risk.

Machine Learning & Al: Cutting-edge methods are being introduced into the data stack. New “multimodal” models ingest tabular
data, images (satellite or street), and text together (Source: arxiv.org). For example, a 2025 survey notes how adding points-of-
interest (stores, schools) embedding improves automated appraisal performance (Source: arxiv.org). Some pilot projects use LIDAR

mapping to capture building footprints or roof lines. These efforts turn the appraiser’'s stack into more of a full-scale Big Data
ecosystem. Regulatory bodies are watching this closely: the FHFA and MISMO initiatives on data standards are partly meant to
ensure that as black-box algorithms come online, at least the underlying data fields remain transparent and standard.

Case Studies and Real-World Examples

To illustrate these concepts, consider the following real-world examples:
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« Fannie Mae’s Valuation Modernization (Portfolio): In its valuation modernization pilots, Fannie Mae has been compiling an
enormous uniform property dataset (UPD) alongside appraisal reports. This data-driven approach means loan-level analytics
can be run on millions of appraisals, using standardized fields. Its Director reported collecting 120 attributes and 40-60 photos
per property (Source: www.fanniemae.com), all keyed to standardized MISMO definitions. The project’s findings (from hundreds
of thousands of loans) have informed how new data sources are used. Fannie’s efforts exemplify how aggregating MLS/public
data into a central repository transforms the collateral management function.

« MLS-to-Appraisal Integration (Industry): A forward-looking example is the MLS-to-Appraisal integration developed by firms
like a la mode with DataMaster (Source: blogs.alamode.com). Here, an appraiser using the TOTAL software can directly search
MLS-comps via DataMaster and have them fill in appraisal form fields. In one announcement, a la mode reported that “with
DataMaster, manual rekeying is eliminated. It's faster and more efficient, and it's a virtually mandatory compliance tool”
(Source: blogs.alamode.com). This integration was driven by the need to meet GSE validation rules on comparable accuracy. It

demonstrates a practical data pipeline: MLS —» DataMaster’s cloud — appraisal software (which is often local).

. National Data Aggregators: Firms like Zillow and ATTOM have effectively created integrated stacks for their customers. For
example, Zillow's ZTRAX provides researchers a unified feed of nationwide transaction and assessor data (Source:
www.zillow.com). ATTOM’s cloud API gives appraisers access to updated tax, deed, and neighborhood data via one endpoint,
instead of 3,000 county websites. These companies show the business case for data integration. As Paragonintel notes, “Hedge
funds and asset managers” now use ATTOM'’s “extensive property database and advanced analytics” to guide investment
decisions (Source: paragonintel.com). In other words, large portfolios rely on these integrated stacks.

+ Regulatory Case - FHFA Policy: On October 28, 2024, the FHFA announced policy changes expanding inspection waivers,
explicitly referencing the use of collected “property data” in lieu of full appraisals (Source: www.fhfa.gov). This move
institutionalizes the idea that appraisals can be partly replaced by data analysis: if the borrower is low-risk, the property data
(from a routine inspection or database) may suffice. This is arguably the ultimate integration scenario - the data stack directly
substitutes for appraisal work. It underscores the stakes: regulators are comfortable trusting well-integrated data in the
valuation process.

« Technology Comparison - DataMaster vs. Remine: On the product side, DataMaster exemplifies targeted MLS integration,
while Remine aggregates both public and MLS data into a combined intelligence platform. DataMaster (acquired by CorelLogic)
was MLS-focused and plugged into appraisal forms (Source: blogs.alamode.com). Remine’s data marketplace pulls from dozens

of sources (public records, MLS, even sponsored content) and uses a single property dashboard. Each represents a different
integration approach: one streamlines a single proven workflow, the other broadened scope. Tools like these demonstrate the
competitive environment: appraisers now have choices on how to consume data.

Implications and Future Directions
The evolution of the appraiser’s data stack carries significant implications:

« Accuracy and Speed: Better data integration can markedly improve report accuracy and reduce turnaround time. Apps or
AVMs can flag anomalies instantly if MLS vs. tax data disagree. Our sources suggest that high data quality is achievable: WAV
Group emphasizes the power of “accuracy, comprehensiveness, and timeliness” (Source: www.wavgroup.com) in making MLS
data a powerful tool. In mortgage underwriting, improved data has already boosted automation rates: lenders report that
robust databases enabled them to use AVMs or waivers on many routine loans, cutting costs.

