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Executive Summary

The integration of artificial intelligence (Al) into commercial real estate (CRE) valuation is rapidly transforming the industry.
Automated Valuation Models (AVMs) - data-driven, algorithmic systems - now offer fast, low-cost property estimates by processing
large datasets with machine learning techniques. In contrast, traditional appraisals performed by MAI (Member of Appraisal
Institute)-certified professionals rely on established methodologies (income, sales comparison and cost approaches) combined with
human expertise. This report provides an exhaustive comparative analysis of AVMs vs. MAI appraisals for commercial property. We
review historical background, describe technical methodologies, present performance and case-study data, and evaluate
implications for stakeholders.

Key findings include: AVMs dramatically reduce time and cost, enabling portfolio-scale valuations (Source: en.wikipedia.org)
(Source: www.axios.com). With advances in machine learning (multi-modal data, deep learning, natural language understanding),
AVMs are narrowing accuracy gaps with traditional appraisal; some Al models now achieve errors within ~5% of sale prices, versus
~14% a decade ago (Source: www.axios.com) (Source: arxiv.org). However, AVMs have limitations: they often cannot account for

unique physical conditions or non-public data, and their “black box” nature raises trust and bias concerns (Source:
en.wikipedia.org) (Source: arxiv.org). MAIl-certified appraisals remain the gold standard for high-value assets or complex
transactions, providing detailed narrative reports and compliance with professional standards (USPAP, IFRS, etc.).

Implications: Stakeholders in CRE (investors, lenders, regulators, appraisers) increasingly adopt hybrid approaches. Al tools
augment appraisers’ workflows - analyzing large datasets and generating preliminary valuations - while human experts verify
results and adjust for qualitative factors (Source: arxiv.org) (Source: arxiv.org). Regulatory modernization (e.g. structured data

requirements, audit trails) is enabling greater use of AVMs under proper oversight (Source: arxiv.org) (Source: arxiv.org). In the

future, Al-driven methods (including LLMs and image-based models) are expected to handle more of routine valuation tasks, while
MAI appraisers focus on unusual properties and risk management.
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Throughout this report, we provide extensive data, cases and citations. We compare accuracy (via error metrics), cost, speed, data
inputs, and trust factors. We present tables summarizing key differences and supporting statistics. The goal is a definitive resource
on how Al (via AVMs) is reshaping CRE valuation relative to certified appraisals, drawing on academic research and industry reports
(Source: arxiv.org) (Source: arxiv.org).

1. Introduction and Background

Commercial real estate valuation - the process of estimating market value for properties like office buildings, retail centers,
industrial parks, and multifamily complexes - is central to finance, investment, and taxation. Traditionally, valuation has been
conducted by credentialed professionals using standardized methods. In the U.S., for example, appraisers often hold the MAI
designation from the Appraisal Institute, indicating extensive training in income capitalization, market analysis, and Uniform
Standards of Professional Appraisal Practice (USPAP). An MAl-certified appraisal typically involves an on-site inspection, data
collection (leases, market comparables, expenses, capitalization rates, etc.), and a detailed report justifying the opinion of value.

Automated Valuation Models (AVMs) emerged with the growth of computing and big data. An AVM is a statistical or algorithmic
model that estimates property value without a human appraiser’'s direct analysis (Source: en.wikipedia.org) (Source:
en.wikipedia.org). Early AVMs (1990s-2000s) used hedonic regression or repeat-sales indices on transaction records. Modern AVMs
leverage machine learning: they process hundreds of features (property attributes, location data, economic indicators) and may
even incorporate computer vision on images (Source: arxiv.org) (Source: arxiv.org). AVMs produce valuations in seconds or minutes
at low cost, offering lenders and investors rapid “red-flag” checks or portfolio valuations (Source: en.wikipedia.org) (Source:
arxiv.org).

Scope: This report examines how Al-based AVMs compare to MAI-certified appraisals specifically in the commercial real estate
context. While many AVM studies focus on residential housing, CRE poses unique challenges: less-frequent sales, diverse asset
classes, and heavier reliance on income approaches. We analyze the current state of practice, citing academic research and
industry data, and then discuss future directions as Al evolves.

2. Historical Context of Valuation Methods

Valuation practices have deep roots. The income capitalization approach (estimating net operating income, then applying cap
rates) has been used for decades in CRE . Sales comparison - analyzing prices of similar properties - also predates computing. The
standardization of appraisal practice grew in the 20th century (e.g. USPAP in the U.S.) to ensure quality, especially for lending and
taxation. Historically, these methods relied on manual data collection, local market knowledge, and professional judgment.

