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4% appraisal_social.pl

V44

4% A Prolog knowledge base encoding the social and public-interest role
4% of real estate and other asset appratisals. Companion to

4% appraisal_economics.pl, which covers the strictly economic azis.

V4

4% ALl domain-specific predicates are prefized with “social_~ so this
4% module can be loaded alongside appratisal_economics.pl (and any other
4% companion KBs) without name collisions, and so cross—-KB rules can

4% mention both vocabularies unambiguously.

VYA

A% Conceptual model:

A% - Appraisals support social DECISION TYPES.

4% - Each decision involves tdentifiable PARTIES.

4k - Appraisal QUALITY (high | low) drives EFFECTS across time HORIZONS.
A% - Emphasts: equity, public confidence, public interest.

%

4% Author: generated for Bert Craytor, ValEngr / RCA context.

:- module (appraisal_social,
[ social_horizon/1
, social_party/1
, social_decision_type/1
, social_involves/2 %4 DecistonType, Party
, social_effect/4 %4 Quality, Horizon, Domain, Effect
, social_contribution/1
, social_hallmark/1
, social_equity_principle/1
, social_public_interest_claim/1
, social_positive_effect/3
, social_negative_effect/3
, social_horizon_summary/2
, social_consequences_of_quality/2
, social_parties_affected_by/2
, social_public_harm/2
, social_private_harm/2
, social_appraisal_is_public_interest/0

:— discontiguous social_effect/4.
:— discontiguous social_involves/2.
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e S I S IS SIS
A% 1. Time horizons

A

social_horizon(short_term).
social_horizon(medium_term) .
social_horizon(long_term).

Al == mmmmm e
A% 2. Parties whose decisions depend on appraisals

i

4% The opening sentence enumerates these explicitly.

e

social_party(buyers) .
social_party(sellers).
social_party(lenders).
social_party(insurers).
social_party(investors).
social_party(courts) .
social_party(taxing_authorities).
social_party(general_public).

I

4% 3. Types of decisions appraisals inform

social_decision_type(property_transfer).
social_decision_type(financing).
social_decision_type(taxation).
social_decision_type(stewardship) .
social_decision_type(insurance_coverage).
social_decision_type(adjudication).
social_decision_type(public_administration).

/i courts: condemnation, divorce, estate

social_involves(taxation,
social_involves(taxation,
social_involves(stewardship,
social_involves(stewardship,
social_involves(insurance_coverage,
social_involves(insurance_coverage,
social_involves(adjudication,
social_involves(public_administration,
social_involves(public_administration,

social_involves(property_transfer, buyers) .
social_involves(property_transfer, sellers).
social_involves(financing, lenders).
social_involves(financing, buyers) .

taxing_authorities).
general_public).
investors).
general_public).
insurers) .

buyers) .

courts) .
taxing_authorities).
general_public).

Bl ————e e e
A% 4. What high-quality appraisals contribute (second sentence)

social_contribution(market_transparency).
social_contribution(public_confidence).
social_contribution(efficient_capital_allocation) .
social_contribution(stability_of_financial_institutions).
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4% Characteristics of a high—quality appraisal opinion of walue.
social_hallmark(independence) .

social_hallmark(well_supported) .
social_hallmark(grounded_in_evidence).
social_hallmark(grounded_in_analysis).
social_hallmark(grounded_in_professional_judgment).

B ====———======——======——========—====—==—========—=======c=========

4k 5. Effects of appraisal quality by horizon
B

4% ———— SHORT TERM: high quality —--—-

social_effect(high, short_term, property_transfer, fair_pricing for_parties).
social_effect(high, short_term, financing, appropriate_lending_decisions) .
social_effect(high, short_term, taxation, accurate_individual assessment).
%% ---- SHORT TERM: low quality —---

social_effect(low, short_term, property_transfer, buyer_overpayment).
social_effect(low, short_term, property_transfer, seller_underselling).
social_effect(low, short_term, taxation, excessive_individual_taxation).
social_effect(low, short_term, financing,

— inappropriate_lending_decisions).

social_effect(low, short_term, property_transfer,

— immediate_financial_harm_to_individuals).

A% ———— MEDIUM TERM: high quality -—--

social_effect(high, medium_term, markets, clear_market_signals).
social_effect(high, medium_term, financing, sound_credit_underwriting).
social_effect(high, medium_term, taxation, equitable_tax_assessment).

social_effect(high, medium_term, insurance_coverage,
— equitable_insurance_coverage) .

social_effect(high, medium_term, adjudication, reduced_litigation_pressure) .
A% —-—--— MEDIUM TERM: low quality ——--
social_effect(low, medium_term, markets, distorted_market_signals).

social_effect(low, medium_term, financing,

— impaired_credit_underwriting).

social_effect(low, medium_term, markets,

— encouragement_of_speculation).

social_effect(low, medium_term, taxation, inequitable_taxation).
social_effect(low, medium_term, insurance_coverage,

— inequitable_insurance_coverage) .

social_effect(low, medium_term, adjudication, increased_litigation).
social_effect(low, medium_term, markets, transactional _distrust).

4% —--— LONG TERM: high quality —-—--

social_effect(high, long_term, institutions, public_confidence_in_institutions).
social_effect(high, long_term, markets, public_confidence_in_markets).
social_effect(high, long_term, institutions, financial_stability).
social_effect(high, long_term, communities, equitable_community_outcomes) .

social_effect(high, long_term, public_interest, economic_resilience).
social_effect(high, long_term, public_interest, social_fairness).
social_effect(high, long_term, public_interest, long_term_public_good) .

A% —-—-— LONG TERM: low quality —---—
social_effect(low, long_term, markets, eroded_market_confidence) .
social_effect(low, long_term, institutions, eroded_institutional_confidence) .
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social_effect(low, long_term, institutions, financial_instability).
social_effect(low, long_term, markets, resource_misallocation) .
social_effect(low, long_term, communities, mneighborhood_decline).
social_effect(low, long_term, communities, mneighborhood_overinvestment).
social_effect(low, long term, communities, social_inequities_for_households).
social_effect(low, long term, communities, social_inequities_for_businesses).
social_effect(low, long_term, communities, social_inequities_for_communities).

