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4k appratisal_social.pl

V4

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

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

V74

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

V44

%% Conceptual model:

A% - Appraisals support social DECISION TYPES.

A% - Each decision involves identifiable PARTIES.

4% - Appraisal QUALITY (high [ low) drives EFFECTS across time HORIZONS.
4% - Emphasis: equity, public confidence, public interest.

ik
4% Author: gemerated for Bert Craytor, ValEngr / RCA contezxt.

:— module (appraisal_social,
[ social_horizon/1
, social_party/1
, social_decision_type/1

, social_involves/2 % DecistonType, Party
, social_effect/4 % Quality, Horizon, Domain, Effect

, social_contribution/1

, social_hallmark/1

, social_equity_principle/1

, social_public_interest_claim/1

, social_positive_effect/3

, social_negative_effect/3

, social_horizon_summary/2

, social_consequences_of_quality/2
, social_parties_affected_by/2

, social_public_harm/2

, social_private_harm/2

, social_appraisal_is_public_interest/0

:— discontiguous social_effect/4.
:— discontiguous social_involves/2.

A
A% 1. Time horizons

A

social_horizon(short_term).
social_horizon(medium_term) .
social_horizon(long_term).
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R
4% 2. Parties whose decisions depend on appraisals

V74

4% The opening sentence enumerates these explicitly.

== -

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

I = m -

4% 3. Types of decisions appratisals inform

social_decision_type(property_transfer).

social_decision_type(financing).

social_decision_type(taxation).

social_decision_type(stewardship) .

social_decision_type(insurance_coverage) .

social_decision_type(adjudication). /i 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).

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

social_contribution(market_transparency) .
social_contribution(public_confidence) .
social_contribution(efficient_capital_allocation).
social_contribution(stability_of_financial_institutions).

4% Characteristics of a high—quality appraisal opinion of walue.
social_hallmark(independence) .

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




Valuation Engineer Journal - 25 1% - 25 1 8§ - 2026 £ 5 A 21 H

%%k 5. Effects of appraisal quality by horizon

social_effect(low, short_term, financing,

— inappropriate_lending_decisions).
social_effect(low, short_term, property_transfer,
— immediate_financial_harm_to_individuals).

4% ———-— MEDIUM TERM: high quality —--—-
social_effect(high, medium_term, markets,
social_effect(high, medium_term, financing,
social_effect(high, medium_term, taxation,
social_effect(high, medium_term, insurance_coverage,
— equitable_insurance_coverage) .
social_effect(high, medium_term, adjudication,

A% —---— 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, medium_term, insurance_coverage,
— 1inequitable_insurance_coverage) .
social_effect(low, medium_term, adjudication,
social_effect(low, medium_term, markets,

] = e
4% —--— SHORT TERM: high quality —---

social_effect(high, short_term, property_transfer, fair_pricing for_parties).
social_effect(high, short_term, financing, appropriate_lending_decisions).
social_effect(high, short_term, taxation, accurate_individual assessment) .
4% —--— SHORT TERM: low quality ———-

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

clear_market_signals) .
sound_credit_underwriting).
equitable_tax_assessment).

reduced_litigation_pressure).

distorted_market_signals).

inequitable_taxation).

increased_litigation).
transactional _distrust).

4% ———-— LONG TERM: high quality —---

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

social_effect(high, long_term, public_interest, economic_resilience).
social_effect(high, long_term, public_interest, social_fairness).
social_effect(high, long_term, public_interest, 1ong_term_pub1ic_good).

%% —--—- LONG TERM: low quality —---
social_effect(low, long_term, markets, eroded_market_confidence) .

social_effect(low, long_term, institutions, eroded_institutional_confidence).
social_effect(low, long_term, institutions, financial_instability).
social_effect(low, long_term, markets, resource_misallocation) .
social_effect(low, long term, communities, neighborhood_decline).
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).
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Ak 6. Equity principles and public-interest claims

e

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 fairmess.').
social_public_interest_claim(

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

4% Top-level conclusion of the passage.
social_appraisal_is_public_interest :-
social_public_interest_claim(_). 7 at least one such claim exists

=
A% 7. Derived / query predicates
S = m -

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

social_negative_effect(Horizon, Domain, Effect) :-
social _effect(low, Horizon, Domain, Effect).

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

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

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

4% Harms that fall on the public rather than on transaction principals.
social_public_harm(Horizon, Effect) :-
social _effect(low, Horizon, Domain, Effect),
member (Domain, [markets, institutions, communities, public_interest,
< taxation]).

4% Private (transaction-level) harms.
social_private_harm(Horizon, Effect) :-
social_effect(low, Horizon, Domain, Effect),
member (Domain, [property_transfer, financing, insurance_coverage]).
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and Maturana 2016)
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FERE A AT HE N 0 A B T2 AR T . BRI E SR RIAK AT K . (Ghent, Torous,
and Valkanov 2019; Hendershott and Kane 1992; Ebrahim and Hussain 2010)

4% appraisal_economics.pl

h

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

h

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

VA

4% Conceptual model:

4k - Appraisals support a set of economic FUNCTIONS.

VA4 - Each function operates over one or more time HURIZONS.

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

wh NEGATIVE (harms) when quality %s low/systematically biased.

VYA

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

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

, economic_supports/2 /i Function, Horizon

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

, economic_stakeholder/1

, economic_benefits/2 /i Stakeholder, Function

, economic_positive_effect/3

, economic_negative_effect/3

, economic_horizon_summary/2 % Horizon, Effects

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

, economic_stakeholders_affected_by/2

, economic_reliable_appraisals_improve/1

, economic_appraisal_quality_matters_at/1
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:— discontiguous economic_effect/4.
:— discontiguous economic_supports/2.

A
A% 1. Time horizons

I

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

B

A% 2. Economic functions supported by appraisals

I

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).

T

4% 3. Stakeholders whose decisions depend on appraisals

I =

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

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

B

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

T

economic_supports(credit_markets, short_term) .
economic_supports(investment_decisions, short_term).
economic_supports(corporate_transactions, short_term).
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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).

=
4k 6. Effects of appraisal quality, by horizon and function
g} ==

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

economic_effect(high, short_term, credit_markets,

— reduced_transactional_uncertainty).

economic_effect(high, short_term, credit_markets,

— improved_lending_decisions).

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

— prevention_of_immediate_losses).

4% —--— SHORT TERM: low quality ———-

economic_effect(low, short_term, credit_markets,

— transactional_uncertainty).

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

— losses_from_overvaluation).

economic_effect(low, short_term, investment_decisions,

— losses_from_undervaluation).

%% --—-- 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).

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

economic_effect(low, medium_term, credit_markets,

— impaired_lending_portfolios).

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

%% ---- 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) .
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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).

A% —--— 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).

e
4% 6. Derived / query predicates
Al ST T oo

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

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

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

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

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

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

4% Overall claim: reliable appraisals improve allocative efficiency.
economic_reliable_appraisals_improve(capital_flow_efficiency).
economic_reliable_appraisals_improve(market_stability).
economic_reliable_appraisals_improve(long_term_economic_growth) .

4% Top-level qualitative claim: appraisal quality matters at every horizon.
economic_appraisal_quality_matters_at(Horizon) :-
economic_horizon(Horizon),
\+ \+ economic_effect(high, Horizon, _, _),
\+ \+ economic_effect(low, Horizon, _, _).
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3 WAPHEAE TR A e 287 i A B2

TGO EN AT AERCHR 5 XS i h R 4B R AR, BB P2 80 PR IR i 3 554 T )
RE S BRI NAS SR AL T 2 I B A T, DNTIT A TRAG 15 B2 1T 5 ¥ 7E 1L e 45 SR I SRR . 45 %
GRS AT IR AL T RS HE . (Agarwal, Ben-David, and Yao 2015) R BT AFI A4
BEAM g E R A . SR A T s LB E S B T RE S T
it AR ZE S, 1K S T AT 22 LU S Bk A A 78 e 0 1 55 T Al 42 [mDsc v ke
(Campbell, Giglio, and Pathak 2011; Pennington-Cross 2006; Clauretie and Daneshvary 2009)

BRI IME. SRR WM EL (LTV). Wigias. Erokil. mshtE Dy
HAESRAR L Z IR 2, HEAF S 23 AT TP A s R L5 00 T a5k & AR i AT RE Pk S H ™ R B
(Qi and Yang 2009)

FEIAY, HERA ) T S A A O G BT BRI UAG AR H R R B 8 e I A 373 X IR
ihkbr. AN, BATES R AU PEAL S5 A BT AR S R AR, SRR A KU R
PIES L. ERESRESKEEM. KAMS, FREnl S0 S B o B BEATAT.
TRAS R B GE DL AR % 7= R G ME R IR E XS, A SRk R EEH ST —— X e XU &
TETT AR AR I R B T iZ &5 3% . (Eriksen et al. 2019)

4% appraisal_collateral.pl

Vo4

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

4% appraisal_economics.pl and appraisal_social.pl.

"

4% Naming convention:

4% - Predicates that have direct counterparts in the companion KBs
VA (horizon, effect, summary, consequences, etc.) are prefized
wh “collateral_~ so this module can be loaded alongside the others
74 without mame collistons, and so bridge rules can mention each
VA vocabulary unambiguously.

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

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

:- module (appraisal_collateral,
[ collateral_horizon/1
, collateral_analyst/1
, collateral_effect/4 %4 Quality, Horizon, Domain,
— Effect
, collateral_positive_effect/3
, collateral_negative_effect/3
, collateral_horizon_summary/2
, collateral_consequences_of_quality/2
, value_basis/1
, uses/2 % Analyst, ValueBasis
, divergence_factor/1
, stress_scenario/1
, risk_input/1
, risk_output/1
, inputs_for/2
, mv_is_benchmark_for/1
]

).

:— discontiguous collateral_effect/4.
:— discontiguous uses/2.
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e, S S S OSSOSO ommo
4% 1. Time horizons (namespaced —-- parallel to ecomomic_/social_)

==

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

A ===
4% 2. Who uses MV appratisals in collateral risk analysis

A =

collateral_analyst(lenders).

collateral analyst(investors).
collateral_analyst(collateral_analysts).
collateral_analyst(portfolio_risk_managers).
collateral_analyst(regulators).
collateral_analyst(securitization_arrangers).

Bl S e e e S e e S
4% 3. Value bases distinguished in the passage

R e e
value_basis(market_value). /4 "normal market conditions'
value_basis(foreclosure_value). / distressed
value_basis(liquidation_value). / distressed, accelerated

A% Which value bases each analyst type works with.

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

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

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

i
ik 4. Why foreclosure / liquidation value diverges from MV
R, S e e e e

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

divergence_factor (physical_deterioration).
divergence_factor(adverse_market_sentiment) .

4% Stressed scenarios in which divergence factors apply.
stress_scenario(borrower_default) .
stress_scenario(foreclosure).
stress_scenario(forced_liquidation).
stress_scenario(market_downturn) .
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A == oo
4% 5. Inputs the collateral analyst combines with MV, and the

Va4 outputs they produce

G 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(likelihood_of_loss).
risk_output(severity_of_loss).

risk_output(recovery_estimate) .
risk_output(loss_given_default).

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

risk_output (Output),

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

R
4k 6. Effects of appraisal quality by horizon
A == e

/4% ———— SHORT TERM: high quality --—-
collateral_effect(high, short_term, underwriting, prudent_underwriting_decisions).
collateral_effect(high, short_term, underwriting, appropriate_collateral_margins).

A% —--— SHORT TERM: low quality ——-—-

collateral_effect(low, short_term, underwriting,

— imprudent_underwriting_decisions).

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

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

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).

A% —--— 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).
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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).

A% —--— 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).

B e e
4% 7. Derived / query predicates (namespaced)
R e B

collateral_positive_effect(Horizon, Domain, Effect) :-
collateral_effect(high, Horizon, Domain, Effect).

collateral_negative_effect(Horizon, Domain, Effect) :-
collateral effect(low, Horizon, Domain, Effect).

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

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

4 ASHIE Bl AR LR A

b VT B e — R AR 2 H I i S T g M A B I —— it G 2%) . Y4 HTRD, 5
TERABA R G T mRE TR (GRk) T AS 2 R I ] Be A AR P 00 . X b i) i) 55 77 k18
B sz W E WA OS2 B 5 BAL AT I G R A Il B9 A I & 255 R 1 TAE Z T i A%
DX AZ—. (Quan and Quigley 1991)

TERZHAGI LS5, FEARAMRIE <l Al 5245 48— #EM» (Uniform Standards of Profes-
sional Appraisal Practice, USPAP) &% «EHPFrfifrvEN]» (International Valuation Standards,
IVS) ZHEN AT T G EAE Y, Aoy B2 — A SR G (BUE R TE
B —NEEXED) , #E TR AR H R H e 240 8 5 R A AR
Tk USPAP B AN AL L BEEH . SEX a5 E—Er X R WERA N, B
ST B WA SRR 5 % H IS — A {E 0 548 /Ro (The Appraisal Foundation 2024
International Valuation Standards Council 2025)

REMEMITLARSMANT G S H5EREH R PriH. AR R ST AR DL R B
EHET, HXHMORA T R H I EA T RIEANE, IR B3 . BiRETE
RN (BT B @ e MR E M E) T 2 RIR IR RSB e 554, IF BB R E T—
AN AR AR H A, BHAUA IR A 1350 R

TN, BALSHTIE. SR I 5 80 7 A I 28 % 18 3 55 45 I i) B — R4 v e 45
R TRACEE A EN:, BAMERSN . SR REERL RN USRS XS E
(VaR) SRR, M1 RESAEELPUHRARRRI. XTI, SR E EAREAR
HIRR N BBEFANE . T AR — H I LA R —Ti N E L. (Hull 2018)




Valuation Engineer Journal - 25 1% - 25 1 8 - 2026 485 A 21 H 14

KR TAERTB TP IR BE A ZOR WA NIEREOREE . B0, 14 £ 0 B & B B A
% (MARS) HERITEAHIRAIE Je BRI ), AR RIS (F R?) ALl
A AR BRI, T REASIESL R B AR 1 (Ris8 RAIE R?) , TiiiX LA B 5 i 52
HRAETE . (Friedman 1991; Steurer, Hill, and Pfeifer 2021) FEixXJsmAbat 124, X TAE
EER EL A AP ) B 5 A AUME S AT A 0E S22 ) DA R W B AR T I & B T o X S8R
RETAESE BT REMRAGOT IR AT RE R A EA], TR MTIIW A BER B EAT— X ERBAIA S IHA
RE PR HEITUAT: 55 Y& 1 M A7 SR — 00 g 5 1A o

R RTINS s T o N7 1 O 171 ( o A A o s LU NG AN
Ry BRHAMEEME, SAETT RBFATESE P AT RS E. RESLR T YRS, JF
PEAE R T SRR SR TO KRR ol I, X BE N R T M A AR Z . (Diaz
and Wolverton 1998; Gallimore 1996; Crosby, Lizieri, and McAllister 2010) BRARAE 1 52 Btk
KL HES S TR BRFERSNEST—ICHZEMEAMN . B 38 s H
Al 55 W ——AEAZ O 3 A R 3 AT S B S MR T 3 3 . (International Association of
Assessing Officers 2017; 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; Alexandrov, Goodman, and Neal 2023)

A LR AEARAR Al pr S8 B E SRR Sl A 1 ) A3 2 B BAE (SRR ATHE) ARl T
il B AT 0 BE BERRE . A, I ELBABATE A I R ERAR K . (Geltner 1991)
TR “TEIAIESRRIBE ik, MEBEAEZHM, RAREA TGN ETE R &M
2?2 Rl B ST T BEHE R - ROk — BEI S A T B Y B R A SR K] MERILAT, DLK
A (I T A

REBFIFRLRT, IF BREE T HE RVERR s REaE A .. g, RN FEME
SERFMEZH)) I SORFNIEHEZE T, ARANE 2 AR R

SRTI, FLIE AR FH A A 2 P RE T A PRV R e 1Y - s TR ) I R SR T 55 ek A
FRBESRFEA IR BTN, SRS, SR BRI fRAEE
FRAR R N AT IEA R B = fE A SRS 0L T, St B, aaeai st
ARG P —— LK 7 A A X R A B —— R % TR R B WA oo (Murphy
2012)

REEXET

L ERA (FlanTirg i EA AT, SRR O SR T ;

2. WA (RREAs H, 3R d— I a] BeaipR ) 5

3. B GRAETHEAEIRIX R, B2 e BRI 0 ) ;

4. WA DL TAE RS DM i 48 ) H DL

5. W M ZORESY USPAP 45 e ) 32 I 4 i B i (I 5

X—HEZRAEAR KRR BE BIRT 36 1989 4F «EBRWLANCE. EHMdrE> (FIRREA) 4
WATIRE R, HEWET RN R 5 8RR E. ML i M ER . (United
States Congress 1989; K’Akumu and Larsen 2024) ¥4 & & 2204 (B 1E s— R ZZRF 98 H
fr AATPERR ST A XU IARUE M S A —— A TEURE R G 2, BB
MRS T WM EAY, MR W E R IREE .

A% appraisal_scope_regulation.pl

h

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

4% TWO TIERS, deliberately kept separate:

V74

4% TIER 1 -- THE DEFINING TEST (regulation cluster). A task is a

A% regulated appraisal IFF it is one for which an appraiser's
VA license is legally required. requires_license/1 s that test;
Wl it —-— and only it -- dectdes regulated_appraisal/1 vs.

VA unregulated_valuation/1.
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wh

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

VA4 populations -- “appraisal’' and “quant_financial' -- typically
V94 differ in approach, temporal scope, output form, and skill set.
VA These are CORRELATES, not the boundary: the populations owerlap
VA (a licensed appraiser may do quant work; a quant may be

V4 unlicensed), and nothing here determines licensure. No claim s
nh made about intelligence —-- only about training and methodology.
V4

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

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

4% approach, distributional methods) is possible.

:— module(appraisal_scope_regulation,

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

, regulation_framework_origin/2

, regulation_distinguishing_factor/1

, regulation_triggers_licensure/1

, regulation_definition_of_appraisal/1

, regulation_unlicensed_activity/2

, regulation_licensed_activity/2

, regulation_legal_exposure_condition/1

, requires_license/1

, exempt_from_appraisal_license/1

, regulated_appraisal/1

, unregulated_valuation/1

, 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
, scope_skill_demanded_by/2
, sScope_inputs_considered/2
, scope_future_oriented_context/2
, scope_professional_constraint/1
, scope_contrast/4
, scope_question/2
, scope_convergence_area/l

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

Va4
#% TIER 1 -- THE DEFINING TEST (the boundary)
wh

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

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

regulation_distinguishing_ factor(kind_of_value).

regulation_distinguishing factor(purpose_of_valuation).
regulation_distinguishing factor(temporal_focus).
regulation_distinguishing factor (output_form) .
regulation_distinguishing_factor(represented_as_appraisal).
regulation_distinguishing_ factor(federally_related_transaction_involvement) .

regulation_triggers_licensure(federally_related_mortgage_transaction).
regulation_triggers_licensure(work_represented_as_appraisal).
regulation_triggers_licensure(work_meeting_state_appraisal_definition).
regulation_triggers_licensure(regulated_lending_transaction).

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

regulation_unlicensed_activity(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_unlicensed_activity(internal_corporate_analyst,

— portfolio_value_estimates).
regulation_unlicensed_activity(quantitative_analyst,

— predictive_valuation_models) .

regulation_unlicensed_activity(avm_developer,

— algorithmic_residential_price_estimates).

regulation_licensed_activity(licensed_appraiser,

— market_value_for_federally_related_transaction) .
regulation_licensed_activity(licensed_appraiser,

— formal_opinion_of_value_for_compensation).
regulation_licensed_activity(licensed_appraiser,

— appraisal_for_regulated_mortgage_lending).
regulation_licensed_activity(licensed_appraiser,

— appraisal_represented_as_such_under_state_law).

regulation_legal_exposure_condition(holding_self_out_as_licensed_appraiser).
regulation_legal_exposure_condition(preparing_appraisal_as_defined_by_state_law).
regulation_legal_exposure_condition(involved_in_transaction_requiring_licensed_appJ
— raisal).
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4% ——— The test itself: does the TASK require an appraiser's license? —--
requires_license(Task) :-

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

regulation_licensed_activity(_, Task), !.

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

:— dynamic activity_satisfies_definition/1.

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

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

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

4% Meta-tension: the regulatory asymmetry the passage closes on.
regulatory_asymmetry(current_market_value_for_lending,
future_oriented_valuation_for_investment) .
regulatory_asymmetry(heavily_regulated_appraisal_practice,
lightly_regulated_quantitative_practice).
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(

< expertise.').

V4

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

Va4

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

V4

4k ——— Azis: wvaluation 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).

'Not based on any exclusive claim that appraisers alone possess valuation
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scope_orientation(appraisal, evidentiary).
scope_orientation(quant_financial, probabilistic).

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) .

scope_temporal_focus(appraisal,

J% -—— Azis: output form ---
scope_output_form(appraisal,
scope_output_form(appraisal,
scope_output_form(quant_financial,
scope_output_form(quant_financial,

scope_skill(mars_without_overfitting) .

scope_skill(algorithmic_understanding) .

scope_skill(assimilating_new_methods) .
4% Skills typically demanded by advanced

scope_skill_demanded_by(quant_financial,
scope_skill_demanded_by(quant_financial,
scope_skill_demanded_by(quant_financial,
scope_skill_demanded_by(quant_financial,
scope_skill_demanded_by(quant_financial,
scope_skill_demanded_by(quant_financial,

point_
narrow_range) .

probability_distribution).
range_

scope_skill(fit_vs_generalization_balance).

A% ——— Azis: temporal scope (its OWN viewpoint, distinct from approach) ---

4% Typical (defeasible) pairing of approach to temporal mode —-— a LINK
A% between two distinct azes, not an tdentity.

point_in_time).
scope_temporal_focus(quant_financial, distribution_over_horizon).

estimate).

of outcomes).

Ak ——— Azis: skills / methodological toolkit (training, NOT intelligence) —-—-—

% balancing R2 against CV-R2

scope_skill(handling_structured_concepts).
scope_skill(discerning_fine_distinctions_

in_meaning) .

quantitative valuation; an

4% appraisal license netther requires nor certifies them.

mars_without_overfitting) .
fit_vs_generalization_balance) .
algorithmic_understanding) .
handling_structured_concepts).

discerning fine_distinctions_in_meaning) .
assimilating new_methods) .

4% ——— Inputs the appratser weighs to support a value at the effective date —-—-

scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,
scope_inputs_considered(appraisal,

current_market_evidence).
observable_transactions).
prevailing market_conditions).
recognized_methodologies).
market_trends) .
anticipated_supply_demand) .
depreciation) .
capitalization_rates).
absorption_patterns).
expectations_already_priced_in).

4% ——— Bounded future-oriented contexts that remain within appraisal ---

scope_future_oriented_context (income_property,
scope_future_oriented_context (income_property,
scope_future_oriented_context(income_property,
scope_future_oriented_context(income_property,
scope_future_oriented_context(income_property,

future_income_streams).
vacancy_rates) .
expenses) .
reversion_values).
dcf_analysis).
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scope_future_oriented_context(development, prospective_stabilized_value).
scope_future_oriented_context(conservation, future_damages) .
scope_future_oriented_context (environmental, future_damages) .
scope_future_oriented_context (insurance, future_damages) .
scope_future_oriented_context(litigation, future_damages) .
scope_future_oriented_context(eminent_domain, future_damages).
scope_future_oriented_context(general, remaining_economic_life).
scope_future_oriented_context(general, anticipated_market_reactions) .

scope_future_oriented_context(market_analysis, price_trend_direction).

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

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

4% ——— Contrasts across the descriptive azes:

— scope_contrast (4,B,Dimension,Distinction) ——-—

scope_contrast(appraisal, quant_financial, orientation,
evidentiary_vs_probabilistic).

scope_contrast(appraisal, quant_financial, temporal_mode,
point_in_time_vs_distribution_over_horizon).

scope_contrast (appraisal, quant_financial, output_form,
point_or_narrow_range_vs_probability_distribution).

scope_contrast(appraisal, quant_financial, purpose,
market_value_vs_investment_worth).

scope_contrast(appraisal, quant_financial, skill_set,
appraisal_licensing_toolkit_vs_advanced_statistical_toolkit).

scope_contrast (appraisal, quant_financial, typical_methods,
sales_comparison_cost_income_vs_simulation_option_pricing_var).

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

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

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

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

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

4% ——— 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).

5 TWHME x LTV 1 IR R

I TET % TR B AR B & TR DU OB IS RS S R e s AT A
FEA B R A RN 5K T o

AR SRR E 5 — AR Z AL BR B Se : L PRt IREm 5, T 6T
HCH AL IR T 3 O (ELAS O 1A 78 224 58 08 A R i — R A U1 P TS ot T [ i 4 ) B AR A
REAETE A EZ A il o = R e A28 H IR M R i (8 . (Foster and Van Order
1984; Kau et al. 1995; Deng, Quigley, and Van Order 2000)

80% HISEAMM IR IERE R E . MBI ER, BTE— @R B ERAE AR ST UL X
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55 22 P T {E AR T RGN . FH LA -

IR T T 47

1R TBE2R

AT

FEA AR

TR AL

ITAZRI DS

ARz i35 4 J5 A0 B AR 7 75 I 1) Y B R B SE 1o (Foote, Gerardi, and Willen 2008; Qi
and Yang 2009)

X G PR T O B A B —— T A (S S i B BN (E L SRR —— T DU
R A BT O T DO E E E H TAR - A 50K EIRBUE A A M ER S —EL ], 2P
SRR R G R AR A SRR SRR R, XA B ALK, EE 80% XA
BOiE i EMER S o 0 IR IO B A T B TR 2 R B R — I S| AT
58 il HH B AT SRS H e AE FU T EUIE 3 32 S IS IR 27% HY/K-F (Campbell, Giglio, and Pathak
2011), T HAR AT ——FEARIE B3 7 AR Bl XA AR 26 18 2 i —— 4 o AR 38 DU KA A o
(Pennington-Cross 2006; Clauretie and Daneshvary 2009)

MHZ T, WA 80% ITHEA R & — M eESE R —28, WEMTTEHNH)y
WS ST IR SEE B B B TCIRIB BT R i B, I S UR— SR . —
TIOTREARL . i AT 7 0 (20 1k I8 DSCRRAS e o BCBEBRA T, IR — M i Z2 b
20% BT IR IR T LR BT 0 27% P, BRI RS AT BR B SCH 28 B AL B RAS . H LB
Py B0 v A0 A T R 3t ) A A BN

FERER A R W A DI X — Zenp BT T, 8 DU SEaR ORI e m Rz o o it i
Uy HYBR AR AR A E S AE— D BORBEHL, 12— XU 7 BOR U - A — R fl R N 7 i 55 1H
WONBRSE  ARAT AT LTV lId 80% Y B i A A 18 B2k 249 -5 45 5 JRUR: ORI A J91 000 -
AR RANIE R LTV LG A NSRRGSR ORI . 2> JELR I MR BRI 4 B )
(Federal Housing Administration) o SR, FEXPAUHE A 5 2500 T 37 4% B R KR AE B BUR HY
PER): SR RGO 37 B BUR SRR AR R VP AR B8 1 AR Bk = e 215 AR A 15 U0 T T
Sk LTV i 80% My5EsK (United States Code 1970)0 fEi 2% 1k F A% F R A i B2 e 5 1 4R X
BRI ZR, IF HAEAR R I H 2 [0 2 580k '

PIIE, R HT IR E 7 e EAS TR SR dr i E” . SOINUTE LD A& —A4
BB XU LA SR AR IX — (B o SEBR L, GERRHUAS il pY) i B T -

AR IXAAERNAE ] BB AR W2, R 2 507 7T RE AR DUBE SRR AR5t
G5 R IR JBEA SR AR 7
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o BEFAUAITE 52 3 A 812 T L FH AV HIR A AR DA G4 ot D L %) T 0 2% o

M 5k EE, WEVME ERT A O RS s, B4 :

o FEAUPETIE R DA SR B H 2 —,

o hBEAT AN S ISR A IESE R

o MHRATIEEVMINFRERHE . ATRHP AL ) 52 B

TR, M EEEE LU

o JUA.

UHRE 1998 4F <R (Homeowners Protection Act) , F HUBEEKFF H AN 32 AT BIFA N KA B AR AR
¥E LTV [&E 78% W& 1L, 1 80% K[ HiEZ& 1k, (United States Congress 1998) BT o & # B R 280
MIEE R A WP 2013 4F 6 H 3 HRLUS A, JRIGSHHRMELLE T 90% (Bl 3.5%) BB, 4FERE

HEEEREANGLEM, W LTV A5 TF 90% B NE+—4E 5 BHE. (U.S. Department of Housing and Urban
Development 2013) ik, #% FHA SR GRE S BRI F AR 80% LTV 1H HLBEHOR B SR R I .
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o YHTTTIENE
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i A
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AR TBE A
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HEZF LAY
Plas# I E RS
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AR R MU B 7 i o

BUARHRAT 0 43 BT B 2 65 W 7 0 (B AL O B IS ) AR AL RO ME AR B, T R B R0 S Ak 7. (Basel
Committee on Banking Supervision 2017; Steurer, Hill, and Pfeifer 2021; Board of Governors
of the Federal Reserve System 2021)
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4% appraisal_prozy.pl

ik

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

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

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

/4 ——— LTV-as-buffer mechanism —--
, proxy_ltv_buffer_against/1
, proxy_historical_ltv_threshold/1
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4 ——= formal wvs practical interpretation —--
, proxy_formal_framing/l
, proxy_practical_interpretation/1
, proxy_underlying_question/1

/4 ——— the artifictal separation —--

, proxy_separation_party/2 /% Party, Role

, proxy_doctrine_practice_gap/2 % 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

% ——— 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

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

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

V4
%% PART 1: THE CENTRAL THESIS
Va4

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.').
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proxy_thesis(
'The appraisal indirectly functions as part of a future-value protection model,
— even though appraisal standards formally avoid describing it that way.').
proxy_thesis(
'Whether the separation between appraisal doctrine and lender practice remains
— fully coherent in modern financial systems is an open and increasingly
— debated question.').