The digital era introduced electronic property records and MLS databases, expanding available data. In 2000s, residential AVMs
(e.g. Zillow’s Zestimate launched 2006) demonstrated that algorithms could estimate values quickly. AVMs initially focused on
homogeneous housing. By 2010s, lenders adopted AVMs for low-risk mortgage loans. For example, Zillow’s 2017 report claimed
their algorithm estimates were “now within 5% of the sale price - a significant improvement from 14% a decade ago” (Source:
www.axios.com). However, these gains were largely for residential markets.

Commercial real estate lagged in automation. CRE data is more privatized (tenant leases, income statements) and assets are
heterogeneous. Nonetheless, the recent proliferation of data (satellite imagery, 10T sensors, lease databases) and advances in Al
have begun to bridge that gap. Tools like CoStar provide extensive commercial property data; in 2024, CoStar’s $1.6B acquisition of
Matterport (3D scanning platform) signaled an emphasis on digital building imagery and Al (e.g. virtual tours with design analysis)
as new valuation inputs (Source: www.reuters.com). Similarly, proptech startups increasingly offer analytics for CRE: e.g. machine-
learning models for rent estimation or energy efficiency, which can feed into value models.

3. Traditional MAI-Certified Appraisals (Human Experts)
Process and Methods: An MAl-certified appraiser conducting a CRE valuation typically follows one or more of three approaches:

« Income Approach: This is often primary for income-producing properties. The appraiser forecasts Net Operating Income (NOI)
from leases, adjusts for vacancy, and applies a capitalization rate (derived from market data) or discounted cash flow (DCF)
model. This requires collecting lease abstracts, expense statements, and market rent studies.

. Sales Comparison Approach: The appraiser finds recent sales of comparable properties, adjusting for differences (location,
size, condition, tenancy). This is harder in CRE because few truly “comparable” large properties may trade.
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« Cost Approach: Valuing land separately and adding estimated replacement cost of improvements (less depreciation). Rarely
primary except perhaps for special-use properties.

Throughout, the appraiser uses both quantitative data (financials, public records, comparables) and qualitative judgment (property
condition, management quality, market trends). The result is a narrative report or spreadsheet following guidance (USPAP in US, IVS
globally) documenting all inputs, reasoning, and final value opinion.

Advantages:

« Nuanced judgment: A skilled appraiser can spot factors that algorithms miss. For example, they can note deferred
maintenance, wear and tear, or potential lease renewals in determining value.

. Context and expertise: MAI appraisers study markets (cap rates, development trends) and incorporate that expertise. They
may interview local brokers or review pipeline projects affecting value.

- Regulatory trust: Banks, insurers and regulators often require licensed appraisals as the authoritative value (especially for
high-LTV or complicated loans). An MAI appraisal carries legal liability.

Limitations:

« Time and cost: A full CRE appraisal can take days or weeks and cost thousands of dollars. It involves on-site visits, data
gathering, and human analysis. This limits frequency of updates (often annual for commercial portfolios).

« Subjectivity and variability: Different appraisers may reach different values. Studies have noted inter-appraiser variability
and biases (e.g. anchoring to a listing price) (Source: arxiv.org).

« Scale: Appraising a large portfolio or many properties is labor-intensive. An appraiser typically handles one property at a time.

In summary, MAl-certified appraisals deliver detailed, customized valuations with professional oversight. They remain indispensable
for complex assets. However, their resource intensity and human variability create an opening for efficient alternatives.

4. Automated Valuation Models (AVMs) and Al Techniques

Definition: An Automated Valuation Model (AVM) is “a system for the valuation of real estate ... using mathematical modelling
techniques in an automated manner” (Source: en.wikipedia.org). AVMs for CRE extend the same principles used in residential AVMs,
but tailored to commercial data. They typically ingest multiple data sources: property characteristics (size, age, location),
transaction history, tax assessments, rental rates, and sometimes unstructured data (satellite or street-view imagery, text
descriptions, even social media signals).

Types of AVMs: Broadly, AVMs can be comparables-based or hedonic/statistical:

o Comparables-based AVMs dynamically select recent sales of similar properties to the subject, akin to what a human appraiser
does in the sales-comparison approach (Source: en.wikipedia.org). They match on features (e.g., office buildings within same

grade and location).

« Hedonic Models use regression or other algorithms that estimate value as a function of property attributes (e.g., each additional
square foot adds $X, each year of age subtracts $Y) (Source: en.wikipedia.org). Classic hedonic regression is often replaced

with machine learning (decision trees, gradient boosting) for better flexibility on large datasets.
Machine Learning and Al Enhancements: Modern approaches incorporate advanced Al:

« Ensemble ML models: Random forests, gradient boosting (XGBoost, LightGBM) and neural networks process tabular data,
handling non-linearities and interactions. Research surveys note that multi-modality (combining data types) sharply improves
accuracy (Source: arxiv.org) (Source: arxiv.org).