I ==

4% 6. Equity principles and public-interest claims

social_equity_principle(informed_decisions).
social_equity_principle(equitable_decisions) .
social_equity_principle(fair_treatment_of_parties).
social_equity_principle(independence_of_valuer).

social_public_interest_claim(

'Real estate and other assets are a substantial portion of personal, corporate,

— and public wealth.').
social_public_interest_claim(

"Appraisal quality is not merely a private technical concern.').
social_public_interest_claim(

"Appraisal quality is tied to economic resilience.').
social_public_interest_claim(

'Appraisal quality is tied to fairness.').
social_public_interest_claim(

"Appraisal quality is tied to the long-term public good.').

4% Top-level conclustion of the passage.
social_appraisal_is_public_interest :-
social_public_interest_claim(_). /% at least one such claim exists

e R S
4k 7. Derived / query predicates
R S S

social_positive_effect(Horizon, Domain, Effect) :-
social_effect(high, Horizon, Domain, Effect).

social_negative_effect(Horizon, Domain, Effect) :-
social_effect(low, Horizon, Domain, Effect).

social_horizon_summary(Horizon, Effects) :-
findall(Quality-Effect,
social_effect(Quality, Horizon, _Domain, Effect),
Effects).

social_consequences_of_quality(Quality, List) :-
findall (consequence(Horizon, Domain, Effect),
social_effect(Quality, Horizon, Domain, Effect),
List).

social_parties_affected_by(DecisionType, Parties) :-
setof (P, social_involves(DecisionType, P), Parties).

4% Harms that fall on the public rather than on transaction principals.
social_public_harm(Horizon, Effect) :-




Valuation Engineer Journal - A 1@ - A 13 - 2026 95921 Y 6

social_effect(low, Horizon, Domain, Effect),
member (Domain, [markets, institutions, communities, public_interest,
< taxation]).

4% Private (transaction-level) harms.
social_private_harm(Horizon, Effect) :-
social_effect(low, Horizon, Domain, Effect),
member (Domain, [property_transfer, financing, insurance_coverage]).

2 A F284
HEAS WEG AN A AGAFY BRH AT, B4 A%, 2 AR, ATLD
He Qe ASAE e, 719 A, 35A8F 718 SR e s 22 AAH 9
SADL. AT 5 It BYRE FEAAS AP0 HT Vg WD A= g BdotE
= Tof, %0k BV %, FA, 4, 719 Aol A Aol B BgHOR 58 4 9 @
t}.(LaCour-Little and Malpezm 2003; Ebrahim and Hussain 2010)
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Firoizrel 714 474 deiol FF= nFe=HN ¢ % & Ao 4T a84E e of
7|3k F-A 0}74‘% A A A ox ﬂU (bias) & 7B 7t= At AFS %‘%‘ o
A N 1o A=, 2ol AdT &% 9] St 71998 & Y. (LaCowr-Little
and Malpezzi 2003; Hendershott and Kane 1992; Griffin and Maturana 2016)
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A A=)0] Al EA|2 BAE o] W ERH ol 8-S Zae & Qi W, AT HAH]
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Torous, and Valkanov 2019; Hendershott and Kane 1992; Ebrahim and Hussain 2010)

o]

4k appraisal_economics.pl

Va4

4% A Prolog knowledge base encoding the economic role of real estate
4% and other asset appraisals across short-, medium—, and long-term
4% horizons, including both the consequences of high-quality appraisal
4% practice and the consequences of weak or biased practice.

V4

4% ALl domain-specific predicates are prefized with “economic_’ so this
4% module can be loaded alongside appraisal_social.pl (and any other
4% companion KBs) without name collisions, and so cross—-KB rules can
4% mention both vocabularies unambiguously.

74

4% Conceptual model:

A% - Appraisals support a set of economic FUNCTIONS.

4% - Each function operates over one or more time HORIZONS.

4k - Appraisal QUALITY (high | low) drives EFFECTS on those functions.
4% - Effects are POSITIVE (benefits) when quality is high and

V94 NEGATIVE (harms) when quality is low/systematically biased.

i

4% Author: generated for Bert Craytor, ValEngr / RCA context.

:— module(appraisal_economics,
[ economic_horizon/1
, economic_function/1
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, economic_supports/2 7 Function, Horizon

, economic_effect/4 7% Quality, Horizon, Function,
— Effect

, economic_stakeholder/1

, economic_benefits/2 /i Stakeholder, Function

, economic_positive_effect/3

, economic_negative_effect/3

, economic_horizon_summary/2 7 Horizon, Effects

, economic_consequences_of_quality/2 / Quality, ConsequenceList
, economic_functions_at_horizon/2

, economic_stakeholders_affected_by/2

, economic_reliable_appraisals_improve/1

, economic_appraisal_quality_matters_at/1

:- discontiguous economic_effect/4.
:— discontiguous economic_supports/2.

A

A% 1. Time horizons

=

economic_horizon(short_term).
economic_horizon(medium_term) .
economic_horizon(long_term) .

A =

4k 2. Econmomic functions supported by appraisals

=

economic_function(credit_markets).
economic_function(investment_decisions).
economic_function(taxation_systems).
economic_function(financial_reporting).
economic_function(insurance_underwriting).
economic_function(estate_administration).
economic_function(corporate_transactions).
economic_function(public_policy_planning).

e S

4% 3. Stakeholders whose decisions depend on appraisals

I = m -

economic_stakeholder (borrowers) .
economic_stakeholder(lenders).
economic_stakeholder (investors).
economic_stakeholder (governments) .
economic_stakeholder (businesses) .
economic_stakeholder (insurers).
economic_stakeholder (taxpayers).
economic_stakeholder (homeowners) .

4% Capital flows more efficiently when appraisals are reliable.
economic_benefits(borrowers, credit_markets).
economic_benefits(lenders, credit_markets) .
economic_benefits(investors, investment_decisions).
economic_benefits(governments, taxation_systems).
economic_benefits(governments, public_policy_planning).
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economic_benefits(businesses, corporate_transactions).
economic_benefits(businesses, financial_reporting).
economic_benefits(insurers, insurance_underwriting).
economic_benefits(taxpayers, taxation_systems) .
economic_benefits(homeowners, credit_markets).