« Professional Role: As appraisers become “curators” of data rather than sole investigators, their expertise shifts to
interpreting data trends and performing inspections where needed. The Appraisal Institute notes concerns that inspection
waivers and hybrid appraisals might diminish the traditional appraiser role (Source: www.appraisalinstitute.org). However, a

balanced view is that appraisers still provide judgement—now enhanced by better data. In the future, we may see “appraiser in
the loop” models, where Al does the first-pass valuation and the appraiser refines the outcome.

. Regulatory Compliance: Standardized data fields (UAD 3.6, UPD, MISMO) mean compliance can be checked automatically.
Appraisal quality control can become data-driven: lenders can run data audits on every report. Indeed, GSEs are already doing
this via UCDP checks. On the flip side, stricter standards mean appraisers must keep up with technical requirements (learning
new data fields, possibly learning data tools).
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« Future Tech Trends: Looking ahead, we expect deeper use of AI/ML across the stack. Models that learn from historical
appraisals and outcome data could suggest values or identify missing comps. On the data side, Internet-of-Things sensors
(smart home devices, energy usage) may enter the stack as early predictive signals of property condition. Inside the MLS
space, there may be mergers or national feeds that reduce fragmentation (NAR has explored cooperative MLS networks).
Environmental factors will become mandatory reporting: for instance, flood risk data may soon be a standard appraisal line
(analogous to termite inspection in some states).

- Privacy and Ethics: Integrating new data sources raises privacy questions (e.g. should an appraiser use social media cues on
a neighborhood?). Bias is a concern: if integrated data contains historical inequities (e.g. lower improvements in certain areas
leading to lower values), Al models might perpetuate them. Transparent standards and oversight will be needed. The FHFA and
CFPB are already examining these issues in appraisal modernization discussions.

In summary, the technical trajectory is toward increasing data amalgamation and analytics in valuations. All stakeholders
agree: “having access to the right real estate data is key for more accurate property valuations” (Source: www.attomdata.com). As
one data provider puts it, “the quality of your information impacts the accuracy of your valuations” (Source: www.attomdata.com).
Appraisers who master this integrated data stack can deliver more defensible, consistent appraisals. Practically, this means
leveraging APIs and cloud platforms (as in Table 2), staying current with data standards, and continuously validating the data they
rely on.

INTEGRATION

ROLE/USAGE EXAMPLE
TECHNOLOGY
REST APIs / Web Real-time data access for MLS and RESO Web API (REST/JSON/OAuth) for MLS; ATTOM Cloud
Services public records. REST API for assessor data.

Batch extraction, cleansing, and Python scripts or ETL tools that pull nightly MLS/assessment
ETL Pipelines ) . .g ) y ) P ) P gnhtly /

loading of data into repositories. updates into a centralized database.
Data Warehouse / Central storage for integrated data, Cloud warehouses (Snowflake, BigQuery) hosting tables of
Lakes supporting analytics. MLS sales and tax records joined by address.
Standards Common data models to unify fields MISMO UAD/Commercial Appraisal schemas (now JSON-
(Schema) across sources. enabled (Source: www.mismo.org), RESO data dictionary.
Quality Control Validation and deduplication to Automated address matching (USPS standardization),
Systems ensure data integrity. business rule checks, duplicate detection algorithms.

Tables of Data Sources and Integration Tools

The following tables summarize key data categories and integration methods discussed above. Each category contains assertions
based on industry sources:

1. Data Source Comparison: Types of appraisal-relevant data and their characteristics.

2. Integration Technologies: Common components in a modern data stack for appraisals.
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DATA SOURCE

MLS Listing
Databases

Public Tax Records

Deed & Mortgage
Data

Building Permits

Satellite/StreetView

Demographics &
POIs

Market Indices &
Sentiment

SCOPE & UPDATE
FREQUENCY

Hundreds of regional MLSs;
updated hourly/daily with
new listings and sales.