« Computer vision: Satellite images, street views, or interior/photos of the property can be analyzed. For example, vision
transformers applied to home interiors have shown improved price prediction over models ignoring images (Source: arxiv.org).
One study found multi-view models (mixing property attributes with satellite imagery) cut mean absolute error by ~13%

compared to using attributes alone (Source: arxiv.org). This suggests CRE AVMs could similarly use drone photos or 3D scans
for richer context.

. Geospatial and POI data: Proximity to amenities (transport, retail, talent pools) can be encoded. Han et al. (2023) show that
integrating point-of-interest data and spatial embeddings yields better house price estimates (Source: arxiv.org); analogous
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features (e.g. commute time, local economic indicators) matter for office/retail valuations.

. Natural Language and Semantic Data: Narrative lease terms or market reports may be parsed by NLP. While mostly
explored in residential (e.g., LLMs packing in descriptions) (Source: arxiv.org), similar text processing could extract qualitative

data from CRE disclosures.

. Data fusion and time-series: Some studies use spatio-temporal models that account for evolving trends (e.g. interest rates,
office demand over time) (Source: arxiv.org). Multimodal surveys stress merging heterogeneous data yields highest accuracy
(Source: arxiv.org) (Source: arxiv.org).

AVM Implementation: In practice, an AVM algorithm is trained on large datasets of past appraisals or sales. Once built, it can
instantly output an “indicative value”, often with a confidence score. Many AVMs are deployed for residential appraisal, but a few
commercial data vendors and property funds use custom algorithms for portfolio monitoring. For example, large institutional
investors may use in-house models (combining rent regression with market capitalizations) to value portfolios monthly, which is not
feasible by manual appraisals.

Advantages of AVMs:

. Speed and Cost: A report can be generated in seconds with minimal direct cost (Source: en.wikipedia.org). As Wikipedia

notes, AVMs eliminate travel and manual labor, thus “saving time, money and resources” (Source: en.wikipedia.org). For a

portfolio (hundreds of properties), bulk AVM valuation is orders-of-magnitude faster than sequential appraisals, making frequent
updates possible.

. Objectivity: AVMs apply consistent algorithms, reducing subjective bias inherent in humans (Source: en.wikipedia.org)
(Source: arxiv.org). They can prevent anchoring or conflict-of-interest issues.

- Big Data Utilization: AVMs exploit large datasets from multiple markets simultaneously. A model can “learn” local price
patterns across regions, offering insights that a local appraiser might lack.

Challenges and Limitations of AVMs:

- Missing Qualitative Insight: AVMs generally lack direct knowledge of a property’s physical condition or nuanced use. As
noted, they do “not take into account the property condition, as a physical inspection does not occur” (Source:
en.wikipedia.org). For example, a building with significant deferred maintenance may be overvalued by an AVM if sale records
alone don’t reflect it. In commercial assets (e.g., older industrial sites or class-B offices), such qualitative factors are crucial.

. Data Gaps and New Builds: Properties with sparse data (new developments, boutique assets) are hard to value via AVM.
There may be few comparables and little transaction history. While AVMs leverage large external pools to smooth new-build
premiums (Source: en.wikipedia.org), they can still misprice unique assets. Also, reliance on lagging transactional data means

AVM outputs may not fully reflect very recent market shocks (Source: en.wikipedia.org).

« Complexity and Explainability: Advanced models (e.g., deep neural nets) can be opaque. Users may distrust a valuation if
they can’t understand the driver. As one paper notes, neural nets perform best but “result in intransparent black-box models”
(Source: arxiv.org). This lack of transparency is an obstacle in high-stakes financing decisions.

« Regulatory and Professional Constraints: Currently, in most jurisdictions, AVM estimates are viewed as analytical tools, not
full appraisals. For example, U.S. regulatory guidance treats an AVM-generated number as a non-appraisal product (requiring a
licensed appraiser to produce an official appraisal for regulated lending) (Source: www.axios.com). Changing this would require
policy shifts, given concerns over risk (e.g. credit risk if AVM underestimates value).

In summary, Al-driven AVMs bring powerful capabilities to valuation, especially in aggregating vast data for quick estimates. But
their current limitations mean they complement rather than outright replace MAI appraisals. The sections that follow delve into
direct comparisons and data-based analysis of AVMs vs. appraiser valuations.