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

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).

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

proxy_formal_ framing(present_market_value_opinion).
proxy_formal_framing(opinion_as_of_specific_effective_date).
proxy_formal_framing(grounded_in_current_market_evidence) .

proxy_practical_interpretation(forward_looking risk_lens).
proxy_practical_interpretation(forecast_buffer_against_future_impairment) .
proxy_practical_interpretation(input_to_future_collateral_recoverability_estimate).

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

i

A% PART 4: THE ARTIFICIAL SEPARATION

h

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).

V4




Valuation Engineer Journal - 25 1% - 25 1 8§ - 2026 £ 5 A 21 H 24

/4% PART 5: HISTORICAL COMPROMISE
V44

proxy_historical_reason(speculative_forecasting_contributed_to_past_crises).
proxy_historical_reason(courts_required_observable_evidence).
proxy_historical_reason(regulators_sought_standardized_defensible_practices).

proxy_doctrine_emphasis(present_value).

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

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

i
%% PART 6: MODERN INTENSIFIERS
h

proxy_modern_driver (avms) .
proxy_modern_driver(institutional_portfolio_analytics).
proxy_modern_driver(securitization_models).
proxy_modern_driver(machine_learning_valuation_systems).
proxy_modern_driver(basel_capital_modeling) .
proxy_modern_driver(large_scale_mortgage_stress_testing).

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

i
%% PART 7: ALLOCATION OF RESPONSIBILITY UNDER THE COMPROMISE
i

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) .

Va4
4% PART 8: OPEN QUESTION (META-CLAIM)
V4

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.').
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i
%% PART 9: THE INTEGRATED MORTGAGE UNDERWRITING SYSTEM
W ===

underwriting_component(l, 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).

i
%% PART 10: PRACTICAL IMPLICATION FOR APPRAISAL PRACTICE
i ====

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

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

proxy_recommended_practice(recognize_how_present_value_opinion_is_consumed) .
proxy_recommended_practice(treat_market_value_with_caution_re_future_trends).

proxy_further_work(closing_ the_doctrine_practice_gap) .
proxy_further_work(equipping_appraisers_for_the_collateral_valuation_perspective).

6 Z5it
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i1l (market value) o X—FEEEH 20 4E3k¥% %2 70 H 16 M B AFESE  (Multivariate Adaptive
Regression Splines, MARS) #f4: i H T AL N A B ——J0 =& 1H 8 108 IX A& X —— 1) S22k
220, FEAGUTRS B ESL Bl T B YR . MARS BEWS IS 42 5 P2 A AE 5 N (2 18] B JR £k
KA, (R BERCHR A G e A B m d5 KA B, TSR TG B X — BB 1Ak A Ui
(appraiser) REAE LITTHR T 1548 5 1k 0 3 B & IR i 3 XIS I B B85 . MARS M T AR
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o EXFEIEFIA DR PR AE R E ST HR  (value contribution) il RS 410K :



Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 4

1. il MARS SHBME TR, A4EFR % (vesidual) YEP, HEFLMLE T4 AT
He22 55 524 (comparable) BT

2. BT LIS AT E N ER TR, AT X 51 i B R 45 Tz Lt xe 5
SERER 2

o« RCA s EMFFAE—ANSE WG] 1 RO CE—H BN SR EES . SRR
BE Ml 1A I SRR AE I B O 255 24 AR RO Al 4 AR (valuation engineer) 45
MARS #ERI, 5% ZEREME PHETRAL o

RAE RCA F2ZOER 5 M B ——FE Rl b E WA T A 0 (B W B ——(HEE
BZ B A S IR BT . T REER BT T ELIX $45 T, HER
ffti it X E 2. Fannie Mae 8, SO 5 SCBREM IR ZL0 5%, HRX—H7FHE T
M 22 R0, IR A AR AL T e 55 B RS — B IR 0. ieéh, BT 60%-70% FIAG 4 AT T 8
Rl ——h Z AT EL B ——RCA Frigde Btrhg B b BEMEAE B 5 W o SRHRAE 2012 4R
flitt, 2008 4EEALATA 16%-20% HIMEAT 58 M H 28 £10%, X—JEHE WA R T fE{/E
T RRESE AT, F YRR g 0 . MERRMON AT RS MELE (LTV) 8
82 Gy—— s RAFASE R AE $1 million AEE_ESIAT $500,000 H AF——GERBUAL T RE S BR
. NI IRIEKEE AR AN e SRTHT, BRI Al R SE AT A I XU, AEAEAE N SE 2 )5 A R LB o
KM T RCA XBFAMEM M IR (E . B OT HERYED SR E PR B0 Bz BT
AR 22 A LR AR bR, REMOBUR B REE . R ZEA O TR T AT, HZ A
I MREAERR BE S ST RN, AT BN A% o AR R SR fL 455 -

1. Tzioumis (2016) WF5E 1 11 AN 4,782 4G MY 259,436 frilitifdy, ZIM=7r2—H)
it 5 & R RwEE 1% DN, —FREE RGN 1%-3%, DEFEE T 5% —K Y
FAAE T B 22 WP FCIRAI I TRAG 610 “Helr (e R (R A R M m T
"7 (Rt i) o
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B R AR 22— 1) B — A S T ) i ) —— T R R U R

YT RG R T AT SERR P I 22 T 48 TR R BRI SUBOR 7 3P 22 4 SR 1 L5 it
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A A0 2 e o C Xt 2 A O T B2 5 Sl ) SR iR e P el 0, & LA SR (adjustment)
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52 5 S WIS REFHAE LR E ST 2 ZZ2——E B 1T IR %0 7 X — 450 R A
ERGE E——IROL WETRTR. Beits ThRERH . 38—l AT B0 SRR e B B 3T - 25 )
Ao EURFAL TR AT DLt %) B T USR5 2 ML BEXS 04T R 2SI R T, B
51 B IR T A IE R EE R SR . XEFH X LB &L s, H3ch — 6t
IR E AT R IR LS B e T

HARE, PRUEREOR 5 TR I RS2 (LA SR Z A FERE i LR FR o B v BSR4 — I3
BT RS EW——HAR B S T IETE— AN Il BRI A 3R, R —A
RIE N — RPN IR, WA — ARk SsEexT . 205 ] A AR A 0 D >3 B
AN o 180 SE TI JA A Al A7 O % 55 L8 o A T B A FE X A . HAR B S Rr B L T =T
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FAGICR IR, MARHME SR SR B2 AR XFAXIIR, R H AT EW
FRAE . — ELCA S R AR PP A SRRl il 0 Uit o 5

RCA XF XA UE #RA B, B AETERE BB SRR . el E, MARS B IHAEM
FHHEECXT 43 T AN B 2 Mk [ H Te vk R FRERE R R . A B HAE AR E %L (basis function)
ZEF . MARS BB 37 X 23R A B0 G MEE ) AW, mIEEgEm
PR =BT A 552, Bkl MARS SO ETTERBE R, SCHGELRT BUR Y 5 s i
W% . FEFEMIEE b, RCA Frift 38 SAEME S SRR P AEME IR AR TF] o EARAR AN
R A A AEA T AR . BT EMEE——87E4 & (latent variable) () BT ik 3 7]
RIMFRZEE: B THER 5 L Hl R SLhrig B 5 H MARS Bz 2, 7B BEER A,
LFENITN o W ZRE S RN BB —8 3 DIREsH . 20, ROl RS —% 3
H BRI T 5% 22 B2, FEBARYEIERS 1T (36 9 77) , AR R &% 2RI o i fR = 15
WA FRMES . TAERBER R T AW, A0 Gk E e 7T a2 Z) 5L 5% 2 HE 44 o A
FRINLE, XA R R AR HEA MR, JRER S RIS . — SR RCA {f
M SR B I ——6k Z 250 1) VE W BB A 1) MARS B8 Sl 4 X G i
ANE TR ENL, BLAMECYE b I e —— (L 55 2 A v o 3 o A A AR TR A HE 44 B mT R )
Y, T AS bR e A o 2 i iR /R O AR 55

BRFFmhE 2 A0, Akl & AU SR EEHERRAS T I L 55, RERESMEME P, FiRTTEE
BT BB TS RN, 2 AARBEFER T EAE SR $600-$1,000, PREEELF M-
RCA XZRJePET7vE BARVIBATR IRBNEEK , 0 S SR o i RS B o Bl 7 ¥ SO E N 2256 1)

MR, HYE—DIL AR MW -
El=3 =N
2 B

EEBE S R TENRE S50 KPR TR, R0 517w
K. fhE 2002 AFEEBIBEEZ N ST TAE, I A Y 2004 452K MARS MR TEERE
7 YA R R SE AT A R B AT

il Fl MARS #EAT A AG I S VR BE A58 MARS 2B f B R LU AT o b G831 J7 v 46
BB S R R AR B T A (A TR, DL X S BIUE AR A . L, AE
i MARS A i 2 rf, A O iAW 48 i MARS A8 75 Al 48 B U5 85 - Tl g A1 2R
%%0

HTEWIERE R, RCA 77kl T H & LU R RHAE A8 K

L A5 e 25 AR R Y 24X

- BEMEE

o HHREZEANST

o ZFAFRBREFXAS S Bt

o GLA. MR, MRS RN E R EOR.

2. SREITTIROL

o PRSI TR B
o REIZIEHEK

3. RIFMEHERIR: RCA MR (protocol) RETHEIZHN. 2L FELIE. BREWN
AT TR A X, (B AT BEAME A A A5 N e 75 BRI )RR

4. T BAEFE TN AT RCA YELZRUIEOUT M AER Bt + 1-2% HUNERE. At TRRIHIR &
PR B 2 (B 45 TR RS BE AR PN LA B o ISR E R BB BN . BOR RE 442 1 2 B
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WP —H0EA, RS, BB L EmE . BAEmE, Bei R2
CVR2 (%2 Xik R2, #idHs MLS ZdR G RENLIA A AN EMMIAET HAEED .
B MARS 88, LURHEZFRZEF YL CQA CIREL-FTR-TK5] J1) FHAEFT 2B 3R
VST E S SRR S AT SEVER 2T B

1% 20 RAEEX L RCA MU R R, KT MLSListings Inc. (Sunnyvale, CA) Jz HAth H Aif
AT MLSListings 15 i MLS %04, X L8800 5 1EE B i &5 95% Ll b fEER%
AWEES IR AFEALINM 15 A EBRIFRICEAM M TAE, FFE 10 MREERR THSN G-

RCA J7kAeii /i LUT PIAS RS AR T s i A 2L
L R O B i) S A
2. B2 RBUMEEXE, HRHER:

o ZIEHRFIXAS
o FREEA Pl BT
o PSRRI R A

AR R % EL 42 0

ARSI RIR T HELL T AU 5B I R YL Al A B 25

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

PR K BIEA RS KA, FFRSNEMMRE S SAHIX, AiE b s RN AR 1
Mo BLMTEH, 53 E HAM I L kM X IVF 2 A AT RERAR OB AR EL . 1R IR FE L
AR 3 MR HE o

TR MLS #3251 RESO AE, 454 RCF (RESO Common Format). 44 RCF AiE,
— LYY R IR EE BB A A S s A 1R, HR BRI BLSS PEAR AR
NEER, B RS B A MLS i NE5R . X SR G FE A=, BIANEAE S EAE
T e AN 25 Bk 18, TEIAZEMN, “carport spaces” —F2 AN 0, T2 4 A,
TEZANE WATHBIX , 43 A W] LA O BeARsh it . DUEAS21A F MR #(E . B R/earth
K H A MARS SZHLAT DUAGPR SR AE SR, (B ] A0 BE i A4 TF20H  (Valuation Engineer, VE)
P o

MLSListings F%CHEH A7 N H A — 28 0] OAF BIR B E Ei3e) ) MLS 3R15%. X% F AR
FARISTEAF M BT8R R A -
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3 G T2

RESC 1 A TRRIN

G SC, “fl AL (Valuation Engineer, fHFRVE") —IafEX N B MHEER
FREAG T Ll RE T, RS HERIZI. Sort i PRATIARRRI N TR RER
HEE AP TGN ET A SRR B S &R . EMIARE, ETRREIEL
HUSRTERTRERE , R — I ZEE AL POk VR Al iy TA%

B 8 H SR LU T LRR A A1y 32350 -
L AZG iR (AVMs) J AR B A A 12 T

2. {RAM I —— R TC DR A I 53 SC A By, RS U 9 5
3. ARERE A —— R A O I 52 15

W AEM O TAES B E 2 N, 2 TR . B&XRE AR IS ERS
BT P Y AFAEXHMBA TR f5 B RCA J7id (MARS M) . Al AT TREMS$ (125 B e g
Bk, FHILP ORI Y R & A

XFEHE/NK A RSP, PrEMGIES CEEB. SR, XFFEH P 8Kk 30 4200 L
K re e, SR TARRINAE Ay o FERX PP 1252 18] Y 0 35 I B0 25 T WL R 1T 37
ROLE LA RIS

e D

Scope of Work: Determine Required Type of Valuation

) 98% $1,200-$2,000+ Engineer
Bid Engineer Valuation
Request Review Bid Request Valuation Quote
Requirements
0,
_ 90% $600-5800+ .
Big Min A isal Appraisal
: ppraisa
Assess Required $150-$225 .
Accuracy Level Hybrid Hybrid
80-85% with y Quote
'”S‘;%i;"’” $15-$50
0
T AVM

Quote
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AR 7 B T IR AR TN A JE MM A T i X B P R e S IE A B BART
U H i 38 P H A Ml S B AT B Cdsk , BRSO b 25 P Ml 0 R b s
BEATA OIS, WCAR IR A B R E SR o FEHRIEOL T, RCA J7 ikl fEfR
e, BB AR

Bk 2: BHEGHE

CSV #il Excel £ MLS R kB, FHdifie i RCA )Pk gdn ) FE 277
X 4R, WA DUE S B ER K EHRRRELEE N SQL R A . & m R e 77 8
A SQL %, Hh i i E A A I & % 22 P IRE SQLite Fl PostgreSQL. LA
8¢ RTF St TG B, PNG. JPG. TIFF XA TEE. FEEERNE, F%
AN i Microsoft ) SQL Server, {HH A2 “SQL Server Express”fREIR I (Filim A
R 1 A CPU AZy) . AR ARAS FH T Rl A 3 W 75 2 AR e i vl 3% o Nl 4R JE
s =B 4 R P RE AR B K, iEHE (oin) BRAETIREIEHFFERS, HMXT ARSI S,
—& 8 Ll b A 128G WERNHAVISRA M. YFEERMEED R XIBARK A
Pliy, SQL Bl A EZ . B, 256R0E, WA ARSIk et X, e
o i) T P AP SQL £5HR e . SR, A [RIB0CHE e A 38 M P A 2 P A R 45 AR T
M EAFHE . TEX—RIRKT RCA B EY, B0 SQL (E55RE [ PostgreSQL,
TR BT S5 SQLites

&% 3: MARS A#fEH“R/earth’,

2017 A2 Hij, Salford Systems fi) MARS 3fFR&—/AME 5% RO TR, B4E $270.
SRIM, 7E Minitab Y Salford Systems Z )5, MARS #3761k H SPM #4-6, 4E%%
=ik $16,000 E—M i RZH/NMEWEMAHY . £izfi&, B Stephen Milborrow
AP R iE S “earth”fl (Milborrow 2024a) & JEF| 5 Minitab f) SPM MARS #H4 7%
ZHBPKTF. earth AR FHIMES: BRI H, 5 R 2EMEIHESRE T
1%, FFAEE Python fB) Pandas 10, R AR TAEmEREME T HAKREE. 5
MARS R EH B E B A R/earth,

B 4: FF4E

KH CSV SCHFAT Excel HLT- A% S5 AN IR F) RIS IR RS HERL T PR R R . X%
HEERRS (MLS) ¥l 4/ R/earth (1) MARS (£ 70 H &M FIHFESS) BLEBK
B, DRI HRS 5. X—ick RS T EN7E R 8 Python X AEL HEHE %R -
TEHE A W FFAE e HARPRR TN T-ERT, 0 A I 76, DU st oA LAY
TR . BRI EUAICIE B ROR AT, (HEA — A REE N KRRy ES
HFEEIEERX IR LRI, &P RAERYAHE, ML T 745 £n
T-RIREARGE . BTN, £55 M Fom MLS BEAE:, AT &, 5 AAH W RRHE .

Wi 5: R

TEARGEL, R MFER Pandas [ Python & 8T . TR0 HE EERE &N C 5
C4+o Rjearth AZHILL R #l C 45 .
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%k 6: K5l
251 T RAEA R G FEiE 5 58 Z AT RE A AR, X T RE4 N N 2K

o MR M 1 FIEERS].
o C. C#. C++ Fi1 Python M 0 Fi5.

FEARSCH, JafRFE—BOME 8, FrA & 515 0 -4 (A0 Python 5 C)o BAABUNILNT -
o XFTHIZL. FEREEAARAE -

— Z5| 0 (RELG MO X 5" (BB T E 2 ) o

— il FEDATRARY IR S, 55 0 7RISR, & 0 ZIFE A Yl
HME— 1D,

— SEHEA: HESWDLIRR A X SORcie st (58 0 47) . HaWnli s & H
MHENHHED, FFHFa S (0. 1. 2 4).

o LEATMHIXI SR :

— WCRE RS AEEYL (FIACA 2 RS RED) . MBkE RS 0, K5I 1
BiR

— 4 R PR BT RAEA 1 BE%5], 72/ R SO SCRBA A
W, SR TA RGN 1, LA 0 SR80y 1 3%,
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5 RCA TfRHjfe
FfR RCA TAERARRIAT AT I A I BEE — RIS HILRY 50T (145 15 D14 4%

5.1 MARS 45tk

MARS 7 #1 i TARRAR BOR TR BT A 04T . I T B R oy = BEA T A (B Ao 1
TERL, ORHRR S B L R A A1) 88 5 20T i 7 7 4 I A T 70 A o

o WA MET R TEAE XIBAFERIEE . XFP77 XN R BRI R, FILT
TR ESE e . TAERAR DRI R« Bl DL A I E AT 85 R %G . — BfiE IR
TR, R AR

o H—pR T MR T AT R AR A R E R E B L AN L. XS RGN
WINERBRARN . TEEGTTEY, MrEdE @ Xy 3-9 4N A 5 SL ) AT IR 5 5F
EINBCE AN . MEZ T, RCA R AR R B e i :

1. MARS R Hi{E
2. ATHHY B PR E AR 2E GEIRIAR L) CQA $F43)

7E RCA w, AR IS0 3 B Rl o J n 45 A B DOk, SR ARG A X R 55 T b5 5 5%
Pl M 2R . RCA B— N REEESEAET HAREN : AR 7] RS Xl H sz 5 5L 4l
OB /R ey VN EP Y iteviee ) T Ne 7 B it e - NN = e8I 7S & ™ S ST
A ZMH] (TeibA 15 ANk 600 4>) R R — R pE AT P RE AN o I SR L) S 91
SHH SR R Y AT A8 5 A DA A B o B I i B B L
AR T AE AT A F A, SRR A% R 2 8RB 2 85 o

5.2 MH TR
REARAEER TARWRRE AT LUR DA A Bk filiid -

L LAEJEH

2. FESLANIAI H SIS SO

3. FE MLS 4. KT Fras bt ic s ot L% H S BRI € L iE S AL 1.1-1.3,
4. SERSICE TAER: MIEAER. RE. KA. A

5. 357 MARS (R/earth) []J5 DL S7 A AR R

6. HI MARS B AR il = A (B DT IR S 5k 22 (4lisk 72D K5k 72/SF) o

7. ¥R 22 /SF X B A THER o

8. AR5 L HIAHE CQA 47,

9. RBCEAH T — 15 E LS byt = BRI 5| R HER . S A ST R o A
AR A S PR E RS ER LA, FENHT CQA P4,

10. AR AER /ST PGS, RIERE/SE - (S 4R) GLA.
11. ¥ MARS #irigfliHE- 5P RER AN, 5 AR S8 .
12, KAl X G 5K 22 00 i iR PR AL SGER 7 S HL A (B iR o
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13. HEAT HAZ 5 S ) AR A AN (R D R 5 B, LR A /N RO 2 i S A A
14. VAR )R A HrARH 25 TR 0 R B e AN (B 4538
15. I 6-12 A RARLAY f7 L= 98 NG5 B A%

16. K AT H 52 5y S 491 ) 5 26 SRR 20 Al D R 25 A SRR 3 AR B TR, 20 i 52 e F R 22 BB
0,

17 BRI A N LUK 65 RS T B 5 S R R R )R S A o AR
18. f5 41 B Mtk LAL Bk o

THIER, SR RCA I, BN ELSIEI IR EHORIET B WA P AW EL (. 7E RCA J7ik
T BB PR O — PR TR T 3B R AR L L5 il e SR LAY o ™,
LK o T AR T A M EL IR B X R B R — PP SORB X — i A
P RE M EEIE T MARS BRI GAR A THE ., DURAS O TR Al 7T A5 35 . (HIX W
MEERKEE LKBT S5 R/earth [BIHARERGHM 2 8 HA R T B = 5% 22 B HE P
T TARIE DR AG 0 R BT P I — L8, B T H CQA 15, HEmhE 7 H
$RZE. BIEPIAR PRI EE SChR b RCA Pt il A2 R g 1) s R BR 2200 e — e
JBE WG TGN, 95 RN (ST IR & T L R 5 TAR I AR 22 o FRATTAGIE
B 2 AN, RARERIZ A LH ER 2 (0 SRR RT B PRI Oy AR DA AR e AT RE B
HATHERE AWM, FILTRIE Ao TR TS S5 25 70 %, BB b Mo ) i
B A o

5.3 B TR

THER, AU RCA J7iksy w2 TAR R . HARSCE R IR RCA 24T & Br

5.3.1 MARS ¥R ER

FATE R e A S Wk aa H I, ARG Oy Al (5 ) 25 E H i e dk B X0 % e 5%
B —REE (KT 1K) FrfE 2R S5 B .
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5.3.2 HifE: BERRSHEMER

AR 1.1: #iEfi® MLS BseR 5 H s B

AHURE B AT TS N MARS [5]J5 57 WA B A58 52 5y HE Y B i R e IR 22
eI, BERBIT . I EZHE MARS DUAEANIARA, R)5 42
TR AL IR, AR AT R L. AR B AR R Z I 100%
HOMSEAY, T OXTE G SR LA AT RERAL: i, GLA 5 57 SR ¥ AR
GLA AR AT RE 5 MBI ARAF A S . O R B1° A B (DOF) "HIHH 5. & — A HIE
WA A A B, (B, MFrRH A AR AP ERBOC RN, #E#iTH DOF
RPN, XEBHAHIIEEE . AFeE, T ERZ R
SR, TR THE T B = o

L XF—Fm EEI) . BANERLA ~ 15 TR EEINRCR R
2. WTF A ARVFRIRUA R BT, MASMEMEZ) 15-30 4bps i
3. X THEEMMLEI (3 MR EAR), SHNA 30 A LIEHI.

ik, IAEREPERUI . SCER B R T AR T

K b A (5L

JIT BRI R AR N B IS
Wi [y A 2k Y A S e JEE
Hm ) R

ZN K

B, IR

o 10 AR
o 5 ANFRVFHI ) 52 T
o 2 ARV =1 5Z I

WU AT +230 T 77 3 ST 6 A8 S 91 ) B AR

N = (10 42k * 15 £7/3H) +

(5 AU T * 22 17 /A ) +

(2 A=FRAEI* 30 47/ =105 HIR)

= 320 17
S, WATDLRITDA Tk FEXS—AUBRIETT R fearth 2R, T BUTHUE LR S0
BRI ) R EERORTH 0, T4 SO (TR 20-30, BV T 50T A A LA R
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MURE 1.2 E 0 A o7 S 5 o 85 Ml i K A8 A

FEWSCAR 73 5 M P 5 I, 0 588 71 37 s 6 ) 2 A BE 06 o 1o 3 24 B A8 R B AR . UK g
IF] B AT RS R o FEARER T3 SRS AR I, 1 R DL N A BRI
HyAEAl (n AN sz 21 e e 4528 ) T DL DL 5 O

o /NX (subdivision) FRIRAF
o MLS Xisft#5
o F3E H X

SR, 2R IX 2L KA AE AL To vk il i e A AR 2 sE o e . RFs T e — D ELELAR: 4
& HEE TR R0, & R E R @ SRS i . S X IR ER AR
HIRONAN LIRS o FERXPHMEOLT . BN AT R & = 7 —:

L. A5 Bl 43 1 e R Al i e S XA HE B2 i ) ) 0

2. F5 T B AZ B S A0 D 5 BR R A AR ) S SRR BN X 2 P

X AEBEREB IR 20 M7 7E B3 P RRAE L R4 — B, SUATS SR AV 00 T 3770 0 B e 1] 44 22 £
e, 8. BOEIMERT . [RBRAENS AEHE IR UL STRUE . T L%
JEX A AR Z A BAEH o R, R ERIBOFE SR AT TR

MAE 1.3 FHAET A M, R 74

TEfEH MARS XPHEHIR BN, ST A R RATE 15 £ 5. WRBLR
s A (FIanAA 5 Abp ™), W LUK A ISR EHIB, DURE] 15 Abps ™ i .
SR K VR B i R B R T -

Lo AUE R —FrEE, DRSS

2. HTFBRAEL TAR, 2ukeikid 52 ik

3. FEXPPETL T, MARS f R IR AT BE O T BOOT Eb B0k sbR ek |1 9 75 3%, R
ERE, ZhBESEn et e85 gt BEEma ik

B I IR e 75 R il 1 A T LS A R SRS . AL, ARSI AT
@%%%T%ﬁﬂﬁiﬁ,ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ%@ﬁ%%%T,$%ﬁ~ﬂﬂﬁ%
e 77 56




Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 14

5.4 JiH U REH

AT B — T I H SCAFJesh Mo BERCA T 2 AT A0 B — Bt A 7 30 B2 37 B0 R SO I o
XA SCAEIE BATRIBL R ST A Je 54 -

RCA_ Projects/

| Market Analysis/
Burlingame 20240501/
Pacifica_ 20240310/
RedwoodCity_ 20240615/

| SingleFamily/
| Pacific_ Rosewood_ 123 20240510/
| Code/
R/
|

Python/

| _Data/
MLS_ Original.xlsx
MLS/
| VER202402510153248/
MLS.xIsx
MLS_Stage2.xlsx
MLS_ Stage3.xlsx
MLS_ Stage4.xlsx
MLS_ Staged.xlsx
Documents/
LinearModels.pdf
Cum_ Dist.pdf
Model.txt
PartContrib.pdf
Pairs.pdf
Residuall.png
Residual2.png
ResidualSF.png
Rpart.pdf
VariablesImp.pdf
VariableVsSP.pdf

% 1 M BACPRNGB ERR A SCAR e R H e e . B4 H MLS Original xlsx—— RUEZH T
FRGTE R K AT, TR A S e S — H A A MLS A JRIAN A (HAE AR K
B E S, AT RETREEH A MLS FEEE. #E5. KBRS BLEy B MLS.xlsx T
VA% [R) H A B 2502 ) B AR SO e o BRAS SO T AR 24, AN ER B — IR SE2E /Y
MARS i£17.

it J F AN Y BORE S TARTEREAT SN AN HERP SR, FRAEA O 52 Je s BT Ja 1Y A
PL MLS_ Stage(N) BT AT H B SCAEIE. FUGRIE, MR HERTH MLS.xlsx A FHEA2
sz, PIRAR R AR xR LE MLS TAREFES—FpRpsliit, 6528 M mER-5 in L H
flt 5. ALPRAAY R 8 Python fRRSRWTRELL Data SCfFJerp i) MLS xlsx TAEHEAE Nk NIz
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7o XK, BAVRLIRA TR RCA 12178 52T IR N RIA

JRASTT DIARYE T AW A0, B E TR Sl Ak, I R AR E R AR . T
DITESCHF e 2R AR RN LS Final”, DIERYE H R —H TR, —a8H @R s 55 f PR
I TH WA T35 B TR B o BN IRAS SO e AR &5 T 3CAR . BURFIEITE SO, AR AN B S
W) MLS  Stageb.xlsx TAEMAL SR FIFRHSE TER. Filkk. EWikas—kHTH
N Fannie Mae $§EREH T £%. EARLREERATE G HE S TR XTaE
RCA J7 37 e 4B I A R 79— — 4 TR ) T 477 DX 3 rp ey 54 s SR A R ) i 7

F AR B AR BT A ) — DR AL U ) B RRAR SOl AU AB BT R 8 Python AAR—4n
RAHSLH AL BT -

5.4.1 HFE: 2%k MARS (earth) 817

MR 2.1 RIS s TR 40T 2 X e A I R

TEF AN earth iB17HY, W24 A S ) i 406 0k L DL U A B %o film, —A
H1 800 ERAZ S BIMG RHTT X, ATREIVA 3 AbPs i /F Ths (workshop) , i
FERX LR B, T T REX S 2SS rAs ™ AL B SE Mo AT I i F 181 T &
FE—A S IR, AT LR H X TR R U E TR R8T, fT 800 A
A 3 BRG], THMRIUEAE )G L b o b, 258 U T 32 2R
o AT LUREASCRT i A 28T L5 M EIC R Tk, #ENTETEAR R AT, SEBI & RIAs i
BURALA 7 T 5 00 B = B o 1 2R 0L BRI R DA 25 LA A0 A 0 O AR ALE 2 L
AT, X LR AEAS 2 Y 18] 12328 BT A B 58 SRR A T B Al ik o
BB UK A B PR AAB A T R PR AT A S R RRAS ST = B i s B A (B S k2 A 72
Ui H 5 o> sk 2 ARG I BIESE . SR E Al AR 2 AR S B BRI 52
SCHAIE, 7 RE A frr 2 AR R0F [B] JE MR DLk F) s b P —— 151 4 ) SR H BLER A 4 % R ——fR
Fifafd. dREBTEMTIRM TR EfNARRAHA.

