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appraisal_social.pl

A Prolog knowledge base encoding the social and public—-interest role
of real estate and other asset appraisals. Companion to
appraisal_economics.pl, which covers the strictly economic axis.

All domain-specific predicates are prefixed with ‘social_ " so this
module can be loaded alongside appraisal_economics.pl (and any other
companion KBs) without name collisions, and so cross—KB rules can
mention both vocabularies unambiguously.

Conceptual model:
- Appraisals support social DECISION TYPES.
— Each decision involves identifiable PARTIES.
- Appraisal QUALITY (high | low) drives EFFECTS across time HORIZONS.
— Emphasis: equity, public confidence, public interest.

do oo o0 oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo
o0 oo oo oo oo odo oo oo oo oo oo oo oo oo oo oo oo oo

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

:— module (appraisal_social,
[ social_horizon/1
, social_party/1
, social_decision_type/1
, social_involves/2 % DecisionType, Party
, social_effect/4 % Quality, Horizon, Domain, Effect
, social_contribution/1
, social_hallmark/1l
, 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.

social_horizon (short_term).
social_horizon (medium_term) .
social_horizon(long_term) .
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K R R N EE—————————————————————_—_—————.
&%

%% 2. Parties whose decisions depend on appraisals

o9

°°

%% The opening sentence enumerates these explicitly.

B o o R R I R ———————————,
&%

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).

oo

oo oo

3. Types of decisions appraisals inform

©
oo oo

o

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) . % courts: condemnation, divorce,
— estate
social_decision_type (public_administration) .

social_involves (property_transfer, buyers) .
social_involves (property_transfer, sellers).
social_involves (financing, lenders) .
social_involves (financing, buyers) .
social_involves (taxation, taxing_authorities) .
social_involves (taxation, general_public).
social_involves (stewardship, investors) .
social_involves (stewardship, general_public).
social_involves (insurance_coverage, insurers) .
social_involves (insurance_coverage, buyers) .
social_involves (adjudication, courts) .

social_involves (public_administration, taxing_authorities).
social_involves (public_administration, general_public).

oo

oo oo

4. What high—-quality appraisals contribute (second sentence)

o
oo oo

o

social_contribution (market_transparency) .

social_contribution (public_confidence) .

social_contribution (efficient_capital_allocation).

social_contribution (stability_of_ financial_institutions).

%% Characteristics of a high—-quality appraisal opinion of value.
social_hallmark (independence) .

social_hallmark (well_supported) .

social_hallmark (grounded_in_evidence) .

social_hallmark (grounded_in_analysis) .

social_hallmark (grounded_in_professional_judgment) .
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o

ol

5. Effects of appraisal quality by horizon

o) o
oo oo oo

©

oo

$ —-——— SHORT TERM: high quality ----
social_effect (high, short_term, property_transfer,
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,
social_effect (low, short_term, property_transfer,
social_effect (low, short_term, taxation,
— excessive_individual_taxation).
social_effect (low, short_term, financing,
— 1inappropriate_lending_decisions) .
social_effect (low, short_term, property_transfer,

« immediate_financial_harm_to_individuals).

$%$ ———— MEDIUM TERM: high quality —-—--
social_effect (high, medium_term, markets,
social_effect (high, medium_term, financing,
social_effect (high, medium_term, taxation,

— equitable_insurance_coverage) .
social_effect (high, medium_term, adjudication,
— reduced_litigation_pressure).

oo

$ —-——— MEDIUM TERM: low quality —----
social_effect (low, medium_term, markets,
social_effect (low, medium_term, financing,
— impaired_credit_underwriting).
social_effect (low, medium_term, markets,
— encouragement_of_speculation).
social_effect (low, medium_term, taxation,
social_effect (low,
— inequitable_insurance_coverage) .
social_effect (low, medium_term, adjudication,
social_effect (low, medium_term, markets,

$% ———— LONG TERM: high quality —-——-—
social_effect (high, long_term, institutions,
— public_confidence_in_institutions).
social_effect (high, long_term, markets,
social_effect (high, long_term, institutions,

social_effect (high, long_term, communities,

$% ———— LONG TERM: low quality —-——-—
social_effect (low, long_term, markets,
social_effect (low,
social_effect (low,

social_effect (low, long_term, markets,

social_effect (low, long_term, communities,

social_effect (high, medium_term, insurance_coverage,

medium_term, insurance_coverage,

fair_pricing for_parties).

buyer_overpayment) .
seller_underselling).

clear_market_signals) .
sound_credit_underwriting) .
equitable_tax_assessment) .

distorted_market_signals).

inequitable_taxation) .

increased_litigation).
transactional_distrust).

public_confidence_in_markets) .
financial_stability).
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).

eroded_market_confidence) .
long_term, institutions, eroded_institutional_confidence).
long_term, institutions, financial_instability).
resource_misallocation) .
neighborhood_decline) .
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social_effect (low, long_term, communities, neighborhood_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).

o

ol

6. Equity principles and public-interest claims

©

o) o
oo o oo

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.').

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

o\e

oo oo

oo o\
~
O
®
K
[
<
®
Q.
AN
Q
(]
o)
~
<
T
K
o
Q,
[
Q
©
£
o)
o}

o

ol

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_qgquality(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).

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

social_effect (low, Horizon, Domain, Effect),

member (Domain, [markets, institutions, communities, public_interest,

< taxation]).
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%% Private (transaction—-level) harms.
social_private_harm(Horizon, Effect) :-
social_effect (low, Horizon, Domain, Effect),
member (Domain, [property_transfer, financing, insurance_coverage]).
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appraisal_economics.pl

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

All domain-specific predicates are prefixed with ‘economic_’ so this
module can be loaded alongside appraisal_social.pl (and any other

companion KBs) without name collisions, and so cross—KB rules can

mention both vocabularies unambiguously.

Conceptual model:
- Appraisals support a set of economic FUNCTIONS.
- Each function operates over one or more time HORIZONS.
— Appraisal QUALITY (high | low) drives EFFECTS on those functions.
— Effects are POSITIVE (benefits) when quality is high and
NEGATIVE (harms) when quality is low/systematically biased.

o oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo o
d0 OO0 o0 oo O o0 oo OO0 oo oo oo oo oo oo oo oo oo oo oo oo

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

:— module (appraisal_economics,
[ economic_horizon/1
, economic_function/1

, economic_supports/2 % Function, Horizon
, economic_effect/4 % Quality, Horizon, Function,
— Effect

, economic_stakeholder/1
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, economic_benefits/2 % Stakeholder, Function
, economic_positive_effect/3
, economic_negative_effect/3

, economic_horizon_summary/2 Horizon, Effects

oo oo

, economic_consequences_of_quality/2 Quality, ConsequenceList
, economic_functions_at_horizon/2

, economic_stakeholders_affected_by/2

, economic_reliable_appraisals_improve/1l

, economic_appraisal_quality_matters_at/1

1).

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

o\e

1. Time horizons

oo oo oo
oo

o

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

oo

2. Economic functions supported by appraisals

de oo op
o

oo

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).

o

3. Stakeholders whose decisions depend on appraisals

oo oo oo
o\e

oo

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

economic_stakeholder (homeowners) .

%% 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).

economic_benefits (businesses, corporate_transactions) .
economic_benefits (businesses, financial_ reporting) .
economic_benefits (insurers, insurance_underwriting) .

(
(
(
(
(
(
(
(

economic_benefits (taxpayers, taxation_systems) .
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economic_benefits (homeowners, credit_markets) .

Ll o e e e e o o o o e o o e o e o o o o e e e e o e e o e e e e e e e e e e e e e 0 e e e e e e e e e e e e e e
°°

%% 4. Which functions are most salient at each horizon

B o o R R I R ———————————,
5%

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) .

oo

5. Effects of appraisal quality, by horizon and function

oo oo oo
oo

oo

oo

$ ———— 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).

$% ———— 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).

oo

$ ———— 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).

oo

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

— 1impaired_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).

oo

$ -——— 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) .

%% ———— 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).

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).
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economic_stakeholders_affected_by (Function, Stakeholders) :-
setof (S, economic_benefits (S, Function), Stakeholders).

%% 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) .

%% Top—level qualitative claim: appraisal quality matters at every horizon.
economic_appraisal_quality_matters_at (Horizon) :-—

economic_horizon (Horizon),

\+ \+ economic_effect (high, Horizon, _, _),

\+ \+ economic_effect (low, Horizon, _, _).

Cilagdill lgl) giiall Ledun gy A8 guad) Aaill) ) s Apadi 3

5l e aaly 28 A A el ol Uiga ek 5008 2385 L3 ccililacall jlalie Jilad 8 Laga 1) 5 A sl Al Eilaps 5353
Y () o i & clilanall Maa g o el 5 cpnn AN Gl iy clldy eliatd caalinall (3 sl a5 yla & Jual
O 1aS BEA) alids 8 Apaill 5 Jaall Aad o a5 (2015 Yao and Ben-David, Agarwal,).dlaiaa) jaall mi
lall gLV ol cgalal) [ sanill ol i el Callall of ol s yualli sl sl haaWl (G guiil) Cag k Can 38 gudll Aol
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appraisal_collateral.pl

A Prolog knowledge base encoding the role of market value (MV)
appraisals in collateral risk analysis. Companion to
appraisal_economics.pl and appraisal_social.pl.

Naming convention:

— Predicates that have direct counterparts in the companion KBs
(horizon, effect, summary, consequences, etc.) are prefixed
‘collateral_~ so this module can be loaded alongside the others
without name collisions, and so bridge rules can mention each
vocabulary unambiguously.

— Predicates that are unique to the collateral-analysis domain
(value_basis, divergence_factor, risk_input, etc.) are NOT
prefixed. They have no analogues in the other KBs and no

do oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo
G0 OO o0 oo O o0 oo d0 oo oo oo oo oo oo oo oo

collision risk, so the prefix would only add noise.

:— module (appraisal_collateral,
[ collateral_horizon/1
, collateral_analyst/1
, collateral_effect/4 % Quality, Horizon, Domain,
— Effect
, collateral_positive_effect/3
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, collateral_negative_effect/3

, collateral_horizon_summary/2

, collateral_consequences_of_quality/2
, value_basis/1

uses/2 % Analyst, ValueBasis
, divergence_factor/1

, stress_scenario/1

, risk_input/1

, risk_output/1

, inputs_for/2

, mv_is_benchmark_for/1

1) .

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

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

©

o

oe oo

2. Who uses MV appraisals in collateral risk analysis

oo oo
oo

collateral_analyst (lenders) .
collateral_analyst (investors) .

collateral_analyst (portfolio_risk_managers) .

(
(
collateral_ analyst (collateral_analysts).
(
collateral_analyst (regulators).

(

collateral_analyst (securitization_arrangers).

oe op
o

3. Value bases distinguished in the passage

oo oo

©

ol

value_basis (market_value) . "normal market conditions'"

value_basis (foreclosure_value). distressed

oe oo oo

value_basis (liquidation_value) . distressed, accelerated

%% 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) .

%% Top-level claim of the opening sentence.
mv_1is_benchmark_ for (credit_exposure) .
mv_1is_benchmark_for (foreclosure_outcomes) .
mv_is_benchmark_for (recovery_potential).
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o\o
oo oo oo
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©

o

divergence_factor (distressed_marketing_conditions) .
divergence_factor (accelerated_sale_period) .

(

(
divergence_factor (legal_costs).
divergence_factor (physical_deterioration).
(

divergence_factor (adverse_market_sentiment) .

%% Stressed scenarios in which divergence factors apply.
stress_scenario (borrower_default).

stress_scenario (foreclosure) .
stress_scenario(forced_liquidation).

stress_scenario (market_downturn) .

o

oo oo oo

ol

5. Inputs the collateral analyst combines with MV, and the
outputs they produce

oo oo o

o\e

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 (1likelihood_of_loss).
risk_output (severity_of_loss).

risk_output (recovery_estimate) .
risk_output (loss_given_default).

oo o\

% IiInputs_for (+Output, -Inputs)

% All risk inputs are used to produce each risk output.
inputs_for (Output, Inputs) :-—

risk_output (Output),

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

©

o

oo oo

6. Effects of appraisal quality by horizon

oo oo
oo

$% ———— SHORT TERM: high quality —--——-
collateral_effect (high, short_term, underwriting,
— prudent_underwriting_decisions) .
collateral_effect (high, short_term, underwriting,
< appropriate_collateral_margins).

$% ———— SHORT TERM: low quality ———-—
collateral_effect (low, short_term, underwriting,
— 1mprudent_underwriting_decisions) .
collateral_effect (low, short_term, underwriting,
— 1nadequate_collateral_margins) .

oo

$ ———— MEDIUM TERM: high quality ——-—-

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

oo

$ -—-—— 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) .