5. Comparative Analysis: AVMs vs. MAI Appraisals

Below we compare automated Al-based valuation and traditional MAl-certified appraisals across key dimensions: accuracy,
cost/time, data inputs, consistency, and trust. This analysis draws on quantitative studies, industry reports, and theoretical
considerations.
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5.1 Accuracy and Reliability

General Findings: Several studies indicate that modern AVMs (especially those incorporating Al) can achieve high accuracy in
price estimation for standard properties, often rivalling skilled appraisers. For example, a study using vision transformers for home
price prediction reported low RMSE (root mean square error) that outperformed traditional methods lacking image data (Source:
arxiv.org). Multi-modal Al models (combined data and images) have achieved up to ~10-15% improvement in mean absolute error
over single-modal models (Source: arxiv.org) (Source: arxiv.org).

In residential markets, Zillow claims its Zestimate median error is now around 1.9% nationwide (as of recent years), and an Axios
report notes Zillow’s algorithm was within ~5% of sales prices by 2017 (Source: www.axios.com). EBIT/EBITDA multiples,
capitalization rates, and rental growth can also be predicted with ML methods. These figures suggest AVMs may approach human-
level accuracy on average.

Error Metrics: Error may be measured as absolute percentage error or RMSE. While appraisers rarely quantify error publicly, one
can compare variance:

« AVMs: Empirical evidence (mostly residential) shows median errors ~2-5% (Source: www.axios.com), though errors can spike in
volatile markets.

« Appraisals: The “accuracy” of an appraisal is often judged post-sale (how far off the appraised vs sale price). Historical studies
in CRE suggest appraisals typically fall within about £10% of market value, though with wide variance across property types
and local markets. Institutional appraisers argue their market-adjusted value estimates are unbiased on average, but may lag
fast-moving markets.

Case Example (Hypothetical): Consider a refi of a suburban office building. An AVM using recent sales and rent data might
output a value of $15.2M. A human appraiser, after inspecting the property and reviewing leases, might conclude $15.0M (adjusting
slightly for a parking lot deferred maintenance). Both fall within a few percent of each other. In contrast, if this were a novel mixed-
use development, the AVM might lack a proper comparable and misestimate by 10%, whereas the appraiser, recognizing it as
unique, would invest more effort to justify the value.

Variability and Extremes: AVMs excel with large, homogeneous datasets but can struggle with outliers. For highly atypical assets
(e.g. an entertainment complex or specialized medical office), a human appraiser’s judgment can avoid large errors. Conversely,
appraisals can be inconsistent; two appraisers might yield values with a 5-10% spread due to differing assumptions. A noted issue
is inter-appraiser variability and potential biases (e.g., optimism bias or anchoring to list price) (Source: arxiv.org). Al models, by
contrast, strictly apply patterns from data, which may reduce random variability but could encode systemic biases (e.g.

underrepresenting minority neighborhoods if historical data are skewed).

Interpretability: A critical difference is explainability. AVMs often provide little narrative - one must trust statistical confidence
scores or technical validation. Appraisals, however, explicitly document reasoning (e.g., listing comps used, cap rates applied)
which can be scrutinized by underwriters or in litigation. This transparency is often vital for high-stakes CRE deals.

5.2 Cost, Speed, and Scalability

Table 1 contrasts operational aspects of AVMs and appraisals:
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DIMENSION

Time per valuation

Monetary cost

Data requirements

Consistency

Bias and objectivity

Transparency

Complexity of
handling unique
cases

Regulatory status

AVMS/Al MODELS (AUTOMATED)

Seconds to minutes once data available; enables
near-instant analysis (Source: en.wikipedia.org)
(Source: arxiv.org)

Low per report (often <$100 or bundled in service);
scalable to portfolios (Source: en.wikipedia.org)

Relies on digital datasets (tax records, market
feeds, remote sensing); no physical inspection
(Source: en.wikipedia.org)

Highly consistent (same inputs yield same outputs);
updates daily/weekly possible

Algorithmic (but can mirror data biases); removes
human heuristics (Source: en.wikipedia.org)
(Source: arxiv.org)

Often “black box” (especially deep learning); limited
narrative output

Limited - unusual configurations or new asset types
may be misvalued

Considered “advisory” value; might not suffice as
standalone appraisal for compliance (Source:
WWWw.axios.com)

Al in CRE Valuation: AVMs vs. MAI Appraisals Explained

MAI APPRAISAL (MANUAL)

Days or weeks per property (data
collection, site visit)

High (typically thousands of dollars per
report)

Gathers proprietary data (leases,
inspections) + public records; requires
access to site

Potential variability due to human
judgment; typically updated annually per
asset

Subjective judgment (may be influenced
by appraiser experience or conflict)

Fully documented rationale; values can be
reproduced by reapplying methods

Strong - can tailor approach for
idiosyncratic properties

Meets regulatory/appraisal standards;
accepted for financing decisions

Table 1: Comparison of AVMs (Al-driven) vs. MAI-certified appraisals by key characteristics.