ME 2.2: fEAF earth() SHCT AT XL RIEELT

T3 K AE G FIURE B A ARR Al TR IE 3 75 2l — R Ais 47 R AT -
PLT figt R Le AR B X AR R ik s AIRTELA B AR B AR A R A R LU THOT B, el
AR (UNBEKBRABE R WK BRI O BIBERS S ) . IR BUBIA R HR R
[e] IS 4 LAt 52 Lo AR AR D9 AR B R AT IR SRR I T DUHERR . e, At TAR A ZEAE
SRME LR REF R2, FRAENRREE ERR R REIF I CVR2, ZOAFIX—HAR, W
RET 2R S R BLA SRR T, SRR T X U S e (BNt Ry

A EBE—2 R 1.1) 8% earth() 24L.

XIEA LRI H 854 2R 2 N st RA SO Je i IR A - A e AR i i) S 4 R
R2/CVR2 —If{R &, A DAL & KB T Z I A Bl o 5 e —hRAR Y R2 BT+
H CVR2 EMHEE TR, M IZRARA M S T3RN35S, 0 IE A 7 50
X— LRI
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HifE 2.3: FIH Prolog JEJF &1 KR MEFHIES

REX—IR T — & B B, earthUI BLELN & Prolog 5|% (vProlog) , F£ffi
METFH S (DCG) KfEHT MLS #) 3 X AS|—5 %62 Public Remarks (A4
), WAMNEA RN UK LUEES 5 BIEAES % . B0 5 I FE S BE A @R . X
R I 2 ¥ “owned solar™3 car garage”™40x50 workshop” 2 251 4515 %54k >k al 4 [ )9
RS BARAES] , 1 DL 7 A2 U8 H A O A S A A VT B NI TE R Bt (B R
LR TRAROLS T EPEHAE R mAAE B /NTT s ZIIREAR S FEAR A earthUT fiLE
XEPATEMBA) .

AR BIF & ST R A m S, HLm#E T2 Ik earth/RCA 1247 in LA :
JEFT B AR e B B AT, TEARTE LR M & I MR AR A kA /R AR
FEXTHR CVR2 Rt HoR R T 55 mIEMe S o NS &— R I o ML 217
WASCHESE, SRR 2.1 A1 2.2 Mk e e —3. WA, BT SOEARSMERLXZ
W A TARIRAE SR BUH A5 B AR 2 i, B Sl B 5 IR SCAR A T o

5.5 #.> Excel TAE#

TR B0 MLS IS5 KB SR T30 Bxcel CVS TAER . Bcel TR HAIR KA %
B2 BRS04 MLS xlsx 9B Bxcel TARGR, Hififag—
s W MLSData By TAE . FTFAERM MLS R CH B R B B B A Ay
ETRESSH AL

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

JE b B e A7 i AE— > A AR 28 UL MLS_ Original.xlsx By TAE#E Are 24 DLUAS R 4 Fr—— Lk dn
‘MLS.xlsx™ il fE—AVElA, i R 3 Python #) RCA R M. X MA~ LA AE
Data SCfEJE TR BbJE . Data/MLSxlsx TARMARFRES L 2 RENETT, SR FRKEEA
£y MARS S8 LI H A BB I . FRIEAUHS B —A> LA H IR0 18] 6 44 5004 N /4
W, #%38 VER_YYYYMMDDHHMMSS, AN SCAF #8217 AN B MLS. xlsx T
PRI —AEIA, HASUAAEBR B (55 2-5 BrB) & B AEEH) Excel TAEM, LU HH
SRS BURFIEE . EER, BJa— MBS 5 BrE, WRESARYEZE P RAVH TARTEH
(SOW) A&7 T4 o568 AT A0 Hofth TAF 5%

5.6 &1y

FEX BT S BSOS ) Excel FLT-ARS NI H RASCHJERS , 87T DIFEI H SCHEeH i SQLite
&Y, PostgreSQL $ifi 5 HEAT & 17 B A SCAFFE R EEMHI B P S 2 H e rh . BARS
WRSMRIR -
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6 TAR{ECS

6.1 FHidYERE
TAEE “M” R[N RYEEE
1. 1ﬁ,ﬁ[\IﬁE LL 9
2 A
3. TAEwBTEL “w”
4. I,ﬂzi% [t
5. BFeHERME R “p”
6. ﬁﬁ% ({3 ]
B, FEE TAEE M A 54 B TTAS AT DL R -
Ax
v W (1)
(JE: “ RREMARZEG])
o i=1,...,n,
ag j = ]-a y My
Tk P; k=1,...,n,
Wm Ié‘h/vj m=1,...,nn (2)
g=1,...,n4
h = 1, .., Np
o

np =478 (BT TAER)

ny =58 (BT IAER)
ny = BT RRAEL
nm = LAERBBEL

ng = ATIA%
np = TAETAERE

THEME, W IEHREA Excel TAEE, BESNMEOHEIETELR, BN T/ERBEECH
Fig: TEBfTHMM R 3 Python F2/pR}, XLERIESPMET]E B ML A HEERES . R
F1 Python #A P HEREREL, 1T DIMRHE AFRER EJE THIRHER BE— 72— . flan, WRET
brov; H, v = (“GLA”, “LotSize”. “BathRms”. “BedRms”. ..), H j=0, Il v; = “GLA”, R
5 Python #FREMEAENFK “GLA” it R H AR5, BN, XA RE&AH W EIRHER 5 15
o BEIL, TEARHRATS BREANITERL, WARERELGETPHET, B7EE ALK
BRI R G N EEARE S BRI TS R G XA RE R HRTRREL, X0,

WA . XA A AL EEMOZ RN IRTHE" REERLF, (50 TR
(VE) W RERE I AIEX A iHEE, R PAY “data frame” ¥F Python HifRAN “dataframe”,

HIFHER, MARS Bf7RN S TAERIFAE W B— 4R, B W KRR EH A MARS #44
PERRAS . 115 giE MARS /earth Qi ARBRIX L4045 1) 240 T0 K

AEME I, ASCHH T —EBE RN S A TAERCS . B S8R TAEM S TAERPr & E
#8 R B Python 4REHE S BLHHIXT B . X RE—EVIE "ML T (H2YBATIHE NP E RIS,
A3 o i AL BT AR HRARBE . AT AR R K. R, XEE S A BT RAIN—IT
PR B A LA VT AR SRR -

FAI5E K ZAL PR AR A HIIE 5 TT R
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6.1.1 NiHYEE (“a”)

ELTARIE (SOW) FFHIENE, BTSN F SCHIORE B AT SR, LA
BAML WM. EE. PRI B VE B4R RENGT 1D (B0 fri
AT . SR B B, e —F T 08, WS F BN . B Sy LA
B H SRS T FEAHN . (B4R %SO, RA1BBITH 1D M 0 FFiAJF
B |, REFWEEIATTIE. R RET AR D iAo
THIFSEA o™ .

I H Bt L F TAEMAIHE TAER A (BT DA 7ERA 0 SQL Bt dd
DA R B H 7B

1. Local ID: 2y R P A A F 4L 1D EARRE A 1F A i g ——IF HoaT DU %L
Y EAEREA A B2 H A B A A
2. Global GUID: #RFEEE, A LLEH LUF Bkl —4> GUID (£ /RiE— ID)

https://www.uuidgenerator.net/

3. refrE (Wgsrt) stk
4. fE U AEZCH M

5. BEHM

6. A HM

7. RaEHRE HiB

8. U HIM
9. B _REHHRE HM
10. = HHRE H M
11. &/ 475

12. % F itk

13. SEEM AL AR

14. SEEH AL HihE

15. L FE LR

16. k=EHbhE

TiH ID 534

a = (44177’
LL277’
“14:1777
cc14277)

6.1.2 BITIRAYERE (“r”)

TARRE 2 R AT MARS [01)5. XARATRERR BRI 2L RMUT, FOAFRATS A%
R SE AR . BT 2 A B — AN BT RRAS SO e . A AREE T AT H
FOISSTE] o 510,

r= (“ver20241210_083124”,
“ver20241209 1511307,
“ver20241208_160944”)
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latest version : r1 = “ver20241210 083124”

HATSE 4 TR Sy AT i SR RS B OR B . LB R e A D 1k s AR E AT A A
BERIAL, BT DIORBE . (R TT e A EURA SR Ie 4, TEAFROREN L “Final”, DI
BB R A NRA .

6.1.3 TARmKB (“w”)

RCA TARWUEF 7 ATA ML B, T e A BulbAUS S 58 MUa A RETT UG T — B
Bto VE MR AERA WY BLGR IS LA HE, el B4R ARS: . X REWER), AT X
SIS, ARSI 7T e 38 B 75 2R AT AR 3 8. VE WRERSHEA R
g Python REHATLEMBN, EESZRBTTE. W HAEXPMFR T, ol s F BT
AN 7 XA 200t IEAEAL PR [ — Pt Beh AT 2 AT 448, VE 4Ll
M — & LB A B B—— AR (Flin, =M E& LA 2l 2 i Stage 2 217
HIRE) o X TEWRE RN B #R R H A R AR A N SO e % . LA T — B B
T DA b B S BT IR A ok SR B, RS b B B AE N AR A

UF &AW BL:

w = (“stagel”, -iXHE
“stage2”, -MARS #b3
“stage3”, -FRZEHE MRS
“Staged”, HEH B
“stageb”) -HE/IEH

stage2 : wy = “stage2”

6.1.4 Excel T/FETAEE (“s”)
1E RCA #.0> Excel TAEFE T, HATALLT IER, 4 LVELERML B —AN N SRETEHE :

s = (“MLSData”,
“Regression Variables”,
“Calculations”,
“Interactions”,
“Aggregations 1st & 3rd Degree”,
“Aggregations 2nd Degree”)

ZF L R AT TAE R b, REOVENTRE Sl — MR E L SRR
AT REMI A X, RVPAE MR E ARG R, KHAA MO EST AR RS ()
AR b S RETIEXAREIE, FOWIRTH A Z4EXIREL, MXAE Excel ANl fE
1o AR, —A 20x20x20 HIZKAT 8,000 A~ HTTHE T ZALTHE . B 1] B A filtide R AR AE A = B Y
PIREESTER S R e, Hln:
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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

6.1.5 }%F&Hﬂ{glﬁ\ (“p”) ——MLSData ﬁ:

P £ 5 B A% MLSData. TAERRTT. ENASHBERM TAELY, HE Stage 4
EHT B, R R A R A AT AR B S AR SRR A AR B DUTR R ID BRI 513 -

TE

p= (“MLS8232117, “MLS823456”, “MLS823542”, “MLS823721”, “.7)

6.1.6 MLS A& (“v”) —MLSData %]

RTPABMEI, J5 AR, AR TFERH: MLSData TAERBHEA 30-40 MRAK 7
v, (HEHHA 10-20 M PakfE MARS BHM H AR, X888 i B e TAER
A B FRAE AR AL MARS A T REAR RN L. AR RN— D IRGE:

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

6.1.7 AL 5RH
AT ERE SEE R — A . M Lmis g, £
a141

r1 p2
L W (3)

HHER, XEFAEH 0 &R, BMEES R ITRARG D 0. Python #ffiH 0
s, R A 1 RERERI.

Bk, ERERBATIHE R DL BIeHs B -
o A%E: vy, HIF “GLA”
o FHPE py, B ID “MLS823542”
o THEF s, B “MLSData”
o TAEWBYE wi, B “stage2”

o A 1, BP
“ver20241209 151130”
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o TiH ajs, HP “1427

g S daT LS
“ 14271
“ver20241209_151130” | /‘ / “MLS823542”
“stage2” “MLSData” “GLA” (4)
6.1.8 Hifh

Rt AR T P B R 5 ST " RATRHE S A A B

L 4. flln, it NI @R @I RE T4, LA BE 4. 25k, MLSData TAE
R4 35-40 MR, (HIREYGE T HATHHEAHE) 10-20 4 \—REBf7 8 T —isfT,
VE W% B4y MARS /earth #2455

2. i%’f'%o {ﬁuﬁua 7::1)2)"'7711

AT S RURE AL B 10 % 7R 2L RE IS DAk 2 s D A7 7 97 3 Hh 1Y) i A5 T3
R E B

BBk H A

Pk, FA15EE A FRER PRI TR EF1% . HHELIHEE S Thn, HEA1E55)
R, UL TR IR T 8 M A R

6.1.9 J4H[E?

BALNERE P FE YR FE R REAC B AL, RIVEESLE %, R 1 Python #8 S RRHE X il
BARgEt . SR, FRAITE MLS i AL 7 £ 48 B2 BT il 45 " s E A B . B
AR R UREY, BRSNS, mAUEATR. Fln, FEirhy MLS XIS RS fE R
(“660”. “661”. “662”. “663” ... “672”), Earth BIARIFIEARBIEEN W AR, X
WP AU AE AR, AEARMMTE . FERXFEOL T, AR BRSO AR R i —
M ETTER, AR —NMEFS) ERER R H A F) 7 RRROE “C17. ..o “C6” Fl
FRPUER Q17 ... “Q67,

6.1.10 E—IkWifk

EaRE A% Excel W H TAR NI SRE G I0A TR BCRRAR (AT MR ik BB A E
WURARRTUE 1o 7EMCEBIY AR AR, AT LUR S — DI R B eSS €I E - fRAS B
B TAERZ N WRPT LB G A EE, BATEHE G BARI AT . — BARH] TR BRAY X 52
FAHIE T R :

i=1,2,...,n,
l}dfﬁ% i=1,2,... ny (5)
h h=1,2,...,ns
/\I:P: np = %}ﬁ%‘iﬁ
n, = MWANEZEBHE
ny = MINTVERER
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6.1.11 %5 —kFifk

B 568 BRI ARSI 2 1 A R AR B R AR ) R AR SR DR B 4 EAT], AR &5l X4
ANTAERME . FTMSIEARFERDIRE. Fit, W X —8REEGHIRT A M. V. AL THIC
BHRHE, T FR:

o MLS %3 . ’ :O )
My - Wy b 0
;H\:EP: ny, = E‘fi‘% J==0
n, = WIANZRLE

HER: AR BNRZALT B SR E AL

£ “MLSData” Excel B #A% AN KEIRES , B —1TIHELREAMENNR. B4E P S
HHTIRHAL MLS e — B2 5807 EWAAMERN A ZRE M A MARS [EIH, i
SEAE A E b, BIRAR RSN . P R R . fERT A B s, BRIES AR,
510 0 S — IR IGL R E M R 1 1D,

BIAEAT45 R A AN I A Al X R A T 37 XSk AR R, SR — AT AT & Ik — 28 iR 0L B ™
Bih. XEHRHESET. & HEESGH TR RS . Bk, WRBAITH c #R5EE5
£, W co RAEIRIR, T e (G=1,...,np) ¥4 MARS/earth [FHHA[ GRS B o

o [ J9AE B RLAE B

v = Wy ok "
Hrr TFH’T**&
ns =HRe 10 FH A5 =
HE, ns < ny, BRGNS BB —AFEVE R EER N o
o HH S
ey = W 5Tz (8)
/\EP: Ny = Qi%&ﬁ -
n. = TWHEAMEHE
° X0 i =1,2
. 1=1,2,...,n
io= Wi iZyps (9)
Hrp: ny=“from” AR E

ny = “tg” 7,—,4157%[%

TEER, HURHE T & — D XFRETEE, BT BIFHES T “from” 1750 “to” ¥, T
Khrich “17 %%ﬂ*fE¢F$HT4”rEiXTZZHﬂHﬁsali BN, “0” RARAAFLZH. MTZprse
B, XHXEE, HATREAAE PR B X =EHrEIA, _IXEZ@%H_IWEﬁx
H, Mﬁﬁﬁﬁ*ﬂ—ﬁxﬁ A=A BAZ IR (AR

o BRE

o (10)
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7 RCA WM

HiLtE, RCA MUEFRE AR R/carth HHATHTAMTIH A R 8 Python /¥, X
TUTARER S, A RELLT L e M. RN, BB IA G, ShHE R
FPR BRI T TAER BT R M E A, S N R 2248

X SR I ARSI O ARG, REABAR PG 75 2B I AR Pt — PL BERE T, R
TEHXER A ARG X FEX . P s AR R B i

7E RCA AbFRRE R, FAT A =PRI B JA% -

1. RCA WhFERYERMAE, FEASCHARC R MLSData”, Bt—A 3R H FE R MBI HE & H B
HT#M6, MR ETFZ ATy, XM RA L KA, 55T R RCA 8
BRIk AEIRK, TCEFEMRR. M TRRIHAR AT A8 2 H IR B AR 4 R < X — i
Fetgo BATHAORR B ERIESC, LITIHEIRPAREIT 4

2. RCA RZWHEME, HTIE GSE fitdy, HIERRMT £ 20 B EfRE b 7
{54 Fannie Mae HJHs, R LIEEE A —EMHEE. PLHEER, B MTHA 5 5%
52 BLr 514 % T Fannie Mae P& : &4 TTHAs 5 SLOIRR DI BLE IR 5| 2 5h, A
—ANNETTIR S, AR — A ——iX 25 Fannie Mae #AXFHEAR .. —4
B BT UL % 1o

3. GSE LA&EMKE, HTFRBEEME EEREI Alamode Z BRHHMF . (HiFHER, JF
A FAS A AL AR B B T 4% DAL B & AR SR DhRE . BT ZE, bR MR
AREALE MM (A STRRSY . 1 Fannie Mae 28 GSE XHMMETTBRZ TS . FRATTISRIE I -
e AR AL A R A A%, (ALl RCA BYERIMAE R 38, I DLH A TRk ScRs . 6l
MR REEHEAE R

RCA ACBLHS B AR R MR Fannie Mae &R, KA Y T Fannie Mae 485 B4
E, 150 a8 G e —ErmgdE, 8-0aERK—Er R, e
DU G iR BIBH B T47 . FIETIA 200 S 2. BB RS RA, H A TREAMNN
MR, BIERAVURAEMTT G T o it . RSP NSRS . TAERM S — 17 M
o names JEYE, TR GTFER S AT W ORI 54T

RCA f58 Mg P IS AEAR RS, e BB R, MR RMS SR, ENGIHEIENE
RN MARS. MARS WX 8728 B ffiy th e IN R s it (AR AR R AR R) A%
FRMNAE R FEBrEDET, BATAT AR B &, EAWEARI AR R L. =
BriclEd, FALA AR 21 B =0cdl, ENIME9 PR A R BB, REEERER
J2 A R e B R
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8 AH
TEiZ1T MARS W N, AT AR pA R, B1&:

L. A MLS HF- MBI Pl AHE -

2. 1 VE QUERIRAEA R, HT 40 MLS BRI NBA L Br AR, flin, VE W fefmn
TR A H A R “DaysOffMarket”, HARSE Tl A2 24 H 2 A 85 H

3. VE LI =TR IS AEAE . BIUHZIFI R 83, 2R MLS Bk DA R, 25
BRI . M TT LM HAOR ISR o XA R AT FR N AR AL R

7E MARS [ i, FAVEE RIS ALES TS, XL

L NEE—MRAER, RS2 RN AT e KR — ek Gl 8. %
LA B AL A — A (e o ik (L B> 4 9K

2. EEWAMNER, R4 €N ERNZ BN ZMETTIRK T . XA ko
o () 2R

3. UEEAMAER, BEENMERZEZEAERHZMETTR TR EAR0F, XEIAFR
H=ZFrek () AR

F&, MARS ffithAZ BRI METTHN . GIRFREM BT ENER &E MR A 8
AR R PIANT R s B .

AT LA N PIRIEAAAR AR 2R B AR & (1) ARk (2) AR, AEHEKRE5KRE

8.1 AEAPAM

L —RiR

1.1 MLS [l 325 &
I N EVEE!S
1.3 JRAEMFAS &
2. PHFARE:
H TR TR, FEARBIRN N ERS. BT BN Excel Ji H it E TAEH
e, BIEIE T — AR MR ARE B ORI RN, HeRBGR M true.
3. SCHASKE: WURMREN 2 SR, KA i MARS 7EA RO OIRE . AT, T
R BRI RIS AT R X B BE R e DL SR i DR RS fk T e 2 1S e 2l
R E, kP2 A 3 MR E,
31 AR XEEEW, FH A GLA:BathRms. GLA:LotSize. DateOf-
Sale:BathRms. Latitude _ Longitude,
32 ZWAE: AWK E, WRHEEEEIFTRAEEERIE.

4. BRENHER
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8.2

1.

A5 8 N AR
MARS Az #4478 53 ik
1.1 —faE

1.1.1. MLS [H 945 &
1.1.2. AMERIEl )= AR &
1.1.3. JRAEMIHAs B
1.2 RHAE

1.2.1. i
1.2.2. = E

1.3 RENHA R

14 LR

TARIMAE A B & #0ME
2.1 BRERAR

2.1.1. BEk/RY
2.1.2. 5

2.1.3. ZHRERH

2.1.4. E
2.1.5. BRI
2.1.6. s
2170 ..

XA AL AE T — T2 L HAC S I E PR R 1 h
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MEE 3.1: H7AR

HrAaR, sUERET, THIERADY, BELET. EfZDEZR, EEME
MARS [B]HF1Z B A a2 0 gk R kAR 3
BARPFAHEN A RN R H T, (HEEA BWHgiRc N B T4 5, MARS F gl H
PN RE T Fltn, MLS R DR Fralid, [HE L X 40 B XK DIE—
PR RN o ANER X BE{ VR H R P52 MARS, #84 MARS ¥22ia & P 2 K 4 %) Hoih
BN 52 B H A P Bk E, A% IEE S A XS R R, M, X)
EiEAE, ESBkiEEERENZL, MERREEEMESEE. XE— 1 EZEY
XAle BeAbh, XEH ARG IER FA R — IR, 53X (25 R AR5 R 3
B S, fELHS H R BTN, RATEIALREETFIEHAE—R, RS
—ik BoRHIE AT R TE R
MR R TS5 A E—RHIEEANT, 82 U— TR BEH I, HohE 128
XA EY R REA —AME: R IEXRIE A 662, R E X, XA AT H
. WRIRGEFX S NEER, IBLAFRERZ, 7 MARS AR, FFH%aH
—AE R 44, MARS S HU BB R 48 SRR 4, AR5 8 B 4% vT seEfE >k
MIEFT R AR B A R BT A . T, Excel BPFASHIHEAG] (F4n MlsArea) & k4
AN BEIBUE G 3 2 AN EEHES , i MlsArea660. MlsArea661 25, %40 MlsArea661
XAERAS B, XML T 661 XIPLERE R 1, 0K 0. 85, MARS FHHX L5124
YEA /R AR B AT EH . MARS $R LSRR Hoks i T 3X 208 80R 24 FR
PRAR TT B8 Ay S X AT 44 ke e [l L UGG 44k, i ETE X Bk i i 7 (=R R
) RS HE. RAITE IS AZE MlsArea661=1, [iiJ& MlsArea=661. X5,
BNV FEER AR BB T MLS X, = 662”2 280307, BI85, X
e, & MAETARR N OEER (N-M) Bz, B4R Tz d.
HE, AT TR ERNSFE L KA R, FI/RR a8 28—l ge i UE
HEew—ikE. WREAEANAAEHBERNERE x SEARNSARBUERA R y FFJER
TA R « —EHINER TP, BAREFE 23 =6 5kE. —FFEMlsArea”+
“Architectural Style”, 4n|H4: LM 4E% F WA e, HOE 68 HEFr AR IHE 11X
AR E AR EiEmE, EXSHXE, @E2A 1-3 s XUs/E b E 5Tk
FHER DA TER (REREGTE 6 Fh LI EAF XS .

8.3 5=
FE BB =R T, AR b R SR T AT R4 A S A B = AN AR R B

BathRms_ GLA = —52 % maxz(0,1200 — GLA) * maxz (0, BathRms — 1)

PR Rl T e B XA R A IR (L RIBHIE) efy ik, X
TR A AR A = AL, R TS M AN ALE . BAN“BathRms  GLA_ LotSz%

FEH 3 B, % RCA B AMAMYIHHIA LR (BEEAR) MITike, X ae
BN T ZH AR Z
8.3.1 HEAR

RCA RFiRHGAESE 3 BrBe, B BTk 358 i . 8k A A X6 G 58— R AL B4 S R el 25 A1
P AT EEMEZRHAE R A TTRR . RT3 A A8 S0 i I ) 2
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8.3.2 JLEVER

LA BYOE CARBUR A BRI T4 K e BT A O E st AT RS 2 — A A |
W, DUEAER S Rl o B, FRATTAT RE C4% C 58 IR 58 e AE Wi AR R I 73 Jhy B 4 AL 4 -

b Ak B 58 TR
AR E 5 TR
b b ARTE B 5 TR
IR E % LR
o bR 5E TR
MR R 52 TR

SNl

JER, B SAF XA R X

MARS [B] R %) A X A B AT 1819, IR O AT R ST R B AR . BT et
WA F , XL [ A TR AT R A& I B B B DR AR B o JE R A AT L AER R PRt —
ANEEH DL ) 1o 4 52 AR S B R R R AR . BN, FATRT LK GLA_ Lotsize
AR EEC S 2] GLA 5 LotSize, L34 50:50 fEME Z EPF7 . BARHHLE TAERRE

8.3.3 FipkLE & ii%

Yl i = 1,2, n, HISZRR
- B RFFIR S, o
FoRM LSS ORI 1)

YDl i = 1,2 n, MR

“ B

o Yl i =0,1...,n, #)
MARS {840

B R Y B
Yl i =0,1,...,n, BIEIH

©i AR j=1,2,...,n PME
DTk

. Wl i =1,2...,n, HE 3
2% %j:l,Q...,nr E‘]ﬁg%

€ Yol i =0,1...,n, BREERE

Yol i =0,1,...,n, HIFEE
€ic Sy BN ETTHR c,

c=1,2,...,n
e | Mmli=0.1. ., KRS
e B MEE, c=1,2,...,n,

&

np = A LLPDIL YRR
ny = B RA R
ne = SR AT B AR
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8.3.4 /JrfRrkE

—H MARS [ 568 7R, EESMRME MARS BEmm A2 BA RS & AN
HEMREZE, BREMYLRERZEE. 1, RCA SEMNE: —B VE i T REM T
Pyl ——8H g 6-12 ZWD RS B—— MR 28— AE SRV MG R, eI
PEIRZETTREVERY RIS T, Kot 55 0SR20 g D e\ D T BERE M (R AAE. (VB FEAR ) o f3
m, TRk, fheraes LUT AR

Bt

SHRERCH

BT/ T 0 52
At

B

U W

AFEYVAR AT RE A — R F AR E D AR, TR ENES M PEE T,

T RAARHER TR A LR ERRHERS [BHEE T 5 TR A 18 780 B 5 U
Bl 3 W AR TeiE AR ul A R R 2 8 1A i R & e Bl IX AR AR B o X S AR
ZERFAE, HTTERTT DU 2 = R R Al SERA AN S ER AR, AR5 Sl N Ry
HRERLBR EXF W HE PR A S REAT 101V o 3T —o0hras, R — RSBtk (i, Rigdnic
G PR SR ) . X THUES, WAL DTRR . 2 A R BB A T (Bl s
HEFE RS TARE RS &), BIRSEENZE o BCotmk AR AT 2 i A 5
A —E&W. BARL AN SR AT RS R, W It H A Sy KE A (4]
WMAATF S TEFR R EIPRE) T UG FRELAA G20 AT R E R E LR earthUl
(v0.11+) Bl Residual Contribution SIi-RITE R B LB TIX— Tk, GFERKEMIT. BEL
ShHER FEUEAR LUK T AR S T R 5 o

5 AMEA ERPRYIE S, 53

€ =¢€1+t€2+ ...+ €n, (11)
Hrr ne 25255 R BINEE
VE Witz i HHI Krf 5% 22 45 il g 40 B e A NI RBEIN X 25 Ll DL 3 N e O (L4518
SR SEIEAREI . O RATAECAIER] . HE& 0 RN BMETRE, BITRASEm
BHESEE. MR H A RBSLOE, TR MR ZE AR T oAb b 52 55 W 5% 22 A S X A~ 4K

{Bo TREITA s DL ME— VT RESZ M e AN (L5 1B I TT . R X RERZE R T, A
G IR LB B AT F R O HAH R 2

AU AA HERZMEITR RS, HREESTFESIFAE ST AL —MES C:
B A = {{eicteta}

Tp
C ={z|ze€ UAZ}
i=0

H [erc] RME 6 BARY, A RFEBKES, n. BB ¢ PEIAEER.