-

&% ———— 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).

oo oo
o\e

Derived / query predicates (namespaced)

oo oo
~

o

ol

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) .
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appraisal_scope_regulation.pl
Knowledge base for the boundary of regulated appraisal practice.
TWO TIERS, deliberately kept separate:

TIER 1 —— THE DEFINING TEST (regulation cluster). A task is a
regulated appraisal IFF it is one for which an appraiser's
license is legally required. requires_license/l1 is that test;
it —— and only it —- decides regulated_appraisal/l vs.
unregulated valuation/1.

TIER 2 —-- DESCRIPTIVE TENDENCIES (scope cluster). How the two
populations —-- ‘appraisal' and ‘quant_financial' -- typically
differ in approach, temporal scope, output form, and skill set.
These are CORRELATES, not the boundary: the populations overlap
(a licensed appraiser may do quant work; a quant may be
unlicensed), and nothing here determines licensure. No claim 1is
made about intelligence —— only about training and methodology.

‘temporal scope' and ‘approach' are DISTINCT axes: an approach has a
typical (defeasible) temporal mode, but the two are not the same
viewpoint —-- which is why an appraiser using an AVM (appraisal

oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo

oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo op

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/l

, regulation_unlicensed_activity/2

, regulation_licensed_activity/2

, regulation_legal_exposure_condition/1

, requires_license/1

, exempt_from_appraisal_license/l

, regulated_appraisal/1l

, unregulated_valuation/1

, regulatory_asymmetry/2

$ ——— 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
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, scope_skill_demanded_by/2

, scope_inputs_considered/2

, scope_future_oriented_context/2
, scope_professional_constraint/1
, scope_contrast/4

, scope_qguestion/2

, scope_convergence_area/l

1) .

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

TIER 1 —— THE DEFINING TEST (the boundary)

oo oo oo
oo oo oo

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 (output_form) .

(

(
regulation_distinguishing_factor (temporal_ focus) .

(
regulation_distinguishing_factor (represented_as_appraisal).
(

regulation_triggers_licensure (federally_related _mortgage_transaction).
regulation_triggers_licensure (work_represented_as_appraisal).
regulation_triggers_licensure

regulation_triggers_licensure (regulated_lending_transaction) .

(
(
(work_meeting_state_appraisal_definition) .
(

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 (equity_analyst,

— stock_price_targets).
regulation_unlicensed_activity (investment_bank,

— enterprise_value_estimates).
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_distinguishing_factor (federally_related_transaction_involvement) .
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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_la
- W) .
regulation_legal_exposure_condition(involved_in_transaction_requiring_licensed
— _appraisal).

%% ——— 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) .

%% 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).
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 (
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'Not based on any exclusive claim that appraisers alone possess valuation
— expertise.').

TIER 2 ——- DESCRIPTIVE TENDENCIES (NOT the boundary)

Overlapping populations; correlates of who typically lands on each
side. None of these determine licensure —— Tier 1 does.

0 oo oo oo oo op
oo oo oo oo oo oo

—-—— Axis: 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).
%% ——— Axis: 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).

%% Typical (defeasible) pairing of approach to temporal mode —-—- a LINK
%% between two distinct axes, not an identity.

scope_temporal_ focus (appraisal, point_in_time).
scope_temporal_focus (quant_financial, distribution_over_horizon).

%% ——— Axis: 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) .

%% ——— Axis: skills / methodological toolkit (training, NOT intelligence) ——-
scope_skill (mars_without_overfitting) .

scope_skill (fit_vs_generalization_balance). % balancing R"2 against CV-R"2
scope_skill (algorithmic_understanding) .

scope_skill (handling_structured_concepts).

scope_skill (discerning_fine_distinctions_in_meaning) .

scope_skill (assimilating_new_methods) .

Skills typically demanded by advanced quantitative valuation; an

oo oo

oo oo

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).
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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) .

%% ——— Inputs the appraiser 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).

o

$% ——— 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).

$% ——— Professional constraints on any future-oriented component ——-—
scope_professional_constraint (supportability).

scope_professional_constraint (market_evidence) .

scope_professional_constraint (extraordinary_assumptions_or_hypothetical_condit
< ions_disclosed) .

scope_professional_constraint (avoidance_of_unsupported_speculation) .

oo
o\e

——— Contrasts across the descriptive axes:

— scope_contrast (A, 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,
appraisal_licensing_toolkit_vs_advanced_statistical_toolkit).

scope_contrast (appraisal, quant_financial, typical_methods,

sales_comparison_cost_income_vs_simulation_option_pricing_var).

%% ——— The orienting question each population asks (verbatim from the passage)

I
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scope_qguestion (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?').

$% ——— Where the two converge (appraisal 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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appraisal_proxy.pl

A Prolog knowledge base encoding the thesis that market value
appraisals, while formally framed as present-value opinions, function
in practice as implicit proxies for future collateral recoverability

oo oo oo oo oo oo
oo oo oo oo oo oo

within mortgage underwriting and lender risk management.

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

oo

——— LTV-as—-buffer mechanism ——-—
, proxy_ltv_buffer_against/1
, proxy_historical_ ltv_threshold/1

$ ——— formal vs practical interpretation ——-—
, proxy_formal_framing/1
, proxy_practical_interpretation/1
, proxy_underlying_question/1

% ——— the artificial separation ——-—
, proxy_separation_party/2
, proxy_doctrine_practice_gap/2

Party, Role
FormalSide, PracticalSide

% ——— historical compromise ——-—
, proxy_historical_reason/1
, proxy_doctrine_emphasis/1
, proxy_routine_practical_use/1
% ——— modern intensifiers ——-—
, proxy_modern_driver/1
, proxy_modern_treatment/1

oo

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

% ——— meta-claim about coherence ——-—
, proxy_open_question/1
% ——— practical implication for appraisal practice ——-—
, proxy_practical_implication/1
, proxy_appraiser_blindspot/1
, proxy_recommended_practice/1
, proxy_further_work/1
$ ——— underwriting system view ———

, underwriting_component/2 Number, Component

oe op

, underwriting_responsibility/2 Component, Party
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1) .

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

PART 1: THE CENTRAL THESIS

do oo oo
oo oo oo

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
< 1ncreasingly debated question.').

PART 2: THE LTV-AS-BUFFER MECHANISM

oo oo oo
oo oo oo

proxy_historical_ltv_threshold(eighty_percent).

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).

PART 3: FORMAL FRAMING VS. PRACTICAL INTERPRETATION

oo oo oo
oo oo oo

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_estim

— ate).
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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?').

PART 4: THE ARTIFICIAL SEPARATION

do oo op
oe oo oo

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) .

PART 5: HISTORICAL COMPROMISE

oo oo oo
oo oo oo

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_framework
— S).

proxy_routine_practical_use (investors_use_in_probabilistic_future_risk_framewo
« rks).

proxy_routine_practical_use(collateral_ analysts_use_in_probabilistic_future_ri
— sk_frameworks).

PART 6: MODERN INTENSIFIERS

oo oo oo
oo oo oo

proxy_modern_driver (avms) .
proxy_modern_driver (institutional_portfolio_analytics).

proxy_modern_driver (machine_learning_valuation_systems) .

(
(
proxy_modern_driver (securitization_models) .
(
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).
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PART 7: ALLOCATION OF RESPONSIBILITY UNDER THE COMPROMISE

oe oo oo
oo oo oo

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).

PART 8: OPEN QUESTION (META-CLAIM)

oo oo oo
oo o oo

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.').

PART 9: THE INTEGRATED MORTGAGE UNDERWRITING SYSTEM

oe oo oo
oo oo oo

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) .
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) .

PART 10: PRACTICAL IMPLICATION FOR APPRAISAL PRACTICE

do oo op
oo oo oo

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.').
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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_1ltv_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_perspecti

- ve).

-

AWl ¢

T cal il e 13 530 clgia adaia JS ALalSia L) 5 5 uad (e Ban) 5 i Taliad) 3 jaall a0 8 35 5% jall dsed]) pdaliall s
lanll 1) 50 5 ccilagiil taninss il Al s gl 5 elelony il aball Galimall y dueLain ! Gilita ) 43l GiiSa Ui je
osbend Latlanio 5 A0S Leilaa 5550 5 ¢ shacall S andl (5 Lgias Joalill il Sl cctililanial) jaliie Jidas b
Ala®Y) Lt 5 5 dpans Il Lgiaie G dac @-“ g - oyl U Cacad (Prolog 4l day s Ay 5 chaain 33 sala Ll
Leila sae o sl Akl dullal) ol oL Aol LSl sl o) 55 Juald

355 .effect (Quality, Horizon, Domain, Effect) JENP) Ualass &};\1‘ GO A8yl 39\55 o HLam
FE ) Jlaall (3 V) alias Y g oy shall g Jaws siall 5 jpcll 0¥ BT e 48 se 50 G SAk apiill S35 )emy Leia
Baall g (Ul ol oS5 5 ol pall 5 LY mnads s LY (31 gl e La 55 Aol disalls () gall s 1A (e
Al i 5 Jablaall 53] 5 ST e U 55 lilaniall Anae g ¢ ancionall il sl 4 5 by e Lo i Buc LY
ol se auil) Jae 33gal O 1Ll AN aalial) b (5 e a5 500 S Jr cddlian ad o jidal) Lhaadlly
Soseall b a3 e allae Caway dalide it et Leai a3 Blal oy (el g pdumii (il sall Gl o
ooy ST ALE SOl o) Jaas Lo o oo (381 553 sal) Cla jia Laa Y g -om Y ganall (o Jailis oll a8 38 jisall Eul 53
ol 6 5 e Lein ¥ 51 lsaD) 5 e A a8V gl e () B il Fymgrial SYLS an ] U4 (5 (Say
Clilaall

LY sanay Uisily Lingio o) g8 La i o el 33 5n Gl ge ol Y gd olial) 5128 ol 1 48 el 523 Ll
bliall 3 4l gall A lual) (N (5 55 e il 13a s V1Y Galatia ¥ Al e Camy IV W Slen s e Y Ay
o O 5aBAl alady Lo 3 Bl Y panad 4§ Sl A iy el Al g e sl g g TL 6y a5 I 5Y) 330
Lol 3 g piy 3 o g il i) 1Y gamae J3u (g -o- 3 ganl) A Al i3S X e 3l puala A 21 )

exempt_from_appraisal_license/1 requires_license/1)geke¥l Juluillde) @ B Aaad el 4 jledll e

o e g5 cda A em‘ SUaill Jals ady alimy i Jae IS 1Y) e J) guill 4l (requlated_appraisal/l
Uil e a3l 1Y) U 28 padll S 58

aliall Juadl) ol U ol Bac 8 21ad il sall 2 5f it of (6 AY) Caal Cund G 5yl dusal ) 48yl 5206 -yl
ALY ALl gl e 558 8 oo alail] acld A8 5 (53 Jadll g o Baliinall Aadlly 5 5 5 pnlall Aadl) a G G
Olmss el Jany A sa3adl) dasedl il «80% all el L1 (i l A G jad (5 jlaal) Gial j3Y) 3 laggiil] 4 edl)
(2. GIS el i o 28 Jeb ¢y shaiall Jaieaall (e Lo 5 (8 Gia yiall 138 a3 )2) U sa Jdssal) GlY) (ia il
Zadl Sals Galaiil s b _puals Aa (sl LSS il o slemsdi (g seal) 20 LS caandl i€l 53 JalSiall syl Qs g
Jusl g se ¢y sum il 5 8 palall Al Alasiaia (ool o (g paiBal) e a1 138 anil 1 A ) Ay el Al
el 8 Badaall Apaall AN (e canll (a3 L Ui 31 Ca g ylall o all AL dlaind cilS oo bl laladl)
el (ol 1) Tadcall LR 5 ¢y sl Edlat s Basel 35 Jlal uly it s o 91 il sl ol g ¢ A9 il 7 3La3)
onseiall Joadl) juad canly ben Tt ) Gailie 0 pemie cliads Do ) @lliy a3l e ullaiad Alebae ol linll o8
A A Aalaind) e § el



Valuation Engineer Journal - Vol. 1 - Issue 1 - May 21, 2026 27

35 L) i G Y A8 prall Ao 8y (JS sl pdaita 4y i) o3 Il sed cdag yd sl s Aatlaal) @lli Bas (lSa) Ll
eabaia¥) dall g ccVlaall s GUY) e anill 53 ga g e Al Aluall b il e M aSlaiad Sl S jua W e
G Gl g iyl lly ,Jy\%magu\&swmﬂmgm‘y\j‘AALM\@JM\M&%@},J\@JQQSM\
pill pous gV AUl 5 sl s e o Bl b5 ¢ el ~3la) 8y cdamgiall (- 1303 ST Faa adde a8 o (S
=S