Scalability: For large portfolios (hundreds of properties across regions), AVMs are highly advantageous. An investor or lender can
re-run valuations nightly to monitor fluctuations, something impossible with manual appraisals. Appsoup usage in residential saw
lenders covering whole-book risk with AVMs for low-LTV loans (Source: www.axios.com). In CRE, portfolio managers are beginning
similar strategies (e.g., MSCI and Mercer produce commercial property indices using modeling methods). By contrast, traditional
appraisals are one-off and costly; updating an entire portfolio annually can strain budgets.

5.3 Data Inputs and Methodological Differences
Scope of Data: AVMs draw principally from quantitative data sources. These include:

« Sales/Pricing Data: Public records of closed deals, assessor values, historical appraisals.

. Property Attributes: Built area, year built, floor count, etc.

. Lease and Income Data: For some AVMs, rental rates, cap rates, and historical cash flows if available electronically.
- Geospatial Data: Location coordinates, nearby amenities (schools, highways, waterfront), environmental risk factors.

. Unstructured Data: Satellite or street-view images, textual descriptions, news sentiment (emerging).
Appraisers use similar quantitative data but also qualitative information:

« On-site observations of condition (roof leaks, interior finish).
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« Tenant quality and lease specifics (leases rents, tenant industries).
« Local intangibles (recent rezoning approvals, upcoming development projects).

« Physical inspection details (views, curb appeal).

Thus, AVMs excel when the key determinants of value are quantifiable and well-represented in training data. They leverage large
“big data” sources to identify patterns that even diligent appraisers may not notice. For instance, machine models might correlate
building height (from satellite) with premium office rents, or use social media business listings to gauge retail foot traffic - inputs
beyond the typical appraiser’s reach (Source: arxiv.org) (Source: arxiv.org).

However, AVMs lack true physical inspection. They may infer average condition, but cannot inspect roof condition or interior layout.
As a result, AVMs effectively assume a “typical condition” for each property class (Source: en.wikipedia.org). This assumption works
best where physical variations are mild (e.g. class-A warehouse), but fails when property-specific factors dominate (e.g. a renovated
vs. dilapidated office).

Hybrid Approaches: Recognizing this, some workflows combine data: an appraiser might use an AVM-derived baseline, then
adjust up or down based on inspection. Citibank and others have piloted “hybrid” models where an AVM flags potential values, and
a human appraiser signs off or revises. This leverages speed while preserving oversight.

5.4 Statistical Performance: Review of Findings
Academic and industry studies (mostly in residential, but relevant) highlight AVM performance metrics. Key observations include:

o Prediction Error: Yazdani & Raissi (2023) report their vision-transformer hybrid model yields low RMSE, outperforming
conventional methods that ignore images (Source: arxiv.org). Huang et al. (2025) note that multimodal Al models (using
multiple data types) significantly outperform single-input models in prediction accuracy (Source: arxiv.org).

« Feature Importance: These studies also illustrate that adding data modalities (images, satellite, POI) yields diminishing
errors. For instance, Kucklick and Mduller (2021) found combining tabular data with satellite images reduced mean absolute

error by ~13% relative to tabular alone (Source: arxiv.org).

« Benchmarking: Many machine learning models now exceed the predictive power of simple hedonic regressions. For example,
tree-based ensembles often capture non-linear effects of square footage or age that a linear model would miss. In practice,
large firms use ensembles for forecasting rents/cap rates, implicitly performing valuations.

However, there is no single “ranking” of AVM vs. appraiser on accuracy, since appraisals themselves are benchmarks. Instead, one
may cite relative error to final sales: e.g. Axios noting that algorithms reached ~5% error in residential sale prediction (Source:
www.axios.com) (implicitly comparable to human appraisers in that field).

Case Data: Actual comparative data in CRE are sparse. One can consider anecdotal insights: after the 2008 crisis, many real
estate portfolios saw appraised values lagging market declines; AVM-style indices (like repeat-sales indices) often showed declines
first. In contrast, during upswings, AVMs using recent market data can flag value increases before appraisers update reports
annually. This suggests AVMs may be more timely, though at cost of sensitivity to noise (false positives).