Ml e
ik 4. Which functions are most salient at each horizon
e
economic_supports(credit_markets, short_term) .
economic_supports(investment_decisions, short_term) .

economic_supports(corporate_transactions, short_term).

economic_supports(credit_markets, medium_term) .
economic_supports(investment_decisions, medium_term) .
economic_supports(taxation_systems, medium_term) .

economic_supports(insurance_underwriting, medium_term).

economic_supports(credit_markets, long_term) .
economic_supports(taxation_systems, long_term) .
economic_supports(public_policy_planning, long_term) .
economic_supports(financial_reporting, long_term) .

economic_supports(estate_administration, long_term).

S =
4k 5. Effects of appraisal quality, by horizon and function

A
%% --—-- SHORT TERM: high quality ----

economic_effect(high, short_term, credit_markets,

— reduced_transactional_uncertainty) .

economic_effect(high, short_term, credit_markets,

— improved_lending_decisions).

economic_effect(high, short_term, corporate_transactions, fair_negotiations).
economic_effect(high, short_term, investment_decisions,

— prevention_of_immediate_losses).

4% —---— SHORT TERM: low quality ——--

economic_effect(low, short_term, credit_markets,

< transactional_uncertainty).

economic_effect(low, short_term, credit_markets, poor_lending_decisions).
economic_effect(low, short_term, investment_decisions,

< losses_from_overvaluation) .

economic_effect(low, short_term, investment_decisions,

— losses_from_undervaluation).

4% ———— MEDIUM TERM: high quality -—--

economic_effect(high, medium_term, credit_markets, stable_mortgage_risk).
economic_effect(high, medium_term, investment_decisions,

— efficient_investment_allocation).

economic_effect(high, medium_term, taxation_systems, tax_equity) .
economic_effect(high, medium_term, insurance_underwriting,

— adequate_insurance_coverage) .

economic_effect(high, medium_term, investment_decisions,

— rational_market_pricing) .

A% —--— MEDIUM TERM: low quality —---
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economic_effect(low, medium_term, investment_decisions, inflated_asset_bubbles).
economic_effect(low, medium_term, credit_markets,

— impaired_lending_portfolios).

economic_effect(low, medium_term, public_policy_planning,
— distorted_development_incentives).
economic_effect(low, medium_term, credit_markets, increased_default_risk).
economic_effect(low, medium_term, corporate_transactions,
— increased_litigation_risk).

4% —--— LONG TERM: high quality ——--

economic_effect(high, long_term, investment_decisions, sound_capital_formation).
economic_effect(high, long_term, public_policy_planning,

< sound_infrastructure_investment) .

economic_effect(high, long_term, estate_administration,

— orderly_intergenerational_wealth_transfer).

economic_effect(high, long_term, taxation_systems, stable_public_revenues) .
economic_effect(high, long_term, public_policy_planning,

— supported_housing_affordability).

economic_effect(high, long_term, credit_markets,

— financial_system_resilience) .

economic_effect(high, long_term, investment_decisions,

— long_term_economic_growth).

4% —--— LONG TERM: low quality —--—-

economic_effect(low, long_term, investment_decisions,

— chronic_capital_misallocation).

economic_effect(low, long_term, credit_markets, banking_instability).
economic_effect(low, long_term, investment_decisions,

—» reduced_investor_confidence) .

economic_effect(low, long_term, public_policy_planning, inefficient_land_use).
economic_effect(low, long_term, public_policy_planning,

— inefficient_productive_asset_use).

=
A% 6. Derived / query predicates
A

economic_positive_effect(Horizon, Function, Effect) :-
economic_effect(high, Horizon, Function, Effect).

economic_negative_effect(Horizon, Function, Effect) :-
economic_effect(low, Horizon, Function, Effect).

economic_horizon_summary(Horizon, Effects) :-
findall(Quality-Effect,
economic_effect(Quality, Horizon, _Function, Effect),
Effects).

economic_consequences_of_quality(Quality, List) :-
findall (consequence (Horizon, Function, Effect),
economic_effect(Quality, Horizon, Function, Effect),
List).

economic_functions_at_horizon(Horizon, Functions) :-
setof (F, economic_supports(F, Horizon), Functions).

economic_stakeholders_affected_by(Function, Stakeholders) :-
setof (S, economic_benefits(S, Function), Stakeholders).
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4% Overall claim: reliable appraisals improve allocative efficiency.
economic_reliable_appraisals_improve(capital_flow_efficiency).
economic_reliable_appraisals_improve(market_stability) .
economic_reliable_appraisals_improve(long_term_economic_growth) .

4% Top-level qualitative claim: appraisal quality matters at every horizon.
economic_appraisal_quality_matters_at(Horizon) :-
economic_horizon(Horizon),
\+ \+ economic_effect(high, Horizomn, _, _),
\+ \+ economic_effect(low, Horizon, _, _).
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4% appraisal_collateral.pl

h

4% A Prolog knowledge base encoding the role of market wvalue (MV)
4% appraisals in collateral risk analysis. Companion to

A% appraisal_economics.pl and appraisal_social.pl.

V4

4% Naming convention:

4k — Predicates that have direct counterparts in the companion KBs
VA (horizon, effect, summary, consequences, etc.) are prefized
VYA ‘collateral_" so this module can be loaded alongside the others
V94 without name collistons, and so bridge rules can mention each
i vocabulary unambiguously.

VA - Predicates that are unique to the collateral-analysis domain
" (value_basis, divergence_factor, risk_input, etc.) are NOT
A% prefized. They have no analogues in the other KBs and no

V94 collision risk, so the prefiz would only add noise.

:— module(appraisal_collateral,
[ collateral_horizon/1
, collateral_analyst/1
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11

, collateral effect/4 %4 Quality, Horizon, Domain,
— Effect

, collateral_positive_effect/3

, collateral_negative_effect/3

, collateral_horizon_summary/2

, collateral_consequences_of_quality/2

, value_basis/1

, uses/2 %4 Analyst, ValueBasis
, divergence_factor/1

, stress_scenario/1

, risk_input/1

, risk_output/1

, inputs_for/2

, mv_is_benchmark_for/1

:— discontiguous collateral_effect/4.
:— discontiguous uses/2.

e

4% 1. Time horizons (namespaced -- parallel to economic_/soctal_)

==

collateral_horizon(short_term).
collateral_horizon(medium_term).
collateral_horizon(long_term).