Government-run data on
~156M U.S. parcels;
typically updated annually
or on sale recording.

Recorded documents
covering sale history,
mortgages; slow but
authoritative (monthly
filings).

Local government; updates
vary (often monthly).

Global imagery updated
from months apart to real-
time (e.g. Google,
DigitalGlobe).

Neighborhood data
(census, schools, crime,
amenities); updated on
census cycle or annually
(schools, crime stats).

Broad economic indicators
(Home Price Index,
mortgage rates, consumer
sentiment); updated
monthly/quarterly.

Appraisal Data Stack: A Guide to MLS & Public Record Data

TYPICAL
PROVIDERS/PLATFORMS

Regional MLS systems (e.g.
Bright MLS, MLSGrid);
aggregator services
(DataMaster, NAR RPR).

County Assessor/Recorder;
data firms (ATTOM, Corelogic,
Zillow ZTRAX, Remine).

County Recorder; national
aggregators (ATTOM,
Corelogic, Black Knight).

City/county permit offices;
construction databases;
specialized vendors.

Google Earth API; Planet Labs;
Mapbox; open datasets (e.g.
Landsat).

Census Bureau APIs; Walk
Score; EPA; local open data
portals.

S&P Case-Shiller, FHFA HPI, Fed
data, Zillow Economic
Research.
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USE IN APPRAISAL

Comparing recent sales; market
trends; neighborhood comps.
Integrated via API or licensed feed.
(Source: www.wavgroup.com)

(Source: areapro.com)

Verifying sale prices; baseline
property attributes (size, land
value); tax-based valuations.
(Source: mortgagetech.ice.com)

(Source: www.attomdata.com)

Confirming closing prices;
ownership history; lien information;
identifying active loans.

Identifying renovations or code
issues; adjusting value for
improvements.

Estimating physical condition (roof,
pool); environmental context
(vegetation, proximity).

Adjusting values for local attributes
(walkability, school rating); trend
analysis in area.

Macro-level checks (general price
trends); stress scenarios;
benchmarking.


https://www.wavgroup.com/2024/11/04/mls-data-as-an-asset-the-power-of-quality-information-in-real-estate/#:~:text=Today%2C%20MLS%20data%20serves%20as,risk%20assessments%2C%20and%20market%20analyses
https://areapro.com/mls-data-integration-explained-unlocking-smarter-real-estate-workflows/#:~:text=,establishing%20fair%20data%20use%20agreements
https://mortgagetech.ice.com/products/property-data/residential/public-records/property-tax-assessment-data#:~:text=industries%20depend%20on%20our%20best,3%20million%20property%20records
https://www.attomdata.com/news/company-news/data-solutions/the-power-of-real-estate-data-for-appraisers/#:~:text=At%20ATTOM%2C%20we%20bring%20together,post%2C%20we%20show%20you%20how
https://swishappraisal.com/?utm_source=pdf
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INTEGRATION
COMPONENT

RESTful APIs
(JSON/OAuth)

Batch Data Feeds
(ETL)

Cloud Data
Warehouse / Lake

Schema Standards
(MISMO/RESO)

Data Cleansing &
Matching

GIS and Spatial
Tools

Machine Learning
Models

Appraisal Software
(Form-fill)

FUNCTION / USAGE

On-demand retrieval of
listing and record data;
interoperable format.

Scheduled bulk import of
large tables into local
systems.

Centralized repository
enabling scalable queries
and analytics.

Ensures consistent field
definitions across sources;
enables data exchange.

Eliminating duplicates,
correcting errors,
standardizing addresses.

Geocoding and mapping of
data; spatial queries (e.qg.
distance to city center).

Prediction of values or
identification of anomalies
from integrated data.

Front-end that consumes
integrated data for report
generation.

Appraisal Data Stack: A Guide to MLS & Public Record Data

EXAMPLES FROM INDUSTRY

RESO Web API for MLS (uses REST/JSON (Source: www.reso.org);
ATTOM Cloud API for tax/deed data[]; Zillow’s API (for ZTRAX
research) (Source: www.zillow.com).