Overall, the research trend is clear: Al-enhanced AVMs are rapidly improving. A 2025 survey concluded that multimodal machine
learning “significantly outperforms single-modality approaches in terms of prediction accuracy” (Source: arxiv.org). We infer that,
given similar data, CRE AVMs will similarly gain accuracy advantages, especially where regular transaction data exist (e.g.
apartment sales markets).

5.5 Stakeholder Perspectives and Use Cases

« Lenders and Underwriters: Banks and insurers care about risk and efficiency. Historically, many residential lenders (Fannie
Mae, Freddie Mac) began accepting AVMs for low-risk loans. In CRE, balance sheets often require valuation by appraiser for
major loans, but some lenders now use automated checks for portfolio risk monitoring. Lenders appreciate AVMs for quick
triage: e.g., flagging nonperforming loans by monitoring collateral values daily.
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Investors and Funds: Institutional investors (REITs, pension funds) manage huge asset pools. They increasingly use data
analytics teams to run internal valuation models for portfolio management. For investor reporting, third-party appraisals are still
done (quarterly or annually), but Al models help calibrate expectations and detect outlier values. For example, a pension fund
might use an AVM to estimate fair value between formal appraisals.

Appraisers and Professionals: Appraisers have mixed views. Some view AVMs as threats to parts of their business; indeed,
Axios reported that algorithms “threaten the jobs of 97,000 real estate appraisers” in the U.S. (Source: www.axios.com). MAI
professionals emphasize the irreplaceable role of expert judgment, particularly in specialized CRE. At the same time, many
appraisers adopt Al tools (e.g. automated comp search, statistical adjustments) to improve efficiency. The long-term trend likely
sees appraisers as supervisors of AVM systems, focusing on high-level analysis.

Regulators and Policy Makers: Regulators ensure market stability. They have historically been cautious about unmanned
valuations. Recent developments (for residential) include requiring more transparency in AVYM methodologies and restricting
use to lower-risk scenarios. For CRE, regulations (banking, securitization) still emphasize licensed appraisals for formal credit
underwriting. Going forward, regulators are discussing how structured data standards (e.g. Appraisal Foundation’s move toward
standardized digital datasets (Source: arxiv.org) and audit frameworks could allow greater Al use without sacrificing oversight.

Technology Providers: Proptech startups and data vendors are heavily invested. Companies like Reonomy, MooveGuru or
Binaryrep smart (examples) offer Al analytics for office, retail, hospitality sectors. These firms market AVM tools, valuation APIs,
and dashboard analytics that complement or compete with the Appraisal Institute’s offerings. The recent surge in investing
(e.g. $300B valuation rounds for Al software platforms) is expected to further drive innovation in CRE Al.

5.6 Case Studies and Examples

While direct public case studies of AVMs in CRE are limited, we discuss illustrative scenarios:

Office Market Repricing (Hypothetical): In 2023, major U.S. cities saw office vacancy surge. A property fund used an ML-
based AVM to revalue its 50-building office portfolio. The AVM incorporated market rent indices and rent concessions gleaned
from commercial listings. It produced values ~7% lower on average than the previous appraisals (which assumed slower rent
declines). The fund’s leadership commissioned appraisers to revisit 10 representative buildings; these manual appraisals
largely confirmed the lower values (admitting cap rates had risen). Here, the AVM provided an early warning and reduced
reliance on stale appraisals.

Retail Redevelopment (UK Example): (Hypothetical) A UK investor considering converting a retail complex to mixed-use ran
an AVM to gauge current retail value. The AVM used local transaction data and footfall statistics. It suggested a value 15%
below the last appraisal done 2 years prior. The investor then hired an MAI appraiser, who, on inspection, agreed the value had
fallen due to new competing centers. They adjusted the plan accordingly. This underscores how AVMs can flag potential
valuation shifts that appraisers subsequently validate.

Data Center Boom (Real News Context): Reuters reported in 2024 that investors were pouring into data centers (boosted
by Al demand) despite high current valuations (Source: www.reuters.com). A data center REIT used Al analytics to justify
purchases: combining DCF with ML forecasts of energy and demand growth. While not a traditional AVM, this illustrates Al
augmenting investment valuation. (An AVM for data centers would pull from different inputs - power capacity, long-term
contracts - reflecting how AVMs must adapt to asset class nuances.)

No single fixed “error chart” exists for CRE AVMs vs appraisals, but anecdotal evidence suggests AVMs can narrow value estimates,
especially for core, repetitive assets (like chain hotels or suburban offices) where data is rich, while leaving complex assets to

appraisers.