=

4% 2. Who uses MV appratsals in collateral risk analysis

I = -

collateral_analyst(lenders).
collateral_analyst(investors).
collateral_analyst(collateral_analysts).
collateral_analyst(portfolio_risk_managers).
collateral_analyst(regulators).
collateral_analyst(securitization_arrangers).

A S e e
4k 3. Value bases distinguished in the passage

D L B zZz

value_basis(market_value). 7% "normal market conditions'
value_basis(foreclosure_value). / distressed
value_basis(liquidation_value). / distressed, accelerated

A% Which value bases each analyst type works with.

uses(lenders, market_value).
uses (investors, market_value).
uses(collateral_analysts, market_value) .
uses(collateral_analysts, foreclosure_value).
uses(collateral_analysts, liquidation_value).

uses(portfolio_risk_managers, market_value).
uses(securitization_arrangers, market_value).
uses (regulators, market_value).

4% Top-level claim of the opening sentence.
mv_is_benchmark_for(credit_exposure).
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mv_is_benchmark_for (foreclosure_outcomes).
mv_is_benchmark_for(recovery_potential).

IR —=m==—mmm—moc=cmmssoosessosseossssossessess e s e e s s s e se e s s e e
A% 4. Why foreclosure / liquidation value diverges from MV

divergence_factor(distressed_marketing_conditions).
divergence_factor(accelerated_sale_period) .
divergence_factor(legal_costs).

divergence_factor (physical_deterioration).
divergence_factor (adverse_market_sentiment) .

4% Stressed scenarios in which divergence factors apply.
stress_scenario(borrower_default) .
stress_scenario(foreclosure).
stress_scenario(forced_liquidation).
stress_scenario(market_downturn) .

N ——
4% 5. Inputs the collateral analyst combines with MV, and the

A% outputs they produce

A

risk_input (market_value) .
risk_input(loan_balance) .
risk_input(loan_to_value_ratio).
risk_input (market_trends).
risk_input (property_condition).
risk_input(liquidity) .
risk_input(local_supply_demand) .

risk_output(likelihood_of_loss).
risk_output(severity_of_loss).

risk_output(recovery_estimate) .
risk_output(loss_given_default).

4% inputs_ for(+Output, -Inputs)
4% ALl risk inputs are used to produce each risk output.
inputs_for(Output, Inputs) :-

risk_output (Output),

setof (I, risk_input(I), Inputs).

R e
A% 6. Effects of appraisal quality by horizon
R I e

%% --—-- SHORT TERM: high quality ---—-

%% -—-—-- SHORT TERM: low quality —----

collateral_effect(low, short_term, underwriting,

— imprudent_underwriting_decisions).

collateral_effect(low, short_term, underwriting, inadequate_collateral_margins).
collateral_effect(low, short_term, underwriting, mispriced_credit_exposure).

%A% —-—--- MEDIUM TERM: high quality ———-

collateral_effect(high, short_term, underwriting, prudent_underwriting_decisions).
collateral_effect(high, short_term, underwriting, appropriate_collateral_margins).
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collateral_effect(high, medium_term, portfolio,

— effective_portfolio_risk_management).

collateral_effect(high, medium_term, portfolio, sound_loan_securitization).
collateral_effect(high, medium_term, portfolio, appropriate_reserve_allocation).
collateral_effect(high, medium_term, regulatory, regulatory_compliance) .
collateral_effect(high, medium_term, portfolio,

— cycle_aware_collateral_evaluation).

4% —---— MEDIUM TERM: low quality —---

collateral_effect(low, medium_term, portfolio,

— weakened_portfolio_risk_management) .

collateral_effect(low, medium_term, portfolio, mispriced_securitizations).
collateral_effect(low, medium_term, portfolio, inadequate_loss_reserves).
collateral_effect(low, medium_term, regulatory, regulatory_noncompliance_risk).
collateral_effect(low, medium_term, portfolio, misjudged_collateral_adequacy).

4% ---— LONG TERM: high quality ——--

collateral_effect(high, long_term, system, financial_system_stability).
collateral_effect(high, long_term, system, restraint_on_excessive_leverage).
collateral_effect(high, long_term, system, well_secured_lending).
collateral_effect(high, long term, system, accurate_systemic_collateral_pricing).
collateral_effect(high, long_term, system, dampened_foreclosure_amplification).

%% ---- LONG TERM: low quality —---

collateral_effect(low, long_term, system, financial_system_instability).
collateral_effect(low, long term, system, excessive_leverage).
collateral_effect(low, long_term, system, poorly_secured_lending).
collateral_effect(low, long_term, system, systemic_collateral_mispricing).
collateral_effect(low, long_term, system, amplified_foreclosure_losses) .
collateral_effect(low, long_term, system,

— amplified_economic_disruption_under_stress).

S —
4k 7. Derived / query predicates (namespaced)
S ——

collateral _positive_effect(Horizon, Domain, Effect) :-
collateral_effect(high, Horizon, Domain, Effect).

collateral_negative_effect(Horizon, Domain, Effect) :-
collateral_effect(low, Horizon, Domain, Effect).

collateral_horizon_summary(Horizon, Effects) :-
findall(Quality-Effect,
collateral_effect(Quality, Horizon, _Domain, Effect),
Effects).

collateral_consequences_of_quality(Quality, List) :-
findall(consequence(Horizon, Domain, Effect),
collateral_effect(Quality, Horizon, Domain, Effect),
List).

4 AR BEY A Ag

= O

AWM Qv o 7|7k A7 $HEA dlZo] e}, BT NEAE 2 (IA),
A7), B Aol Ak opefel A o] el (mel) & 71202 §F A (point-in-time) AH7HA
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4% appraisal_scope_regulation.pl

i

4% Knowledge base for the boundary of regulated appraisal practice.
W

4% TWO TIERS, deliberately kept separate:

VA

4% TIER 1 -- THE DEFINING TEST (regulation cluster). A task is a
V9 regulated appraisal IFF it is one for which an appraiser's

Wk license s legally required. requires_license/1 s that test;
Wl it —-— and only it —-- dectdes regulated_appraisal/1 vs.