B, A4 % 55 mT Ee il 8 23 5 F R S I RSNl 1R B AT [ A AR AR A1
WHRZ T . BAVF BB ne MMM FREN EITHA R ES Co
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9 RCA #.LikHi

P
n, = # of properties
n, = # of regression variables

n. = # of residual component variables

WEMT I: AR e A2 5 LA R TR Je B S 5T e i 4R B A T B A
MFAERWHRZZLH i, WBEEN o FTEEN ~ LA GRS
Sy SLOIERERT A EAAE R j = 1,2, ... n, LURSRZE ERIMMETIRRZ 250 X T 3AT SE PR
ARG XIS, AT mo & SCRIMESSIE B+ vo1 + o2 + ... + o, + 0o THE:

ai=mi+ (8= B)+ (po1 — i)
+ (o2 — wi2) + ...+
(@O,nr - SDi,nr)
+ (0 — &)
=mi+ B+ o1+ wo2+...
+ o, + €0)
—B+eirteiz+...+
Pin, + €i)
=T + 7T — T;

:7‘[‘0

HEW] II: FERTARRZE S BANE TR 2 T AT L 2 B LR 221X — 2R T, OB 22 W 4 A i
XX RCA BRI R &N E S B AT -

ZJVFRET 7 Nthe ATETANRBREL PN F, RREZANE— 8, BHERENIT
KEWAZMETMEMNETH. AXEMEMHNEREMETH—XE ML T HTFHEH
Fo WTHRATHAZZ LG k (k> 0), BIREWEET n. MIRES BRI, TEHEXE
FRMETTRRZ ZMA, WEE TN RBIRE MR T HAZ 5 L) sk % . X5 Bl ik 2=
AR BRI B TE R . R ZE D BRI EZ RO 0 6 GOR BT 128 W] E 52 5 S 451)
WMETEILE, & AW,

k=&k1 + &2+ .+ ke
= (0,1 — €k,1) + (€02 —€k2) +... +
(eo,nc - Gk,nc)
= (€01 + €2+ ...+ €omn)—
(€ry +ero+ .+ €rn,)

= €0 — €

(13)
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10 MARS #ifl

10.1 MR B 5 HAE K 9" Bk

RCA J5 80— 0 JE & “ AR A " G B B, R, & M E STk BRI =
SR T ——JC R AR T 52 EAF I AN A AR B —— T e R Pk BRG] X L R
il R — 2 T T I R R R A A S5 AE A AT o AN SCHERLZ X —RURR , HEBRAR, % MURR I 17
%%iERﬁPmeKEME&E%%%E%,NTK%E%@%&%WE,ﬂ%Wﬁﬁ&
125 5 Lo

MARS A S P AS AR — A SRR KO Lo TRz f, &0 k& 1 8 3 AMER. BT
XEEFEAT AT, TATE SRR A AT K5, BItER—ARES. LR —ZE
VER B ZATIE H A A SE AR AR BB RIS 3. B8 —A =R JI#A
EHAEMES o A BrERIERS ne AT AR IR ng AN=Brad AR #RK
Ao XHBAVERZIHARFPFEX, ENSOyRERELRX, SO LRLEIMER, K
SEABRTHAEE: (1) RGO E R TER (BnRER), Uk (2) e
—AARME, BAMNE

o —HrEREX A AER) DIZZEELH .
o BRI CAER) L=ZEELH.
o ZBirEBX GAER) D4 =4EEIEA

o HRBAUSHTER, WEEANME—RHTLEERBHLEREIR—4 (1, H5Hp— %
BART. W=4EREA 0 —4KE) .

AL g MRTIREE T HE KRBT R HE L, R T Me—A B AR DL R AR B

FALR

10.2 g REIZRSI
BAEH g WEBIBR N lrgl, Hi:
o fix BEARD CETF g ZHi AR :

— J WHUETEER 0 B 3, HThRIRA:
*  J =00 FERIEE CE@EFRTMA—N B8
x j=1: —pr&EER.
x j=2: ZFrREA.
* j=3: ZPrEBA.
- k2R —BAEREAEEIBAN RG] (i, k=1 F£RH j PRE DR
= fix WEERZRE P E— A RN R
fix=0: AMEHETER,
*  fie >0 ETFARMEE (FlW 1. 28 3).
o g WEEERY:

— g ZJEM LR § (Bl ¢7) EEAREAS . DRI
— g ZJAMTFRR k(BN gi) 5 fix PE E —B ARRZRREE AN AL E .

B 5 g MERSIERE L2 HENMERRR: fip HEFER, INEERERER
B 0 g BRY G A k E SCHA AL E.
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10.3 2 [&4)E
B kgl BRI d B RS

d=7j— fik (14)
Hop:

o jRME—ARNHE (AT, NEEWEMEEL).
o fir ETEEAHE.

o dRFTBLEMES JEHT) BENKE, BN 3 (BARKHEN 3). &F d Vi
SLAFRRRBTRAE d+ 1 EP2H]: d=1 XN 4EEE . d=2 MW E4EEE (8 g
HED, d =3 MXFR—H=4EE .

i 4n -
e HJj=30CBNMER) H fjx=0 (BHETER), Wd=3-0=3, TE—HZ4KE, &
ik P [ S Hop— N AR

e HJj=3H fix=1 AREFER), Wd=3-1=2, FEWEL P HIRMEANE T
ABEREZH R =Y (R NRED.

o HJ=0 (BH), @FETEE. BRHER—NH—HE,

B d=3K (FIIASETERK=FRER) , 2SR R L, vl AT 2 2 5Kk = 4]
%, SikEERE AR EEARBE L, PURRRET AR — A%,

&l

10.4  IRABIR IR

MARS BB AUAEER (BB — B ZBR=I). %31 Drgl HiRHRAT:
o jr GLRIRAS R

o fie BTASREISR.

o d=j— fix: ET4ERE.

X —HiM1E SEA g RBITIET . B 7k S ek R 2 A% BEFD A8 B S AU T i
MARS #BIZ N4 THE P AT LR R A

ni
P=high Y Faglie.)
=1
no ! n1 = # of first degree terms
+ Z f“gf(iﬂ*, Ys) ne = # of second degree terms
=1 ng = # of third degree terms

n3
+ Zf?)ysgg(l'*?y*az*) (15)
s=1
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10.5 i — BRI B S0
SR P RO B AT AT L, TR KA BRI T AEARL . BN ER 5 T
AL DRETER TR EIE R T2 &

filifhr TR AT IFEfE R /earth 66 FH) Excel BCESCH: PR G BRAMSCEAEN . TR s
AR AR — o5 LHILRLE R/ earth ISP ATREMIZC AR . HFek i xH &Ml
W TTHRAARLE R A D B 2 el JELe X HAR AT RERZE . XS R v
Mretse EAER (BN, 35 =B 52 BAE A — A B HERR . BN A AR o

TR (FIIEA 12 AMEER MLS Area 5 GLA ZH), LESERENEIR. XA
REFRE 12 sKIE—®A XK. HH A EF (WA 6 AHUER Architectural Style)
5 MLS Area fl GLA % H., N REFRELIE 12-6 = 60 5KE. Aid, R/earth RASINER
AHAEE: B AGDHREZ AR (ke g B X BRI XAE) (A2, msi s i
it H XA A

DA 2 il 7 PR TR 5 R 1Y) T B 4 e -

L MR (AERF): 1 5KE.

2. BURERE (F¥): 1R RIEE I RAHRTEE.

3. EmbeR%: TFLA.

4. ZHREAEM (BHEF): 15kE (LB aR S0 — 48008 .

5. ZHRZEAER (1 ART): BREEAEFRIE 1 SKIE (i 2 AMRE = 2 5KIED.

6. ZBRZEAEM (2 AEF): 1 kEFEGHSERERE (Fan 3 ANXKIE > 2 FXg =6
A HITHE ) o

7. ZMZEAER (ERF): ZKE (Flan#Z Bath £& = 1. 2. 3. 4 2 4 5KED.
8. =MirZEHAEH (1 AHT): BRFEAEFEE 1 5KIE.
9. ZM BN (2 ARF): BAREMEFREAS 1 5KE.

10. ZMREAER (3 AHETF): DARFEBER DA BRI BES 2 1 kIE, HRmA
P B SRR RN -

G N

ARG T T RE TR
REPE, A TR H RS AR B -

AR AEH At A]

H MARS A plif) s BAR R RBIL & 1.
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11 BRI

PIT—354i8 MARS. MARS ZE &K T E Pt i, XL K2k B 34 MLS (%
HHEIRSS) BB AU . A, Bl T s L i H B R B A, X SRR LR 4
FHSCHEEARE ., RE U RS . (SRS, BB AT R 7S —LE X R R 4 7T 4
TERBEIE T . B & B G AioE A g7 UG AN IR . i v a P o v] R 52 21 5 -

i TREII TG PR B R A 4. IR BRAE S KRR EI IR TEARMAREMN .
RGIH T — R

o MR AR R AR R
o HRAERAEMEME, BiLaER A2

o HNZRIENAFT R B AR L 181U ST e 2

FATA MLS ERRR 55 FBL 55 PEA AU ARAT O AT T B SR . K2 2 RS RS0
AR . Hoh— R B AR R . R EL R

111 BRZEMA®E

FRZEFERSARYAN B VAR ) A7 B iy B S A () — P RIS BE o R AR SCRRA I 5 R 0, 3
LRI B R RFAE AL A 7 R B AT IR S A R BRI i, AU UL TR PR A Bl
SEATATRY T N A T R . BN EE N RE L HEM A 2, eSS B, AR R A
(A EMFIWRAG H——E RCA b, XPPRIWT DI ZHE R ol il 5k 22 ol 47 05
P RERZEXT b e AT HERE . BAVEE T — DS AR T I m k4. HE il —
L] 24 1 7 35 A RN B A R AR M AR 3 2 o O B [ ERE 2 (MARS) #88, XFpiE i 7
HFAREA RN . DL — LR 2sR

o HIEEHERIA TR MBI AY [ R R A SR R RS ] SRR E R . EIHE
X, A B rEE S, —A R2 214 75-80% A8 XEHE R2 (CV R2) 4 55-70% RhAEAL,

o EERIIEIA. REI R2: FERIHSILIE KX i m X i 2 BUs i b, fli i TRRIW
PPL R2 2 80% hHAR, BOMEBE ™SSR EIAR K —FR 72 T HERW S 7,
XA ek, AR BN B, R2 B3 E T 80% nlAE R A
WA, FEE DA, HTEEHERARE: GHHXKIER R2 ERT 90% mifRidLa
WAT—2EHE LG O Y HLIX, BEIR B B IR K-P- T BE AT 50-60% £E = HAK.

o FREMIXHIE R2: A, 7ERSXKEL, Hlnsa Pt & /N s EAl R FEEEX, mT
Brre e B . B R2 (BN 0B I

11.2 AEN IR 28 B R0 5 o PR 2%

P SRR 5 i P A% (C1-C6 il QL-Q6) {EAFF A o X LR THIAE . A RERS
PERIEM RS 10 H R FENTRAMAImE L, S BT EMFR—A SRR & .
BRI 5 A R UG A A5« A A [ U948 B K LR P48, RIVHELARL BRI (condlition-1) il
HAL R B (quality-1); FHXSHI, FRZEH RS OIRL BETE FEAR &, B 40k 2RI (condition-2)
MR E (quality-2) o VE AT DUEAs A U FRHDRE BE T 20 A Ay AU (B 42 52 I %) K k47 [l 15
MR B BB SR, X L (BT R AT A D AL BE P e AE B A AR IR 7SR P Xl
I, R AR Al (L r o2 X T MR B2 AR B I A 0 (BT R —— R B T TR
R TR E MR E PR I—I R M E B E 2 B s, HARERBERX AR
FoRg F g7 BCZ AR B A0 AL B2 78 (248 B res conditionl Fll res_qualityl. BEJEFI M MLS 2AJF
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&1k (public_remarks) BRI/ 914 ST MRN8, 0k 2 M7 A O L (239 140
P s R, VBRSO PR BE O (B 508k MBI R B T2 .
AR AR 5 TR M BB 35 5 B AR R TR

11.3  Hdasaix

MRAEFL AR ERIPEIE, AR RN i 2 B SS (MLS) B4 Sk b HuSe [ vF £ Hofd
XPTEE R W, ERSEURARI KA T HIX , MLS o 5 B b 24 2 w] DIBUIHAY RLAF . T
FEAAT X 4522 o

RS b E AT R ES AR, B BR RS, XEEHR BV BRI, XM
Jit P (LR R AR /N o

SR, FPE X AT R B AR GE R 22 N, BB AR RS R S
JZ, RIS KR AT LR IRER B, D5 — BRI — AN A b T iE Bk i BETOR AR, AT
BB BEEER (GLA). fITRRrRE , XLEREhJERBATETFA DU AT R P ST . 45
A, MLS WlRERIR 2,400 P53 R, Tseii{E A 2,000 PR FERXREE T, MARIT
ZICHEN BEFES (MARS) BIHZFT/EHE IE MLS 0. HZHERNR, Rsg 5 ek
BOXRAE BT RETR LA TAE. R ER T LR kS %

Zi b, WD ERE, (£ MLS R RS MK, BAGRZRERS B0 RO B
B4 W HAR B R AER R A FE R O R &R . FEATE RCA Tk HERA TR, X2&—1
EEMEEREZ. i, WREATG R R Eh 80%, Wahishsif 20% HEF
CQA 325, b, 7EFRREHTH BRI £10% HIiR%E ., FSBRLMELE Ltk
+£10% - 20% = £2% HIIRIZ. X fEmERIER @R | S HI T, W HRRRELIRT
+ 1% HIHERRI (EAG T

b, 78 MARS [ 59 5% 22 /R R d AR AR M B Y Al b R S BERY . ATERR Al O T2
Ui B A AR R G M T I 480 . RERE VR AR G DN B 25 A E T AT AL DL R O A AE . X PP 77 1
DRIIAT HERA ST SRR P (8, TR IS A b P 53 A JR BR R 5 2 A

Sl 4£ Sea Ranch JUER M E AN EIKZH K

AT KT SEBUR R? AR T2 735 2 0 18] S e B2 318 B K T, ASHEZR Y 17 %) 75 282
RANFF B2 &, M AREZ X —FR. &G DM Sea Ranch #: X B2 171X — &

XA AR S B — A BAR S R LAY Sea Ranch #EXKA2—AMFEITLIX.
BRI R R R A A B 5% FEHAMAHER RO T, RS RILE S REE S
) NP 2 2 — SRR, ik ERE K. SAEXE MLS B RIEEHE R IR LR,
BT A MLS ARG MARS BB, HARRE SR T %0735 28 10 1R Bk B B 32 8 R 7K
o, HLERZE SR BE AR T AR M) W] DURFAE 58 20 M0 P e P —— X — 5 5 R B AR T —
ANERMIKEIE R, AL TG SR ER K.

FRONE R HEE IR . VEE AR T — 3k R B oA X R AT R AL X R, I b B EE
MR T B KA B R E AR RN MLS 45, FEEFrizfT MARS [HIH, ¥
YRR L N AR R, R IRIRERTE, 6 B ZEHE P S R B AE—— W IRBL B
B— MR Pl TN TR MR TS Yk S R T B IR B 5 5 1R . 7E MLS
AR BN AT SER AL X AR IR LR T AT B T AL

XIS EN A S . AT S R? AT %I S 1 R BT B S R KT,
RBRMR A T — AN EAT R, A5 S 1 LR TS BT A FF B R DA . B IR
WX GIS . BLSFIFAMCR. @REHIRITER. TEPBLUL AL . X8
B T AR JRA R SE SETEAERY , HARREE: —EORSEAT Xl 4 T8 &, sl IR IX
R SRS Py . RCA REMSIG IR AT AL B, BUOMIZAEZR I A E R A B pE N
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MARS [EH—RELH 2 EVF VE IR GMIEs 7T HLES, S 5Tk 2om b
PR,

55— PR Ty SRR AR R IR T T AR 92 K TR B R (1 SR B R 3 5 G v
B CERAMME . MRS ZONRREE) R, H2X R RR
R AW AR X5, VE BS54 B2 28 MR E S 2 R R TR & .

11.4 At R Hemfk?
SERMERHIM 20K
L FFEWghE: SO SEREEEER S 100% fFa4 ER i EE L.

2. WERHI AR BIAIT A B AR R MARS B, PUBXTNE, H R2 49
75-80%, CVR2 ZJ2% 55-70%.

3. RIFMBHREE RN CINEAZ R LR ER R BB AR LA
NFRFE o

4 RGNV B R R G M 25 A 8T DAAZ SR 4

5. FRFEHEL T BRORHEEREHE A P N AR B R i R 48 B & B AR AE AR 3
P TASERMSEEE R AN T LIEE. R, IR ER AR

6. AN GEl: (BRI EHPRIIER L, R E S e HRH— A5
3B S B R A B R — AR R B T B R AR B, A BB T B Z AT 4
SRJIE R B B 5 AR 7 Z ) R 4% DX ] o

T FEREPEHMERL: AN IE SR TR MR AR AR . A O UL RS AR AN X B
W Z M EE SR, B2OE N RAIEEEEE WA B, fli, —4 R2
1 CVR2 IAFIR L RIF MARS A4 A] H TR I BAAE R A 5Tk, il o T
RN X 4 22 ) 0 PR U ) A LA AL ) (0 {E DT AR

8. ilG: BERBALEILIE, AR Bl 2 AR OR RS IR — AL BBAL B B
PARHIE . JUHZEEE G i HBUE RE S BUE DB P M I 7S B AR 8 K ) 5 Hia
e, A TFARRA KR AR RO A E Y, AEAENF UK R B 3 DR R ek it s
A A RN o ARIRME— 5P MRFAE, BIATRS R GIS ARKR. ZRHLS Bl
TELRTAS LV o

ISR EAE) R2 59 80%, BAIHHHAE N M RAMEF LA 20% HETHEZ. SR, XIREY
o M CQA—BRIZRMZLFT AN, BRI I RIR I e CQA MRuAN mi P MR (X . 26T
CQA—sRE A LIRAR. & CQA (EAMIARImARLER , FoAiTnT REFUYIFEX LE X O 5% 22 1A 1A
B2 MERG o SR, X — R 28 DX I8 7 AR R X A D LR AR 40 B 7 2 TE1 W 5 0 22 S5 B RO B A
R B, RAETEH X B TR R B T R £5% . FEM B 13 B
RMEAZ ) +2 — £3% JEF

—mE, BT CQA—REMERIELME, ITH RCA MHEMMEAR — e E. HHERE—
NEHFRZEHET , AT LZ R . CQA HERTERZ 0.0 ] 10.0. A T RIFH MARS
R, URIER ZEHE R B B N 5 | 7 e AR B B 3 P T T AR X, AR B 2% AN R DT 43 4 il AE B T
B £5% 2N, B CQA 43-ERY £0.5 Z Mo WEREIHHA 100 457>, XA Y T 1O MG 0 % 5 o
FHHEAN— 10 A=Al . B4, SHE 3SPRAREEHE S, LR MEXT VE
i CQA K 7.5. 5.1 F1 1.9 WS LW ERtE (BERZ%E) . HAp X b X S i (5 45
w4 $3,000,000, HE, HT#E SRASHHEELE R — MR, DEMRTE (BL
) X EHATIRE. FEARAE, ROMBRE VE EGME I TEIEETE, g
FIHEATEAL S 100 Ab ik = e AL T +5 A5 r=TERZ N .
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CQA= 7.5 £0.5

CQA bk 2% At | PhRE | RSN | REES

8.00 $257,112

7.50 $197,113 | $59,999

7.00 $154,615 | $42,498 | +$51,249 | $3,000,000 | +1.71%
CQA=5.1 05

CQA 5k % Atz | PUBIRZE | BRSESH | IREBE D

5.60 $50,911

5.10 $19,559 | $31,352

4.60 ~$28,207 | $47,766 | +£$39,559 | $3,000,000 | +1.32%
CQA=1.9 05

CQA bk 2% daxte | PURE | BBERM | IRZEHS

2.40 ~$228 411

1.90 -$276,381 | $47,970

1.40 -$326,938 | $50,557 | £$49,264 | $3,000,000 | +1.64%

R, BEMERRPERE— T, RS BRI RSO USSR i ) IF
BEHBEIL . ZHrLUbE, RROYZ M AN E BRI, SCBRSAE Hiis ol etk & i g (e
Bt 5 HR B R AT EURL, AT LAE— R B B R . RT3 R A R PR
AREENE ., R Bl AT B BE A AR AL O AR AR 4 BE S b R AR 25 AN (BN T X LR
HEFI R B2 24 L A T, DUBROR AT B0 A O AR BE RS 2% 1 Sz A5 Y L-P-AH R A (B 458
TER Z AL RENS AT RAFBARRIE 0L . X242 — AT DL H AR

11.5 AN FHALRIfE x5

BESRAG T — AL b P T A R AT R S &5 5 . B2t B HGE [ . T — bk = 3
RAEBEF 4 RS IR B X R IR A 5 RE R AR MR AR TR AE . 72 IH 8 LS IX
JCHANE, AR A M el A BT, DR R M. B, AT S A
FUEAROLEFE T IRLEMABAENT R EHEE X0 6525524 f X o Rk 2
BIfit—#HE 2, HH CQA ZME——RHMHE. Wi ek Sah E b A i 5 e =
R MNEEMFBHE K.

11.6 CVR2 7 A RN J5 i A B Sk

MARS [5] JHHF X BEALE B b5 77 F 42 2 UGARIAT R/carth, % 8@ H & MLS HHE4E M
80% | 90% ., FRANZIE. HAx 10% - 20% B G-k, fExX—prBe, Semil s
#E3r MARS AR, 7 E T A 4 v e R JRSZ ks . SR e B PN 5 52 o A A A
ﬁ%%kﬁ—ﬁ%Eﬁﬁ%%ﬁ%&%ﬁ%@%@ﬁﬂ~ﬁ%ﬁ%%%ﬁ%%ﬁ&ﬁm%m%
AR M o

SR, CVR2 $RARM T ZH B IFATE T S 81 VAR 0] 52 bR 17 37 X B e ) S S e, T 7E
FARACAEA X LUAE R LE250 H 3 A e BB BN b 7 2 Sy TN RE o X 86 3 P AN TE N R IR S
T RE R DL I GRAEFI I 48 o 7 B4 v Rk A% 0 T B B R A R R E AL o

FER TR T, R —Abd 2 15 SEPORBIB A b e ARG O H U AT— A A R, B Tandm iy
TS ? —A CVR2 RIBIHIERL, ARG X PP SR 58 SR IE AR B8 A R E
ARG T R R R, SR h B S R SR. B 4eMIRLssE
e B SRR AT EE B3 7
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VIARZE G, USRI — ATl iR, BERE AR U AT LU B 7 40 45 P 48T B 7 R AL 1A 7
TEDTHR, A TR REAT BT R A A A 0 RIBON AR H 5% 0 X 28 P I HE P 2 o X — S P fi
FATBERS % 7 P I T 1R 24 CQA AT -
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# 3. HEREHRTF T LA ) S

AT | AT A 5572 | CQA | 3822/ Fi 3R | CQA SF | GLA | isg H
$3,450,000 | $2,318,865 | $1,131,135 10 $420.50 9.98 | 2,690 2021-04
$4,360,757 | $3,399,922 $960,835 9.9 $290.28 9.82 | 3,310 2021-09
$4,000,000 | $3,134,444 $865,556 9.8 $234.57 9.60 | 3,690 2020-11
$5,850,000 | $5,150,966 $699,034 9.7 $109.91 8.35 | 6,360 2021-12
$3,600,000 | $3,023,366 $576,634 9.5 $269.46 9.79 | 2,140 2022-06
$4,425,000 | $3,987,873 $437,127 9.2 $127.44 8.68 | 3,430 2021-08
$2,530,000 | $2,164,564 $365,436 8.9 $180.02 9.28 | 2,030 2019-12
$4,250,000 | $3,884,719 $365,281 8.8 $87.18 7.91 | 4,190 2021-08
$3,350,000 | $3,034,613 $315,387 8.5 $130.87 8.75 | 2,410 2021-09
$3,800,000 | $3,522,028 $277,972 8.2 $77.43 7.72 | 3,590 2020-09
$4,200,000 | $3,963,748 $236,252 7.8 $56.12 6.89 | 4,210 2021-01
$2,900,000 | $2,702,887 $197,113 7.5 $89.19 7.92 | 2,210 2021-07
$4,250,000 | $4,103,885 $146,115 6.9 $39.38 6.29 | 3,710 2022-08
$5,000,000 | $4,864,958 $135,042 6.8 $28.25 5.85 | 4,780 2021-07
$4,320,000 | $4,199,672 $120,328 6.5 $33.90 6.04 | 3,550 2022-07
$2,600,000 | $2,479,904 $120,096 6.5 $60.96 7.00 | 1,970 2021-10
$3,400,000 | $3,301,146 $98,854 6.2 $30.32 5.90 | 3,260 2021-06
$2,000,000 | $1,901,987 $98,013 6.2 $73.14 7.54 | 1,340 2019-11
$3,000,000 | $2,919,718 $80,282 5.9 $26.50 5.79 | 3,030 2020-05
$6,750,000 | $6,699,089 $50,911 5.6 $7.75 5.20 | 6,570 2020-08
$5,652,000 | $5,601,570 $50,430 5.5 $12.83 5.37 | 3,930 2022-05
$2,600,000 | $2,579,082 $20,918 5.2 $10.51 5.33 | 1,990 2022-03
$1,925,000 | $1,905,441 $19,559 5.1 $11.51 5.36 | 1,700 2021-01
$3,200,000 | $3,209,500 -$9,500 4.8 -$3.21 4.88 | 2,960 2020-11
$4,150,000 | $4,187,560 -$37,560 4.5 -$10.49 4.68 | 3,580 2021-04
$2,700,000 | $2,776,510 -$76,510 3.9 -$23.61 4.14 | 3,240 2021-07
$3,450,000 | $3,567,668 -$117,668 3.4 -$31.05 3.90 | 3,790 2020-09
$1,975,000 | $2,109,255 -$134,255 3.3 -$55.48 3.24 | 2,420 2020-02
$1,950,000 | $2,085,431 -$135,431 3.2 -$68.40 2.86 | 1,980 2021-02
$3,695,000 | $3,859,154 -$164,154 3.1 -$47.04 3.56 | 3,490 2021-05
$2,288,000 | $2,455,747 -$167,747 2.9 -$56.86 3.19 | 2,950 2020-06
$2,635,000 | $2,802,781 -$167,781 2.9 -$56.87 3.18 | 2,950 2020-09
$2,050,000 | $2,217,794 -$167,794 2.9 -$82.66 2.46 | 2,030 2021-07
$1,550,000 | $1,731,804 -$181,804 2.7 -$130.79 1.32 | 1,390 2021-05
$2,800,000 | $3,028,411 -$228.,411 2.4 -$81.58 2.51 | 2,800 2021-02
$3,700,000 | $3,976,381 -$276,381 1.9 -$76.99 2.62 | 3,590 2021-08
$2,517,500 | $2,834,974 -$317,474 1.5 -$120.71 1.48 | 2,630 2019-11
$2,550,000 | $2,905,330 -$355,330 1.1 -$115.74 1.64 | 3,070 2019-12
$1,815,000 | $2,263,944 -$448,944 0.7 -$273.75 0.15 | 1,640 2021-11
$3,711,000 | $4,683,454 -$972,454 0 -$226.68 0.37 | 4,290 2021-12
$2,225,000 | $3,332,960 | -$1,107,960 0 -$370.56 0.03 | 2,990 2021-08
$3,550,000 | $4,746,489 | -$1,196,489 0 -$274.42 0.14 | 4,360 2022-06
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12.2 #4fh Quarto R . . . . . . . ...
123 AEHNE . .