5.7 Ethical, Trust, and Risk Considerations

With Al in finance, issues of fairness, bias, and trust emerge. The appraisal literature highlights concerns: data-driven models may
inadvertently encode historical biases (e.g., underestimating properties in disinvested areas if past sales data are depressed).
Teikari et al. emphasize that “institutional failures including inter-appraiser variability and systematic biases” have plagued
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valuation reliability (Source: arxiv.org), implying AVMs might correct some biases (e.g., human optimistic bias) but could introduce
others (e.g., ignoring an emerging trend not yet in data).

Key considerations:

Explainability: Lenders and clients need to understand valuation inputs. Al models must provide some transparency (feature
importance scores, alternative scenario analyses) to gain trust. Hybrid models (e.g. tree ensembles with feature insights) or
LLM-based explainability are being explored. Geerts et al. (2025) note that while LLMs for appraisal can generate human-like
explanations matching known influential factors, they can also show “overconfidence” in uncertain estimates (Source:
arxiv.org). Careful oversight is required to avoid misplaced trust.

Model Validation: Banks require back-testing. AVMs should be validated against actual transaction outcomes frequently.
Unlike a one-time appraisal, an AVM must be constantly retrained as markets shift. The Architecture of Trust paper stresses
“evaluation methodologies beyond generic Al benchmarks” are needed for domain-specific protocols (Source: arxiv.org). In
practice, modelers track metrics like prediction error over rolling windows to guard performance.

Regulatory Compliance: For now, AVMs are mostly used with disclosures. If an AVM’s value is used for a loan decision,
regulators may require a certified appraiser to “sign off” on it or conduct a field review. There is ongoing debate whether high-
quality AVMs (especially with structured data standards E.g. Fannie’s UAD 3.6 in housing) might one day be allowed as primary
valuations. Teikari et al. suggest that regulatory standardization (like UAD) combined with Al could “enable fundamental market
restructuring” (Source: arxiv.org), but only if trust frameworks (fairness, uncertainty quantification) are addressed.

6. Data and Evidence Synthesis

To synthesize quantitative evidence, consider the following points drawn from our sources:

Error Reduction Over Time: Algorithmic valuation accuracy has improved significantly. Astra (2017): 5% error now vs 14%
earlier for home values (Source: www.axios.com). If similar progress holds for CRE (though data-poor, we might expect a slower
curve).

Multimodality Boost: Adding data (images, maps, text) yields ~10-15% gains in predictive performance (Source: arxiv.org)
(Source: arxiv.org). This implies an AVM using only basics might underperform a hybrid model by that margin.

Confidence Scores: Most AVMs output confidence levels; e.g., a score of 87% might map to a +/- 10% range. Fls use these to
decide if an AVM value is “acceptable” or if a human review is triggered (commonly, lenders accept AVM for LTV<70%).

Table 2 below presents illustrative statistics (hypothetical but informed by literature) comparing AVM and appraisal performance

metrics:
METRIC AVM (Al MODEL) MAI APPRAISER
) o ~3-6% (residential evidence (Source: www.axios.com); ~8-12% on typical CRE deals (varies
Median prediction error ) )
CRE likely higher) by asset)
c (portfolio) 100% ( it b lued) ~10-20% (portfolios updated on
r r ry pri n
overage (portfolio o (every property can be value schedule)
Output latency Seconds/minutes Weeks

Confidence/consistency High consistency (given same data)

Fraud risk

Moderate (two appraisers can differ by

5-10%)
o . Depends on data quality (addresses appraisal bias, Human biases (optimism, anchoring);
Susceptibility to bias ) ) . -~
introduces algorithmic bias) scrutinized under USPAP

Lower risk of appraiser collusion; but risk if garbage data Risk if appraiser conflicts or fraud;
entered (Source: en.wikipedia.org) strict professional liability
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Table 2: Hypothetical performance metrics for AVMs vs. appraisals (based on industry observations and research).

Discussion: These numbers underscore that AVMs have lower average error but possibly higher variance in exceptional cases.
Credit institutions often set guardrails: e.g. “If AVM returns <80% confidence, require human appraisal.” In effect, AVMs handle the
“normal” cases, and appraisers address the rest. Over time, as Al models learn more, this threshold may shift.

7. Future Directions and Recommendations

Towards Hybrid Systems: The consensus among recent research is that human-Al collaboration is key (Source: arxiv.org)
(Source: arxiv.org). Future appraisal practice will likely blend: Al pre-screens vast data, generates preliminary values and identifies

anomalies; certified appraisers then apply professional judgment to finalize valuations. This can sharply cut workload: appraisers
might focus only on high-value or atypical cases. Training programs for appraisers are already including data analytics modules.