VA unregulated_valuation/1.

VA

4% TIER 2 -- DESCRIPTIVE TENDENCIES (scope cluster). How the two

VA populations -- “appraisal’ and “quant_financial' -- typically
VA differ in approach, temporal scope, output form, and skill set.
VYA These are CORRELATES, not the boundary: the populations overlap
V94 (a licensed appraiser may do quant work; a quant may be

VA unlicensed), and nothing here determines licensure. No claim s
VA made about intelligence —— only about training and methodology.
VA

4% “temporal scope' and “approach' are DISTINCT axes: an approach has a
4% typical (defeasible) temporal mode, but the two are not the same

4% viewpoint —- which is why an appraiser using an AVM (appraisal

4% approach, distributional methods) is possible.

:— module(appraisal_scope_regulation,

[ # -——— TIER 1: the defining test (regulation) ---
regulation_framework/1

, regulation_framework_origin/2

, regulation_distinguishing_ factor/1

, regulation_triggers_licensure/1

, regulation_definition_of_appraisal/1

, regulation_unlicensed_activity/2

, regulation_licensed_activity/2

, regulation_legal_exposure_condition/1

, requires_license/1

, exempt_from_appraisal_license/1

, regulated_appraisal/1

, unregulated_valuation/1
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, regulatory_asymmetry/2

/4 ——— TIER 2: descriptive tendencies (scope) —---
, valuation_approach/1
, scope_profession/1
, scope_orientation/2
, temporal_scope/1
, temporal_mode/1
, scope_temporal_focus/2
, scope_output_form/2
, scope_skill/1
, scope_skill_demanded_by/2
, scope_inputs_considered/2
, scope_future_oriented_context/2
, scope_professional_constraint/1
, scope_contrast/4
, scope_question/2
, Scope_convergence_area/1

:— discontiguous regulation_unlicensed_activity/2.
:— discontiguous regulation_licensed_activity/2.
:— discontiguous scope_contrast/4.

V44
%% TIER 1 -- THE DEFINING TEST (the boundary)
V44

regulation_framework(firrea_1989).
regulation_framework(uspap) .
regulation_framework(ivs).
regulation_framework(state_licensing).
regulation_framework(state_certification).

regulation_framework_origin(firrea_1989, savings_and_loan_crisis).
regulation_framework_origin(uspap, firrea_1989).
regulation_framework_origin(state_licensing, firrea_1989).

regulation_distinguishing factor(kind_of_value).

regulation_distinguishing_ factor(purpose_of_valuation).
regulation_distinguishing_factor(temporal_focus).
regulation_distinguishing_factor(output_form).

regulation_distinguishing factor(represented_as_appraisal).
regulation_distinguishing factor(federally_related_transaction_involvement).

regulation_triggers_licensure(federally_related_mortgage_transaction).
regulation_triggers_licensure(work_represented_as_appraisal).
regulation_triggers_licensure(work_meeting_state_appraisal_definition).
regulation_triggers_licensure(regulated_lending_ transaction).

regulation_definition_of_appraisal(formal_opinion_of_value).
regulation_definition_of_appraisal(concerning_identified_real_property).
regulation_definition_of_appraisal(developed_per_recognized_methods) .
regulation_definition_of_appraisal(for_compensation) .

regulation_unlicensed_activity(investment_bank,
— enterprise_value_estimates).

regulation_unlicensed_activity(equity_analyst, stock_price_targets).
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regulation_unlicensed_activity(hedge_fund,

— commercial_real_estate_appreciation_forecasts).
regulation_unlicensed_activity(economist,

— housing_market_trend_projections).
regulation_unlicensed_activity(insurance_analyst,

— replacement_cost_estimates).
regulation_unlicensed_activity(developer, feasibility_studies).
regulation_unlicensed_activity(internal_corporate_analyst,
< asset_impairment_estimates).
regulation_unlicensed_activity(internal_corporate_analyst,
— portfolio_value_estimates).
regulation_unlicensed_activity(quantitative_analyst,

— predictive_valuation_models).
regulation_unlicensed_activity(avm_developer,

— algorithmic_residential_ price_estimates).

regulation_licensed_activity(licensed_appraiser,

— market_value_for_federally_related_transaction).
regulation_licensed_activity(licensed_appraiser,

— formal_opinion_of_value_for_compensation).
regulation_licensed_activity(licensed_appraiser,

— appraisal_for_regulated_mortgage_lending).
regulation_licensed_activity(licensed_appraiser,

— appraisal_represented_as_such_under_state_law).

regulation_legal_exposure_condition(holding_self_out_as_licensed_appraiser).
regulation_legal_exposure_condition(preparing_appraisal_as_defined_by_state_law).
regulation_legal_exposure_condition(involved_in_transaction_requiring licensed_app
< raisal).

4% ——— The test itself: does the TASK require an appraiser's license? —--
requires_license(Task) :-

regulation_triggers_licensure(Task), !.
requires_license(Task) :-

regulation_licensed_activity(_, Task), !.

exempt_from_appraisal_license(Task) :-
regulation_unlicensed_activity(_, Task),
\+ requires_license(Task) .

:— dynamic activity_satisfies_definition/1.

activity_satisfies_definition(Task) :-
regulation_licensed_activity(_, Task).

regulated_appraisal(Task) :-
activity_satisfies_definition(Task),
requires_license(Task) .

unregulated_valuation(Task) :-
regulation_unlicensed_activity(_, Task),
\+ regulated_appraisal(Task).

4% Meta-tension: the regulatory asymmetry the passage closes on.

regulatory_asymmetry(current_market_value_for_lending,
future_oriented_valuation_for_investment).

regulatory_asymmetry(heavily_regulated_appraisal_practice,
lightly_regulated_quantitative_practice).