ﬁ}d\m"bdmﬁﬂa

Ay adaila (g e Y el Al e il 3 Aal e Jmaalls § a3y iy Jalail 830 4

e 2383 A FualeaiQY) 2 gl o385 Banl gy (Uadase ol LT Guedl) (po G Andaus i) 48 jral) 200 g8 5y ¥ gl
Y Gaadll Baalall unll dida s AplaY) Aigda gl 5 AICEN Aelall (8 gadll b da g plal i Sasl p elaladall elly Bubay
Al G s gaia el 35 L g Sl M5 ¢l sl Al 5 gm0 (531 N ot i clguds A8 shmall b Baac ] Bunad Ll
(slxil) apdasill Slad gd rcue V8 jre ABLALO) Al o34 5 a2l o Lkl aa gal Badas Lghoa 5 Gsalall 5 (il 5Y)
s BUA) 4aliae 208y ) sal il 5 dpalaia¥ g duiea ol (g sleall Jadi Cua cduigall 4 jladll

‘requlation_/scope_ ¢collateral_ ¢social_ ¢economic_) gl Jhaall cialyd) :hl.ua.n Rl
il gl e 580 A D Y ganalls adbal Had da gy Cua W) Ulida Slee 5350 Y (underwriting /proxy_
sagall T3 o Tl sl Cails 8 AS i) Lpadll Ealajiall g D anl s e sgde Jlaey Fealdl) Y genall Ll ¢lgiinly (3aius
ol 5l cale Lo o) Taailly @ll3 il IS Lo clials fas s el 55 (o o sl ety Le il o —ee Sl 5 (38901 5
Bas) s dny Lala Jganall (5% Cum 0350 Y cilialll ) s e il gl e 38 jida ET3 5 Y sanal)

Jibala 4SSt adatill/ Uail) a0 18 B adaall anlhi) UL ALl (35 9 JuS o) 4B jra 32018 B adaall (g 38 sall ) (NS

proxy_doctrine_practice_gap/2sregulatory_asymmetry/2 --- x5 Ol Gl gana ye u)mM QuEYLE e

il ity (pas (ol (paral il s (a1 a1 (o Cplinn () pma g LagsY cancl e (i pands -
Laaaal 55m o) sl s Galal 4y gina) Lo Jilie b 284 e (o GISE J&) Loy (3laiid Aslaall-biall 5 5ad Wl ¢ 508 (51
8l s Al dadll Jlanivd s agila i CiatduloaV) Aads gl 5 65 jualall Aadll sadie gt (Al ady ailails | AY)
letlatias (535 ) ALl Lo gladll ae 3 sl e 1 Tpmie LI ans Sl L 31233 Aiga By yam 4l

References

Agarwal, Sumit, Itzhak Ben-David, and Vincent Yao (2015). ?Collateral Valuation and Borrower Finan-
cial Constraints: Evidence from the Residential Real Estate Market.? In: Management Science 61.9,
pp- 2220-2240. por: 10.1287 /mnsc.2014.2002.

Alexandrov, Alexei, Laurie Goodman, and Michael Neal (Jan. 2023). Reengineering the Appraisal Pro-
cess: Better Leveraging Both Automated Valuation Models and Manual Appraisals. Tech. rep. Urban
Institute. URL: https://www.urban.org/sites/default/files/2023-01/Reengineering%
20the%20Appraisal%20Process.pdf.

Basel Committee on Banking Supervision (2017). Basel IlI: Finalising Post-Crisis Reforms. Standards
d424. Bank for International Settlements. URL: https://www.bis.org/bcbs/publ/d424.pdf.

Board of Governors of the Federal Reserve System (Mar. 2021). Dodd-Frank Act Stress Test 2021:
Supervisory Stress Test Methodology. Tech. rep. Board of Governors of the Federal Reserve Sys-
tem. URL: https:/ /www . federalreserve .gov/publications/files/2021-april -
supervisory-stress—test-methodology.pdf.

Campbell, John Y., Stefano Giglio, and Parag Pathak (2011). ?Forced Sales and House Prices.? In: Amer-
ican Economic Review 101.5, pp. 2108-2131. por: 10.1257/aer.101.5.2108.

Clauretie, Terrence M. and Nasser Daneshvary (2009). ?Estimating the House Foreclosure Discount
Corrected for Spatial Price Interdependence and Endogeneity of Marketing Time.? In: Real Estate
Economics 37.1, pp. 43-67.por: 10.1111/5.1540-6229.2009.00235.x%.

Crosby, Neil, Colin M. Lizieri, and Patrick M. McAllister (2010). ?Means, Motive and Opportunity?
Disentangling Client Influence on Performance Measurement Appraisals.? In: Journal of Property
Research 27.2, pp. 181-201. po1: 10.1080/09599916.2010.499014.



Valuation Engineer Journal - Vol. 1 - Issue 1 - May 21, 2026 28

Deng, Yongheng, John M. Quigley, and Robert Van Order (2000). ?Mortgage Terminations, Heterogene-
ity and the Exercise of Mortgage Options.? In: Econometrica 68.2, pp. 275-307. por: 10.1111/
1468-0262.00110.

Diaz Julian, III and Marvin L. Wolverton (1998). ?A Longitudinal Examination of the Appraisal Smooth-
ing Hypothesis.? In: Real Estate Economics 26.2, pp. 349-358. por: 10.1111/1540-6229.00749.

Ebrahim, M. Shahid and Sikandar Hussain (2010). ?Financial Development and Asset Valuation: The
Special Case of Real Estate.? In: Journal of Banking & Finance 34.1, pp. 150-162. po1r: 10.1016/
j.9bankfin.2009.07.011.

Eriksen, Michael D. et al. (2019). ?The Influence of Contract Prices and Relationships on Appraisal
Bias.? In: Journal of Urban Economics 111, pp. 132—-143. por: 10.1016/5.jue.2019.03.001.

Foote, Christopher L., Kristopher Gerardi, and Paul S. Willen (2008). ?Negative Equity and Foreclosure:
Theory and Evidence.? In: Journal of Urban Economics 64.2, pp. 234-245. por: 10.1016/7. jue.
2008.07.006.

Foster, Chester and Robert Van Order (1984). ? An Option-Based Model of Mortgage Default.? In: Hous-
ing Finance Review 3.4, pp. 351-372.

Friedman, Jerome H. (1991). ?Multivariate Adaptive Regression Splines.? In: The Annals of Statistics
19.1, pp. 1-67.po1: 10.1214/20s/1176347963.

Gallimore, Paul (1996). ?Confirmation Bias in the Valuation Process: A Test for Corroborating Evi-
dence.? In: Journal of Property Research 13.4, pp. 261-273. por: 10.1080/095999196368781.

Geltner, David M. (1991). ?Smoothing in Appraisal-Based Returns.? In: The Journal of Real Estate
Finance and Economics 4.3, pp. 327-345. po1: 10.1007/BF00161933.

Ghent, Andra C., Walter N. Torous, and Rossen I. Valkanov (2019). 2Commercial Real Estate as an Asset
Class.? In: Annual Review of Financial Economics 11, pp. 153—-171. por: 10 . 1146/ annurev -
financial-110118-123121.

Griffin, John M. and Gonzalo Maturana (2016). ?Who Facilitated Misreporting in Securitized Loans?? In:
The Review of Financial Studies 29.2. Evidence of appraisal inflation and its consequences, pp. 384—
419.por: 10.1093/rfs/hhv130.

Hendershott, Patric H. and Edward J. Kane (July 1992). Office Market Values During the Past Decade:
How Distorted Have Appraisals Been? NBER Working Paper 4128. Available at SSRN: https://ssrn.com/abstract=226
National Bureau of Economic Research. por: 10.3386/w4128. URL: https://www.nber.org/
papers/w4128.

— (1995). ?U.S. Office Market Values During the Past Decade: How Distorted Have Appraisals Been??
In: Real Estate Economics 23.2, pp. 101-116. po1: 10.1111/1540-6229.00660.

Hull, John C. (2018). Options, Futures, and Other Derivatives. 10th ed. New York: Pearson. 1sBN: 978-
0-13-447208-9.

International Association of Assessing Officers (2017). Standard on Mass Appraisal of Real Property.
International Association of Assessing Officers, Kansas City, MO. URL: https://www.iaao.org/
wp—content /uploads/Standard_on_Mass_Appraisal.pdf.

International Valuation Standards Council (2025). International Valuation Standards (IVS). International
Valuation Standards Council, London. Published 31 January 2024; effective 31 January 2025. URL:
https://www.ivsc.org/.

K’Akumu, Owiti A. and James E. Larsen (2024). ?A Primer on Regulations and the Practice of Residen-
tial Property Appraisal.? In: Journal of Real Estate Practice and Education. Focus on regulatory and
public interest aspects. por: 10.1080/15214842.2024.23778609.

Kau, James B. et al. (1995). ?The Valuation at Origination of Fixed-Rate Mortgages with Default and
Prepayment.? In: The Journal of Real Estate Finance and Economics 11.1, pp. 5-36.por: 10.1007/
BF01097934.

LaCour-Little, Michael and Stephen Malpezzi (2003). ? Appraisal Quality and Residential Mortgage De-
fault: Evidence from Alaska.? In: The Journal of Real Estate Finance and Economics 27.2, pp. 211—
233.por: 10.1023/A:1024728420837.



Valuation Engineer Journal - Vol. 1 - Issue 1 - May 21, 2026 29

Lee, Ming-Hsiang, Chien-Wen Peng, and Hui-Fen Liao (2020). ?An Analysis of Objectivity in the Real
Estate Appraisal Process.? In: International Real Estate Review 23.4, pp. 483-504.

Mayer, Yanling G. and Frank E. Nothaft (2022). ? Appraisal Overvaluation: Evidence of Price Adjustment
Bias in Sales Comparisons.? In: Real Estate Economics 50.3, pp. 862—881. por: 10.1111/1540—
6229.12351.

Murphy, Edward V. (2012). Regulation of Real Estate Appraisers. CRS Report RS22953. Congressional
Research Service. URL: https://sgp.fas.org/crs/misc/RS22953.pdf.

Office of the Comptroller of the Currency and Board of Governors of the Federal Reserve System and
Federal Deposit Insurance Corporation and National Credit Union Administration and Consumer
Financial Protection Bureau and Federal Housing Finance Agency (2024). Quality Control Standards
for Automated Valuation Models. Final Rule, 89 Fed. Reg. 64538 (Aug. 7, 2024). URL: https: //
www. federalregister.gov/documents/2024/08/07/2024-16197/quality—-control-
standards—for—-automated-valuation—-models.

Pennington-Cross, Anthony (2006). ?The Value of Foreclosed Property.? In: Journal of Real Estate Re-
search 28.2, pp. 193-214. por: 10.1080/10835547.2006.12091177.

Qi, Min and Xiaolong Yang (2009). ?Loss Given Default of High Loan-to-Value Residential Mortgages.?
In: Journal of Banking & Finance 33.5, pp. 788—=799.po1: 10.1016/5. jbankfin.2008.09.010.

Quan, Daniel C. and John M. Quigley (1991). ?Price Formation and the Appraisal Function in Real Estate
Markets.? In: The Journal of Real Estate Finance and Economics 4.2, pp. 127-146. por: 10.1007/
BF00173120.

Steurer, Miriam, Robert J. Hill, and Norbert Pfeifer (2021). ?Metrics for Evaluating the Performance
of Machine Learning Based Automated Valuation Models.? In: Journal of Property Research 38.2,
pp- 99—-129. po1: 10.1080/09599916.2020.1858937.

The Appraisal Foundation (2024). Uniform Standards of Professional Appraisal Practice (USPAP), 2024
Edition. The Appraisal Foundation, Appraisal Standards Board, Washington, DC. Effective January
1,2024. URL: https://www.appraisalfoundation.org/.

U.S. Department of Housing and Urban Development (2013). Revision of Federal Housing Adminis-
tration Policies Concerning Cancellation of the Annual Mortgage Insurance Premium. Mortgagee
Letter 2013-04, Federal Housing Administration. Effective June 3, 2013; the annual MIP continues
for the life of loans with original LTV above 90%, and for 11 years at or below 90%. URL: https:
//www.hud.gov/sites/documents/13-04ml.pdf.

United States Code (1970). Federal National Mortgage Association and Federal Home Loan Mortgage
Corporation Charter Acts. 12 U.S.C. § 1717(b)(2) (Fannie Mae) and 12 U.S.C. § 1454(a)(2) (Freddie
Mac). Prohibit GSE purchase of conventional mortgages exceeding 80% LTV absent credit enhance-
ment (private mortgage insurance, seller recourse/repurchase, or a retained seller participation).

United States Congress (1989). Financial Institutions Reform, Recovery, and Enforcement Act of 1989.
Pub. L. No. 101-73, 103 Stat. 183; Title XI codified at 12 U.S.C. §§ 3331-3356. URL: https://
www.govinfo.gov/content/pkg/STATUTE-103/pdf/STATUTE-103-Pgl83.pdf.