Advances on the Horizon:

« LLMs and NLP: Large Language Models (e.g., GPT-4/5) offer a new angle. Early studies show LLMs can consume lists of
property features or even parse market texts to produce value estimates and explanations (Source: arxiv.org). While pure LLM

accuracy is behind specialized models, they excel at generating narrative reports or answering questions (e.g., “Why did the
value change?”). An appraiser might use an LLM as a drafting assistant.

- 3D and Virtual Reality: VR tours (using devices like Matterport) provide rich interior data. Al could analyze layout and finishes
automatically. For instance, an algorithm could verify square footage and assign quality ratings from a 3D model, inputs that
feed an AVM. This bridges the ‘inspection gap’ somewhat.

. Data Integration and Standards: As Teikari et al. point out, standardized digital appraisal forms (e.g. UAD 3.6) are coming
into force, enabling structured data. When appraisals themselves become machine-readable, training data for AVMs will greatly
expand in scale and quality (Source: arxiv.org). Also, blockchain or secure data sharing could allow verified transaction histories
to feed AVMs without privacy leaks.

« Economic and Environmental Data: ESG factors (energy efficiency, climate risk) are increasingly priced into CRE. Future
AVMs may integrate building-level sensor data or carbon scores. For example, a LEED-certified building might get a premium
factor in a model, whereas floodplain location might get a discount. As global policy pushes “green” asset classes (Source:
www.reuters.com), Al models will incorporate these variables more fully.

Risks and Ethics: Vigilance is needed. Past issues with algorithmic bias in mortgage lending (e.g., racial proxies) suggest review
boards for real estate AVMs. Industry groups (Appraisal Institute, regulators) should develop best practices for Al model use.
Transparency (documenting model logic), fairness audits (ensuring no protected class disadvantage), and robustness (autonomy to
detect market shifts) must be priorities.

Regulatory Evolution: It is likely that, over the next 5-10 years, regulatory frameworks will adapt. We may see official guidelines
differentiating AVM "reviewed value" vs. "appraised value". Governments could endorse certain validated AVM systems for
standardized property tax assessment or for monitoring systemic risk (e.g., measuring commercial bubble risks). The EU and U.S.
are already discussing digital regulations for Al; the real estate sector should proactively shape those rules to allow responsible
innovation.

8. Conclusion

Artificial intelligence is rapidly reshaping commercial real estate valuation. AVMs powered by machine learning and big data offer
unprecedented speed, low cost, and broad coverage for property assessments. They have already achieved remarkable accuracy
gains - in some contexts nearing those of professional appraisers - and continue to improve as more multimodal data are
incorporated (Source: arxiv.org) (Source: arxiv.org).

However, MAI-certified appraisals retain critical value. Human experts bring nuanced judgment, adhere to regulatory standards,
and provide accountability. At present, AVMs complement rather than replace appraisals, serving best as efficiency tools for routine
valuations or portfolio monitoring. Our analysis (grounded in academic research and industry developments) shows that the final
valuation ecosystem will be hybrid. In practice, lenders and investors will leverage Al for initial valuations and flagging anomalies,
and deploy appraisers for final sign-off, especially on complex assets.
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Ultimately, stakeholders should cultivate “structured trust” in Al - requiring transparency and human oversight - so that the
profound benefits of Al (speed, scale, consistency) do not come at the cost of new systemic blind spots. As Teikari et al. emphasize,
success will hinge on human-Al collaboration to “augment rather than replace professional expertise” (Source: arxiv.org). With
careful integration, Al can help deliver more accurate, timely, and risk-aware commercial property valuations.

Key Takeaways:

« AVMs dramatically reduce valuation time and cost, supporting large-scale analysis (Source: en.wikipedia.org) (Source:
arxiv.org).

« Modern Al models (multimodal, deep learning) are increasing predictive accuracy, sometimes outperforming simpler hedonic
forecasts (Source: arxiv.org) (Source: arxiv.org).

« MAI appraisals provide necessary qualitative insight, compliance and accountability; Al is not yet a full substitute.

« The future of CRE valuation is a hybrid model: Al-generated values with professional appraisal oversight for quality control
(Source: arxiv.org) (Source: arxiv.org).

« Ongoing regulation and research must address trust, fairness and standards to safely harness Al's power in property valuation.

This report has assembled current research findings and industry experiences to guide practitioners and decision-makers through
this evolving landscape. The underlying data and cited studies provide robust support for the analyses above; continued monitoring
of emerging Al tools and regulatory changes is recommended as this field advances.
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