Valuation Engineer Journal - A 1@ - A 13 - 2026 95921 Y

18

regulatory_asymmetry(consumer_and_lending protection_focus,
investment_advisory_focus).

regulatory_asymmetry_origin(banking regulation).
regulatory_asymmetry_origin(consumer_protection).
regulatory_asymmetry_origin(legal_evidentiary_concerns) .
regulatory_asymmetry_origin_disclaimer(
'Not based on any exclusive claim that appraisers alone possess valuation
— expertise.').

Vo4

4% TIER 2 -- DESCRIPTIVE TENDENCIES (NOT the boundary)

V4

A% Overlapping populations; correlates of who typically lands on each
4% side. Nome of these determine licensure —- Tier 1 does.

V4

A% ——— Azis: valuation approach (descriptive populations) ---

valuation_approach(appraisal).
valuation_approach(quant_financial).

scope_profession(appraiser).
scope_profession(quantitative_analyst).
scope_profession(financial_analyst).
scope_profession(investment_analyst).
scope_profession(portfolio_manager) .
scope_profession(economist) .
scope_profession(investment_strategist).
scope_profession(financial_forecaster).

scope_orientation(appraisal, evidentiary).
scope_orientation(quant_financial, probabilistic).

ik ——— Azis: temporal scope (its OWN viewpoint, distinct from approach) ---
temporal_scope(retrospective) .

temporal_scope(current) .

temporal_scope(prospective_point) .

temporal_scope(future_range_horizon) .

temporal_mode(point_in_time).
temporal_mode(distribution_over_horizon).

4% Typical (defeasible) pairing of approach to temporal mode —-- a LINK
4% between two distinct azes, nmot an identity.
scope_temporal_focus(appraisal, point_in_time).
scope_temporal_focus(quant_financial, distribution_over_horizon).

A% ——— Azis: output form ——-
scope_output_form(appraisal, point_estimate).
scope_output_form(appraisal, narrow_range) .

scope_output_form(quant_financial, probability_distribution).
scope_output_form(quant_financial, range_of_outcomes) .

Ak ——— Azis: skills / methodological toolkit (training, NOT intelligence) ---—
scope_skill(mars_without_overfitting).
scope_skill(fit_vs_generalization_balance) . /4 balancing R2 against CV-R72

scope_skill(algorithmic_understanding) .
scope_skill(handling_structured_concepts).
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scope_skill(discerning fine_distinctions_in_meaning) .
scope_skill(assimilating_new_methods).

4% Skills typically demanded by advanced quantitative valuation; an

4% appraisal license neither requires nor certifies them.
scope_skill_demanded_by(quant_financial, mars_without_overfitting).
scope_skill_demanded_by(quant_financial, fit_vs_generalization_balance) .
scope_skill_demanded_by(quant_financial, algorithmic_understanding) .
scope_skill_demanded_by(quant_financial, handling_structured_concepts).
scope_skill_demanded_by(quant_financial, discerning_fine_distinctions_in_meaning) .
scope_skill_demanded_by(quant_financial, assimilating new_methods) .

4% ——— Inputs the appratser weighs to support a value at the effective date ——-
scope_inputs_considered(appraisal, current_market_evidence).
scope_inputs_considered(appraisal, observable_transactions).
scope_inputs_considered(appraisal, prevailing _market_conditions) .
scope_inputs_considered(appraisal, recognized_methodologies).
scope_inputs_considered(appraisal, market_trends).
scope_inputs_considered(appraisal, anticipated_supply_demand) .
scope_inputs_considered(appraisal, depreciation).
scope_inputs_considered(appraisal, capitalization_rates).
scope_inputs_considered(appraisal, absorption_patterns).
scope_inputs_considered(appraisal, expectations_already_priced_in).

4% ——— Bounded future-oriented contexts that remain within appraisal —--—
scope_future_oriented_context (income_property, future_income_streams).
scope_future_oriented_context (income_property, vacancy_rates).
scope_future_oriented_context(income_property, expenses).
scope_future_oriented_context (income_property, reversion_values).
scope_future_oriented_context(income_property, dcf_analysis).

scope_future_oriented_context(development, prospective_stabilized_value).
scope_future_oriented_context(conservation, future_damages) .
scope_future_oriented_context (environmental, future_damages) .
scope_future_oriented_context (insurance, future_damages) .
scope_future_oriented_context(litigation, future_damages) .
scope_future_oriented_context(eminent_domain, future_damages).
scope_future_oriented_context(general, remaining_economic_life) .
scope_future_oriented_context(general, anticipated_market_reactions) .

scope_future_oriented_context (market_analysis, price_trend_direction).

4% ——= Professtonal constraints on any future-oriented component —--
scope_professional_constraint (supportability) .

scope_professional_constraint (market_evidence).
scope_professional_constraint(extraordinary_assumptions_or_hypothetical_conditions
— _disclosed).
scope_professional_constraint(avoidance_of_unsupported_speculation) .

4% ——— Contrasts across the descriptive azes:
— scope_contrast (4,B,Dimension,Distinction) —---—
scope_contrast(appraisal, quant_financial, orientation,
evidentiary_vs_probabilistic).
scope_contrast (appraisal, quant_financial, temporal_mode,
point_in_time_vs_distribution_over_horizon).
scope_contrast(appraisal, quant_financial, output_form,
point_or_narrow_range_vs_probability_distribution).
scope_contrast (appraisal, quant_financial, purpose,
market_value_vs_investment_worth).
scope_contrast (appraisal, quant_financial, skill_set,
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appraisal_licensing_toolkit_vs_advanced_statistical_toolkit).
scope_contrast(appraisal, quant_financial, typical_methods,
sales_comparison_cost_income_vs_simulation_option_pricing_var) .

4% ——— The orienting question each population asks (verbatim from the passage) —--
scope_question(appraisal,

'What is the most supportable market value indication as of the specified

— effective date, given current evidence and defined assumptions?').
scope_question(quant_financial,

'What range of outcomes is likely over a future period, with what

— probabilities, and how should resources be allocated?').