— (1998). Homeowners Protection Act of 1998. Pub. L. No. 105-216, 112 Stat. 897; codified at 12
U.S.C. §§ 4901-4910. Automatic termination of borrower-paid private mortgage insurance at 78%
LTV; cancellation may be requested at 80%.



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 1

JsS sl Y (RCA): (sl 12 gga
2025 s 5 A Zenodo e Sial 5 siall 48 ) 5l (e d33aa Aas
Aaciaal s laiy) Adall ¢ a0 Cara s elilacal) elSH aclue el du e dan i

William Bert Craytor, SRA

Vol. 1, Issue 1 - Summer 2026
2026 sdo 1 & i
DOI: 10.67330/kgebxf46

2026 William Bert Craytor. Published by Pacific Vista Net. ©
0.4 Gadll il 1o lay) gl daad jdag pd 385 Jaal 1 i

A el 5 slat AR )5V QS e Bysy il o LS Lalil) i) malia 0n 5 ul 0 el
Sl O Jalls aas g anill s el ilalen L 3500 Y L) Clapal) 8058 133 93 50 S i) ailiad
sl WA () Al g ) (8 BVl e Apnaly ;28 o 3O GulY) 8 5 Aadll

DV il 8 Jaxias ) slaY) 820k apii Aglee ey (el (il Clagaally A5 )laall mgies (RCA) 3l sil) 48 zeia amas g
Augiall o patluadlilop ¥ 5 palbaadd daf Cldgu) o da juadpaly ;2 5 ciila (M) (MARS) <) jpiaciall S2aniall 4,455
ot s I i) Jaal) aSal Sale Lpad qumdd Sl o 53 sad) 5 Allall 5 ppenstll 5 lallaa IS 25alSH) ) yuiiall g -

s (8 Ll ALY Eal) ailiad dad Cilalgn) 0385 (A MARS Jlasi padll Gulaill Jle RCA (A &b )l 2 sl aaiat
Al o)) Aadiall 5 apanailS U3 38 Gailiad 1egiue o edll aud) jes 50 80% a3 V) Bale Lay ¥ il 134 of e )
Adlea Yl Jliall dad (10 20F0 s --- A1 LGSl 0] Jlaall —on LI &y ¢ sl B Gl midd Alate g 33 gall s Al
e i Y GG D8 o i Vs aline Sl oyl 8 odal) Ailaie b Cilgall 58 (Sa3 80/20 s el b
Lehilid s il e Aaill S aa Cat o JUaY) dlaiaa) 55 ol ¢ Ll QAN R2 L 05 A (31 sm) (s G315
O La i jalias (e gend G i (e Lggdl Ly o2 elal gl W1 5 cdalidl claaiaall 3 Jaall 1) AdlisdllS o
lalae (5 A1 il 3 Jalad MARS 35 O gas sl Uas s e 30915 301 058 Y - MILS <liby s 355 Y
Sl (S e lae ye shail @lld gap a8y AnalSl el Aadl yilie e Wle peleal <l jlaall apd 8 Lild ¢ o Uadl
S 0l o e e (AU U sbsa Lelalend) & sana 5% o oyt a5 i3 ) e 13 RS 4SS (%0 AW o Gy

Al apill dais A elld
Pythons R s 8 MARS 5,085 il e 5k y el sall gl o sadl) Gaalalll (ga (e (e Rangiall o34 it

Gg_'m “L\‘)yid\ Badxlal) A<l Dl C..\\)I MARS ‘é\}.\j\ 28 cg_u ch\S.uJ\ (‘5‘:\33” “LI\JM\ H:m ;@AG&A\ Calalsly
SV ail) (Al yaiall ¢ A sl Jalas clagaally 45 Hlil)

3 dadia 1
5 ey 2
7 pnlil) (uiga 3
8 clal 8y 4
10 RCA e e 5

10 . MARS didsiglsl 1.5



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 2

10 . e aledl Joe o 2.5
11 Gl dee s 3.5
5 MARS- <l clllkic 1,35

12 Aaldl) ilaaal) sl ol Y Ssid 2.3.5

T4 goodall Clidae iy 4.5
15 820l (earth) MARS @3bads (Y Ssig5dl 1,45

16 . % 53] Excel cihas 5.5
16 o ikliayl &l 6.5
17 Cilaal a5 6
17 Lbasll sy 1.6
18 o (“a”) goodall 2 1.1.6

18 o (“r7) deiill dawi 2,16

19 (“w”) daad) Juw lskl - 3.1.6

19 o (“s”) Excel ias 35l 4.1.6

20 L MLSData i sia --- (“p”) @Il Clal ) 5.1.6

20 L MLSData saeci --- (“y”) MLS < jiie  6.1.6

200 L, Dl e <l Qe 7.1.6

7 K §5udl 816

21 fCldsiadl 91,6

21 Js¥) bl 10.1.6

22 S sl 11.1.6

23 RCA &l dsd 7
24 Gl paial 8
24 sl Jeal caiat 1.8
27 i) Gl Civiai 2.8
28 AN 5 A0 (sl agas 3.8
28 Joatll < paie 1.3.8

20 il G iie 238

29 Dpesilly dalall @l puidl - 3.3.8

300 o Slsdlss 43,8

31 Ll RCA Gl 9



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 3

32 MARS zisi 10

32 Dol g 3 aill S yrial g JIsd 1,10

32 g Jlsadued 2,10

33 Al sl 3,10

33 il z3 paill Alas 4,10

B4 zasad )l A o gl 2 5,10

34 bl pailad 11

30 e Sl e sl 1011

36 A 8 Ay lasi) il yuria Lgham 5 83 sl Allal) ciliyinat 2,11

36 bl eaal 3011

3T a8 L 4,11

39 13 535 i 3 aaifll g guin g Jlanll 5,11

30 Za8 il e i) g Jalaill 8 CVR2 dsaal 6,11

40 sl 12

40 L Jennaill 5 il 1,12

A2 SWI--CQA iaie 2,12

A2 CQA Sinia pailad 312

A2 CQA inite clisSa dilai 13,12

A3 e Lo ldia) Gleill y 3 sull Glalinn 2.3.12

A3 il & g ge ) B 412

A4 RCA & 4aill i 5,12

A4 e & jliel 1,512

A4 G Sall 5 gl g Axal yall 2,512

45 gl 13
dadda 1

U.AAB} u:éa 1750085 Wyt g Sl <ol jlanll 448 guall dauall ):a.m‘;u:m;c@_ml ; g..z.l_))\} J.L.\.AS K \Q»b?\ Canll 13 ia p2y
Jdwid J)be Je (MARS) Q\“):\ild\hm‘ S iV ) pd Glisa n Gudad A 5 pal) Oy ddu (p plie e el
il A8y g (L5 13 A3 36y 5 5 o Spasil 53 s grla Al Claine (8 Lo ¥ 5 - L 518

il yiall 2aY oS g8l e gl s lall (ailiad o dhad ClEMall ¢ Ll LehlEll auiil) 3250 MARS Gleads
galiall anii L 88 &l 3u0a G au Blalie A daill cilialiny CadS (paiall e 35080 sda 5 A5l 5Y) Cony Leusi i
8l (RCA) sl 28 mgial (5 2l 3 5aall & MARS 5 Azl

aJLL:\h\)me\RCAc@.\AQ_muS:\J



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 4

e JS) gl s lal U sluss ¢ 3L L Lay (MARS (¢ 83aksall Lol Clalga] JS ¢ sama (358 O e L1
RSB S

A B U slse e pana 0 5Ss of Jo pdhy o3t iy e 8 i3S ) L) GLSE 55 2

G (AL Aallan ) Lgiad Jay yy oo 53 gadl 5 ANl 5 Allan) AdladlS o A3 (ailadll 0065 & 5iadl RCA Jliys o
MARS 73 52 65 arii (pudiga i s s LagaS 228

e (s shiy 4ld A sl Aagdll 81508 ) 5 4513 ailadl) i s Sl @l Hlaall J5Y) aidl 8 2as RCA O ans
Jomal) apli A g sl il IS4

KX ol 5 $45 sk Letiad )3 asiall ¥ gl 8 AaSu) e g o ) bl daa ) AL Aasa Eilayill
Anl sy L 15EC 3 ()3 S Q80 13 o e dladl) adl Sleud e 5% saiy i Balieal) Cilagl) () Fannie Mae
Sea g Y Cun o Jisadl) sale) 2238 Glawll e 60%—70% Y 5 @l e by aall el ae (38 5ill Uniia () saidll
e 15%-20% o 2012 s 2l Llaa¥) (st )35 85 RCA Leadiy (2 28all ) Aalal) gacali o 4 Jlie g jlans
o sl 3ale ) clapiity lea 13 JI 3y Lo 4l 3 53 (Sl 8 5 ol e e +10% (sa iSL < 5ail 2008 da3Y Al Loyl
Gamall s Jlaal) & 55 Caneny Ui glitia ¢l

I e Ll $500,000 g 558 el (53 jisiaS - dunidial) dadll ) il duns @l O llaall i $280) 2% 13l
@ (5 bl ) () shaty A o il o e Saall jlad Allial Wal 53 caniil) e () ga j340 50 8 o Y 90 0 siley
RCAS Lusiall aniil) zralio e K5 138 5 ol pall 2y V) gl () 5350 Db (il

Sl e 23S e s A ) Al au\)gysﬁmwm_;\ O8O siallE 1 ane avil) 480 LSS Sy
w\ k.\\.\;.\.\\).\u\}!\ %Y d.\l;.\l\ .Asa_l cu.m.\sal\ TN &_Ulm ‘;} ‘51‘.\3\ (:S;.“ a).&;.\.d\ M_m.\h.\l\ Va.\.\s.\l\ chl_m}

e (e 1% 30a 8 agih a8 ALY 5500 saa) b L 259,436 e W82 4,782 (2016) Tzioumis o2 .1
Oe O 3 Al all Caada (g pa iy (g Ly oo 4858 5% Ledaw sl Ll 5 4B 58 3% 5 10 (o pglaal 5 ciladl
(A0 aie e ) M8 ) el 358 5 (Bl jras (e ) " ud) Al ie ™ paaiidl)

1ne e yglad ol 8ladll jaw cialy o) 180 Cilaaiii (e 90% of (2020) LaCour-Little and Krivorotov 2ass .2
sl Bale) Bl 8 Lo V5 - A58 e A e (381530l ) 5 33l g - Ml pall ias

s‘).\;.\)_\‘,ah\‘,o;hs‘;cu}«.&d\ulsjh MJAM\&_!\JJY\J}J;‘\Mcyﬂ\uu)wg_g‘)muu\‘)ﬂ\o.mu@}
Mu}&mé\”u\.&:ﬁ;‘d\u@dﬂ M\e‘ﬁ\&d\h\‘e@mg_\ajhﬂ

adla i) lagally 45 )l A jlan 8 (Beel Faws (St cadl) ui (52 el Jaaill 5 codlef Ly agitinsall inll Sl 3
oo el AL ailadl) sl @?é A8 )Mn Logiil€a 8 cslil nad il o Jed Luliil) Lngialld Letallad RCA
dg;#‘u.,m,mummmuﬁ ) O AN (e B 8 oo B el 5 panll s cgm W) Aalisa s e yall dlae 5 cdpnal) dalise
&l 16 Zanlill O el 5 ¢ Jaall N O35 s USY) sl 5 A il lanall o Jlaa o laaily ol dilaid) 155
Spac in Lo (ol i 6 Dbpnel ) U Uin i) A0l U508 Y el sy I e o 6 pmd o il Bl 5 b
e yal e sl Adaiall #1531 e 6bpile S8 o oo Al Cilalgasd e s 8 il Bl ol Y 5 Al cilalgY
Ol g aniiil & guim g Jliall Raiill alens] G (38 oaad JS6 RCA (8 Lal 18 2aulu) Sllalgas¥) o 0 s (3 ¢Alilas
sl 5 colill 53 g g Allall - A9IA (atladll 58 ay Ay Lglas TT Gla ) Jany A Ad) a5 Ayiad) dpalal) b
L alin) Sy A1) aileadd) EDLant Jeleall 5 8 1 (s Aabial) sliwY) Clel gl 7 555 oo cldlaadl s il gl ddiall
30 I AAYL e o yimall O Y1 A jlas ) alSEaYL i 3 il b i) e sana g A Sl el Aglaie 1530 Jalasy
AL S Ll 30 Aglan ) a1 Leie 1 s Vs el uball GISE Eliian LDy 5 pudl 3 5ol o541
i g oulall

sl S el U (Jaaws S Si) il jplralld 4 Amgiall aadaiad Loy el 4puid Lo () ya) G sli dagiil
aaly difie das JSs Gildaie ) (e S (gAY (& i 2Y) Slel ¥ (e ka5 58 8 Uiia 13U 2385 dpmgiall 5 sl
13 ity AU gjgw‘;écﬁt;xgwg\jjg&gmgw S () KA g 8 e (paiAl) il Alexiong Lay dlgdind )
i ¥ 5l 3 peill e el ) g3 fadsall 0 e sl S BV A flans 2guiny (e i ina Jumdl
Oalelal) cpaiall 8 g3 ol sl o glal 1 Jaiad Apngiall s ABLELE) Al o Y Jpandll dad (3 23 saill Y (A sgny Lot s