13 Jehb s M4 GAM
13.1 MfFAFmEHBIRIA? - oo

13.3 BRMERIZBIRS . . . .
13.4 GAM FIFE . . .. ..

13.5 —ANSEHBITAER . . . o

14 W REAESE: Appraisal__1.csv
14.1 f .. oo
14.2 BE3EH . ..o
14.3 AP EFBE .

15 S PEThRE: Prolog SCAIRIU G HE S AN

15.1 BEIMER .. ..
15.2 FHEEOK: vProlog (Trealla), JiJE SWI-Prolog
15.3 BHHSERF . . ..
15.4 HESHUN ...
15.5 WS HEshEE e . . . ..
15.6 i SREMscrE ... .
15.7 FHSRSEH : SRRl . . ..o

15.7.1 @HOIMAFIAE R . §E X AL 5T X g Agi

1 5%

1.1 472 earthUI?

earthUI /& R {§F earth WM EIEH P AW, ZELIW T L HEN FHMSL (MARS,
multivariate adaptive regression splines) (Friedman 1991), #A#5]%8R Stephen Milborrow FJ
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earth {1 (Milborrow 2024), Milborrow (n.d.[a]) 5 Milborrow (n.d.[b]) Xt HA A4 SCRY 5
Blo ‘ELIAH Shiny B HRFHIERBT—RHER. BHERS & WAk BM R
BT, SAEIEE (CSV 5 Excel), BUEMAR, K5 EAHBITE

MR PR T SRR TARRAR : RS N. AREE. SRS, S, BEERNE.
BERTTRE . DL R HTML. Word g PDF A% &

1.2 —M, =4

MBS HTRRATE , earthUT I8 E 2 T E I PIAN G AL, 33X P AN BEER AR B A RAS o 2 57
£ glmnetUT Fl mgevUL, %2%¢ earthUT B2 7 & = A HIFE ;B BIAREAE A i S 7 4% H
Shiny W HE)FE17:
e earthUI::launch() — AR earth (MARS) W HREF, BfrEi] 7878 k.
earth() A% O ET] 2.
e earthUI::launch_glmnet () ——5MER) G ALBREEL (5510 7879), BR A earth I
FLpR%L, JFTE lasso / SRR IENIME R EHE T EN (20T 3 glmnetUT Import”) o
e earthUI::launch_mgcv() ——GAM J5ALFMH (Ui 7880), ‘B LL earth AR T 15
PLEAER mgev RIS (20 F 3 mgevUI Auto-Export”) .

X EAIRE I R AN IR E A 6] AN B R [ — B SR . PRI AE— LA
FE P AT IT B I0 H T DUSE B Al B2 AR PP Al glmnet Il mgev FIFER X earth AU {E 45
WHIPEIE, AR IS0 TARRAR : PURAAE AR SE & HF 58 3 earth AL, RJRTE
T ZACIE I R — 0 H 817X 2.

1.3 =Hp B

earthUT LI F A% 4140 T AT F AT A RRIG S50k, 6 S0 A ST 40 R e
A A R . A H #54 f—4 Purpose (i) . 7EQIEEDTH KT New Project
wizard (BT H S) P, SoH =B

o General (GBH) ——@EH TAEMERM SRS EIEER Earth 15, X 2B &
PEALSEHEA) MARS #E TAEWRRE . ST e SUgi B i oge -

« For Appraisal (fliffi %) Jy A B B E IR Earth [505. 8490 75 %A
— BRI ThEE, BFEMEM N4 (subject) ALFH. HREEFIIEE. BELHRE (RCA),
IR E L A% (Sales Comparison Grid) FlAE %o

o Market Area Analysis (T XI8447) M X I T B B E B Earth [\ )5,
W T AERE R T AT AL PR TRE TR AS R X B — A X R A T A (L

TERX =M, OO EE 258 M R — IR 4R e & — 4> Earth (MARS) #44,
JH 318 L 42 o ) R S B T EL AN S TG T R AT A

HAIUH W R E 2. T B s——E R HE R S AT —— e H S g i R
WBUE . VIR 73— ANTIH 26 earthUL HE G THIIRARE (B AREE. BRLR. bR
Zot. AAREERM carth ZHEWHEZ) . WIGIKE LT H BHRHH @ ORI BCE.

1.4 piy=& HohRg

W kPR For Appraisal 58] Market Area Analysis [}, earthUI £#iEE T 4 B = 047 1%
e
o FRERFIHE E— & A T AR B AR T DL AR 0 R AR R M €8, I U contract_date.
dom. concessions. latitude. longitude. living_area. lot_size. actual_age.
effective_age. area. site_dimensions B{ display_only. iXLL45 & HiZ% 5 7ERL
A E A WA S R R T . ERSHIES WA 6
o ZEEIEE—PRE A latitude B¢ longitude HZ 4y A SR /NL UG 3 6L, LABG
1B LA .
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o Sale Age §I|——Y4 5 ¥kF5%E N contract_date HIRfL [ Effective Date (A%t H®)
f, earthUI &8 —A sale_age %l (i HIHGAEMHMZ MBI RED) . IFKEER
PIuAS AN

o RCA 5 ((URMEMEI) —FEM BT, BBRIE TG . earthUL 7] DLiH535%
ZA W (RCA) i, BN LB R AR &/ BREICE, DA X
SIS BN

o HELEME (RN —HR—1%2 TAELRK Excel TAEHE, HPEEHLI
ZHARE . BRERMES BT EHEMEH AR 208 11 &,

' General AR AERN THEMEFEE—=F. BF. TEIFHF. FNESfoTgg
ARRABHFEL AL T EA2h k.

1.5 %% earthUI 5 vProlog
earthUI EE& A7 CRAN I, HitbbriEZes LT R pHdT—Frmsd:

install.packages("earthUI")

A SRR Y HTARAS . AR A SO, CRAN A4 IH A, AL GitHub %
FIF R (TER subdir 28— QUM TBFEM pke/ X)) :

remotes::install_github("wcraytor/earthUI", subdir = "pkg")

vProlog (WIik) . SLEMERIFIEATIIRE (2 WASOR IR “Prolog Text Extraction”)
i il vProlog fl———A B @ EHIHK A Prolog 515, EHA R A MRENKIE: earthUl
TEBAH ERE O T AEZ A IZTT, Prolog HRINAE A RAEH 24 Z Wi 4745 FIIRZS . vProlog
EIAEE [ r-universe BN, BN Windows Fl macOS @ Btfigm i) — gkl it (T
iy LHEE) -

install.packages("vProlog",
repos = c("https://wcraytor.r-universe.dev",
getOption("repos")))

A ERGYH) Prolog %3¢ (Joitsk SWI-Prolog i/ HAt) Trealla 5| % 24t fl

ALy o AL HABITA N ATERAT vProlog HIFEL T IEF M -

1.6 PLEAI]
14 earthUT 4555 :

L. 23— FUIR N CRAN 223,

2. BN AR £ R HFi8fF earthUI::launch(), M iy & 171817 Rscript -e
"earthUI::launch()'. W FHFEFWETEII M DT R FTFF, im0k 7878, &l L)
HEEEN 15 1A] http://localhost: 7878 RATIH MW AT . (JaAbFRRLL DLA FEH)
FH33: launch_glmnet () {#f¥s 0 7879, launch_mgev() i T 7880, )

3. Al AT I H TEMARE S 1 5 #E17. New Project wizard £¥idsg 0 H 4R+
Purpose (General. For Appraisal 8f Market Area Analysis). & (EHZ. M. B, ¥
7). DARRERIRIIRE R SO, S E HI BB #) in/ SCFgerf .

4. SNEHE—AES 2 Tp T, ETAHRESIWE in/ SCHEJed i CSV Fil Excel SCH
fifid Finder syt IR EHEE TSI, 7ERT Refresh (RIFT) Eo @Rk,

5. BLEA & VeFF HARAS BT AR B, BREEBIERA, I8 SR RS M .
6. XH Earth &% degree. nprune. IR0 HAN earth () 244,

7. AR — 51 °Fit Earth Model” (14 Earth #8), JF/E LM HAF 4R
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8. FH——HPMEER TN Excel, i Quarto il M (FEMMIET) #H5 RCA
PTG 5 LLRL A

Be B 2 3 T9RIE 4 T E“Save current as default” CF 24 /i B & (R BN ) HHLIRTF
YERRSS e im0 I H AR E b, DL E A & b4 (B4 3 3 “Settings Persistence”) .
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2 MLS Hiy N R 2R

X P M A A FI T3 200 AR RS, SRR N ok B 2 R SS (MLS, Multiple
Listing Service) MJG:HIICHFo A FAMIR PRI ST 454 UL earthUL 1] LLEE 51 o

2.1 XX E4SH

earthUI #2352 CSV Hil Excel (.x1lsx. .xls) Xf. AR, #4442 A 34t 4 snake_case
B, “Living SqFt”28 % 1iving_sqft, “Contract Date”25 4 contract_date, “Sale Price”
A5 J) sale_price. XFHHLIEILEALR T8 TAERAR T H—8tE. SAREH CSV 4
FRAFRL/IN R A5 X B R E (BI04 3 B Locale & Regional Settings”) o

. TR EAE ST N R P A, AP —AT, BB S 8. U — 1T A& 5
A o

2.2 MBS 51

SR earthUL o UALPAEM I 854, (A2 BB TARSRE (RCA % + BELLERME) &
A MLS S S & DR S I RO S i -

51 Fipk R & ‘

Sale Price (HFrAs &) FERETR Py i o, AR

Contract Date contract_date T il% sale_age (FEAERLH AR KEL)

Listing Date listing_date fE¥A DOM i, 54 F HB—&HTiHE DOM

Days on Market dom TETTRE EBoRTERS B A%

Concessions concessions HELEE EMAET Net SP = Sale Price — Con-
cessions

Living Area (SF) living_area JA R (residual_sf. cqa_sf)

Lot Size lot_size YEFH WIS H I N "Site Size | Dimensions” 17

Site Dimensions site_dimensionsyEgyEE A S E AR T —4H

Latitude latitude BB NS )G 3 O T4 B+ E ] Location
gac|

Longitude longitude W ) /NECS a3 s FFARIE B2 Location
AH

Area ID area TEEMAEH I N Loc: Long | Lat | Area” 7

Actual Age actual_age TEREMAE TN Actual Age | Effective Age” 47

Effective Age effective_age F{F4HE MAEH 5 LR IT—4H

Parcel Number () SRTERH B M%) APN 17

Listing ID (7o) RTERS B WA APN 17

Address display_only [B/n7ERSEMIAEH) Address 71 A& 5HA

LR 1051 44 7] DU B AME—"Fik” AR I 96E, DUE R BT REXTE A 13T R ik Ak
Mo BREZ AN, HERF LS HIMERFER, B3R, Dk FEFITMANE) A aas e R
(Intermediate Sales Grid) H,
AR A IR TT o earthUT £ HATE N ——NRIEFN GRS, FH B I DI RE & 0k B A -
fltn, WA E concessions |, FEMAEHH Net SP 174 B ARIERLED M B0 o
Aut, XTI EM R, SR A E IR LR LE 5 DR AT L 32 LA AR -
1. Sale Age——A s H A S MM s b i A3 H IR Z 81/ R4, an R4l F 2 40 i e
s, JUHZEE 5 AFERINEL, sale_age AT BMMIRMGTT Iy EZ O A M. F
L E, BEEEEINAE earthUl MR TS BRI AH

2. Living Area WHRVELiving Sqft”s “GLA” (gross living area, MJE{EHEMH) 2., X2
HEMMEH A — N EERERE.
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3. Total Bath Count——4 T, U4r2z—T. R TMU2Z2 =TH S5 fla, e
Tm—A2ETHE R 2.5,

4. Garage Bays i, Garage Area—EELENHRNEFETM CFITHRR).

. Lot Size——5/ = ML, 8 DIV J7 5 R a5 ok 3

6. Longitude. Latitude, IR GRIIEEM L Area ID . IX 20755 Al i Bk 7E Ry 6 A%
A3 R B—H) Location JE%IM .

t

2.3 FpRAlan LA

earthUT @18 51 i) Rk 25 848 e T HES 2 5k 503 51 o #80T LAZE MLS 5 H S A S B BT A 44 55k
KEVET A REER (5 6 &) digE 7 IEMARERREAS,

flan, e MLS W fg ¥ & 4 w5 8 “GLA” . “Living SqFt”. “liv_area” 5§
“gross_living_area”. S ANZJ5 (M H'E B2 4 snake case) , A FTELE Special drop-
down (FFPREREITHIAE) HrolHIEER living_area. MG, TIRHFIHZAFRUM, earthUI
RN T8 F 07 P RBR 22T SR B B A% 4 4

2.4 Flfa S e

o BRIMA (NA) : (BATTIAS &k Hhr A RS &A NA AT SFERLE F A Sk,
na.action FENERIGZIXE N na. fail, NA BIMEETEA earth () ZHj 58K

o HEAF|: HHIMW KA R 7] @M i#& = (a0 2025-06-15.06/15/2025.June 15, 2025).4
2/b 80% WA RENE I fFAT I , earthUT <% B Bk U H #A51 « Wi HALEL4E 4y (140 06/15/25)
SR B BT R VT ECAE Gy, B B MLS S H ST DLERfgAT s DUAIE AR 1
L AN

o HAHA): WEMH. BAEER M. b R R B A AUREER . G R ER MLS
SRS AR5 8T R (Blin“$350,000” 5% “350.000,007) , #XW] G ZAE
SN HI T PR L4

o HFH|: Xk ID. KAS AR B 7 KA B AL S 4 RGP M ME—{E . earthUI & A 3k
WA, BT DU A g R .

BE: RABHEEETNEEXRFYH T/F/NA 7| CERTEIN true/false/NA 1+3k. & LfEH
At 30% S Uaeind. EERAIBREHREFWI|, AN HELHE.

2.5 B RITRIALE

7 Appraisal (fiffy) BT, % 1 TRARMIHIS (subject) . HRFTA1TI N HLH &
Zfle MM RAB BT IS (NA) SBOMERE—TCIRUNT, earthUT 7ERLE I #8
K HAM M NA,

7 Market Area Analysis B30T, KGN RBES 1 A2 %R, HAS ASHRRME
AT BRI RIS (SUEMTHANAT) HERFERLG 240, TSR A E ) Fpofs HAE
BAE, B TR iR

fE General #0T, BARIRIATAE—FTA1T R .
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3 @R

3.1 ik

i F#538 (General Purpose mode) J&Jg 3] earthUL B RIERIMSE S o B AT EUHE 55— A
AN B = RO R A £ o0 B 1E M B EAES (MARS, multivariate adaptive regression
splines) BB TAEG . AT DL earth UL F TRMAEE . &M, TEMR, SUEAaEER
FAS R AL O¢ R 5 A8 BHAE Y 81 )

AT, RAOSEEH=E HIGE FREks). BB R, A& AN RCA). il
PEIRE, RETZERE. SHE. HAULES5SH.

3.2 fihes TAER

MLF g 5 @O &R oK, 51 ST H EFE— I ER S

1. Project (WiH) —@&HF— N IAWH, 5083 New Project (BrdIiH) - SEIEH
UiH: Zn Sk BERMTBRAE (QIEE2SIE). Y43 E e T A
A RSB AN 5 DA % A B HE R 5 N AL B —— ST AR SR A A H SR Sl 7 B

2. Import Data (‘AR —MIEFITE K in/ XS %R CSV 8 Excel SCHF;
Refresh (0 BESEHHMZ SO, DA FIBRMA X TS TIEREDR
Excel X, MM TAERERR . FI LS H A snake_ case,

3. Variable Configuration (2% & it &) HirZREES CREZNMERER) .
Effective Date (ZExZH#), LI&H A Include. Factor. Linear fil Latent & 3 HE it 1 A B 35 .
TEWLEE 6 %o

4. Earth Call Parameters (Earth i 2%0) earth() KR MILEZSH: degree.
penalty. nk. BRIk, X NIIFS . TEASESH IS 7 5.

Execute Prolog Processing ({7 Prolog #b¥H) PNTF5E 4 55 5 40 X2 |p—m
W TogiT X, BRIETE Settings (%HE) g H 7 Lm M) Prolog Tifig, AT EERRES.
DA 15 %=,

5. Fit Earth Model (A Earth #8) ——— AR5 Bofl 25 12 1A 2 1) 454
RLE BB WA 8 .

6. Download Estimated Target Variable(s) & Residuals (F#E/fliTa HinA & 55%
#£) —— (FTEEM BRI IR T AR “Download Estimated Sale Prices & Residuals”, BJI
THEMITEM S5ERE) KBHME. 2%, CQA PE4 LIRS ¢ REHTHER S H h—4 Excel
fFo WA 9 o

7-8. RCA Adjustments and Sales Grid (RCA % 58EmME) — PR MER.
DL 10 FANEE 11 &

9. Generate Quarto Report (4§ Quarto #x4y) —B— P HEESH Quarto #4451
(.qmd PSRRI SCHE) B NI E B e FEIRMEINT R T gREh 7o IS 12 .

10. Convert Quarto Report (3t Quarto #R%y) —¥FE . qmd XA EYL N HTML.
Word 8{ PDF., Nl 12 =,

3.3 EmipuEuF
WA MR, EmER A Emf
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Data ($(#) SNBIEPTE. MM, P79 A “Subject Property” (/i %4 )
F1“Comparable Sales” (] LLEYEEZRH]) B> FhE o

Equation (77#2) Ll LaTeX/MathJax B/RAIEIAHI R, JBRGATERE L H AR5
Summary (§ Xretr (R2. GRSq. GCV. RSS. CV R?) FIZEE.

)

Variable oI AS B AR B SR R R HEAR K

Importance (4%

=2

Contribution g PRETTHRIE o TR BE—A g pREL: BRAR R AR B T R PT 4R
(BTHR) B, WASEAS HIN (degree > 2) gr 3D BMEIFSE & &R .
Correlation (R | FHAE SAH CPER BT o

Kek)

Diagnostics (12 @ ZMEK: 5% vs LIAE. 1EX Q-Q B, LULEERE vs BlME.
W)

RCA (UML) ST LhaS E Z AR 2 A% E /7 tb (Residual Adj %) i
Adjustments PWEEE L (Net Adj %) FUEHEEE 2L (Gross Adj %) METTE, T
(RCA %) % 74 (Calculate RCA Adjustments) 525 IETE -

Residual T8 2o AR % 2 X A TR M Aol ek ) B R A TR IR U A R A R AE B
Contribution WHEEEHMERI T3k (W subsection 4.4) .

(F%Z=ZTTHR)

ANOVA ANOVA 7%, BRBAFERET RSS M TTHR.

Earth Output RH ‘earth:summary () HJRIASCAKTH, AAEBTAGS BRI TEAE R
(Earth #iH)

3.4 WEFAML

carthUl W M L E R FAERS S um W B &4 E P (6L T regProj MR E X T
projects.sqlite) , DITiHFIH & M. RAZIEAWIT: 5 3 4 X HH “Save cur-
rent as default” CER 24 /i % EORAEAERIN) FHLORAFE BARAS R AR H RIS AS R BC &, e
4 53X R earth 8 S50F Allowed Interactions (fEFMIAS HIN) 46, BAHHL
HEHACRTRIE—F, R ENgEaAramaEZ s, HEMAARS HSRGF—ETLIAH
IR AL 35 ERIF BN B E . — DNTH 2NN (—A/NEIER e, 5E%
BmeE) R —ECE mH E T REAARED H B, YEET . ZH SR regProj
e, BEEAZ TR

3.5 HEML

st LA H 58 /R BHIEAR AT 7 05 PR 6 L I YIS ORAFAEAS LA b L IFFE
EVEZ SR

3.6 WL XA

earthUT jlid 2 T H R WG 5 IR AR5 EBMEME T BRI CSV AL E. TR
Settings (BE., WHEINR) HKHHH Country (HZK) THISEHAN 31 A2 SR E K %
BB WA PULACE LT A A

o CSV grfaff—3CH /3l / HAMALES (), BRMKETERERSS ), BAHK
HIE SN

o MNIRAFS—HI () BT ().

o TALAMRA—ES GRE/IFEE/HA). Al (EE/ERH/WIT ). =i GF2/iE
/B2 /BB i E R/ Sy 2/ REP W) Salis Gt
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e HER—MM/DD/YYYY (3[E). DD/MM/YYYY (A EER) B YYYY-
MM-DD (%t /32 F5E/ H A /&K ) o

o YRERR~F——TLetter (EE/MEA/BE) & A4 (HMHAER).
3.6.1 ZFMHEZK
C¥EE. meEx 0, . |, | MDY/YMD  Letter =
(csv)
PolE. BRI : . , DMY A4
KFIW. FrvE2
fiEE. Bp]. b : , . DMY A4

FIEf f72E K
Fls PUPESF

¥ PrE. B

HE. WA . ; , 2K ) DMY A4
WL BLBELE

FV R

25240 B ; : (Z=#%)  DMY/YMD A4
Fii 1 ; , ’ DMY A4
Ly, P ; , (ZH%) DMY A4
+HH ; , : DMY A4
HA, 5 , . , YMD A4
BYUE , . , DMY Letter
7. K 58 ; , (ZH%) YMD A4

3.6.2 ALK EGINE

TEEZRERES N7, Paper (400k) FRISEH (Letter 5% Ad) AGEIEAYIHEREN N HE
AR A DU R e CSV 2XRaAF ANEURAT-S5FI H IS SN 7 08 T ik ) R A e s 4 g
BRI NS s AR N W AN NSRS

3.6.3 RIFBGALE

miali Settings SEHUP) Save (fR1F) W2 RfFHERIE 5 G L . XLUBOANREEHN T4 )R
A, TIREFTITIRATIE . WHZKE (BrZR. AR, 2480 HMiRF e E
B rp s 15 S IR B E I @ - 2 SQLite Zo¥a AL A 0T H 1582520 KPP
BEVH T 16 B2 55 i 4 A BEALEIOR B 20 B R BHR R U —— R R B E R BN TR
B AT

BT BRAGBRHERE LN B FE RSO EREHESZ R EEES R HEERAGAE
HTAATEHE (200.000), 3524 =4 (200 000), #EEAMS (200°000). F 8B FERT
"5 earthUI 5 4 & %o
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4 Ak

L&k For Appraisal (HITFA) EAAIE (Purpose) W, earthUI 24 B i By I 4]
—PAlifE. 58 3 BRI A SIRETI IR T A FE AU R A U A BRI T RE -

4.1 ST RITIIAL B

TR, BIRERE 1 1TRAENMAR (subject) Ylk, H G173 0] LA & 2061,
NSO L AR T SR (L5 2 38) o M R EN T LLE S o MESE—
earthUI 7ERIG I3 H 3 HA R NA,

FNJG, Data IR0 AP A5 Subject Property (fiffi x5y, % 1 17)
il Comparable Sales (FJLLEEZREG], 5 2 T RZ)E). 5 1 ITIREBHIGRAEBERIE Z 4
18 4174 8. “Skipping row 1 (subject). Fitting on N rows.” (Bki % 1 17 (iM% ). ¥EN
7 EA) SXmblafile. BAE, BEULS I RATA B BNME, e H T BR R

est_<target>,

4.2 R HM S Hilk

R EHER T, Variable Configuration 43 X 14 i3l —4> Effective Date (4% HHH)
FB (BRIAHYRHE ) BHAHT AT AT WA AR HI, ARG —AHE
SN BRFITI F A S A o EXPMET, WIRAHE Special (FEgES) FHi
B R B 4E E A contract_date, earthUI £} %—4 sale_age §|——HIGEHEH A
H 5 A2 30 H 2 I EEEOREL . 5 & BURE 4G H 5V R 700 A% &

FEdg A HIE SE— S Fit B, earthUI A3 sale_age 41, @A S Fit
DK Hgh NAERY

4.3 FRBRFIHRE

FEAG A BRI 730 , Variable Configuration 3% r i &4~ FUAE B 5543 2 HH Bl —4> Special
CRik) FHIRH. RRpkE RN AR AT 52 B 5 RN F
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KRR A 1EH ‘
no PRIN—TCHG IR A
contract_date | filikIT AR HIWH) sale_age HEIHA
listing_date TEAAFAE dom FIB}, E& R HE —&MHTH DOM

dom RN FERE KEL” (Days on Market) #1; E/R7ER B RI#% (Sales Grid)

concessions WRE & LEY (concessions); HITHEMEPIEEN AKX (B — ik
W)

latitude BAEENBUNE )G 3 fi; BT Haversine 483 B H 55 K 48 B MIAS H Y
Location 434H

longitude A NEI/NE SR 3 0L BT Haversine 41530 B 550 5% 4 85 A% A
Location 434H

area TEREMAEF TN Loc: Long | Lat | Area”f7

living_area ERES R ERTERNRZE (residual_sf. cqa_sf)

lot_size TEAYEE A H I N\ “Site Size | Dimensions”f7

site_dimensions TEGSHE R H -5 MBI AR IE 0 —4H

actual_age TEASE MR F TN “Actual Age | Effective Age”fT

effective_age | {EANME RN L 5hr B IH 4L
display only | SIE@ATESUIT ., (HERERARIG 20 (REFZH)

remarks (SEE8PE) B HSCARETES . HATEER) Prolog A BRMRAT AFFIES] (R
Z%5]); Wi 15 &
list (SZESME) ES 0 bRr%], H 3R Prolog # B4R 4> Mhi# (one-hot)

TRUE/FALSE %Il (f8i#%5%1); W2 15 &

FEPPRERR KA H Y545 € —%) (display_only. remarks Fil list [R4M) o HFFEARRRLEA
e I, NS LR E. ERAFUSHA M EONME, BRHE
et e IR IR o

4.4 BZETR (AL

XoFF B 3 1 A A T TG ik N T8 51 G R AE—— B A TR DB L A B I 4= 8] (work-
shop) EAET RCA 3% )2. Residual Contribution (3%ZETiHk) L6 K8 i 3% 8
BN TR, HRLA R A 5R 2E X AR\ R B A A AT I UE U T X SRR AE A T 3
Bko BEFEZHIB ST ENEATE T, FMAHRMELERE (HIA1 outbuilding_sqft il I
pr_has_workshop) &4r#Eviik, MASEEIIHE. ZIohn&s =4 — R SH T, FHFH
BN ZAN S 8 R EEIEYE . BUES P2 GBIk A MbsEIR h—A SE (GEH
DLt > 2 fER B VERIWARTE) o SRS DT AN BT S 7E AR O TAR R C H A ks
CAUTION (%7R) #rid: HEIC UL — B0k 7 MrHEmE RS, iR d . Jf
R S o B R 2o P 00 2 A W R A T A 1 5] 36 2 Ah——— > R SR LA L A B AR AT 17 2
FELE T FR A DRI SRAF & 5, AR I A W B AR

4.5 RCA %4tk

Calculate RCA Adjustments & Download (313 RCA JH# 3 %) H4 (AR 7 4y
X, ARSI T RIE SR T L) AN 7T A B S BAH X T4/ 0 52 1) i it = )
fHo 5% RCA TAEWRAESS 10 ik,

5352 RCA 8% )5, Generate Sales Grid & Download (4 A EMMEI i) &4
(ARS8 X)) A Aml o ELLEMHE (Sales Comparison Grid) TAEWMTES 11 T
iR

Ry BHRENHEZEEN CQAWTHRETREL Y H S AWAFRETEN T LK. 2 5.00
2R ENAZETTRHE AN P EMLE,
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5 Tidm X

LI Market Area Analysis (37 X870 41) 1M IER . earthUL $2 45 ft 4464504
[ 66 P = & A EhRE (RPERSS BHE HIS. ARbn N) ., (HHSERLZ DT —A Y, AR
— AR AT (EL

5.1 HAhHriXi X510

o BNHIHEBREM R —5 MR, TS AP E 1 THEBRERL A Z5b.
BTSN B ZRA TR RATHERRTERL & 2 4h, WITERS E AL E 5] o HORE
H (U REEER) , Bl T Had s .

o %A RCA si4HE M X “Calculate RCA Adjustments & Download”fi1“Generate
Sales Grid & Download” AT . Wit L EFHRRA S, MIEEA %
B REE

o MG S HTA RCA FIESEMIE S, Generate Quarto Report 43 X H 45
b 7 MIE 9 (Convert Quarto Report 43 XAk 10) .

5.2 fafiHfE F i AR
LU AR TG 8 1 747 X a0 i A
o ALK BT X VAR, DU AR (BB BN R
o SHTEESUEAN. Pt M BRI X (L4 AR B e 5 m— A B A
o DATAROL 7 M B DX 5 A S RRRTR)
o FEFRIBIEAESS 1 TR MEIRRYL, (BEA BT LLA dk ek g N skRRTE
a5

Br: THEAVER T —HOFHTE A Z—EFERATI D (HEBR. L&FEN),
{EFXFE RCA REIE .
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6 AL EIERE

4255 3 fi——Variable Configuration (ZEEFCE) — M TREEIFLLS 2 5HA, DK
EATAM A BEAL L .

6.1 Hirdh

% 3 T Target (response) variable(s) (HAr (Myhi) AF&) T HiAHES) HEIEE T
o BE—FN T LA PR AER L AR B2 HMILA 2 AR, EEZ N HirE &
if, A H earth(cbind(yl, y2, ...) ~ .) [EHIEHTE TN

Witk R HARAR B 5 & A Bl TN AR 2571 % P HERR -

6.2 TR ER
TE AR B HEAS T, — MRS E RG], AR U TTE:

¢l Wi H

Variable (ZFH) % CEWENW, TeRARERELRERS), #im
A=A X /+ i (TR0 ZEfbf/migilT
WA R T A BCR R R 28 2

Type (KH) HYEZRA FHIME: numeric. integer. character.
logical. factor. Date. POSIXct

Include (Z4\) 52 EAE—— e H A Ry T AR B2 N AT

Factor ([A¥) HIEHE——H e B M 43 A B

Linear (Z1k) 5B ME——aR A DL T s AR O A U i 1R
#0)

Latent (J725H) B EE—— ) 5 2 HERRTER R 2 Ah (BEASEEN earth,
WA ETEFH ] glmnetUL / mgevUT &), /¥
T A B4 T

Special (H#5k2%) THAE ({UAh /i) DL SRR SN B B %

T/F/NA B =N TR TRUE/FALSE/NA; XA

513 #0/= 0/NA. HERAEHE 30% I PILL 6@ BoR

ekt L MIBRRTT AR T X Y5 S  “Type = SRR, Inc = /EATMAS RN, Factor
= WM A4rRA5E, Linear = (X4 (Jag4#) . Special = Ffifa (filU contract_date).”