4k ——— Where the two converge (appratisal borrows distributional methods) —---
scope_convergence_area(complex_commercial_valuation).
scope_convergence_area(mass_appraisal).
scope_convergence_area(automated_valuation_models) .
scope_convergence_area(institutional_portfolio_analysis).
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79 A7 o] UT ot AFHAE ol Foh Aol 1 AfelE wo AR Eo|
gy ol AAA 2AYA e Lo Jelniel B3 o olaeli Aol 1 Adalth, A
2 Mo} £Ee gAQl 4720l LA, ol BolA LTV 80% & WA had v 7he
AFEolY A1 &4 92 BAAT} dSotal Bt 1 LTV 8 tiEo] £+ Wt 2
ZIAREE Foll Ao 2 BEEAY, vl= AFHA (Federal Housing Administration, FHA)

€ Zolt. 2y 2 dFo] eAetE ] e A Al A F

kel lﬂ-ﬂ L=

= o T u L

B4 9] sh=o|th. Y &2 AHlishs AFAL71Y (GSE) 2 128 41887} glo]= LTV
80% & " HEMES st Aol HTd F21% o] Ut (United States Code 1970). H&
o] FRH+E X7 E3 99 ALtolgtr| Bt Al Aol Ao wet I tp2r}!

O B2 AAYIIAE FAH SR = “AA O] AT E Fot QAN E7|HS 1
7HAE AAA o= nf R o] A=E Foff sfAlstal ok AMAA tiE7] o] 24 Qe
AL o2l 71t

“ol k7t ol A THa Rt A Q] ol A|- o) A FE BolPrhH, HH = HE AT
A T &4 FEotr]o STET AHE Jot A2 7HeAdol =271

o= A0 v A FHS B S0l

olela A ok & 712 Aole] SEel Ad Ralo] 7|

o TAHWIIALS] “AA AFTHA]” o), 1Al

o e FEIEA] FEof gt A S FHANEA I 1S 8ot HE| T AR

QHoE TelT WA, FATFE VAN £ dEA B AL v 5
9ot 1 olft o137 2

o F718 oS0l AL E f17]°f 715,

. RS AL B2 Sl e S70] BREIE Uspson,

. £ AL HESE L ol 15 B ARE 275190 ol

olel wet 7T} ol L The-S Foto] WAL

o AZTIA,

o AT A FA,

o AolX 71E=AIA,

o 1931 AekH 7HA.

JEl Fok thEI®, EAp, SREASE vie 1 505 44 E B8Y FeelE A
A St A dAFH o2 A3t

AA R FHIHYE AL E oF2 oF2= T84 AA olth

L @] AR B,

2 A2 918 2%,

3. =0l 2E,

4. 7w A1,

5. At &4 Ak,

6. AAZEAA 7],

ARG FAAoE T2 (1) of 7]ofetH, tiE7182 11 295 WRAo = Yz g
=51 ARttt

1B g Eoll A 257 RERE Rdts W BI|ARYL LTV 78% oA AHso2 FaE0, 1998 | Fe4
AR S H (Homeowners Protection Act) ofl @2t 80% oA A€ F+& 4 1Tt (United States Congress 1998)
Atz (FHA) o HERE o 4ZA5M 2013 W 6 € 3 & o]F AdH &2 A % FROAAHE0] 90% &
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o] A1 F=HTt (U.S. Department of Housing and Urban Development 2013) TahA th4=2] FHA 2}FE= LTV
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Aoz opF= ko] A Zral Al . (Basel Committee on Banking Supervision 2017;
Steurer, Hill, and Pfeifer 2021; Board of Governors of the Federal Reserve System 2021)
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4% appraisal_prozy.pl

VA

4% A Prolog knowledge base encoding the thesis that market value

4% appraisals, while formally framed as present-value opinions, function
A% in practice as wmplicit prozies for future collateral recoverability
4% within mortgage underwriting and lender risk management.

:— module(appraisal_proxy,
[ 7 -——— central thesis ---
proxy_thesis/1

/4 ——— LTV-as-buffer mechanism —---
, proxy_ltv_buffer_against/1
, proxy_historical_ltv_threshold/1

% === formal wvs practical interpretation —--
, proxy_formal_framing/1
, proxy_practical_interpretation/1
, proxy_underlying_ question/1

/4 ——— the artifictal separation —---

, proxy_separation_party/2 % Party, Role

, proxy_doctrine_practice_gap/2 /4 FormalSide, PracticalSide
/% ——= historical compromise -—-

, proxy_historical_reason/1
, proxy_doctrine_emphasis/1

, proxy_routine_practical_use/1
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/4 ——— modern intensifiers —---
, proxy_modern_driver/1
5 proxy_modern_treatment/l

/% ——— responsibility allocation —--
, proxy_appraiser_responsibility/1
, proxy_lender_responsibility/1

/ -—— meta—-claim about coherence ——-—
, proxy_open_question/1

/4 ——= practical implication for appraisal practice —--
, proxy_practical_implication/1
, proxy_appraiser_blindspot/1
, proxy_recommended_practice/1
, proxy_further_work/1

/4 ——— underwriting system view ——-—
, underwriting_component/2 % Number, Component
, underwriting responsibility/2 % Component, Party
D.

:— discontiguous proxy_thesis/1.
:— discontiguous underwriting_component/2.

Vo4
4% PART 1: THE CENTRAL THESIS
wh

proxy_thesis(
'A market value appraisal used in mortgage underwriting often serves as an
— implicit proxy for expected collateral recoverability over a future holding
— period."').
proxy_thesis(
'The appraisal is formally framed as a present-market-value opinion as of a
— specific effective date.').
proxy_thesis(
'The lender economically interprets the appraisal through a forward-looking
— risk lens.').
proxy_thesis(
'There is a deliberate conceptual separation between the appraiser''s
< current-market-value opinion and the lender''s use of it as a forecast
— buffer.').
proxy_thesis(
'The appraisal indirectly functions as part of a future-value protection model,
— even though appraisal standards formally avoid describing it that way.').
proxy_thesis(
'Whether the separation between appraisal doctrine and lender practice remains
— fully coherent in modern financial systems is an open and increasingly
— debated question.').