Gogee A Gailadll s ¢ £ el



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 5

by clide MARS sl il ¢ ulall AL sl a8 o gil) 8 bty jha (S clegilS opilidll RCA (lens s
e ey ol V) adll sVl daiall 15 5Y) Jalas Lelitad (e yaay gl J)sn i s el puaiall oy e i
i) A b ) ) D1l e Y —en cilia o ale g g o (3 ) didaia b ALIS ATh pall sl e gana
RCA Jaiy Al sl 85 Lelae Ja3 3 dangiall (o S (ol 5 e im0 MARS (0 530ieal) dail) Eilalga] )55
Cilalgasl sedas J Al 30 jaal) AIAN (ailiadll Joeill ad 5085 Jglay ¥ sed Al Cile) oY) US ce 4o g b Ll Ul
o ras s O lie JSU el qll e ilia G 5 1 UV 5 gamn B Aadine oo Al ol puaiall (5 —ov LIS AN ailiadl)
ppanaill - Blavse CiliiSa ) AU Glld B8 L8 Ge JA) e e Skl e Slall QS 58 5 MARS- 42 Lt
(9 pmll) TT ha ol o s 5 ¢ Jlaa ) (Bl g sana s st 0l Tiha - W a5 cbasall g el ABBUY 5 edida )l dadiall 5
el gl (il pam sa Jlanll gy 5 Jand) s (8 AL 2S5 Lt Rl Bnts 21 D (B iy LSS (g lamy
iy 3 oo UiSas Cyall RCA i s o i) 8 dal jua (35515 pandl] QWS a5 Qe (8 323 5 il jlaall i 5
@i o ) eJsinn e Las apiill ¢ guimge Jlaall iy Of 5l cdaeDall ajie MARS 2 sei iy O 5080) QB i Jonige
ehic ¥ s o Gamia Ve jill 5 23 saill (ands 48708 aal el audaing g o Qim0 UL 8 3508
’ AL (5 a3 pall aal

Sl e $adY) Gl 8 Bl Alle il sl 8 Lasus Y g A Clanily SN ) gl (s oy gl Bale) o) 5 Lak
(RCAS Zaiiall faliall 5 A8laall Lgiad 3 08LE ccilayill e $600-$1,000 Ghisl 4 (558 23 i b a5 SYYI i
L - L laS oo 35 () iy 3 il g Jiall aas . ST 380y 2a3 (Gl 2 )l sall 485 CilS )

a2

ry

Aol g il 3 5153 8 4l (ilina s utiga Rigalls 5o 5 elan ¥y pulall o sle g cibacaly ) b alail) il sall Auila
Db claladl 5 il jliad) CBlaes 3383 82004 sa 3ie MARS (i 5 <2002 s Sie ¢ 8 o cclagill (5 g I 38
Sl ¢l el
ool A D aiall AT s meie sl (35 ity (803 730 A5 MARSS ol (3 "isec § 58" MARS- il 5
Bl )l jaiuly Uhaie (MARS= a8 5 el (050 &5 oy ) Jas (B aall) s a0 28 A gual) il 8
MARS z3ei laal 55 LS wadl jlasad 5 ol yuriall o s dand
AV Gailadl) b 4l 3laliall 8 4a s Juadl e RCA dangie (il dlaill US 5
Cans (e Lgaany COURY) 80,05 Ol Hliny 5a8as lal ]
a8l J3le o
Cuaaill (e A sliie Gl ja
DAY 5,8 Ellapanai s b jlac
ALY 5 e,V 5 ()Y Aalie s Ldgeal) daliaS Hliall Cilaw b G o
Baae (3gm iyl 2
BEVEENPRIT PRI PR
O il (pe ddlidna 3 I £ il

S il ey Basall Ale 55 il ) plisgy bl 4 i) e 28 RCA JsSsisosd Bus cliby Hibas 3
Ay g 4Tl Lo i ¥ 8 ecliol) AL 3L 8 Al

o s 120 4 250 338 (Y aliea 3 RCA a3 O raid By sllae 48 sl Aall 2820 <l il 55 o 4

Aande Talasl g i el glaall ol il Cuali o A lgl) Aal Ay 3480 Ja g 5 e (lay 0wl (adiga yy 58

O pall CVR25R2 (1 cpaaill an g e 5 Jlally Jranll Do) a5 480 & ) e ctlibd) 4 il e (35l b

735035 (SRR 5 5l 4 pie lapei ) MLS iy e panal S0l apnsilly o susnnall (Uindali 4k Ginidl) R2)

A )l il sl s ) sl 3 (Rdlall 552 5l A Jaall CQA Lailad b (5 i) Jaaill ¢ ixall 1N MARS
Al At 848 5 gall 5 A8 o)



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 6

(Sunnyvale, CA) MLSListings Inc. J#si e 215 ST 5 Zaalall dn ¢ piall 2 o 038 RCA <Y S 55 Hshais
Ay ) Jalas 8 Calall 3 38 (50 95% (e ST JRS 8 5 (MLSListings e Wls daliall qMLS dakail (e W s
A sl clablia ydie 8 ALl 5y ae i IS Jlad 8 Aty Aakalin 5 e (aad e sl 5 i Jae (o il 5all § 3

:Omatt ) (o banal A giadll (3) 51 8 3lad 35 RCA ngies
s sall dlle auli il 5 ]
ot i Ailaia e Baine 29K (Bl )

:\.csﬁaaﬂ‘)umg‘)h .
Jﬁ&'&iﬁm)ﬁ%\.ﬂi .

i) gillS ciladalia 5 Al

AV Wiy 88 Jled lakalia 3l jlEall gl 35 58 ) Canl) 13 85 ) 5l il el i

San Mateo Santa Clara Marin Napa Monterey  Santa Rosa
Alameda San Francisco Contra Costa Sacramento El Dorado San Joaquin
Stanislaus ~ Placer Solano Mendocino  Lake Colusa
Merced Nevada San Benito Santa Cruz  Sutter Yuba

L ¥ (50 gl Leie ity ;ST GBlalia ) Blies ¢y Al lladaliall 5 () oSaliad) (5005 W 8 e 8 e s odle | (3laliall
i (3lalie 8 Gpaiial) (e S0 U Loy 40 e Usmad 4880 58 1 5 iy elley Wil 0\S Calsall oS3 yaay s Sierra z siess
Basiall Y gl 17k

&l 5 S5 (RCF e ae s (RESO- 48 jidal) 4auall) RCFA {ies s (RESO (s 3agine dlexivsdll MLS ilily 5
Glagsall S5 (0 482Y ) 0l juall 4184 (g0 Aibial JUa) eladly L) ol jlaall (amy 8 hala f 53 gida Bale dpaal) 4y )
Malladl) Cadl et 80 Jlaal Jy Slied dpalall aa 5 Y s Sl JAaY) aaaS dlaai gUad) sds aii L 15885 MLS b
e s o Jeanad bl Gl 0 Slaal) Gty 8 Sl L jass 3 Gl s e o3 JAS Y il aa 5 Y s
148 )% o (VE) pasill udige e () 663 sial) cililyl) dadlae gobaiind MARS <l il s R/earth of ges .5l
Lexa Jalasl

I3 3y o (Sars Hawaii Y Florida ¢ s AY Sy 5l (any 8 MLS ekl (50 Gl dalia MLSListings <bly s
AdliSe LY g 85 a8l 5 Y S g5 gl ALt e Lol



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026

anil) (udiga 3

anlil) (udiga o] iyl

& e (ad e a5 el 358 e AV (1Lt “VE? f) "aniill Guviga’ llaias Janisd (it Laia
SIS 5 Agluadill Y S 55 )5 Amaall 5 slanyls i) b ol Jlasivd 8 dadie 558 5 Gl lgay 46 yaay
a5 (e e ) sam o 3l Aga il o 81 o) SN agal) oy BaEaal) ) Hliall A o) Aall aail e lilaY)
il QL) lSa) oy

el Gl LA B Sale () g 3R W38

IS Y sl a5 - (AVMs) V) paiil 23l ]

(= ya s 8L (el jo e uiae Jlaxinly - Aingl) Cllayidll 2
O5as ya () satih Lgad sy ——- &y bl Gl 3

el (553 naBall e HES A Gl Al etigal) (5 sinn o eyl g il Joe A slinal) Jlie¥) e il
Jlaainls dns a3 e guia s (i oS5 ¢ S o 483 o o ed Laal) Rl 35 (55 O at s ey e 32U
(2585 MARS) RCA 4ingie
p38Y) J3all Ly am sa (utigall Cilagss o e s gee Ay jlmall Cilagill S5 cCuaa¥) Clanill 43 giall <l Hliall d
Aall Aitise )8 Adee Cpmgiall i Cm SRV iy o s STl A G e Biaa S a5l (3halia
’ sl gl Jlaall patliad e

Bid
Request

Assess Required
Accuracy Level
80-85% with
inspection
80%

Engineer
Valuation

Appraisal

Hybrid

AVM

$1,200-$2,000+

$600-$800+

4 Scope of Work: Determine Required Type of Valuation
Bid e
Request Review Bid Request
Requirements
90%
Min
Required
AccuracE

$150-$225

$15-850

~

Engineer
Valuation
Quote

Appraisal
Quote

Hybrid
Quote

AVM
Quote



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 8

bl 58 4

Jadl g 5 g bl ad Al 21 (ol

Of s iy sallSs Aaall g 3 pumall Blaliall 8 (58 53 ) dpalal J 5kl e J5Y) aliall 8 casll 13 3lai S 53
Ol s A 5 Jaall i (b «s AT A jrn il e 5 il Jlaal) (e 5 AT )5l e Gulaly Clagaally 45 laal) g
Zling 38 VLl oda i By Ay jlail) <l jlaad) s ) Basaie <l jlaad) s el 3 oaal SV apii & lef 1)) 50 B0le

B3 sine Ggulaill 4l (S5 Jaa3 ) RCA gee

il 0 3a3 12 Ll sl

Ols .Ul RCA gl 3338 Gt 1) sl Lagil i yidh 5 (MILS Falail 8 858 Ylanin) Excel s CSV Jaxind
Lo ) Gy 3l 5 Jaliia¥) Zenll Janions La 1585 ) ey SQL bl 3o 58 233 ol gl s Jlasiins) (S OIS
Oail) cilile X e s PostgreSQLs SQLite Led siaall Uia gida (li7a 3 W 5l (a5 «SQL bk 32 58
) Jaxiss Microsoft ¢ SQL Server of £aY 5 .a su U TIFF s JPG s PNG il 5 ¢ 5y )il clikiad RTF
3aal g dallae 3 55 (e ST Jlasind ¢Sy D) 132 35300 “SQL Server Express” (o) Hlaa¥) oS8 il o 58
Aadim () 5S5 28 Ly IS 6l lial) iy Se ) By g el JlaniuadU AL (i 55 & sy (5 DAY ) jlaaD 5 o(Slia
poall e 55 SN (o Culiling 128 5 Sl (53 iy ol iy 388 Sy ko By (3 5 38 il e s
e Eilential ol Ulalsie) 53 saa dikaie 3 <l laall JS alay) ) zlisd s SIS Bigs SQL iy del s 5 s
L J) g0 Adlidad)l bl ac) il oy e SQL by 32l Jlaxin ) Gl colialy) Cay pail (g2 siiall (bl
(RCA e VAl (e he sanall o3 85 any gn Lgnan 481 gia e 25 (g ogd Al rall e shel) dallaad dalide

Adapad) 2Leall SQLite s SQL (o 838l 2leall PostgreSQL (s it

MARS 4allaa & “R/earth” Juaiv) :3 Gal )

s 4l e Al 3 $270 e Jsbidl b Ss Salford Systems e MARS sy <€ 2017 A s
& Hrs g g - Usin §16,000= a2l SPM 4e s A MARS < a «Salford Systems e Minitab 2 s
Ol Wagaty S (2024 Milborrow) R 4xd 3 “earth” 4 s <5k chaal) cualy 5 psuall Jle ) alaes
(Ulae dalic ¢b :48la) U 3 earth 4eals 1 jsasi 5l Minitab SPM 3 MARS <l )3 alail ¢ ) sl
L5 e j2s Le Pandas e Python ¢ Wl s sl (Says cAlelill diliany) R e shaie g Labs SLalSs (ol