AW AR . GRS < YIRS IZTE K, HEIZIASE5HA, HA
SN H BRI FRALREZ AR NGl + . PTERNEHIZS . PRI

6.3 B KA 5 B 5

carthUI 7E 2 NIN B S SRS A . S0f. 4. 248, W H PSS PERA . BiERE
HIWR 4551 (24 80% HIEREFEH W H IR MEAT) S HIH2E00 Date.

PRAT LLdEad B Type FHAERE GRS R SIRFK RSB character 5 factor
I, Factor FHES A A M. HBCERBIAHNIZI Rk earth ) KL T Ko

6.4 Factor 5 Linear {3

o Factor—AJik)G, EHIBMMsrRA R, XEHT style. area_id of grade /R
B A AR E M RS . WFFI IR (W) ARk AR,

o Linear——AJ#E)5 ., A BR G LI 77 K NER— AL A HA @B (HBgi)
PREL. HIRTE A RS BARAS B2 A AR R I 56 R ), kAR A
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6.5 FEIRYIRI L%

FE AL A AT 850 F . Special TR HE SR DL N st Wi M RBE KR Z RS RS 5
(display_only. remarks fll list [&4F, EfIRIFZF)):
SRUESTIIITEELE

contract_date—ilik H 3T sale_age. JFifHASIBEH A —NEES, FEE
EHIE Effective Date (PEEIEHEH) ZBIHIRE.
listing_date——4K$5 & B#AM dom FY, HVETFEAET KL (DOM = &R HIH —
HHH) ME&RIE.

dom—FRIRFETNT KEL (Days on Market) %1, f/R7E Sales Grid (858 ELE M%) ) APN
17F1 Date of Sale 179,

BERA:

concessions—FRIHIMEILE (SH7(HHE. KW ). 7E Sales Grid T 55
f: Net SP = £ — ik

T AR LB R -

latitude——{H HENUETAB/MNOE)E 3 (S LARG 1Ll . HIT Haversine €Fik Bt
HO(EM X% (subject) BJEAFTHLESE RBIMEERS) , FEIHAN Sales Grid ) Location
o

longitude 5 latitude AHFE B4 N . FH 4R B30 Location 2H.

area T R Xl X AR IRAF . 5 latitude. longitude —#2 UG N Sales Grid H{ “Loc:
Long | Lat | Area” 17,

living_area—g H N #d HH F aF 7 e R AR ZZ 118 (residual _sf il cqa_sf).
lot_size JF N Sales Grid ] “Site Size | Dimensions” 17

site_dimensions 5 lot size —#&IHN Sales Grid (f]&n “75x1207),

Pt KA :

UGN Sales Grid fJ “Actual Age | Effective Age” 17,
5 actual age —#2Jd N Sales Grid,

actual_age
effective_age

BRIA:

display_only——iZF S TE Excel SN, (HE2AS HHALIE . &M T Hik 7B
MLS %5 5 SO BAE A BAS B 2 8l . o ir £ 5 AT e de

AR (S25ik) -

remarks———ANH B XA (40 public_remarks), M T Prolog - BRARMT Frid
fEF] . TE Settings (&) HaMHEIREZ AT AREMIEM . RiF25]. S0 15 &
list———/MES 5] (flU existing_structures), Hifal—2 PR RIS
fibfh) <col>_<value> TRUE/FALSE %, %%, S04 15 &,

6.6 ZAHIER
LA BARE RS EE — N2 WY Earth #8. #HE LA HARAE RN

AR ] B F 0 P A M B, 4% bR AR e R T I R

wp (response weights) (WiNANE) FEEAIMEE. RFAEN BFE R0 BUEERE
J5 ZEAEA (varmod.method) #{ZEH (L WM AR ;)
SERPRAE T2 BN N FRFR T RS WA

®Ry: HEH display_only WFIREAAERE R FH HIAAE Ercel HWY, EREF HIAEFTN
XELRFT. EAT ID 7. A RAMSELF R,
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7T ZRGER

M AFE% 4 F——Earth Call Parameters (Earth i H £4%)

PRAEXT earth ) BRELTHE

ZH TSV BASEMEA DN ROFHBER (7) K TRRREH. 28HETHhE

R NTTE L

7.1 EASH

24

=

subset
weights

wp

keepxy

trace
glm

degree

penalty

7.2 B

ZH

thresh

minspan

endspan
newvar.penalty
fast.k

fast.beta

ARIME
(%)

NULL

NULL

eS|

)

BRINE
H 3

0.001

H 3

i I

fridpeRiR. WRCFHELIE
HATAE (7)) BREMFEER.
1B A

% BRI I B AL B . R T
F—AXEHE, A i Eie
= EER N (BRIAE R 1.0).
TERRBIN G P R x. y+ subset Fl
weights,

PIE 4 R B (0 2] 5).

W 3ER) GLM j%: gaussian.
binomial B poisson.
RRZEHNH . B degree A > 2
S BEIEHREIE, RN
Allowed Interactions (i) %8 H.)
L

AT GOV B, {EilkE,
AR 0 T B

]

SRR KRS . Bl A
P MBS R AR B (IR SC 4
HBHE) -

i BRI (BB, SRR
R .

TR A /NI RR . SR TE
A R B E A P AL Y
BT EEL

i P8 18] PR —— 7 A B Bt G o e
AN [ BT AR (R
SINHA RN (SUEMNEA
FRTAE ) o

PRt MARS FikH 5 18 A4

H o
Eel bt MARS BU#{LHE T
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7.3 AFNRE

Y degree ¥ 2 ME N, HASK T SMI DL HAER. B A LEARKERE
WIAR AP AR B B — AT IERE . A RN AV P BAL B2 15 B A e A 1k
G

RPN B AR (TEIRREE) W UIHZ A RN A L . K Allow All (43R 7
¥F) #1 Clear ANl (£#RiEER) EEHERR LIRS FEFEREH B EFL, WENTT. SIAREIR
IR

—HAE RN SRR A IS RN B A X . 2 EEE A AT (10 37) .7

7.4 BIRL

2 BRIME i 1

pmethod backward B 771 backward. none.
exhaustive. forward. seqrep &f
CVo

nprune NULL SRS MR RS A
Dy

7.5 32 XEk

24 BNE Wi B

nfold 10 A SCHESTRL . B 0 ATAEAIAE X
Il

ncross 20 P E AR/

stratify A YR SRR AT 2, i —

e B A AL M B 5345 o
%Y degree > 2 Itf, XL HBRA (nfold B2 10), LAFRBHFE A2 HIUH R B 1014 o

7.6 TELIE

subset YA ANMEFEZ —1 R RikX, HTIHEIRL TS 588 EE. (R DIEEM AKX
2, (N sale_age < 365 & area_id == 460), A LLffiff] Build filter... (Jg it jEss )
FH AT WAk Ty A

Build Filter Dialog (#iid JE# X IEHE) —— A1 “Build filter...” 37 —A5]| X%
FE o ST AE—ANFFRAE. BEG (< > <=, >=, ==, 1=), DE—/MRIEFRA Y
15 M (RS NHE . BUES I ECT SN . BIISh B ERRES , 4% /B9 E—{E N hRifE. &
A AND (&) 5 OR () #HAFHE. MRS BRRR XL IR T4 . M
Apply (N ) Bk Xdm N SUARAHE

HBIHE F-3hF kX7 fdi ] as.Date("...") Bf as.POSIXct("...") f13  Build Filter
XA HE S H B AL EEIX — ko

FAR ISR AERE M —— B HERR AT IR BB FEE R 4, JFTE Excel T H FpoiRA5- 7 DUE o

#7: ¥ OR XMt 5 AND 4l af, WREAHETHITN4. EXMET, 4 8B | C2WEEHN
(48B) | C, LARFFATBHAR
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7.7 S A

earthULl £X7E5H 4 TYHYREESET 77 BnHfEfi(H. XREHEFESMRELIETE (n) FFrEHm
AERE (p) SEEH . XEAARIET Friedman H) MARS 832, earth MINHIRENE LUK L5
X nk. minspan fll endspan 7B FELE BN BURFEHAMERE . T ERES PR

o

7.7.1 HiAEESH
nk  (BIASHij 4 B KR4 -

nk = min(100, max(21, 2p+ 1, [n/10]))

n p=o5 p=10

30 21 21

50 21 21
100 21 21
200 21 21
500 50 20
1000 100 100
1500 100 100

Earth BRIAE min(200, max(20,2p)) + 1 K EEHEEMAL, XKL R4 5 v s /N,
STET ) 2 70 43 PR AR I A T A% 2 Ji o o AR o [n/10] —T0 SR ifF K248 10 AW
BT B, — AT T ——3X S e i) B S A AR HE I8 ] o 100 [ R v 3l O AL i 328 Uk o

minspan (7§57 55Z 6] B 5/ NIEL) -

minspan = min(16, |5+ n/50])
endspan (PR A F 0 BN ) -

endspan = min(16, |5+ n/28])

n  minspan endspan

30 5 6
50 6 6
100 7 8
200 9 12
300 11 15
500 15 16
1500 16 16

Earth B 85 #) minspan {#f ff] Friedman A3 2, 43: | (— In(—1n0.95)+1In(p-n))/(2.51In2)],
‘B In(np) 48080, XREAREHERKIIE. 7E n=1500 WEFE ~7, fEAESHNALRY)
A 245 MEIET RAE—KRZ T, SibETrd R EEERAE . R A XK BARRTER n W4
AP RAA 100 MEENE, MAEAN n I (LI earth #8320 70 8%) #TH
H G345 R . endspan B EAMEKT minspan, LUREESMUL RS, XAELHE B
T P =2 rp AR W) RA B

penalty (AT EH GCV fE]):
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{3 if degree > 1
penalty =

2 if degree =1

X IESE carth H B BIAE——MPERRR 2, REAAESS 3 (5 & AESTAMs: T 5 K i
Ao

newvar.penalty (5] NH7r Az &1 ) :

WEFA(E: 4 T0AS &2 M AF7EA S TERT (FlanfE i mA S EbE4. =50 Hibem A %)
B 0.1, XAt fe i F =AM b A EN AR, ARG AR R, H
MU BN AS B RSS iR SR LL 1/(1 + penalty). 4 newvar.penalty = 0.1 B,
P B RSS B LA EE A AR LEM—AN T EEDEH 10%. X&r= AT AL &5 /0,
B AR, HA MR A REUE T (RSP B 52 8UR BB REBR) « 25 T AR 2 2 18] A
K, MIPREEHR 00 R, earth ASZREFEM A ZAE M R B % B IEZH) newvar .penalty
—HARE TS, earthUI JREZEHZMAN (BREIHR 0).

7.7.2 WEZH

pmethod: #E#{f: backward. BRIAWEET GCV 15 [ BB B & P B——H IR A 4R &
S R AR, AMRBEMTRENLRN 7o XX T E IR ESR, e TAE U HE. ov
T A AR A T8RS 5I AT

nprune: #E#{E: B% (NULL). il GOV #EEHREMMBEEITIE . &'E nprune £fiin—
AMEE B, ST GCV Mz b

7.7.3 RXGIEEE
nfold (& XIGIEYTEL) : FAEAS R X a4

n (AEF7%0) nfold

0-299
300-399
400-499
500-599
600-699

700+ 1

S © 00~ O ot

%, B—IRiIGEdEES (G mZEEN) , HEBNERIT SR 46/, %6
BRI IGR LT ZAMER 10 37, FBMRREA R 2B K (49 50 /720 E) LIRS RRE
BPTEERR: SHNVEEAR N ERE] 5 Pr—— it CVR? AR, B2 neross (il
15-20) DI 25, BRR 10 SO I —3r e — IR 53 earth UG, MiZWI SR
TP HA% . 24 pmethod = "backward" Ff, 38 XIHGIE AR MRl — I EE2 WM CVR?,
IR TT TR AR 2

ncross (A XEEEE R : HbEA R X A

n (AT  ncross

0-199 20
200-399 16
400-699 12

700-1199 10
1200-2999 7

3000+ )
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B A P R 2 Sl . TR E CVR? s MEASBUOR T A b, R A BRIk
RXIEA G O H iR . A IENIR B 24 N\ T ZE 28

7.7.4 JERA

varmod.method: ##{f: lm——Milborrow FJERINE : FI T 0000 X ] f Ao fak 2 P 77 25 A7
(BRI s A I s PR B 22 P A T, DR T AR B 2 AR BE TR ) o 2SR 1m FEARPIEHE BTG
s, 2R rim B const ([ 725, EAEILSL) . BUREIE] earth (HLREALPRIAELR MM B HL
BE). ‘B3R nfold > 1 H ncross > 1,

7.7.5 Earth %y >tk

FIRBEIIPIE )G, earthUI 2% <filename>_earth_output_<timestamp>.txt B NHijH L
oo FSCHF SR, JLESE (R, GRSq. CVRSq). FEMAIPAEMRE HE. SK
A, B FESEECER AR IR

7.8 WEIKME
SF5 A Y THUET A BRL10 H R 42 ) AR — 2L BRI MR -

 Use last settings for input file (fff FiZH#i N\ SR LREEE) ——WKE R _ERE YT
XK SCHEE i

+ Use default settings (ffi HIBAIAIKE) N RARIRFER B E SCBRIME

o Earth defaults (Earth #XiNE) —Kra S EEME) A

Ml s 4 TEHH) Save current as default CERY B3 E LR ABRIN) DLFEAE Y HTHY earth
S Allowed Interactions 5E[4:: 25 3 5 HXf B LTk B ARAS B 1A 25 4E H A0 301 U AR
BALE . B EIIE AR (R eI B R




Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 22

8 #l& Earth fiRl

8.1 Fit %4l

MhAess 5 3565 Fit Earth Model ()14 Earth #%) ##4, DI —/> Random seed ([
BURhF) FBe PP 32 IR IEST 1) 4 BCH A T BB —— T Ri20 % ol H el i A Y 10
AP, LA 8RR BT AP 4105k 78 BEarth Output (Earth i) #E5i-Rd. 7ERIEZ 0T,
earthUI SIGIEERELE — WAL E — N B R, 2/ Da8— AR E5M0/m
N, GEMAEN S-SR, HENBENREGNEEEMAER B GGERE)
FEB AL

8.2 A BIASHE S IR R
LBtk Fit i, B MNRORSERZE, Hhas:

o ARRE——R R Fitting Earth Model”, B DA R RITHIS &8, DA —NATHR
HEERIER Abort (F1k) 41
o REEHE—— MRS AR K, IR earth O REHYHIH : FURERF R
P P R A8 S AEHT DA K 5E st ]
o Bifagiis——BRNT S, R XIIE T, iR
carthUI fff] callr: x_bg() SAARIAHIL, HFSORIERME R BRIGT. LHRL
FRFAE KT A IR RFFIEL. — > 300 AEFPHO R HILAE 38 AU 2 HERE S R4 300 2
5 AR H
BIA5EHUR . £ H19LDone in X Xs™ WL, BIESHE L2 — A S6HIHl (), SIS
W, DUESERGET-R T D TRE . fRol Wi IE YL et e . BSHES B 3l 6 —— & vf
DISEHT R E
PIE KIIEE, Fit $40 ESMHin— N axta. mREARR, R HESERTEREHE
Hr, JFEH — S5

8.3 IEHE

BURIE (BIEEhERM) #RE R4 H SCpE e P B ON—A~ H St
e f}4: <datafile>_earth_log_<YYYYMMDD_HHMMSS>.txt
o IZ: BHREIE. RIAEEPREIRRESm L, DA AHEIRNEE
o PLE: MHTIESHIE M H S0k

R WRRZR callr, earthUl R EIRFFHEHEFHR L WA £ callr TR ZEH
IR B AR I
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9 TEHE

ARG, MEAREE 6 77 TE1E AR N AR “Download Estimated Target Variable(s)
& Residuals” CFEAN I B B 53R 2E) . EMN AT T84 “Download Estimated
Sale Prices & Residuals” (N3 ki1 8S & Mg 55%2%) AR S TER 2 E B
i) Excel X Mt T4 7 2 (RCA), MR (subject) #5E CQA  CIRUL—FTE
—WZ5191) 5o Hith#k residual_sf Fl cqa_sf HEJF, LDIFSBHERPEAG GO X RAEHES 4L
o WMEBRI TR R, A% m = AR N B AR5 ZZ00E . RS TR 5] 16
R THER . HEMENZ0h 0, T80 A, LERa MIEME. BN Y 7EHES KR T &
R ERENEE, B RHESR (fixers), MHRIFMEEM TR, @ESH L3 HIEEHH
Ah, Bk, A28 (short sale). URINIE (S4RAMCH) 8968, DR TAEAR D H
b )i PR R R R B o ) S SR ) R A 4 s R S AR SR D A

FRA bR 2 AR F AR = AR 4k -

o HH/Y: Download Output (Excel) (T#E#iH (Excel))

o ffifr: Download Intermediate Output (Excel) (F#E A A%iH (Excel))

4% AR <datafile> modified <YYYYMMDD HHMMSS>.xlsx.

9.1 #Hihi3

XA BinA g, BEMmPL &5

5 44 VLA

est_<target> FEFITME, 140 est_sale_price (R 1 (i)
residual SEEMEDREFNE (1 f7/NE0

cqa RO—RE—WF] J19E4r (2 AN, JER 0-10)
residual_sf RERDREERR GFEtsE. 1AM

cqa_sf i residual sf HEZATHHEAF A CQA (2 /M)
<variable>_contribution B ¢ RBTEERE (1 Db, 81 ¢ RE—%)
basis BHETTRRE , XTETA BreME (1 AN
calc_residual SERREIRE (basis + FTA TTHRE) IRES] (1 £/

30
XF L BRER, SEI _<i> R UIX 7% B R RS o

9.2 575 Excel %X
HEZ F A B SO B AL, A residual_sf. cqa_sf. residual. cgqa. X
FEE TS HET RN, IR R RTE CQA 434 P A E

XEFI N T LT Excel 4%

5144 -5y il
residual_sf 4{{H, 2 (/ML 12.34
cqa_sf BAl, 2 hi/NgE 7.25

residual ¥ 8, 0 Hhi/NEE 15,200
cqa BAE, 2 PN 6.80
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9.3 CQA 4

CQA CRRUL—BTR—W5] 1) PP — kS A sk Z A T HE A LS. X T4 e
7. CQA BWRFFIRENTZATIATIT i E 7 HesR L 10, b2 —4> 0-10 HiFn REE,
Ho:

« 7 CQA (= 9-10) —— %5/ Bt iy TR BN (BRI IERRZE)
o & CQA (= 0-1) — B/ BB IR T A (BORH 15%22)
o CQA ~ 5—RREFFFIAKRER P %

WIRE T living_area Fl}, cqa_sf 3R TEF I e RERZ M [FEHES -

9.4 HF5MIMRIT

FEM ORI 70T, T LB B R A7 4% residual st [EFHET (G R 15 & & A i AR %
residual HE¥)o AT RATEST (58 1 17) RIFESR 1 6, A2 5HDY. EEMHEAT. &
FrH RG-S 1 o

RFPHER T 5 S A HE LIRSS A Ak O T RE % bt 0] 5 I F50 00 A v 52 25 2 95000 fhv
R 2 AT LA B B, FFPRA SO RO T 1Y CQA TEFEIZ A 7 B

TEVA A predict O i, FMACHEH 8B F KPP 5 INGEHEN T &R Wi iy H K
FRIATR R NA FRIN(E.

#IR: calc_residual | MK ET residual (EENEZHEN). WERAFEZREE, W%
WA AR R A 1T B I A

9.5 mgevUI HE1SH

BRHIILE H degree < 2 I}, earthUI £x H Bk e B M 45 RO R RGN . rds UM, FEATIH
PR SO o SCAE 4L B E TN R AR : <datafile> earthUI_result_<YYYYMMDD HHMMSS>.rds.
ZCH T ) mgev g AR PRI E AR S HE earthUT 9, 1833 earthUI: : launch_mgcv ()
Jasl——f# [ readRDSO {28, GAM BFEMH A earth BLRIATT AL EAEE R EE RN GAM P
BRI E, MWITSZEM MARS 3] GAM E#ir) Jo 4l I
degree > 2 MRS P BkIT, A mgevUL AN SZREPI AR B 24 earthUI DL Trilogy 3%
(M Trilogy UT) JE3hI}, #isbH) Lock Model Output (@) K] RG0St il
BH) . rds— & R H BN AR B ER CQA R E—BE N glmnetUL Fl mgevUT A
FUFRTE earth A7,

9.6 glmnetUI § A\

1 GAM BIFRRFF R — . rds SO A] 5 N ik ) 2% 5 A PRAS B FIAEAL S TE earthUI 4
i, j8id earthUI::launch_glmnet() J33l. 7 glmnet W ¥, SiE Section 2: Import
from earthUTI (%5 2 77: M earthUI § N\ ), ffif] Browse (%) $4Hi1EH% .rds s

glmnetUT K FFRHER) earth: :model.matrix() J5id: earth HERIAGILRR%L (XEE. A HIN
ML) A glmnet JITAERERIS)] . glmnet [ )5 XX LeEL5 ) HATIE NI LI H, 185 lasso/ 5
P25 0 BT R4 . X earth F) HIE N FEM)E S glmnet B IENMEASE A -

9.6.1 FHk

o FIFERERIAEIN : earth FETBCEEAY A2 HI (RLAE =K ) HATEMIEILTE S, 1T glmnet
JEUAR B4 SURRSE L IAE 12 JEE B R 376 AR

o BBhIELlE: earth FEIHERRELTT LU P28 A JRAG PN AL B AU AR HE glmnet AR 2 it ie )
E[324 P

o WHEELE: glmnet A DIPE— BB earth JE, HIERIAT STHRHYELHEIT
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9.6.2 HIEPR: WENLH—F

AR earthUI i TALES] (Hlan, H weight=0 HERRA I X R FEEST) . M DAAE
glmnetUT #7258 iC B HP 48 EAH F FALE S o IR E BEE AR, 780 iEX}55, earth
ST I glmnet FRETAE R4,

9.6.3 TAEfE

7 earthUT Hfll&—A earth #8 (FEEIE0) o

.rds 5SS H BRI B0 B A S g2,

¥E glmnetUI H1, §TJF Section 2: Import from earthUI, % £i% .rds X4
TIPS B e 4 ) 2 [ — B S R — AR 571

FESS 5 TipILE glmnet %L (X earthUL SANALTIESNRASH, & HAEFES HBEER) o
Ml Fit Model (#I&#EH) . earth ZE5¥ HIFE Equation (J5#2). Coefficients (£
¥¢) F1 Contributions (TEpk) IR

SRR
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10 RCA {1 ET#

Calculate RCA Adjustments & Download (3% RCA JH#IF TR AL FMBALEE 7
T, AEAE RN BRI A 58 85 7T W RCA (Residual Constraint Approach, #&ZEZH
W) AR TR (subject) B A T ZE AT LS FIA % .

10.1 4TJF RCA XfiftE
MR ST — A/ NS IHERE, Hp s
« Score type (PF4r2RA) ——HEIZ4H, H T CQA =z CQA per SF ({{%4E
f85€ living_area Fli}, SF kI A T H) . WRBEFECQA per SF”, NARIER Mk
MEIEER CQA PE5r, HikZEEn¥EHBEAEmMREL H5%4 % CQA_SF ¥4 ILFLHY
residual_sf,
« CQA value (CQA ffi) —HTHINGN X ZE) CQA #£4)r (0.00-10.00) . Z%IFEH#
ANRIN A A A X G 7 AT LU 8 915 1 43 A vp B AL AV
o Generate (4Ej%) #4l——it%H RCA #itiIFLL Excel #F 8 TEMANBROE Z 01,
I R HTRAS

10.2 CQA P4HHfH
LRl Generate I, earthUT S AR¥E AT ELZR IR CQA /5L 220 R4 (ELAL 0 B b % 25 «

L BTEERGIN) CQA PP FIERZEHE CQA THYHEF

2. WLV (stats::approx()) FRHEIAR CQA {EBUN N—AokZE

3. WA CQA per SF, PR 7 5 RF TR LU A % S0 JE AR AR, e 3Im] S ak 22
4. ARG E TS RPN + sk

10.3 #ithi5

RCA Excel 44 (<datafile>_adjusted_<YYYYMMDD_HHMMSS>.x1lsx) L&A H a4 4, 75
Ik

g1l WA

subject_value BBITRME + Hh(EER 22 (U6 1 47)
subject_cqa REIAE CQA W43 (U6 1 17)
<variable>_adjustment T ROTRRIE AT LU BTN ($2 o BREGETH )
residual_adjustment fili o 52 Bk 22 ek 2 FT L 2 1) 2
net_adjustments AR (BTHR + 5R22)
gross_adjustments ST YRR 2 X (B2

residual_pct 5% 2= L o5 T LR B4 R L £
net_adj_pct RS AT L)
gross_adj_pct SRS AT L2 ) A B )
adjusted_sale_price Al LB B + s

BAEF) S IR T AT LR A AR 22 R IH N TR A B4 .adjusted_sale_price
A NP i A R R SR R T EL R B —— X LR B R A R SR A X R A T B
{upline
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10.4 RCA Adjustments &

RCA fihiiH A5 s, Lt RCA Adjustments (RCA Ji#) I-R& BARS AL
Z MBI Residual Adj %. Net Adj % Hl Gross Adj % AAMETTE (% HAMER &4 B AR —
A1), DT DL L Ao 7 R ) SR AR AR

BT CQAWR 5.00 REMARAT T UREANFAHAMLE. FoHT 5 X7 ENT LR
EHTPHAF;, &T 5 WEFETFHAF
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11 FHE Mt

11.1 #Ed5 fi

HELEMEE (Sales Comparison Grid) SEFEfFEAT (AR 8 45). 1144 RCA Ji%#
Z R Excel TAE#E . & LA RASTE SRk 0 ) 52 5 3k e F T LU 2 B HER B, IF
RRFHT ) 3SR Fn a4 T L 28 5 5 BB ) Excel 2430

% MRS L Al IR T AR RS T it ——E %% Earth A4 S W0 B E 35 o] 4a i
MO G5 A, A IR ZEE Ak CQA 3R 25 0 Bl B BAR M) B P AE b B SCiE B R
SalesGrid_<YYYYMMDD_HHMMSS>.x1sX,

11.2 A] Lb RH% FAHAHE

M “Generate Sales Grid & Download” (A AHE RIS I FE) S4TH—MBASHEHE, LR
VPR BT L2 ) -

o WX HLEFICHL AL, XTSI R S 0 IR T B8 25%, LA I
HIE S (Rl s E7ERT) . BERM 30 4>,

o HABWTERGIZITE T T, BN BTSRRI B0 25%, BT HEEeE (&
Z R 50 A, BTG HTHFHET) o

o WL AGERE 30 NMRILLRG], REAN 10 SR TAER (F5Kk TAEL 3 Aarbbzpl) .

INERE G, ik v b R e SRR E o e R HER . B AR LA o] EE 261 & HBLTE
Sheet 1 I,

11.3 WA
ik TAEFER 20 B4R, HAMEHRI G 3 AATELZR . &SR 5] :

AR ’ 5| (AR 5 51)

R AR, FSE 1. FE 2. FHE 3. HirfEsTEt (VO)
FAAELZE  FE 1. HE 2. HE 3. MrETTER (VO).
il

FATIN LB RN -

1. bR TAERLFR (Hlin“Intermediate Sales Comparable Grid — Sheet 1 of 3”)

2. FJ——"Subject” 55 & 1] Ll 22 i i 51| H5 R K% Mtk

3. Huhk——5E B = Mokt

4. APN | MLS# | DOM | Subj.Prox (G5 | HMAS | FEBERE | SHNXRE

) SFHS . HERMRS . FEEREL UKLSMEN TSP Haversine g (JEH)

5. Sales Price | Concess. | Net SP (#1{y | ik EHE | M) B LRI,
L& Net Sale Price (&) A5

6. Regression Features ([o]J94%AF) FLAT

7. BASE VALUE (F:#if) —#HBIEM

8. Date of Sale | OffMkt | OnMkt (s H¥A | T | Bi) — &R B, HEES
i )% DOM

9. AAT (WUEBLTE) Location (fii#). Site Size (ML) F1/5 Age (5#8) 4

10. BB BT —BANTNER—1T (MM ER)

11. ZHA T

12. Residual Features (B%EWE) F3LFT

13. CQAJ|Residual (CQA | 5%32) ——CQA P45 + FIRiEE AR

14, BREFEIT— A= 517, S InES
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15. Total VC / Net Adjustment (& VC / &%)
16. Net Adjustment % (FHEE L)

17. Gross Adjustment % (GEiHEE L)

18. Adjusted Sale Price (JJ%)J584M) —ARFT
19. KA

11.4 &4 kHr iS5 Net SP
55 5 A7 B TR BoR =AME

K B B R T L R ) S
o Concessions 5 %E N concessions WFHHME CRISERA 0)

e« Net SP —A~ Excel /AR;: Sale Price — Concessions

PR RIVE G BoR A N/A” (FARF) , B AL LR AN — I Bw.

o Sale Price

11.5 4447 (FLE. Hidk. JBid)
MPRE T LRk A Hx SeAr B I I FERIY P N, earthUT S E@URAH G AR B A I 70 A7

Loc: Long | Lat | Area (fif: & | 4iF | Xik) —24 longitude. latitude &
area HE—A B HIFER R P H . BRGANHBE RN FLE. SIFNMEDTTHR (%
VC ZH1), DIRERTELZE G AR (TR AFF VC — TEZERIEIH VC) . VO BITHE L
REAY SR

Site Size | Dimensions (MitREF | R~}) —24 lot_size 5} site_dimensions HF{
FERRI . 4545 Location 4 .