h
%% PART 2: THE LTV-AS-BUFFER MECHANISM
i

proxy_historical_ltv_threshold(eighty_percent).
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proxy_ltv_buffer_against(moderate_market_declines).
proxy_ltv_buffer_against(foreclosure_expenses).
proxy_ltv_buffer_against(liquidation_discounts).
proxy_ltv_buffer_against(carrying costs).
proxy_ltv_buffer_against(legal_expenses).
proxy_ltv_buffer_against(accrued_interest).
proxy_ltv_buffer_against(uncertainty_during_disposition).

i
%% PART 3: FORMAL FRAMING VS. PRACTICAL INTERPRETATION
h

proxy_formal_framing(present_market_value_opinion).
proxy_formal_framing(opinion_as_of_specific_effective_date).
proxy_formal_framing(grounded_in_current_market_evidence) .

proxy_practical_interpretation(forward_looking_risk_lens).
proxy_practical_interpretation(forecast_buffer_against_future_impairment).
proxy_practical_interpretation(input_to_future_collateral_recoverability_estimate) .

proxy_underlying_question(
'If this borrower defaults sometime in the foreseeable future, is the
— collateral likely to remain sufficient to cover the outstanding debt and
— foreclosure-related losses?').

VYA

/4% PART 4: THE ARTIFICIAL SEPARATION

i

proxy_separation_party(appraiser, opinion_of_current_market_value) .
proxy_separation_party(lender, forecast_buffer_against_future_impairment) .
proxy_separation_party(appraiser, evidence_based_present_value_anchor).
proxy_separation_party(lender, future_risk_interpretation) .

proxy_doctrine_practice_gap(present_market_value_opinion,
implicit_future_value_proxy) .
proxy_doctrine_practice_gap(opinion_as_of_effective_date,
forecast_over_foreseeable_holding_period).
proxy_doctrine_practice_gap(evidence_based_present_anchor,
future_risk_buffer).
proxy_doctrine_practice_gap(static_single_point_estimate,
probabilistic_value_over_time) .

v
%% PART 5: HISTORICAL COMPROMISE
i

proxy_historical_reason(speculative_forecasting contributed_to_past_crises).
proxy_historical_reason(courts_required_observable_evidence).
proxy_historical_reason(regulators_sought_standardized_defensible_practices).

proxy_doctrine_emphasis(present_value).

proxy_doctrine_emphasis(current_market_evidence).
proxy_doctrine_emphasis(defined_effective_dates).
proxy_doctrine_emphasis(constrained_assumptions).

proxy_routine_practical_use(lenders_use_in_probabilistic_future_risk_frameworks) .
proxy_routine_practical_use(investors_use_in_probabilistic_future_risk_frameworks) .
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proxy_routine_practical_use(collateral_analysts_use_in_probabilistic_future_risk_f
— rameworks).

h
%% PART 6: MODERN INTENSIFIERS
h

proxy_modern_driver (avms) .
proxy_modern_driver(institutional_portfolio_analytics).
proxy_modern_driver(securitization_models).
proxy_modern_driver(machine_learning valuation_systems).
proxy_modern_driver(basel_capital_modeling) .
proxy_modern_driver(large_scale_mortgage_stress_testing).

proxy_modern_treatment (probabilistic_over_time) .
proxy_modern_treatment (distributional_rather_than_point_estimate).
proxy_modern_treatment (dynamic_rather_than_static).

v
%% PART 7: ALLOCATION OF RESPONSIBILITY UNDER THE COMPROMISE
h

proxy_appraiser_responsibility(disciplined_present_value_anchor).
proxy_appraiser_responsibility(evidence_based_valuation).
proxy_appraiser_responsibility(current_market_value_opinion).

proxy_lender_responsibility(future_risk_interpretation).
proxy_lender_responsibility(default_probability_estimation).
proxy_lender_responsibility(foreclosure_timing_ estimation) .
proxy_lender_responsibility(liquidation_severity_estimation).
proxy_lender_responsibility(portfolio_stress_analysis).
proxy_lender_responsibility(macroeconomic_expectation_integration) .

i
%% PART 8: OPEN QUESTION (META-CLAIM)
h

proxy_open_question(
'Whether the separation between disciplined present-value appraisal and
— lender-side future-risk interpretation remains fully coherent in modern
— financial systems.').
proxy_open_question(
'Whether modern probabilistic-over-time collateral analytics make the
— formal/practical separation untenable in some sectors.').

V4
%% PART 9: THE INTEGRATED MORTGAGE UNDERWRITING SYSTEM
h

underwriting_component (1, current_market_valuation).
underwriting_component (2, future_risk_estimation).
underwriting_component (3, default_probability).
underwriting_component (4, foreclosure_timing).
underwriting_component (5, liquidation_severity) .
underwriting_component (6, macroeconomic_expectations).
underwriting_component (7, portfolio_stress_analysis).

underwriting_responsibility(current_market_valuation, appraiser) .
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underwriting_responsibility(future_risk_estimation, lender) .
underwriting_responsibility(default_probability, lender) .
underwriting_responsibility(foreclosure_timing, lender) .
underwriting_responsibility(liquidation_severity, lender) .

underwriting_ responsibility(macroeconomic_expectations, lender) .
underwriting_responsibility(portfolio_stress_analysis, lender).

Ui mmmmmmmmmmmmm———————————ammamm =
4% PART 10: PRACTICAL IMPLICATION FOR APPRAISAL PRACTICE
5 -

proxy_practical_implication(
'Most appraisers are not aware that market value functions, via the
— loan-to-value ratio, as a proxy for future foreclosure value.').
proxy_practical_implication(
'The lender''s forward-looking use of market value is rarely visible from
— within the appraisal assignment.').
proxy_practical_implication(
'"Appraisers therefore do not treat market value conclusions with the caution
< toward future value trends that the collateral-valuation role warrants.').

proxy_appraiser_blindspot(collateral_valuation_role).
proxy_appraiser_blindspot(forward_looking use_of_market_value).
proxy_appraiser_blindspot(market_value_as_ltv_proxy_for_foreclosure_value).

proxy_recommended_practice(recognize_how_present_value_opinion_is_consumed) .
proxy_recommended_practice(treat_market_value_with_caution_re_future_trends).

proxy_further_work(closing_the_doctrine_practice_gap) .
proxy_further_work(equipping_appraisers_for_the_collateral_valuation_perspective).

6 2=
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