Riearth s3aa) Jlexinll] (i yi&i MARS= dilaial) Ciliiliall 5 Ailide Jae yud 3 jliae

Sl 14 )

e iy elld Jady s &y e 238Y G jlass Excel Jshaa 5 CSV L dm jall jalad) (e pladl Sl (i
Yy £ s riall Aalall clilull 5 <R/earth 4e s Jlexivlh MARS bsia cilalae) 5 ¢(MLS) 2asiall z1 50 dead
Python sl R 8 <liball Hlal 8 ALa) Lediad ) Sae il 138

sl s ABall 8 a5 Al gl g Al ) e il Jad e il Ledle sanay Lge ) sil 5 Jladl Qailad L38le dic
Ot (g B el Jliad) Cilass S slaula W je a2i 4l cdal jom 331 500 38 ozl )1 500 51 138 of ey sl
il i e L) Gy al) 0 a8 Jliall pailiad e ol lab 4l cagyall 35 e 5 alal) Ll
Sase Al Lpailad 5 6 sia &) Jlially Aadaie (MLS iy 8 simn N e Jioy Sliad cililal) Jglaa

Aaa ) il 15 a3

Rlearth s Aagede pull (585 s Cobt 5l C Jlanind s ¢liiasgeall (a1 Lt Pandas e Python s R «Jisd) 13
Cs R 4 558 Lt



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026

R ) 16 ol

ol 5 28 L s g el Sl g Aaa pal (s gl i 08

1 e A gdll s Ry clpaly ) o

.0 oo a5 Pythons C + +5C#5Cs »
:dexi S Gl 5 (C sl PythonS) 0 ¢re dus sedl) JS fag cidabuall 5 Glus¥) e Uslia cand) 138 a g
R I [ 5  CR T USON [ [P | B

G52 O s N ) (ol Manil) g gam g Jlaall I da gine 0 G sedll —

52 Cli)an 0 3 sead) Jans s canifill @ ginga a5 0 Canall ()5S ol Jlie 4d i Jsaa b e —
&l el I

Y ) a1 e Al 7ol 5 (0 Canall) Y ol il g guin g Slially ) Jliall ) Alee dagaiy —
(3585 2 (1 0) @bl Lol Ll se cgal) o sy

i page Hlic 3 Y Cpay o

A el a5 5 0 o el adE o(ansmd 150 o 0l uaia ()55 (S <l Jlie s Y i) Ay clS o) —
d e

b Conll 138 il y Aaa y imd o] (g 105 By Jerid R culS Wl R lertiadd Auals dlaadlay —
Al ) A iall el e Japatll e ledll US ) 1 el R



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026

10

RCA J&&

5

Dl Tl 5 Ll 2lgall (he Uiine Sde Aleall qitiy JAdl) Jalasill 5 8 52 RCA Jae s g

MARS didsiglsil 1.5

(il aa Jlie as o BaaY 5 At e 20 ol ovnd (3 gu Galad oslladl) OIS 1Y) Le e MARS Jilsi dee o il 53
48 gus Ailaial Yol Bole

g s sadimy e o zgiall 138 (g sk Vs Badaall adEY) ol ol f Ciladaliall Aad 5 G3lalia Ao 58 5 15 gud) Jida o

sty Baidl) OLIatl g ate Goaill g dgaill skl Jsa Jeall D Heaayy Aad Al & e il D o
A& g JieY) 73 saill %yt 3 ymas Alaal)

zalie e G a g DA Calidy 1a .@qg&w;&@mmg}mugﬁu;d&m__ 2 jiall el il

RCA Ul T b sie a5 40l Classe a6 Jpany Sale Al (385 el pmaliall 8 Apalal) apEl)
o Sa e Llud Aadl) 23ad

MARS 25 (8 Leo Lisiall daiil) ]

(42 4k yall CQA a0 a) Jlaadly (alall 3l 3l 2
Cilalgas) c_\m)ua_ab)u.dbe:\:\sﬂ\ &;my)\ﬁaj\uu‘u.\sl\ d}ﬁcjudjﬂ\ ew‘@RCA@‘—‘M\“SJ“eJN}
‘_\J\summ\wu&‘u@m&\guu\@whm;sgmxu\td A3 RCA W e ol ey ol jusidl
dd:u eas‘j\ &_1\:_).1.41\ u\ S, ‘MS.I CJ)A.J\_: (A_uuu }\ CulS 3 b).us um) g_il:u.\Aj\de.\:u .\J 6ua)xﬂ a)l.\;a]\ C’.\LIJM\
2l e Chnal el Jalse BlEl e 23 gail) 808 L gee (il Aaal) Cilagualls Alall 3 sudl gk ) Gslals
JshY) e Guid) e (5 sud) (ailiad duaal 2l 353 ¢ e )

alaall Jee o 2.5

1l shadll 63y JeaY) dalladl) Joe yw Ciaay Sy

el gl ]

A5V atlile g g 5 il ilalaa dlae) 2

Agia 3l il e 358w g de 3l jlEall SBla axe glis 1.1-1.3 @Y S 55 aal ) MILS <bbe J s 3
bball g cchlasaadll g ccDlelétl) 5 ¢ lass¥) il e sdascall 3) 6 JWS) 4

el 2350 ¢ LiSY (R/earth) MARS Jlaasl Jais 5

MARS z35a3 (e (A2 yall a2l SL 5 aladl 8L L) 509 Ol laal) dad Clale) 2l 556

Ay pall a2all BLIL <l a5 7

A e A I CQA s 2 el 8

Al 5 a8 5 (8 il g gacm o jlanll guim g Jucadl s 5l Aflan Y Lgiila G iy <l Jlanll (53 9 i 5 2] ol 8L 9
s il 8 aay) Jaail) claladl Aul 50 «CQA A2 43l

(el sm o lial) Aymal) AaLise - syl pil (L) Al il - paim g tial) ) il syl ol 3L il 10

Al £ guga Jlial) dad dagii ) Jgeasll Slual) B g MARS srw ai el 1]

A Cilalg) 5 dgbn s LS ) apill ¢ gunge i) B G812



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 11

) & g ga Ll Aileil) Aagdll Aats Adeall all Hlad g sbuiins 14

bl 45081 Ve e B ) diw sl ) 15

S Al 23 0 e AU lea] e L e ¢ AL LTS Aad Clalgn) ) lilial AleaY) L dlle e 16

Al e (3T s lagall 4808 8 )lall JSeall gl e B il malaall OS il 22l 17

) G el 4505 48 )18
Cagsal) 4805 sl RCA e oo Slagsal) 2S5 (5 s Jial) o (30 5 580 (L5 Y RCA (58 Suilel) Bal A of a5
JHall 5 )58l dadll (e ol Bl Aadl) Aot o L JASL’ il g am g JlEalls Agund 5ot A il s s oyl Bl
Tlsad s pai o (a8 g il @ amge Uil Ao Aaiid caline i e elld N il cags | JSTY caiil) £ an s
R/earth sl calay 3l e jlaall € Jle il Linad il opila (€1 sl (aige o3 3 3L e s MARS
g (e i il b daia g yie 48l @llyy 23ad i) ¢ gnge Jlaall CQA da o 23a (52) <l jlaad) ) g Casi i Lt 53
Cans 85 sia L ELSE (IS () 5 (RCA (8 G s_siall Tanialy 1) 3l AR 8 Laodad Cllaal) ASud 8 E0aaill 5 il
5l e adl 2 Gla sl e alai s 4 Jai el LG gl LS A lalgas) ¢ sana 58 O LD Cang 3 el uigal o 220
3l gl Ha & (ge 3 g oLl 13085 Be Ay il Lganalae (8 canill (udiga aSa iy L) S dladl) 2l
Bl LS 2yl adiga i S U elgy Jasi yal) jal

bl Jae o 3.5

RCA Jilas f shal Calide b 5 Al SV Bantin g RCA geial dle (55 o dae o V) Condl 138 8 (i yad Y 45l LaaY
Age il ol shal

MARS- cltl) clllia  1,3.5

ol il 3l 3aal) Bale Y ol auill Jladl) il o 238 eleil g )l s el el s g )l aaat ) plisi
Baalsll (58 Jelds da jy JST A 3 ke lally lasiy)



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 12

Al cilagal) cilal Jd) seN Sl 2.3.5

MLS (4 4 33U Adlial) cilagaal) <o j) 238 paad 21,1 JsS g8

MARS il 8 A3 4iladll clagall sl ) a3al 4y o gal) Y1 aall Cls 368 S 55 13 Clumy
(V5 gz sail) gl A Ly 5 D 5 51 An 5l (e 3ay MARS i o ) 008 ) 210 lisias g
ol el o S8 5595 138 (b5 Leie 230 () lind i€ 1) Lo apaail 4891 s sill (35 o ghuall a0 gl i o
dalise s chale Lol 31 o Sia Cayal) dlaef s Adpnad) Aalised 6l Jlaall L3 iy e 585 <100 dpmsis Alitune Aiinaal)
Ot yaie JS6 "(DOF) doall cla )0 Gl (8 Jan 1385 a1 Aalsay Ul ) jedad o GlliS 2 5 dpedl)
a3 B ol oy il il o Lo 0 Eilins 3n 5 m 0S) Ba) 5 gm0 le sy i
0555 o yaiall (9 A8 idiall Al e WAl rm 1 apg 43RG () lion 5 ) 3 (3 5 skt Slylai 4y ol

oY) Sle Led Wl oliaf &l i)

M Sae uiie JSI i 15 ai Bacld Jaad (Dol D) V5V &l a50a b
1l 15-30 sa i o s e = gansa U Jeli JSTy 2
Sl 1 lie 30 Lgta JSI aay o iSE @l e A338) 45, e ) edlelally 3

e gy a8 o ) Ladl) 2aald A s Bacld s oda (o e

Glilily A el guall ) 3 LaY) A o
Letindai Jglad i) clidlal) aas o
Ly 335n o

:Jla
sebal gls e

Ay Gl yrtia 10 o
MCM‘;NJQ:;LQEQ, o

388 bl 22a] 2V 30 Cania 288

N = (10 variables * 15 rows/variable ) +
(5 two-way-interactions * 22 rows/two-way-interaction) +
(2 three-way-interactions * 30 rows/three-way-interaction)
= 320 rows
zsaill 8 Gl U150 dae Jlaniasd iy il de sane e R/earth s 2y 1,5 Jud 0 SliSey i3 caYau g
AU Jaay) claws dae e Jganll 2030 b 23all 138 oy o5 ey jall il jal 150085 13a 5 1390




Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 13

O iduall () 930 B a0 1 85 and) e Jadii O Ay 12,1 JsS s

Aidle il ke e geal) i i Bl (Sl ) o s e an g Y iy il ol laad) cilily pea e
JEEYLS) dnaggall & jLamall sl <l ias Aadai Sy 1l g b (s lamall 3kl Anllaal duns ) il o3 b kil
s laxiuly (o siall ) California Ranch )k (e

Cilapadil) Hldjza o
MLS Ghlie Ssa) o
sl @J\j} Cildtay o

Caninsh qal) ey )5 o e :Uageo 138 Caga) s clgumy ol puaia o UalS Ul e ) plall ol e olal 3w o il ye
Jie s oo sulaiall Y0 ey Jaligus Ay Jlenall cdlpuaitl) Japial (o 8 allantias) (8 ¢(3 sl a5l Jpaeill Bale
Lol ALl 4 jlaal ccaYlall oda

Ga Y (g sbenall Gkl selal Al sadd) e bbby aan pali of ]

A (5 jlanall 1kl 84S yisiall Cilageilly b Hall @lelinl X of 5 2
G Vary el e (b smdl gyl il Qe Aal) pe il Jlaall Gailiad 8 3l e Glllad Blia ey 138
U:\.\dsbﬂ‘@‘)u\uﬂ.\s‘\:\ cQL}\:un wé)w\ J‘J.La.“ C\J;iu\é&: Aﬂ:\)ﬁ ua\)f\ﬂ\.l} cdﬁ‘y“_;‘c:ﬂh.“ XY @ il
L2 USan G 53000 138 o a2 0 pariial) (038

a5 La Jadld Cilagpal) 408 dBhaia B S ) 13,1 JsS 5o

Ji Eilagae bl IS (b na (53 Jalatd Alalae 15 sa5 ) gliad clagsad) Glily e MARS a3y Jeal) e
A )liall o3 dage & i) Aaiy 1 lie e Leedl dgic § Sl (455 e Jas JS ) S5 SIS (Sl cl Jlie dsed)
FasSall a3 (e dalloan 5 5V da il lasi) Jeatind ]
i Laa ST B3 gana il degana (o) 3 cadads 5l alaliiall (iaill Jalais 2
bl 138 (8 4 jlad) adll jlaaiV) alia el Al #1553 e (3365 Of 23 i MARS o g .3
Alan Y AVl 5 il a2 ciluldaa 3 i bl S b e 5 e oS8

iy Gaaall ) bl o) il e Al dbed cilagpey by de pena ps 53 Jyshall 2l e Ja il
Aglaayl o3 gany Y1 ce Jaall Sl i ge Sla i 5 il 5l S8 653 pans




Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 14

gosdall clalaa dyly 4.5

Claall SISV g 3 el Jall ilagil HAT 5§ pual olail Jmiie Shaa 2 ) 5 o anl) (b g 5 piial) ol Tty 48 (panmy
g e 8 e &

RCA_Projects/

MarketAnalysis/ __|
Burlingame 20240501/
Pacifica 20240310/
RedwoodCity 20240615/

SingleFamily/ __|
Pacific Rosewood 123 20240510/ _|
Code/ __|
R/

|

Python/

Data/ _|
MLS Original xIsx ﬂ
MLS/
VER202402510153248/ __|
MLS.xlIsx
MLS Stage2.xlsx
MLS Stage3.xlIsx
MLS Stage4.xlsx
MLS Stage5.xIsx
Documents/
LinearModels.pdf
Cum_Dist.pdf
Model.txt
PartContrib.pdf
Pairs.pdf
Residuall.png
Residual2.png
ResidualSF.png
Rpart.pdf
VariablesImp.pdf
VariableVsSP.pdf

I i VI il Jsaadl 138 o e (MLS_Original xIsx gesiin s e 5l adlalaey 430l daa | shall dallas ;i
Aokl g ooda (B uaa i Al Jlaial) oy D pay ¢oplina i g gl A MLS = U5 e Japally Sy o
Kl ‘;ﬁzs;_m‘;m;“ﬂm} Aadl) dlae b cadans O lbesy ol sl MLS.XISX <iias (o A3y shall 138 ahay
MARS- JalS Jaiill g

Aas 4 MLS_Stage(N) auls 3 fas iS5y ccibadll e 5 580 < it s 155 e ciliba) 4000 ) sk¥) o 55 23
O Al gia 6 ik laal) Adui  paine il mundy 5 %) MLS.xIsx dae 115155 sl alai) vie g 5 pdal) ity
Jadl ma Y e Jaxin Python sl R &allaall ik (s Al ol paiias < paxiall Ailia) 5 ciday Lol MLS —iias
RCA Ui (e 433 IS ¢ 5 il JS (e A Laila Lal 85138 5 Data MLS.xIsX “iivas (3



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 15

“_Final” 48l dlaall s i Say 5 Al A 45 Ll )u;: Nvie g elipen Gilaa) Ji,._ug.;e)m,.@m oy Lt
G sinys Audlidl eLuAAJ 8yl gz 3laill il eaa‘)]\ Gl mmy BUERYI Sale Gy s Q) st vie Gllh el co AT )
MLS_Stage5.xIsx —iiaa 5 sing s . i 3 lehaa (Say p su )l 5 Cillaladiall 5 o geaill lile (g 220 e A3 alaa S
352all 5 sinaw 5 Fannie Mae Silase 4805 ) Jaill Jgaa e Ua pead (55 385 581l Gl sl 00 ok Le e Sl
sy L gl - i & RCA gede ) ad A5l s 531 e 8 138 5 Cilagandl) 6] )5 €l il e Gl

Agma (35 dilaie 3 A 3 sall
50l CulS o) —o- Aasiusall Python s R 5 48 Lay i) alae ) 4dis iy llagaall S0 2 L3) sale Y a3l e OS5
3‘)‘)5149\).4:\’:\.‘@.4;3

daaiall (earth) MARS «dbidd ;e oS 5igpdl  1.4.5

@yﬁL\JaM\mng‘\yhajshgmsh}am 1.2 JsSsigm

(B m Qi LuluY) el Jal se LSy Uad jind Yleatiul daedall Ja i Jleniiosl s oY) earth e 8
s b S AL el VA S 8 Ry gl ) 6Ky 385 ey 5 Ll e ABE ) fami Y 28 Tie ey Arailad Ll
il e sl odg (o R el oLl jeds) dae DLl Ja e L3 s e 03 5 ala¥) g yally iy e i
ol Al 5 pdaliiall Gl s Gadad g ¢ AT g pall 325 50 S gan ) i Al (pe DS Clagaall 22 CilS Ll
el s 53 e (5 Canlul Aol il ppaciall Jilas ) Lol g L 535 (iSag sl () mas 5 (ala) 1y 5 sl Ladiny
bl 488 5 5581 alladll o S0 Aluais il i IS Lae Dl Al jie 23l 038 aats eyl 405 3
Lebinta Ul Lea (Fhaiall ED gl Ryl bl S 3

Aea¥1 8 anl Cpotign i ypen s A1l Ll Elalgrald s pnl 1) A58 alna B 030 (0 LISy O Jada
Jaad laliial) Gl y il e IS o Aedl 8 aniill udiga o o alalls pgdly G2 Bl 5l ol sie L
il jhe EOLaIE B el aui g sumse SUnS —on Jad HaaiVI Ly ol il jlie dgal 5o g Gian Jledl) 723 sall
’ A e 3yl a3 il 3 e Sl

44sa earth() <Slaee Gabll Lgie giata samie SRS 12.2 IS 50

<l el Y g 380 uwtwmu)guiim pill (padiga zling 5 a5 4iy (3 gaall (3lalie calias
ol el 5065 3 VS Sae (5058 el ) yurial) (o Aailil) Ao ganall cilS 1)) L e oSl Ol (g3 108 i Al
O By 21 il g ¢(Leat) Loy el Sy () Aibiaall 5 g Y colal ) Ailunall) Basaa iy dilin) gy
CVR2 Jumdl 5 ol iy e 3m R2 el 2 st 5 Alliins 15508 3 Lehon o s 58 e o Mot
earth() S kelas g 5f Al bl 482 Gpun ol 3 iy e iy Bl ¢ gl LEAY) by e e
(LT JsSsisonll kil - dalial) ‘\-uﬂ‘ Sla )3 e LeanaS) Leaitda s (3 sull Al paa e
CVRZ/RZ—I}MJ.&L’.AJL)&MGUL}ACQ_}AJJ& s oﬁ@u\a&ak\&)w\w‘ﬂ:mh@b\@_’
2l g D Jasgy CVRzmﬁmﬁRzg_ﬁ@w@\mb L e ) &5 jlie (Sasd 4y Gualall
e 3 Jangy Lo 5 el B g 3 pme BL3) Y




Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 16

Prolog= 4l pailadl) saas g clliadlall g si 3.2 JsS 585

ey 5 (VProlog) saas Prolog & aa b earthUT Jba co ol pany o o Db Al 38l Ol e
d.\sj]\ cUaadla JAS} cAaalad) sl L@JJ\J ---MLS @ );.“ UAJ\ aAAS:\ d.t&;ﬂ (DCGS) edd;.d\ d.q;.“ 13 };.\.“
“owned solar’ Jis :.1\)1.)9 Js~ @».u}d\} A8l Ll _5\ u‘)ad\ uatbiads Jial o0 A padal (ailiasll (u\)sj
438 ) Sailiadll g ¢ jlassyl e lea e (S dle (ailiaa Baac < “40x50 Workshop” }i “3 car garage” }i
83 gall g Allal) clisial e 3o ool andll i) 5 pilae A0S ) juaiall (alas (§335 A4y ylall 03¢y 33 yiuall calilul)
(2221 138 8 381 yall earthUT Jm‘_gm)‘@mm&b ¢ 8 Ay jlasi) iyt Lebia o

G ) JL\S';)J RCA/earth 333234 Gy Bt oo ).L\.uu L s ‘m).d\ il e gana Cacliny () ’t\u}'j}
L«.AAMJ S 1 ML;UJS.\H.\A”’* Ms.k.u‘a.ﬁj‘ J\J&:\‘_QLGA.QJJ ‘%thcd}ul\ d;\aw,d\ bJAS:Y\ u.u;;
Lalas dlgy Lals s Aa Mlaa o3 (e iy a3 IS ale 5 sliaguia ¥ (5 3 3 )L5) Jani Ll e S CVR2 Jiia 3
ob A ATuall Baae Y1 danl yo mriill uvigs (e ¢ shaill 0 4l Jlatl) IS Wy 12,25 2.1 0l sS 535 ) (8 LS
s S lgle JSYI U8 Haad) Gaill Jiie

s 252l Excel ciias 5.5

Ul op il J.uu J.a.u\ CAJY\ e Excel< «Excel CSV U\JJ‘ )l el by d).u MLS <laaa (QLM cals Ll
“MLSData’ Leass! oh\j 43)} 48 (MLS .xISX 4aul &J)MA J< aaly SAN Excel ahase g Lual adlalag ul\;.a}
1O alaall g Javall g\‘)}\ sae -u\...aj MLS 4.3_).»&.“ FHFA Gl el Glagie cilal o) o5l

MLS xIsx/ Workbook:
Data Project Sheet:
MLSData Sheet:
Variables Regression Sheet:
Calculations Sheet:
Interactions Allowed Sheet:
Aggregations Sheet:
parameters) run (MARS Sheet:

GMLS . xIsx” (Sl s calida euh A3l Jee iy MLS _Original. xlsx s anly Cilas 8 ALY Sl 58
c&ﬁ” ke Data/MLS xIsx —iias Jars Data dlae ciad Guiiadl IS 530 Python sl R= RCA 7l » Jasd
ds‘suu:a‘, "_5‘);\ t_n\.\\m:‘\‘#ﬁt_a\‘)#uJMARS u)alaﬁju\)gud\w:uﬁut_@:\s)ﬂgﬁc w\wa‘):\.\st_ﬂ‘)\)&q
e dae IS g 5ins .VER_YYYYMMDDHHMMSS g «i sl 5 o jlilly (amsa 130a 15805 Ja) dlae ) S
S Al (225 L1k dr Y1 dallaall ) gkl e IS 8 sall Excel cildias e s MLS xIsx JA2Y) Cias (e ddus
G AV GV e 230 o (gging B Sl a5 skl g Bal s A AR o gu s labidlly (a gpeaill Cilatiua

el Bl g Jaandl & 55 Gy ¢y il

abliaY) fudl 6.5

SQLite <bly sl & dhaliia) i Jae Gl (S (g 5 pdall Fru Cilalae 8 A3l 5 33080 Excel Jslas LS xie
sl Amal pall e AEaOU) aadl 33 geaidll e alill B pe J8 il ae) 8 Clilad g g i) alae 3 PostgreSQL sl
szl Jlexin)



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 17

Aiaal b 6
Ldagh ) 1.6
:“M” ;~“. !., jfl-’—’ia:\ﬂ-")a-‘w

“q” Clayail)

“r Jaril) o

“w” Jexdl )\}Li
“s” Gy

“p” Gl laad) G\JJ‘\

“y” & el de sana

o IRV N N VC SR

13Ka Ay M Cilae 85 500 08 Cain g (Kad

w, Wi (M)
(Lo Bmn L ygd it 87 :dlaa )

sl

e, Ty T P;
o W 2)
’ h

g=1,...,n4
h=1,. , Ny,
Cus
(ﬁ)}\%)q)ﬂ\d&: ny
(Z@J}S\ ) 3aac ) 2ae = Ty
dﬁsﬁﬂ\@gqm‘: Ny
M\)HJ\)L\JLZ N,
dz\l;ﬂ\@‘)w‘ddcz ng
M\ébjam: np

Jii sie Jand a5 ealal) Led pan Lgta IS0y cctandl By sal il G5l SIS Excel cibeas () st “W o pgdl s
sl a5 an) 380 audainds 33030 J) 53 Pythons R ¢ 0805 Aliadia 4lals cilily Skl Lé Ly Jasi yall Python sl R gl
<“BathRms” «“LotSize” «“GLA”) v = Wl v; il Jalall & oS o Siad alady lilal) ) (e 25ee 5 Coa
cah 58 3 genll ) “GLA” Ja Gl Python 5l R eebiisdin s “GLA” v = ol ¢j = 0 <8l (... <“BedRms”
ol o) 7y ) clitband <l ghamn JA1S s Candl 138 8 ath ai el S el e 15 3 panll e (5% 38 (5301
] e D) any See 13 5 il bl Y edll Caall 53 sand) Gy ) anst TGl A sl amy ) Jalall s 1)
B a8l 5l il (udiga AS 5 ¢ 3lal 535 Jlaall 53 o "l g paaall Gl 52506 L Sl 5 G5y pnda (Al UL 3
Python - “dataframe” i R 8 "<l Sl o Baa¥ 5 e oy sall (535