Actual Age | Effective Age (SR | AR ) —24 actual_age B, effective_age
IR A ip B . S5 HIAH TR o

Wy AT b P AS B T J5 BB B AR e HERR . DABG IR AT M EE T

11.6 BN RHT
FEAMITT T (HHAAT, WA BASE VALUE FJ7) , A4 0 B B As Bt g5 —
f. R

o FIUE—AE PR RN EEA AT EL S LR E e B
o WETTHR (VC) ——ZAT g BRBON TN (i A BTk
o JAEE (QUTLHLERE]) —AorxigR VO R Tz Ve

11.7 CQA|Residual 5FZERAFLT
CQA |Residual 7R84 CQA 114, &R~ N—RI AR BB H A%y
ERYSE 22 HR Gy o 2300 -

Remaining Residual = Total Residual — Z(Residual Feature VCs below)

HTNRBREREIT—5 M 417 (Location. View/Appeal. Condition. Quality. Other,
B S /W5 oy RO R EAR) 6 N AT XL N IO, BT AR
RURHHIE B I RAE S S T EDTHR . FEE T ITEAZE, Remaining Residual 2334 A 3l

TN RG], RS —NAR M REIHE VC — AT EEREFIRHAE VCo

11.8 PHEFEM AKX
Adjusted Sale Price {712 Excel 2A3:
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o flifiX$5e: M BASE VALUE Ffz)a—MRERAEAT R I M @5tk ook 2 fil. AR
FAETLOG O G S FREL, N LAk i i BC AR SR 22 4RRALE o

o FJLLZM]: Net SP + MEE—ANr AT B AR BAT B e — AR ZZRFAEAT I I A 1 4 B A%
Z o XY H R AT T VA e A i A DT 5 8 2 ) T B S R AR

11.9 TARRGY S5 W] i oo
Bk TAEREZRY, DB IL AR EIMES . RIPBUE T -

o IAEAKXHICH (Net SP. FIRERZE. WE. HBEENS)
o FrA%EEITA (bt B, SSE. R AR ETTHED
o PRI

ME—RPE (ATiE) B ATOAR SR ZHRHAE M B TR A g——HI CQA[Residual 17 F 77 it
O IS S MR BROTHE X8 BTTAR LUK B T Fibnn . FRon T il

11.10 7£ Excel 1 A%

L FTTF SO ——M ] Excel BRGRAH BT A8 R T o

2. HOAZIE R —— A S R AU EBIE -

3. BB EZE——TERERMEST CROHITHE) F, BTG RXFREE P IHE TARHE (AL
By R RO SRBRE) MBI A BEE 2 FCRYBET . Remaining Residual 2330
A AR B o

4. ## Adjusted Sale Price——i% /" AR IRIENER ZERAE T H 333 o

5. ZR TARR—UREE T 3 ANLL LA HLERR], EE TR Z RIYR. M5k TIERK
FEHN R RS, FHECLL 3 AR AL o

WoR: BEIRER CQA % = W E| & FFEAT, HE Remaining Residual LT XK. XK ARG %
BEENTHLERAGE FGETESELRENZ AN ER.
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12 PR

RIS 2R . eGSR E NP Quarto TAEH: Generate Quarto Report (4
B Quarto gy, AT AMIAALEE 9 77, HMBTI N 7 1) SH—AAUEHRE
11, M Convert Quarto Report (34 Quarto 55, 5 10 77) ¥H AT H Al Quarto
MAF——E G A%

12.1 A Quarto i f

K.ii Generate Quarto Report 271 H #ij th S T HY <base>_qmd/ HHH—NHAEE
#) Quarto 41, HP S TCEHANAER .qnd FXME. FraBAERREELEIE (PNG fl PDF).
EEAE, DE— Word 288k IS BAHTEME %SO DLF T, @
id Quarto includes 5 HAth Quarto JEXXHE&F, Bffif quarto preview BAJHTI Y.

12.2 #¥#: Quarto {4

55 10 TR EE—N SO RS CBRIATS M 24 500 H il A2 O i o —— (B4R T DA S BT =
.qmd ) PLE A% AR HEHE -
o« HTML——/> .html 3 ff, A KaTeX #5 A E G WHKIE R FIH % A Flatly
Bootstrap F il Roboto Condensed F44,
o Word———NM@EAwmER DLW docx F. WEHZ. WiE, HHHAE LS HHK
MR —3K
o« PDF——{fi[{] LuaLaTeX Hihix, kB L. 405K R 786X E (Letter 5,
Ad), BE TR HAE RS R T, I8 Roboto Condensed #£ it Latin Modern
Math HElR2A TN YA IE] LaTeX LZATHRIN A 2124t PDF #£750,

miili Convert ($#) DUERFrARR. EIUER Bial7— MESHEE 2x B A I
IFD Quarto HERE, BFIORAFAT R BLRZS o 58 B A AN BH A SCAF (L L o

A EAE (BARLE . R T3, RCA TH. B PR L ORI A TE Gy ) H2 iE [m) ke 1k i)
AV BUFIAE IO % B H S Je P ) <datafile> earthui_log.txt, LAEHERR FIRUA ML ML RE -

12.3 MENA
BRI S DU &35

L Bmsisind—UEcR . BinER. Frisie R, /5 Ruia
R ——F % (degree) A& SCHGIEIRAS. W%k, A2 v B PN AL B
AFRZEI ({24 degree > 2 ) ——HiAIEARCHIA BARR: . Hickin i 28 RUAE 1L
ZAUHE—R?. GRSq. GCV. RSS, LUK CV R? ()8 H T2 i)
B FE——L LaTeX L5 #m M 5e % Earth #7572

FHERERB— A HRELLR R SCE N R A%
A B S —— TN B AR W SRR R R HE 4L R

0N OU W

g BT —8N ¢ KA PARTUMTER, SRR TN 3D EILEFSE
|

9. FH R —— T 0] A A SR A i R
10. B Mi—FREX A E (Residuals vs Fitted) « EZ Q-Q B, PLK Sz {8 X 5 I {E

(Actual vs Predicted)
11. ANOVA 45— B/REGAFERET RSS TTkr) # ik
12. Earth ¥iith—KH earth::summary () WJEIACAHH, AFESTEGI R4 T

XTI, 5 4-8 TIFIHS 10 T txi4 BirERES —K.
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7k ABEFE quarto R BF Quarto %%. EH PDF, MAMER LaTeX RATH
(Pl in# 3T tinytex::install_tinytex()) TN PDF Z H#AES W BHE .
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13 JahbBiRige: #tEM %t GAM

carthUI ALty I JE LB ——— A3 T glmnet HYFRPEM 4 (elastic net) fFIFEFI—A 2
F mgev () SCAIMBER (GAM) filfE. AAEAE—RCENENFHM TIRANIER: 4755
BEATHE earthUl TAEG A A 32, PLE EABIRR LA b4 o

13.1 At AR EHBIME?

carth HAIZY MM ELEIE. 5 ACBIBHLIAAERN TEREE : mJ5 ks EARIIGIZE. #HuR—
AR (subject) FETFHARIT H B0 AW P ANBIME o 240 earth JpRBLHEAT SR 0 2%
HAETHS S GAM i RlLE A e BT EAR RO B A4 T 8 45 18 5 A PS4SR 8 T B
— R R ——XAEEMAIFA TR PR — LSRR 5. AT T — 20, XFPog
AL WG R, SRR S B RIERIN, s A A EH L BT B
HERM. WAMEYEARET carth #H2 b ENIRVHEIER, JEA BB EI.

13.2 i HIRE
B FIFEAR R — A ML B A4S Shiny B H :

o earthUI::launch_glmnet O)——5PEMZEM H, ild 7879,

e earthUI::launch_mgcv()——GAM W H, ¥ild 7880,

AN R — 5 H AR ] — BB . ARTE earthUT Hrd TR A5 B 7EAL e b 57 B
A F——# [ earthUI AHLEIFHINTH 7B : Response (Wp;/HirZs &) Effective Date (ffff
MIEREH ) RCA X2 E CQA RAVHIEUE, DUKFEFERE (living-area) $5%E. XETLH
RN BERSERBCEAT, ERAEMBUER Fa =R E .

13.3 Gp: ] 45 fAfe

glmnet FIFF carth BRI FE pRA——HECEERRSE . A2 EIURI NI —AF 9 B R E R 51 5
N, HEEZRFA (lasso) /FRPERLEIENAL TXHEF T CEHLH A RS R F S
b3 glmnetUT Import”) o HARIRE T earth AR HA UM A, 7 RFLEIE AL 31
5 SR ARLEAREIE R B B ERI ST, 52 BB S WA glmnetUI 303

13.4 GAM 4ilfg

mgev FIFEER R — AN BAE R earth FUEEERZE, M2 EHRIAW RN LT, LL
earth #E T S BEENE SN (B0 E XX “mgevUl Auto-Export”) o BT GAM 7E A4 B H G
WA TEHESEEER, B5 ecarth MBI —H MR EIEMS B EUE, MIERF. L
degree < 2 ] earth i, SZHIEHR S WAIR megevUI LH

13.5 —ANSE I TAER

L. 5E4E earthUT & FFT 8 earth B8, B E (R0 RN 1k BULIIHIALLA (degree
< 2) #MEAZNFHMBBAE T . rds S

2. BPXIE I HATIT glmnet fl mgev filfe, A earth ZFRIFpEATRIEG. —HIE—A
B TAF—RIEFEREK . HA& fIREd 3o =0 B e i, & B 1Y 28 42 I
PPty AT

3. HHEA. EIRT &M Z YRS 84N #R o OR B A5 2R o BeAT AE A B 77 5 )
PRAECL AR A AL AR o

4. HAB=AGPREAS R 10 2] A B A S Quarto Ry o BRI IEHR S A H
A EAEE IR H B =8 (trilogy) o5, i =40 it nl B 9 20 7 — I i
B1T.
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Tr: XUESAECTFHET L HZTLEN: earthUI B X W TR

&

W, BART REIEEE N EEES

MA~ RCA. HERMK. )

BACMNEZEZEN. BEANERFEAERBEER 0 RFNENTER. KERFA
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14 #HREIE4E: Appraisal 1l.csv

carthUI (& — MR MLS #i4. MTREM N TARR. Wl gt 7y S0m

demo_file <- system.file("extdata", "Appraisal_1.csv", package = "earthUI")

df <- import_data(demo_file)

g, fE Shiny MW, KHEHFWEK in/ I (BAEQIEDTH RHEHAE 91964

YESCHERIN) . #RJGHESE 2 7 (Import Data, SARHE) HEHFE.

14.1 i

O E R B — A MLS S 1,501 @ EILR, M 1170 1 MEma s
(subject) ($k 1,502 7). HMARE AL KETGHHMEETHE . BRSMERERR 5

g TR

A, HEETACIMN — A SRR . B AR (5 B2 C A s BR .

14.2 5

weight numeric — MWAE (0= FS58E)

id numeric display_only NEkicsE ID

property_id numeric display_ only MLS BErebRiles

listing__id character | display_only MLS H: =

parcel__number character | display_only BBV B FZHS (APN)
street__address character | display_only J e Hihl

city__name character | display_only I

postal__code character | display_only WBEL 4 fY (ZIP)

county__name character | display_only H

contract_date Date contract_date WHEASFHM (AT sale_age)
sale_age numeric | — AT HIARIE O B dk H i R% (Wi 5)
coe_date Date display_ only T 5ER (close of escrow) HHH
listing_ status character | display_only RS (547 Sold™)

sale_ price numeric (target) M M . A% He:

rent numeric — Afle (AT %2 Bk

list_ price numeric display_ only RS

original_list_ price | numeric display_only JR UG HE R RS

living_ sqft numeric living_area BEAEmAR CEAER)

beds_total integer — BhE AR

baths_total numeric — WEMBH (Fn 25 =2 44T + 1 42k10)
lot_ size numeric lot_size M (RN

area_ id integer area MLS XIsriRaF

area_ text character | display_ only X 35k 42 FR

age numeric actual age B (4F)

year_built integer display_ only ARGy

latitude numeric latitude AR (BN U4 TN B /NEE S 3 )
longitude numeric longitude SR (AR IO & T NBIINE R 3 f7)
latitude6 numeric display_ only KSR

longitude6 numeric display__only Lk L

garage spaces integer — LN

fp__count integer — BEIPEL B

no of stories numeric — %RE%

style character | — B XA

view character | — A (f|in”Neighborhood”. "Hills”)
days_on_ market integer dom T REL

listing date Date listing_date HHN

sale concessions numeric concessions 2771k (concessions) 4%
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14.3 gMHRE LTSI

N =

@ Al

e © 0N

JB 3 earthUIl: earthUI::launch()

Tt New Project (FrgtWiH) 1mFHa)Ed—14 Purpose (1i®) & For Appraisal (I
i) E"JIF@ H., JEMhN Appraisal_1.csv fEAWIIAEIRE S

YE5 2 75 (Import Data) Hri%#% Appraisal_1.csv

4% sale_price fENHARAER

e R TRTE E R
?P‘JJ\?MWJ”’FE' sale_age. living_sqft. baths_total. lot_size. area_id ({fEH

). age. latitude. longitude. garage_spaces

pis degree A 1, g Fit Earth Model (34 Earth £#!)
THEE R (5 6 #). ®H CQA Hi#

THH RCA % (55 7 7). CQA /B4 ~5.00
A LR MRS (5 8 47)

#oR: E%Mma’y MLS B2 8, ET-HBEERZEER earthUl AW T riE. LHE
PWHTRN L ERB Y52 R2 5T 0.85 WA,
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15 itk IhRg: Prolog SUATRELS HE AL

0.10.0 JRAGI N T —Wiv] 3% HAf R Stk f Dhse . AT MLS 5 R A4 i 1 SCAR 51 A S B
AR A F ) FRAE—— 1 ZE A& “Public Remarks” (A FF4E) 51, WAMEEIREZL AL
K UIGES 5 RIRRAES 2, B0 5 4 AE s BE A i . $RERG| 20 Prolog, BAKRT & &€
FA L (Definite Clause Grammars, DCG): Y& (remarks) SCASHH B U “move
in ready”™3 car garage” 8%, “owned solar”Z£45iERFN] , L) Prolog SUEMN LR RS -
GIREARTEFF £ 2 H . HRIE R DL 2 F TR B A S0 EL AR IR A1 — 41 52 4
—H B HE R B T AE MLS BGRB9S Prolog, JtHZ DCG.
MEXAEAE, UG AT ZIEEBRIA A, RAIE earthUI B H A4 TAET

TEANE.

XA WAL TR L i e i VE DR . HARBOOEBEAN S, R G I A SEBnfili

TAERIBIE—— (R SR IO BB TR A 1, 250K 5 JEOCASAZ X o A A T %
i, HE R4 Prolog Ml DCG SR TAERIR. &Pt —YI#2 M i B A3 4n
RMBULM R, AFTRM Settings HHITF G IS ARSERI AT o

15.1 ‘EHEH

MLS BFFE H HSCATI ) B 5 2 7 B R BE KRS M R IE R o X — 1T b PR Pyl
FPRRIBI A (LS 6 35), KX B STAH A Ay (] JE AT DL F) i 41 -

o remarks 3l Prolog DCG Ui, &AM B @M AR K — ANFFAES] o 51 i 28 e IR
B 2R BRI E E R i public_remarks 42 Ji pr_* %1, agent_remark A:Ji{ ar_x*
G, R

o list 4| (flil existing_structures = "Shed, Workshop") #% ¥4 o M4 4 15 1)
<col>_<value> TRUE/FALSE %], X—&0#&4i R SLP, Z2ATFHE Prolog.

Kl B /) SC ¥ (inst/prolog/mls_remarks.pl) HEF AR N AR WA 1-5 &
condition_score M YCRILEL: SWMARES FUWAREL; B HES LinEdisd, AR K Al
MR b B AR H SRR R EEEMBEEETR: ki K7k H A=A et B
R WEEN (WE. A6, TIEH. casitas K5 REZE) KM “40x50”5X 2 R} fighT
HER: BEERSEYZE . KHEA A SHEZ S BibfgeE: MEER (&3 #r
FHRRMEE) . 5EERMRKNZ ST M (M. HOA &35, KBHREFH % 2 L Wr.
Mello-Roos) ; X2 LIKEEEE A [—1,1) 58S/ BUEE IED .

15.2 BEESK: vProlog (Trealla), T3k SWI-Prolog

#HIEMENT 1217 T vProlog R 12 F——— /N H A &H Trealla Prolog 5%, B A fE CRAN
b iEHIEAS SO 3L “Installing earthUT and vProlog” (4234 earthUI 45 vProlog) —{5ffN,
MAEE B r-universe 0 FE 223 (34 Windows il macOS H) i 4% — gkl €2, HEAR N T
github.com/wcraytor/vProlog) . Joi&EtH A2 di FEM RS2k Prolog &3 (Fitf SWI-
Prolog A& HABSLIN) o AIRERD vProlog, FTEMHT Bk T4 HigR, M list ZIR51
R iafT. HiBIPKEL vProlog_available () AR5 5|2 S RGO 4.

15.3 JHl51817

1. TJF Settings (&% 'E., %K +HR) ., Ak Enable Prolog / list column processing
(JEH Prolog / BIRFNAEIR) o ZIFREBINKHA, A SHDRE—T 17 24 Prolog &
A AHREF P R , $20H iE 0k B, HERTE Project Information (WiH{FR) %)
TEHEH
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2. TEWNATE R, BAHRH|H Special (F55k) MM remarks 8¢ list (&FhA@HR
LR EH 2 o

3. AL 4 555 5 T2 EA) Execute Prolog Processing ($#f7 Prolog 4b
) Xig. BRERNHIE:

1. Expand lists & remarks (JEFF5| £ 5&1E) %4> remarks 5lizfT DCG 3k,
FHXFEA list FIPETMBYRS . BN E XM HAB A Lasfr UoRFiE s, —H
A e ER P CIRIT, HRAABAE o M R gk B AR R R

2. Execute derivation rules (HUfF#FHUN) —ERIFERIF) LN & E S H) Prolog
derive/2 FLN (WF30). HMTEETTHI S & R ARSI TRIE,

15.4 R0

X T8 —HIEAT, earthUl ¥ % T M & FI Wi 5 A cell(Name, Value) 3L, FHUCHE A
derive(Col, Val) MM T A fE——8 N AR M Col AR A — A%, HEH LR EIHY
% —/MEHE, BT DUFE S R — 5 S0 T4 - 4fiBhiE T (count_true/2. count_false/2.
count_true_prefix/2. cell_or/3. is_na/1) T FrEEYH NA AHE, 1f drop/1 FHELLSTEM
Nz17E EFAM M. -

/% Merge a collinear cluster of solar flags into one boolean.
derive(solar_any, B) :-

( cell(pr_has_solar, true)

; cell(pr_solar_owned, true)

; cell(pr_has_battery, true) ) -> B = true ; B = false.

% Count amenities instead of OR-ing them (numeric column).
derive(amenity_count, N) :- count_true_prefix(pr_has_, N).

/i Threshold -> boolean, with a fallback clause.
derive(big_outbuilding, true) :- cell(pr_outbuilding_sqft, S), S >= 1000.
derive(big_outbuilding, false).

/4 Discard a raw granular column once consolidated.
drop(pr_price_solar_lease).

FUNAF AR AT H AL <project>_rules.pl SCAEHT, S HI—4 i 58 B TERE A AL
WGk, FFi@id Edit derivation rules... (ZiffE SHUN------) FE—ANTNRN. ATHED). H
Al B M AR AR D S 25 h g . Check (R#) 40 W 7E APAT RN B A5 50 T % HgE4T
I GEVEFRE. mEms, DUREEEES 1 7rikiErs) .

15.5 iRl 5 WO s B SO

F—H B G, WA HBIRHESRS L <original_name>_<YYMMDD_HHMMSS>.x1sx HFERE
NI H N SCHEIE, BRI B BIE S B SCH—— BT 50 H IS8 B 2 W40 5 i
B, EUILRFLERKEASPESZ A, M glmnetUL F1 mgevUT ff A #H81E & [/ — AN S0
JR AR T IR 0k A S HERRAERLEL 2 A AR BB ) 1 2 85 E B AN N TOAR & SCASRRAT 7]
REr=AE KRR, HHEHRE B A NBIERFIbRE R Latent (B7E), sH x H
2 (WA 6 B

15.6 4wt -5 REk S

BARAKEBESH, ot H f# f: execute_prolog_processing(df, remarks_cols,
list_cols, rules_text) MW MHEZ NI HI B, HIEE R T remarks_to_columns_().
split_list_column_(). apply_user_rules_() fl validate_rules_(). {fii T inst/prolog/
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TR Prolog YR 4145 : mls_remarks.pl (DCG i HHEEA) - mls_analyze.pl
(T B MR 8 S0 4F 10 BK5)) « mls_rules.pl (A]Hb#E SR04 FH A BIE ) . DL
climate_regions_ca.pl (I, TF3),

15.7 RS X

— I fitl 2 A S0 1 Th RE 4 Rt 2k 4 A% T A 4R AE—— BV AR L RS HS IR AE A /DB AT Bl R ) g
TovE i AT RRAE (Fln 28 & K KAL) o =AY R BB fi%——climate_region_for().
market_area_profile() Fll climate_feature_priors() i H prrepiE (B + k) 3
N-ENE B 2 T R IR R A X 2 — GRS MM EEIR TR & 16 ANE i A X
MR, I XIGER E HVAC 56185 (JE82. . ALK KWL 2EHRS 6 &
St pg) W B TTERIN B SE 5 . Prolog #5iHt climate_regions_ca.pl B T [H—&5K, 7]
YEHES N AR R PO R —ANTER R EA R, WAL T w2, XL 54N
FRAEME IR, AT R B A EEEE —XIBAR Ot RS 24 XK E)
W FHAG T IR A% -

15.7.1 @A : XA 5T X ik

IFIAR R S — A 45X, MIE S earthUL YEEPRyGE g A, AEERERIEHER
JEEX AL (jurisdiction packs): HEE. IR FELE (FREX. fTEHEITIHE. $HE
%) . DI H RGN ERREATEZRARE A, FHib— /N R — e M. —
MEEREFEN (Land) , T2 EEHR—N/NE. 5ZREATH X (market-area
modules) 2 MHHER—H 4 137 X I8 0 A 1 5 -5 SRS 4 65 .

ZHE BT B # A B Valuation Engineer AEMNITE — &7, HMAMIACHIES RS
—I3H, MISEH %, gl LLM 5gik: #H5R EHW A £ 4> Prolog #2751, LI ™ H
BB BB A R IERR T o AR — N ORI (schema) , FEFFFA 528 85
R (BUIFIFE R A ), FBIHE H Rk Claude XFER BY T REMARTE X H—T7 1500 A 48
EE MR ERE AN earthUL £ MAA K ZR Prolog, - H—/NHA P A5
JEgy (. BEEE. S| HSBEMmEreE) wiEds, SrgEH. 810MHRS
HIELER LR AN B ——F R EE . B E] H B BUER 6 —— B e R 3X 285
FIE A AR Z L A TR R T H, b wEn s | i A A0 R HRR AR .

/R —ANERAWER: ERFEE, BH derive/2 N AR EW pr+ IR EAN DA
KA BT B E A RF, A drop/1 EFCELHELELRE, RRGKREFENRETNEE. X
B URFEFNE T RMEE, FELXLETE.

S5 3k

Friedman, Jerome H. (1991). “Multivariate Adaptive Regression Splines”. In: The Annals of
Statistics 19.1, pp. 1-141. DOI: 10.1214/a0s/1176347963.

Milborrow, Stephen (Oct. 1, 2024). earth: Multivariate Adaptive Regression Splines. R package.
URL: https://CRAN.R-project.org/package=earth.

— (n.d.[a]). Notes on the earth Package. URL: http://www.milbo.org/doc/earth-notes.pdf.

— (n.d.[b]). Variance Models in earth. URL: http://www.milbo.org/doc/earth-varmod. pdf.
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glmnetUI: glmnet (Lasso H3ffkEM %) HAMRAEH N
E L]

R SUEA, MATE @M B EEHE MBI TR, H RN B A
William Bert Craytor
91, 1 - 2026 AEREZE
RFEAM: 2026 47 A 1 H
DOL: 10.67330/ja8s2k39

© 2026 William Bert Craytor. Published by Pacific Vista Net.
AFFTBORPOCEARYE MR E 4 4.0 BRFAEML (CC BY 4.0) BF&HRET.

F%E ., glmnetUl Jj& R 155 glmnet A E LA A (graphical user interface), %
fiE R Lasso. U4 WH55PERI2% (elastic net) &S SRILE IEMMLR)) L&A (generalized
linear model) o ‘BHEME = A @A —— AL, o= {5 5 i3 X3k —3F 51
SHPEEERESAN EARE. 2 XEIENA. REBEER D RS FH. A30exT
glmnetUT MRS R ER . B TAERRRE. S BRA UL SR S%

R Lasso, WSEIE, sapERIZ:, EM{LEE, glmnet, R, EH R, FHHr2EA

% (2026 4 7 H): AFEIHTAA L glmnetUT 23§ N\ earthUT (0.11.0 ZLUFIRA), 4
SRR A 2% TAE AR S MARS f1 GAM TAERAE—[F 1 earthUI $24E. glmnetUI
P EBRA KRGS (0.5.0) £ TE https://github. com/wcraytor/glmnetUl; JG4EIF A
BAE earthUT Fhghsl, A EHTEAMAR glmnetUL,

H3x
1 5% 3
L1 R 3
1.1.1 Lasso . . . . . o e e 3
1.1.2 WBEIFSEMEMNZE . . . e 4
1.1.3 glmnet AL . . . . 4
1.1.4 5 MARS (earth) fl GAM (mgev) FUELEE . . . . . . . .. . ... ... 4
115 HEEBITAERFE . . . . . 5
1.2 fF4 glmnetUI? . . o oo e 5
1.3 SR . ., 5
L4 BHIFELRIINRE . . . . 6
15 HREE BT . 6
2 MLS g N B HEER 7
2.1 ARG . . L . 7
2.2 AEMEEERFERIF . 7
2.3 BEBRFIGTZLITE « o o o o 8
24 BUBFRESSEEME .. 8
2.5 MREATHOOIE . . . 8
3 AR 9
3.1 MER ., 9
311 BEEE 1T . ., 9
3.1.2 B IRIERE . . . . o 9

3.2 AR TAERER . . . . o o 9
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3.3 THE .. 10
3.4 M oearthUL BN (AIEE) . . . o o 10
3.5 EMHRIETR . .. . . . 10
3.6 WEMFEEAL . 11
3.7 VRIS 11
3.8 KIREGAHALIZEE . . . . 11

381 MREEBRIME . . . 12
ik 13
4.1 FREVATFEOALBE . . .. 13
4.2 FEWEHSBAEBEE ... 13
4.3 ERERANIEE . . . o e 13
4.4 RCA JHEEMENE . . . . 13
T3 X4 =X 14
51 HfEMMBERIIES . o 14
5.2 fIBHMERATIZES . . . 14
GBI et 15
6.1 HERASE: . . 15
6.2 TSI . . .. 15
6.3 BIERBKIMESFIHERE . . . . 15
6.4 WIS H5ZWBGEIM . . . . . . . 15
6.5 HRERAIZRAIZE . . . L 16
ZHERE 17
7.1 Alpha (GREZEL) . . . . 17
7.2 Lambda BUIEEE . . . . . . 17
7.3 Family (AFRHE) . . . . 17
7.4 Standardize (FR¥EAL) . . . . . 17
TEORFERLI 18
T6 A Lasso. . . . .. 18
TTOBENURRT . 18
T8 AHEIFFERE . . . 18
7.9 EIEBENTRCN, UAERREIRN) . . . 19
T10 BEBEL . . . 19
TAL BEBGME . . . . 19
AR 20
81 BIAHAIL . . o 20
82 MWEHRBHIHEETHA . . .« 20
EiE SIS 21
9.1 Data Preview (ZLIEIRUE) . . . . . o 21
9.2 Equation (FFE) . . . . 21
9.3 Correlation (FHFEME) . . . . . o 21
9.4 Summary (FZE) . . . . 21
9.5 Coefficients (ZZEL) . . . . . 21
9.6 Variable Importance (ZFREEZE) . . . . . . 22
9.7 Contributions (FTHER) . . . . . . e 22
9.8 ANOVA (FFZESWT) . . o 22
9.9 Diagnostics (IZWr) . . . . . . 22
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9.10 Glmnet Output (Glmnet ) . . . . . .. .. ... ... ... ... ... 22
9.11 Report (FREF) . . . o o e 23
10 TFEHHE 24
101 BIHIF o o, 24
10.2 CQA 43EE .« o o o 24
11 RCA 45 TF#% 25
111 4T RCA SHEHE . .« . e 25
11.2 CQA Z3HEEE . . . . . . o e 25
113 BIHIF .« o o 25
12 B8 ik ik 26
12.1 ARl RERTIERE . . . . . 26
12.2 TAEBRRES . . . 26
12.3 THEEMIP SRS BTONG . . . o 26
13 F#E#HE 27
13.1 B Quarto TAERAR . . . . . . o 27
13.2 BRI 27
13.3 IEE . . o o 27
14 5 earthUI fjHpE% 29
4.1 FBFES 29
14.2 FEFRITHEE . . . . . 29
14.3 fIEHZHIE—A . . o 29
15 R EIES: Appraisal__1l.csv 30
5.0 B . o, 30
15.2 BBl oo, 30
15.3 BEUMIELE ETFRRER . . . . 30
16 RGER Gl fEHEE 32
16.1 ZHFRMIEE . . 32
16.2 AIERARI . . o o o 32
16.3 BB . . . 32
16.4 FEZGEFT .« o o o 32
16.5 FEEEHERS . . . o 32
1 518

1.1 i 5HER
1.1.1 Lasso

Lasso (Least Absolute Shrinkage and Selection Operator, /NI YE 5EFEEF) B
Robert Tibshirani J* 1996 4F$&H . XM ZHEXTFFFEER (lasso) HHENR—ERE—
FHEERE 2R L REE A28 & . Tibshirani Z i XN FE, REANZFTRENS BHE R
B, ZRENgHE, FRE IR BRI A, MATATGE H R Le A B B FERE T 2
Tibshirani B WAET % /N T BFrREON E— L1 &5 (penalty, RELXFEZF) -
WE S (ridge regression, Hoerl 5 Kennard, 1970) FrF ) Lo fE30 H & 1 RE A U467k
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AR E;, 52 08H, L EBEr-AfEmnm, Hhir2 28R E5ETE. X5 Lasso BE
F—MIEN{E (regularization) 77y, W &—PpAF Bk k.