RETS/CSV exports of MLS sales; nightly tax roll uploads; ZTRAX
datasets via FTP.

Snowflake (ATTOM integration (Source: www.attomdata.com);
Amazon Redshift clusters; Azure Data Lake storing data for AVMs.

MISMO UAD 3.6 (aligned to mortgage data standards (Source:
singlefamily.fanniemae.com); Commercial Appraisal JSON schema

(Source: www.mismo.org); RESO Data Dictionary for listing fields.

Address verification (USPS APIs); string matching to resolve
“Apt/Unit” discrepancies; manual reviews of outliers. Attom’s “20-
step” data validation process (Source: paragonintel.com) illustrates
rigor.

PostGIS or ArcGIS overlaying flood zones; heatmaps of sale prices;
buffer searches for schools or transit proximity.

Gradient boosting models using MLS + tax variables; CNNs on aerial
images; clustering of neighborhoods (e.g. BFS segmentation).
Lenders’ AVMs as prime example.

a la mode TOTAL pulling MLS comps (Source: blogs.alamode.com);
Bradford or Reggora systems embedding tax API results; Excel/data-
entry tools with auto-fill.

Table 1: Data source categories and usage in appraisals. This table summarizes where data comes from and how it is used in
practice (Source: www.wavgroup.com) (Source: www.attomdata.com).

Table 2: Integration components in an appraisal data pipeline. Modern solutions rely on APIs, cloud storage, and data
standards to unify MLS, public, and alt data (Source: singlefamily.fanniemae.com) (Source: www.attomdata.com).

Conclusion

The appraiser’s data stack is becoming ever more sophisticated and vital. Multiple Listing Service feeds, once laboriously typed into
forms, are now ingested electronically and cross-checked against county records and advanced analytics. Public records provide a
factual baseline (covering hundreds of millions of parcels (Source: mortgagetech.ice.com) (Source: paragonintel.com) that’s
integrated with market data. Alternative sources—satellite imagery, environmental metrics, demographic indicators—are being
layered in to capture nuances beyond the sale price itself.

Technically, this requires modern infrastructure: RESTful APls and standardized schemas (RESO JSON/OAuth, MISMO) allow disparate
systems to interoperate (Source: www.reso.org) (Source: www.mismo.org). Data warehouses in the cloud (e.g. Snowflake) now hold
combined MLS, tax, and other datasets for rapid querying (Source: www.attomdata.com). Machine learning and quality-control
algorithms sift through this data to aid valuation. Industry players confirm this shift: Fannie Mae and the FHFA are formalizing digital
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data collection (the UPD, expanded appraisal waivers) as cornerstones of risk management (Source: www.fanniemae.com) (Source:
www.fhfa.gov), while appraisal associations produce new UAD forms to capture standardized data (Source:
www.appraisalinstitute.org).

The upshot is that appraisals can become more accurate, transparent, and consistent—but only if the integration is done right. Poor
data reliability will propagate errors (a concern voiced by the Appraisal Institute (Source: www.appraisalinstitute.org). At the same
time, a well-constructed data stack offers tremendous benefits: faster reports, better justification of values, and even new hybrid
appraisal products for low-risk loans. In the coming years, we expect this trend to accelerate. Data quality rules will tighten, APIs
will proliferate, and Al will play an even larger role in valuation. As one data firm observed, “the quality of [an appraiser’s)
information impacts the accuracy of [their] valuations” (Source: www.attomdata.com)—making the evolution of the data stack
central to the future of appraisal.

References: The analysis above is based on extensive sources including industry blogs, corporate white papers, regulatory
announcements, and academic research. Key references include Fannie Mae perspectives (Source: www.fanniemae.com) (Source:

www.fanniemae.com), NAR publications (Source: www.nar.realtor), Attom and ATTOM blogs (Source: www.attomdata.com) (Source:
www.attomdata.com), WAV Group consulting insights (Source: www.wavgroup.com), and multiple patent and standards documents
(Source: www.mismo.org) (Source: www.reso.org), among others, all cited inline.
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use of this information is at your own risk. Swish Appraisal shall not be liable for any damages arising from the use of this document. This content may include material
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