(MARS (3 A2 @bl &3y Wl 3) oW aladf (e 1303 ol MARS it (g3 S lebaa 48 )5 of @IS L
' AL G earth/MARS gllad < 33835 i) <Sllaal) o Aliaiia

Lead Jaad 3 408000 Python s R iy Ll (35 Vi) Jusly Caliaall dhes alag) 2axie e 5 gl oz sun sl G 53
Jani Lae cilizal iy Jaal 138 (g 1588 = ylai elgal) Loy ol ) ) Jasad o BT M B 5 585 Ll Calaa (31
Aol e il s sl e ) Jumdl 35085 e a5l 138 Gmy I3 ey afle

Leallains ) cldhadll de gane jae i lanilé



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 18

(“a”) gosdall 33 1.1.6

£ 5 Lasmll Eidlalaa g Loy ezl AY1 5 JUasY! iy (5830 £ 5 sk alae e 5L ((SOW) Jandl Lk slaie ) 3 ey
(i 338 cans Ll s L) S iy ¢ i) il st s A 5l il ikt ghasl 5 il
cealan J213 g 5 pdiall elal) e AVl Ziuia Aoy 5 (585 o Con g e o asl ()5 i gl 51 Gla Y1 ygday Cumy
JS Of QI im yidi g g AT LIS A i€ ) 5 can) 0 20 5555 0 e 1 g i) i Tpna o im jitis 130 4d3s iy Y (S

Jadlaa) gmali o slais €97 48 je de same 8 435300 A pmiall o Ll i ae

3338 e SQL iy acld 8 e 133 QXS (S (X cciiaall (e g s pdial) 48 )5 8 il § 5 pdha Sl
s il ¢ 5 pdial) Jsia el

Sacldoal g o Sarg - 3l | i Wl LALiGe eliay 18 ,asjmwj};)@@m&;u sl Gl ]
Jilatia g g e JS aa il bl
Jlerinly (218 alle Ci7p2) GUID b} dliSay «iils 0 :GUID (galladl G0l 2

https://www.uuidgenerator.net/

Ol siad) i (GBomal) Jila3 ) Jial) gdse 3
pnfill Juaall & 1l 4

Gkl &5

Al 2016 6

b ol s 7

JsY) Cadaall Ly il 5,65 8

SUl Sl 8l &6 9
G a5 555 10
Jranll sl 11

daendl O 55 12

oaiall anl 13

oadll gl 14

Al and 15

Al ol sie 16

17

:@JL&A\ cl\léj)a.a 408 ‘_,,Jr_ Ol

(“ 1 ’7’
“2”’

“141”,
“1427’)

I
(S

(“r’) Jaddl A i 2.1.6

Calide yii s L S ol cliinisae o ma )Y e g shinn 13 5 JR0Al) e MARS laad) 3855 cJandl o 8 GG
Sliad 455 2l g U o 8 anly cila Al 130 Aas Alae 305 IS (ol s 23 saill Gpnd Cllal)

(“ver20241210_083124”, =r
“ver20241209_1511307,
“ver20241208_160944")

latest_version : r; = "ver20241210_083124"



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 19

8y 3l Ll S () Jghal Lag 5 dileall daial) 6 Cug s didliall s aall 5 3laill <3 3ac ) ) el Llia ) aay g
oY) AT 8 “Final” g s ¢ Aledd) il o AVall dail) alae Jaaed 3 o

(“W”) dardl gkl 3.1.6

iy G e 08 play ok 38 Jai o ang s olial Aa 500 (8 LS clliaia skl dsed ) Bale RCA doe e ol
e Ba ) S gl (Bl O 23V Va5 Gpnimal) I il Bl sl sk Bl (g8 Andlaal) Ry il (ptig ity o
SR 35 (g sl il (uvign gabiion of ings B &l i salinn e SIS Ciilal i 5 0S5 L 10K
Aaline by Hlia Ayl B e 38 clalloda Jia Ay aaa b jlae cuaily da 43U @l sl ) sy Python
el 1B S i b GlI3S 1 a ol (pavige 055 O iy OIS 0y gle Jamy (o3l) A ) shall 300wt 0 ol
O e o ey imay (2 Jﬂ@uwﬁ&;uﬁdédigﬁjhmm\aéjﬂ\@;ﬁ)qmem 2al
e e ailadl skl IS ) ghall gy (S s el 2ol B el 8 Adalall aslily OS5y of Adlas) die 5k

B8 A Gl shall by Jaead sale ly 63 SIA

) shY) ey

Alacy) (“stagel”, =w
MARS 4allae — “stage2”,
Al Glapall dS0i — “stage3”,
ool lalatie “staged”,
il gdaal jll —  “stage5”)

stage?2 : wg = stage2"

(“s”) Excel <iias 31,51 4.1.6

il iy ) e Leie JS @il 5 A1 G315V Ll RCAL o sall Excel iias b

Il
»n

(“MLSData”,

“Regression Variables”,
“Calculations”,

“Interactions”,

“Aggregations 1st & 3rd Degree”,
“Aggregations 2nd Degree”)

el 531 JS G Jilaie Jstas dn s el o el Ll Aliadia 885 8 Al Aa o) Cllasend gy 8 Sl
Clagans ga 3 Jad e ols 55 IS At yall Baaill s el Clalgas] (iliiad) 4] and maend it s i (iSaal)
Aads Jgand elld e Slmby  Excel b cSae s sy edlal) DG Silaia Vsaa ‘,;m-'s-w OIS Gl Y AN Al
Gl Cilagent ge Jsaall b AN Axall 2gan fland 2508 o Hea¥l s Leae Jalaill 28 YT 2l ) 5Sem 20%20%20

i (Y



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 20

Variable Aggregate To
AboveGradeFinArea GLA
BelowGradeFinArea BGLA

UnfinArea UBA
LotSize LotSize
GLA__LotSize GLA
GLA__DateOfSale GLA
BathRms__DateOfSale GLA
Lat__Long Location
Lat_ Long_ GLA Location

MLSData <isiua - (“p”) < el Clalpal - 5.1.6

) el s ey A sl AailE Gl 5 A laall ol Hliall sleill oYL

(“MLS8232117, “MLS823456”, “MLS823542”, “MLS823721”, “...”) =p

MLSData s -—- (“v”’) MLS @isia  6.1.6
i Gl () (D (e Bole Led MLSData 385 of S35 o s Uha 5 B2 <l paiall Axllas e 23S (e & e (il

AT 3l b ol piall oda selaiy MARS lasd Sl | yica ¢ e )5 pde V) Sale Lgbo (808 Y (S b g 5l
1l parie Aaild e Jlie s MARS (o) asaitl Lellanins) (Sl & jusiall (S5 40l 5 ) g 8 Bale @lld (S () 5 ¢Sl

(“GLA”,“SalePrice”,“BedRms”,“BathRms”,“GarageSF”,“...”) =v

Al e Ul Jle 7.1.6

OSal eodle @il l) Jlaminly s alia Jla A oDlel e il aanild

r ‘/‘/ P2

Wil Y0 (3)
gl 4y jial) Ayl Jasins Python s .0 s @l sill jualic b G sed o a0 (g 125 L jgd Lin Janiass Ll LaaY
Ao Al edl) Jeaiuid R Wl
o dalal) Agdal) A e o100 Ul B Lo ina g

“GLA” 2502l 5l v Laiiall o

“MLS823542” <alad) i p, Jlaall «

“MLSData” sl 5o 48, (e o

“stage2” sl wy Jasdl yeu skl e



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 21

ji I 4aall (e
“ver20241209_151130”

“142” slain g oosiall (e 0

1388 oMef e i) AU Gl Sy

"142™
“'ver20241209_151130" ‘ /] / "MLS823542" 4
stage2 “MLSData" GLA! ( )

gl 8.1.6
U e il L a8 e il 8 QU85 5 A pedlly S Y 1L

GOS8 Gl il e R e geneS Al e e 8 e sane it Lo 158 S Jlaalls G il e pandl (]
il ey Osdie 5 pdie V) by Judi (8 Leie Jariid Vg ol i Gana )l () 0 5 s 0 MLSData 4 )
.earth/MARS () 4ediall <l i) 10 anil) (padiga iy a1

’ i=1,2,... 5 Jet S 2
- A W ISV e A e 2B paalic IS e I SH e 580 ) Bale rlind Wil g LY 5S35 0 Lila ) 5l 538
Ay jeaic oG

e e ) Sl 4y et ATl (a4l (S5 o cam g gealiall Al i due jil) de sanall Jhay Copa )13 Zlia
Adneef o ULl Ua) o siia Jaks A sedll 8 dlerioall Alaill Judlul) Lidaed 4l

fcldsiaall  9.1.6

Aa 5o 20 il Aty L 53 Clb ghumall g A 5f il Bnimim 3ae YL W) Jand ¥ il simall € o) 5unll Cld sima e 13lag
A yae iy sl "ilal JuSlu™ and MILS @bl 8 Lele Jan () el e 188 o e LeggiilS Pythons R (8
MLS (3hlia 550 0585 8 Sliad elanl 3 a0 s i 1300 | Caad QIR 5 g Jah Ll <l il im0 585 (s i
Baie 5 ("dalge ™ il pate S piall Baad earth hadl iy (46727 ¢ 6637 ¢“6627 ¢“6617 «6607) Lo Aadl
Glo s A Y (i) IS A algu) VI AN 73 salll w36 Y iVl 030 Jia gy Jualud (ol DU Aumae Elad 46 ,Y) Jalad

32:204Q67,...,4Q1” s AL “CH”,...,“C1” ¢ AY) aiaY) ey Judesdl

Jo¥ sl 10.1.6

Cila ) sal 2 i vie Jaall e (8 S0 ¢y Lpany ) 5aY1 Loy )} s Excel o2 5t sall & 5 el Cilaal odle | S0 5l
S S Blanall 48 ) 5 ) ghall g Aail) g 5 el Jado Ll (i yids o) LiSay (3L Jaall (5253 Cpmd Ay ) oyl )
st eadde Jani Lo gl 2 yman cclld (g lis anling Lo IS5 Gl Giaa oS & ) 4dde Jani e

i=1,2,...,n N
i=12...n, MY (5)
h=1,2,....,ns Sh
Gl ) 2ae = n, RUITTN
JdaaY &l yaie e = p,

Jawiglslae = g,



Valuation Engineer Journal - Vol. 1 - Issue 1 - Summer 2026 22

A el 11.1.6

Oes Adliae Caills g Ll 548 55 JS Costuald (s jlgdll Jlextind Ja laaias 30 cllad) Skl e 5l (31 531 A Bale ] )
(@Y il e CoIs As Vs M bl I W clila) jlal de sane ol &

MLS <l o

i:0717...,np Di . Pi

o1 W= My, (©)
Gl jlaad) 2ae = n, AITEN
JBaYl Gl yxie 22 =,

Lal i) ol jlal) adl g8 & Laila gl ansill) £ gun ga jlind) :Adiadla

Vs antil g s se laell il Us sine J 581 Ciall 65 64y Jag yall i) Ul 5 Excel 8 “MLSData” Jsas 8
Lol ) i o elhaa Ul JAY) Uy Sl By MARS Jlasil 318 JAX Y 5 alind (5,4 MLS < jlie g 134038
& s 5a il CaTyne 8 0 e gdl) 13 Y1 yeaiall () Ly a5t el jlad) @0l 8 JS 88l jliadl o) 8 8 i 5aY)
Sl G SN ol L ¢t

Gosa e il I3 wa J ) Caall Jan) cauili ¢ g s lic Sy (5 se At 23 g 6Lt dagal) il o) (s
co IS el laad) A8 Jiail ¢ Janiost US (8l 5l o) pa) o ecilaa ) sad) saass ol comal 5l A0S 8 5 el 13
.earth/ MARS laxil Lﬁ JAdia @X\ M/J\A.d\ Q\;\Jdi}“ = g = 17 N e CilS g cﬁ:ﬁ'ﬂ\ ¢ 990 JG:J\ B

Sl &l rda bl go o
1=1,2,...,n . s
=13 o W o= v 7
Aaliall L_}\J.\’_LAM Ne=n, Cua
Aldal gall 22e =n,
1Y) 8 Ly daliad) @l jpaial) (e A i de saaa Bale E5 D) o <y, of s g

albleall o
i:1,27...’n i A
SorE o W= ®)
il yaaial) 2ae = n, <ua
u@\&h\}aqr_: Ne
aMelddl) o
i:1,2,...,nf fz _ fz
3=1,2,...,m V;Ytj - Ifj ©)

JA.»..AAS\ Q\M\ Ne — ny Cua
gl Ol pidl e =g,

AIYall 7 LA s M saeel s Mot i sin 8 Ganf Aa 0k Gl puiiey c(Jileie ) T il ) (of LaaY
Jelil L Gausi g 138 5 el gy zland) pae e <07 o Wy Lo dai pal