1.1.2 U [m] 5 L5 o] 2%

I E )T (ridge regression) A Arthur Hoerl 5 Robert Kennard F 1970 B2 H . ‘BRI Lo
B (RECEI 2, S pcdsirf 240, HIr A A B R B Em R, YA R
EFEFEAR M (B EAEME) B, W RIARAR, HEASHEER.

sHpE 2% (elastic net) Hj Hui Zou 5 Trevor Hastie F 2005 4E$EH ., BIEWHFMET 45452
Ko BASE o BWHIMEWRLL: o =1 A4l Lasso, o =0 R4ilgFIH, AT HERERENZ
W E. #MPER AR T Lasso B—AN AR 47000048 & 5 BEAH R, Lasso A Hk
Horp— AT 200 LA, T R XA 9 D) 2 LA S 1 1 0 A i R AL DR B

1.1.3 glmnet %#-4

R #{4 glmnet HHFIHAE K2 Jerome Friedman. Trevor Hastie 5 Robert Tibshirani J
Ko EAH FAR R MRS T B SAE R ) LR HEARTY (generalized linear model, GLM) 3
S 4% IE 4L (Friedman, Hastie, and Tibshirani 2010), )5 X3 J@#| Cox b f] X w7
(Simon et al. 2011) PLR4i)~ L&A= R & (Tay, Narasimhan, and Hastie 2023). Z%HA4-£2
A AL gaussian (Zf% ). binomial (38#5). poisson FHAh GLM Jji,

glmnet [ E4GEMEALHE

o IEMMEEAE: —KIZFHEIATFEEA lambda pIAR ERIGHR, LUAERAS lambda 40535340

A%
o RXIGHE (cross-validation): cv.glmnet () it &k F738 EUE H 33 H 0 ) 1E AL 5
528

o RENMR: ZHREATERA RECSE FRAITR (FF5 4.
o FAHM lasso (relaxed lasso) : FEEH AR & b DLk S 1 7550 BX 58 & A A5 B30l & 4
B, DIsIMm 2 .

1.1.4 5 MARS (earth) fl GAM (mgcv) WJELE

carth W FIFR 7P K H PG ALBEREH (glmnet 55 mgev) A RREIMEBT 5. TR TEL]
T

2 glmnet (751 2% ) earth (MARS) mgecv (GAM)
PRl M GiFIENMER) BN (H@EMAE | Ui IdEEME (A
%) %)
E[R57 IR AR B E | SR T R BRI R B 35
PRIZL SR 5L FIECEERRB A 2Bl | B il SRS
%)
B TR WHE., 2/ L &3 WHE., Z/muim /& A%, 28 HOBUESTIR
(Lasso) mZE SRS GCV 4% (select=TRUE)
B
A2 H. I PR XA (A5 BETEREEREPIRE | KEROEED (teO.
fiFRE) (TfERE, Bl 3 ) tiQ))
A fRE i REANEHANE, & | g KRBEARRERSBE | OGRS HZ,
A5 T LR MR JEHEM
Hd T YR ARRERE. | BIRAIEFEERES R RIS R,
UNEZN HAEH TR AR
RCA % BAS B MR R Sl g BB | EHmSETE A
LR iy
SUE REE AT 28 LB IE R SE 1) T GCV BTk REML/GCV X:ig%
lambda kvt
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MARS (Multivariate Adaptive Regression Splines, £ 7t H & W B J34£45%) iy Jerome Fried-
man T 1991 F$E . BB NEE b B 15 B R B A PR L max(0, 2 — k) R H T S0 E R A
BB MR, H R SZIE Stephen Milborrow 4s’5 H) earth #{4:4. MARS WK ATET
AP E T A3 R IFELM R RS ZEAEM . B g K (ARIHHMIED) f4tT
el JEE T AR P {550 7 T 28

GAM (Generalized Additive Models, J~ X a[fii#!) B Hastie 5 Tibshirani F 1990 4F
IERXW. H R 523 mgev B Simon Wood 45, #eft A 36 EEHE (& H REML &
GCV) HJAES BEIEMAES . GAM P=A: 6Tl 50 il 2248 T T AL AR RS . 24 earthUT #1075 53
B FHE mgevUL B, earth MM BT R S/ER GAM MIRHHELG A, MM MARS #H
EN T EEMS GAM BDEIEMITE SR

1.1.5  #ferd i TARRAE
XFF B fhff (real estate appraisal) DL HCA R 20T ke mT AP SR -

L.\ earthUI ANF, RBEBEPHEZL R, FLERRELEAEM . earth ) H 33
Hogtkh o PRERESR IR AR WA 5%

2. W mgevUT IMPAAIAL , A0SR 484 B4R 2 B A ALY o 18 earthUT B35 5 A\ mgevUI,
BIAT M 73 B R R AT - i o I B A

3. ] glmnetUT, 4EFHESEZHRNARESE (Lasso) . FlilAS B4R HOL s W
kR, B A BAAR A IEN L. 8T B A A 2 AR R

1.2 472 glmnetUI?

glmnetUI /& R 155 glmnet AL P 5L (graphical user interface). ‘& LIZASH# Shiny
MARFRERET— T ER. BRRSS. AR, . B\ R HREINE, FALIEE
(CSV 8 Excel), BLEARR, R HAHPETRIE

MY HTAEE , glmnetUT A — A~ B 22 A A6 B AR Sk i 90 4% I b B e i
earthUIl ¥ —#2 & AF, H earthUI::launch_glmnet() J33l. W HREFAH LR AL
PR —P—H T s AR RETT XM a3 4. =AM (earth. glmnet. mgev)
IZR—ANIE R /A5 B R P DK R — 8 S Rk it

TN RO T SR TR : RS ARILE. EMLEAE. 2WiE. AR,
BRRE, DLRA R Word. PDF g, HTML 4% & -

S N 45 B 255 7 PR E B R |

o W[ (alpha = 0): HZELEIEATA AL THGE . 24BN 2 A RN A6 -

o Lasso [A])] (alpha = 1): A DHERBAEMAEF HE, N SHL A S48 B, R
SIS RN ) o

o HPERZE (0 < alpha < 1): PIRMEGERIRG . YPTNAL B2 HAH R RHRA -

1.3 =fh @A

A glmnetUT T B # A —4> Purpose (JHi&), 7EGIEWHIEE (5 1 19, Project (JH)).
LHTIE A R e MR T R T R 2 B A A S — U TR, 1§ Q8T —
NEAZAEIH . =P -

o General GEH) —i& FH T 28 i) AR B B R 45 1 e P 28 181 ) . 53X BRI
B EE s B ny AL B E TARREE . ST 404 FH ARt nshee .

o For Appraisal (HTfkff) 3 By M A AR R i AR P R 4 BT U . BE D T R R —
YA ERIIDRE . SREAREIPL AL . F5k 5 $5 E AR ZE 2 R (Residual Constraint
Approach, RCA),

o Market Area Analysis (T X0 1) —— AT XIS 58 € il R 3 0 4% 0l ) . 384
T AT BE E T g A I ThAE . FE T B HERRAR AT
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TERX =P T, A% O A 5] 2 52 A1 R

BIRLIREAERL S — A TRPE 48 (glmnet)

R R v 4 i WK LB B 0 R AR TR T

1.4 pri=L Hoae

W %% For Appraisal 5{ Market Area Analysis I, glmnetUI <8 3T 0 B =404
B DR -

o KPRk 45 &

#r: General A ERNEHA THMHEEE

B A T AE B A AT DLARIC — AR Bk A €, B30 contract_date.
dom. concessions. latitude. longitude. living_area. lot_size. actual_age.
effective_age. area. site_dimensions BY, display_only. X458 E &ML ERLE
Hig i A ab e .
%%Eﬂ%——W%ﬁﬁﬁﬁﬁﬁﬁﬁﬂéﬁ@@%ﬁAﬁ$ﬁﬁE3ﬁ,uﬁiﬁw
T o

Sale Age | (AHTFE) — 4 3F 935 €N contract_date HIEfit T Effective Date
(S ZEEH) B, glmnetUI &3t 5—14 sale_age | (B3 H#H 5 36HE H Z B RED)
It B RAE SR R 7 AR &

RCA it (RS M, IEBEEZ S glmnetUL A DLiT55% %
2 0k (RCA) i, BT B REE. &/ BIREILE, DUEAR L
VAR5 RN o

L. B¥E. IRKBHF. BNERSTHE

ARERAFH L AL T — RAFF o 6o

1.5 HE EF
i glmnetUT f) 5% :

1.

2.

Qo

. M earthUI N\ (7]i%)

- PLAH
- KBS T EO Excel, A gdFHR Quarto iy, o (FEMMEET) 5

T R H22%% earthUI: install.packages("earthUI") glmnet §F2 B ETEN (R
FIF R AT, 2 WAR earthUI —32d1 i) “Installing earthUI and vProlog’s )
JEE N HFRF: 78 R H1i81T earthUI: :launch_glmnet () o B FHFE P2 7E R ) DX b6
DA 0 7879 FTHF . &4 T LAYE X Yo &5 H B2 M) http://localhost:7879. M
e icAE R byl i A st B ke

- FEMAREEE 1 TR BT E - T H B30 g TAE s (B2 I/ A B ) &

HoiN / f SO . I E AR IE 20 regProj MRESR N, F-L Mk AR earthUT
M mgevUL e/ FTIF—DNRANFAZRIIH , e Uiz 77 XK.

CFERS 2 TRONEE . Y HTIEH BN SO A CSV B Excel SR ESCFIR

NG, mid Refresh  (RIFET) BIRr5 HEAT.
% 3 TARGTFEFEAN— earthUI £554 .rds X, LIEE
carth PIEEESLREL S glmnet WIIEMIMLEE A . B WA earthUL 558, Bkt b o

- RER R — R B RPN R, REAERE. BT, e TR RS

ffa.
#E glmnet 2% alpha. lambda. family. fF5Z)R. 28 H.I0 F HAhHE T
M “Fit Glmnet Model” (14 Glmnet ##)), FE7EF AR AEF 4R

RCA {8 54858 E£H (Sales Comparison Grid) .

BB S A S RAAAE D WSS A ARG AR RSB [/ — M N SRR
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2 MLS Hiy N R 2R

XF B = il 5T A TARRRE, A AN BPRE % ok 3 2 H kS (Multiple Listing
Service, MLS) F:Hi3CHFo AN F 3G BT SO 4544 DL glmnetUT AT LU ATAY 51 o

2.1 XRG4

glmnetUI 325 CSV 5 Excel (.x1sx. .xls) /. AN, 542 Hsh#EH k) snake_case
BN, “Living SqFt”45 4 1living_sqft, “Contract Date”45 4 contract_date, “Sale Price”
A%y sale_priceo XPMHLIEILHAIR T8N TAERAE A G| M —8E. S AT CSV 45
PR/ NI SRR IC X B E (B0 3 3 “Locale & Regional Settings”) o

J)Ffﬁrl?@%ﬁ%i{ﬁf‘lﬁl%’l%—@{ﬁ)ﬁ?i%*& AT, GBI —EtE. SRS — TS
H o

2.2 AP BT A5
HAR glmnetUT o LUEBAER—A15) . (Ho2 BRI TARRAE B LU N &9 2 O

Sale Price (RACHT | (EbRARE) | MU i i Ay
#)

Contract Date (& | contract_date FTFil% sale_age (FREFLHEHAIREL)
[H] H 3%)
Listing Date (3£ listing_date | fE¥%A DOM %}, 54 F HW—#it%E DOM
JéH )
Days on Market dom ETREG BT RHEgR+
(FETTREL)
Concessions (f{3& | concessions | A ILF]; KA = BAMg — kL7
pwilD)
Living Area (SF) living_area BRI (residual_sf. cqa_sf)
(RAFEmA)

Lot Size (Mi¥tii | lot_size S HL R

)

Site Dimensions site_dimensions5HiFr AT —4
CEHLR )

Latitude (Z5iE) latitude PO TNEIINE S 3 f
Longitude (£:)#) | longitude s RNENE S G 3 1
Area ID (X34 | area Hr Xk / 1 XARiR

=)

Actual Age (5ZPr | actual_age Y AERS

AFEHY)

Effective Age (5 | effective_age| ¥\ ARAER

BAFRE)

Address (i) display_only | /R T FHEERF: Ak AN

L AR 91 4 7T DUAE T AME—"Re Bk R Z BT LIS, oA Tk R RFREXTEAN1E
REERALEE . BRIEZ AL, B M) 4 MBUER AR BB, DIk CE7EMG o)
Mo

HAEFAFIH R LT glmnetUL & JFATIEN——4Bk/DIE—F1, HH B DI RERE ELE A0 o
Ak, XTI, AREIMEZ AR, B AL NI
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1. Sale Age (BARMEE) ——A WA HIHE M 8 i 26 dE H Z 1B REL . #(8 F 5 41
FERIRCR s, JUHSE ML 5 AEH Al sale_age TEAfTH A& A AL OER] .

2. Living Area (JREHM) — W HE PR A Living Sqft™ “GLA” (gross living area, 5 J&
FEER) %, XERZNMEH X —EZRERE.

3. Total Bath Count (PAHEE) —2T. Woz—T. RTNSZ =THEZ
fan, A Tm—ETaEh 2.5,

4. Garage Bays (Ffi%{) 5 Garage Area (FEHM) —EEIFEMNHBBENEET
o

5. Lot Size (HidtiifH) /R 4513 o AT AN el M oy AN VY

6. Longitude (£)¥). Latitude (4%), LIk (#f) Area ID (X4 ). XL E
A5 A B PR R B RS 22 .

2.3 $pRIlan LA E

glmnetUT i3 55k 22 845 2 i AES 44 K 1R 5. HE MLS JH S, 0] DLRE 2 v 444551
— REETERELERER (55 6 ) P 7 IEMPERREAR.

filan, B MLS W] g 8 4= A 5 8 “GLA” . “Living SqFt”. “liv_area” 5§
“gross_living area” . AN ZJG (F] 4% K snake case) , B HFF7E Special (JE#k) T
PAEHHUEFEE N living_area, METRIRHFIHAFTRUM, glmnetUT £84 HERITHF T
e R5% 2% o

2.4 HEpiE S ek

o BRIAE (NA): ALMHMNAS RS S AR H S NA BT, SAERIG AT E SR

o HEIFI: FRaH 0 H IR PR IITE SN 2 B Ef#T. MR AE 4 ALEa I, 8
St 2 SLAREGAS AT o

o BUEF: ARG AR HIREAR 1ER S S B AU (E . AR MLS S
A A B TS BT R4 FRAF (14n“$350,0007 8% “350.000,007) , AT RET AL SN R 6
(ERGEYE

« WFH: 3OS, TRUE/FALSE ZIA R P51 & B 3l 73 2R A8 B AR — [ E A R
ENUIERF. MBIES] (1% 7 0 K s s 1) HA (e A H Factor
(HF) EHEHERS A S48 T glmnetUT 26 23 MR 4500 14 33 61 44 7 3L oAy 43 28 4
B, PR bath_count IXAFHYESHUK EIN AL B (REFZESE. Special M 5REIEN
SR /e

RET: FARFREETMRERTN NA —Fl. SRRERSWFI T RIFEAETHI R T UFH
RHERE NA 5|, &S NAEEHE.

2.5 HRRYITHINLE

7 Appraisal (ffiffr) #UF, 58 1 {7 BA0RFRYL . HREATEINTHRAZ L. ARIITT
A HHERG . WA SRR . SR S NARIAT AR E .

7£ Market Area Analysis (i3 X8 #r) BT, JEARIBES 1 F72 W M.

fE General GEHM]) BT BAFRETAB— AT —ULR{,
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3 @R

3.1 ik

Ja gl glmnetUL W FIERIAE I B A (General Purpose) X, B M EMEIEE—m AR
2 o M PR AL s —— SR AL SE B A R 45 81 UE T AR AR . £5 T AT glmnetUT FFRI2E5 R £
Aoy AT TARBRSE, BLATA] I e

AT, ROSigLEired HIGE (REks. BichiEE. AsprBEE. RCA). filid
BEZGRER, T TEEERE. SHME. BARNE5SH.

311 PEH—15
FIHRA KT H R, AR HI—A Skip first row (BHE#—17) ithe. Ak
. LT R B ER A . U 1 1S — R R RR I S RLIERY  X—
BT FERIBENT, 45 147 (BRI B2 F 3k

3.1.2 M@ AMRFIE

BOE (PN R R, BASR. ZHI) Sk NS5 @i R & 70 Bl A7 AE
WA AT UM, SRR E LA, & EHRE .

3.2 B TAEHIRR

MRS 2R/, 51 SENTH EF—BERHRE FH. 28N RIETIF
W EEA I, PRI ST E W EA R i SOrkJe g shmi B #5450 WA
B R ST B

1. Project (Wi H) —— G SITHIH . W H &€ HiEf TS (HR. M/ 48 B 57)
FHEN (<os>_in/) FHSCAEIE. T H FAEILZ ) regProj MRHEE T (BRIA ~/regProj,
A[ Ff REGPROJ_ROOT MMRAF A 55 ) . IS5 Wbk FARIT earthUL F1 mgevUI 3L, H=4H)
AT LI miifi Close Project (SGPAMIH) BIFYJ#k.

2. Import Data (‘' A%(#E) I BT H A N SO Je i —A CSV 8 Excel 3L
o VIR / FIRE RIS RN 2, R )G S Refresh (Rl ZIHEANT. YT
BN TAERM) Excel UM, MBI TAERER . §45 B3R A snake_case.

3. Import from earthUI (M earthUI A, AJik) — SN —4 earthUI 45% .rds
A, DB earth PIECBEIER%LS glmnet AR 25 IENLEE A0 o S AR5 28
2 PR SCERE —E . W BN E—— WA W SR earthUL 25258, 0T DABkid .

4. Variable Configuration (25 &[ii&) HirZs B FEas, H Include (49 \). Factor
() 1 Force (RHIIRE) BEMEMMMAERR, DK Sign (F55) FHitE. Special (FFiK)
l—HTHEER B Bhr%E—RTEM N 5T TR FIE 6 &

5. glmnet Call Parameters(glmnet &%) —— & 3R B : alpha.lambda. family.
standardize. £+ 540, #Aoth lasso. FEVLFPF 2 BEIGE[E, DL E 2220 (lambda.min.ratio.
nlambda. CV #RBER. WSHME. RAERKEL Bl . TRNSHSHENE 7 &,

6. Fit Glmnet Model (#& Glmnet ifl) ——Z PRI . 450 BRTEL ME
BT

7. Download Output (F#EHiH) —EHNIME. %%, CQA SHMZEARITHR FH A
Excel 3Cff, NI H % SCde. ARG TS, 1A RN A .

8. Calculate RCA Adjustments & Download (1% RCA H#{HIF ) —hE
AL A AR S RCA JEEE, Jflid CQA H{EMA BRIk 2. (NFEM I 5 i
XTF WAEZEHI. PR 11 #,

9. Generate Sales Grid & Download (4458 L FM I T ER) ——4 ik aad ey
B ERS, BB E S T s Bl e« INEM MR 858 RCA JHE 2 5 H
Mo FEWEE 12 F.
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10. Generate Quarto Report (£, Quarto 4) —HE— P BH A Quarto (.qmd)
R ——S 2 HE IS FAs—5 NI B B SCde. BRIRLA R BT mT A .

11. Convert Quarto Report (¥t Quarto ffy) ——EA KA .qmd G EEYL N
HTML. Word & PDF, PDF FE%i4%4 LaTeX; HAMG M, NFa# PDF 315, £ W4 13
=%

FEMTRER G BT AR Bkt . PR SN TR g 5t AH B 4

3.3 Ui

glmnetUT 8 TAEH LRI regProj RICAFIETH Wi H (earthUI 5 mgevUI i i Y 2 W]
—BREZER) o BT EWAE NN SCEIE (<os>_in) FHE 5] 2R 4 W HSCEd2 (i
<os>_out_glmnet),
BOIEWH, HAES 1 P H + New... Girg), Jfieft:
e Purpose (Hi&) General. Appraisal 8§ Market Area,
o Location (His) — W HMWBUE / TEZ%. TFEES WL Z R T RiEFER E
%K, HEUILA E Ry A B ERRE B 3 R——REmE AN / B/ 7, ¥EEBE M
region /département /commune, H AT H i FEREFE / BEX / BT, R,
+ Project Name (3iH %%§) — A ERERE, R 8 NFRF (B B 1 -).

MABRFASEEMHEMANN AR ESFER M LSRG EH P
f ], M — A ME— B A N )R SR ke 44, JE R <country>_<admin level
codes>_<YYYYMMDD-HHMMSS>_<your name> Wlan, —/4 K burl EEIWH S
i, us_ca_081_burlin_20260604-131500_burl, 8 MF&FHIFR i HiE BT 88 NI —3B 47 o
HAEFOEMDE A4 & L REEE: wf LeammBERERS, HHBESE2TH.

3.4 M earthUI A (9]i%)

AR5 3 F——Import from earthUI (M earthUI §\) AR EN— earthUI
gER .rds . XMHFE glmnetUT REAZIE earth MUELEEREREL (4 BRZ&METN) 5 glmnet B3P
MG IENIfb S Aok, #8 earth B A BhIELMEPUNE glmnet BAF BB RELDEA —h—.

T earthUI 2558 )5, K3} glmnet A2 earth BRI HMAS &, A& Include H ik
HE, B4 glmnet JE7E earth FIEERREURETF BRIGH . A REE RS HAFHAIIX—: Include
5 Type #8i, earth BRIAMEH AP AR BRTTEATHEEE A . FF A — SR e il B 700 0 4% & 4
K H earth 1%, Force 5 Sign X} earth MTMAS &AW tE ., F M ENERABBSIER T
earth ZEpR%L,

WY RS 5 2 SO B — 3. WP BT k—F WA carthUI 553
. EREEBET S 3 TTHENGE 4 TR,

3.5 EmiHIE R
AR, EmBERHE LT Em R



Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 11

AL S
Data Preview

(B P

5 \

SNEARRI P FERTEET 20 Fbn il 3 5T bE e sg L4 2 o

Equation (J71%)

P LaTeX/MathJax BRI SHER 1, RSN EE RS L HIT.

Correlation (#H
Ket)

BRI B RN (B RTRI T &R )

Summary (§f
%)

Fgebs (R, J§# R2. GR%. CV R%. RMSE. MAE) 54§45 (COD.
PRD. pfifith).

Coefficients (&

EFREE, WAFTEER.

%0

Variable A EEEN (18] x sd(z)) MFTBESHDTR. 7THBZH plotly &2
Importance (2% | HIEE,

EEEN)

Contributions TR PR R AS AR AL N ] o BB R T AR J o oS E + A, BT
(BTHR) HFELRE, B =4Efm / B0/ OE .

ANOVA (K% | HZESWE: ZEEWN TR, SRR E S &2

53HT)

Diagnostics (12

W)

PUBEP . REERAE. CV iRZE. SERREXHME. FHRENUEHE.

Glmnet Output
(Glmnet #iH)

JRG B R S e Ppr HBE LR . BERIIT ED 45 R, 3£ E B lambda.
lambda.min/Ise. gamma CE{d AT lasso), DL 5250 R4 & .

Report ($R%)

WREBES ST B

RCA

RCA it (s, THRER)

Adjustments
(RCA J4%)

3.6 WEWIFAL

glmnetUT 2 [ S e T 0 7 S0 S S A OB LU A SO R . 4 T
BN —ASCHE . PR RE AN . HEE R, B R R, SRR, BT
B glmnet SEUFA HOUFE . F U S 2 IR, HEAETH S R
S o AT = AT

o Use last settings for input file (fif FiZ# N SCHRT LR E) ——WKE Mt SO0
eiohrac

o Use default settings (ffi FERINIXE) M B ORAT Y 42 SRy BRI E

o glmnet defaults (glmnet BRIAN{H) —HEE NH) BRIAE (alpha = 1. CV lambda.lse.
10 $7+ gaussian. FFJEbrifE(L)

Save current as default CE¥Y4FTU5CEAFBRIN) FEH TTHE 24 A Y 4 305 B IR A7 2 R BR
IME

3.7 WA

s EAMAZ/ KBRS, BIYER OS5 HEGO T2 M. 8RR 6T
BRI . PERmICE G BB, B #4) #4@E CSS A8 B Bk 350,
3.8 X GACHIb I E

glmnetUT @i 3 F H R B X B R G XA ENHE TS CSV g al. ARt
Settings (B#) THISEHIRMLHE I 31 A2 FFEKH Country (H%K) 5 Paper (4t)
g . BAPBSIE
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CSV faff—3kHE / 3E / BANES (), BRMSBEZADS (), FAREE
TR AN

Nt —A () BUES ().

TR A —E S (RE/ e[l / BA). A (EE / BRA / PIEF). 28 GF=
[EE /P PR REER S Byt / P, Sidlis Ead).

YRERRP——TLetter (SEE / MR/ HBPE) 5 A4 (HARFTAHIX) .

3.8.1 fRAFARIME

fi Save as my default (fFAFAMIMIAED) , BITT4 R A EAIK B R . XSLBRIAL
KR T4 R 2, T RN BB A -

Ry ARLTHMARGELNETEAC O ERECNEBEE. EERRAG R ETM

a4 (200.000), % =R =% (200 000), FH+ RS (200000). FBFETETHZ

glmnetUI 5§ M T X
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4 Ak

Y &HE Purpose &4 For Appraisal (I Ff54r) I, glmnetUT 2xH i) B —#lb il (21T B 3
MLE. % 3 FEIBHRFRHRERIATT I AT U A BB A 2

4.1 FRM1TRIALEE

TERITART . SRR 1 7RIk, HR ST TR A el R N SO b 20
PEHAL (B 2 35) o AR A% T DL 25 s AT B ——glmnet UT ZERIA B4 H Bl
B Y /E NA b3,

B NZJ5, Data Preview IR 4r HPiil4: Subject Property (hrf#pl, 45 1 47)
5 Comparable Sales (L3226, 55 2 77 RUJG). 3 1 fTHREARSEHEARE. HE
SERE . AR S hR AT AL B MEL .

4.2 JEft H 5 HC I

FERT SR, AREENTH S B4 Effective Date (& H) 7Bt GERIA
AR EWD) o WREAE Special 5| FHAHEFEILIISEE N contract_date, glmnetUL g&it
A sale_age FIl——RI2E A WA A H W15 25 H 2 W BEEOR B %5 S AE DA
BIMAEAL

LIMEH LA, sale_age & H SEHTHAL

4.3 FkAfEE

MM ST T, A REE R P ST B S B4 Special (J55k) THAE. H
IRRB R HAE R 5e 4 22 WA 6 35,

4.4 RCA JH5HEY

Calculate RCA Adjustments & Download (315 RCA JH#{EHIF T3k) #&40 (MIBELE 8
T, N ST IEZ R I) & 8AT F L EAR X TR A i 4 S (E .
SeRH) RCA TAERARE AR 11 F.

Br: BMFITHE CQA R BRRTRELTHEA S AW IR TIAW. 2KH 5.00 B, 78
oL F & b S o P B AL
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5 Tidm X

WARHE Purpose %25 Market Area Analysis (T X3 4047) B, glmnetUT #2445 45474
KAHFE B =L FDhRE CRegRA. e B ARARECEE ), (HEH &t —2a ik, e
H—hRE b

5.1 HflifriiXi s

o FRATAABEEE A RIE—FET T, 8 1T A4S E R4 1EPR Pl .
o WAHEHLEFE—"Calculate RCA Adjustments & Download” (55 8 ) $ LT
BT, (A E LRSS (55 9 79) UBRMEM .

5.2 i F AR
FELLTEIE T 186 2R i3 KA A i X

o A X BT X L B AR, DT RO ESR S E R

o SIHTIEAR. AFUE b BRI A AR B AT 3 — 2 A A RS A

o iR A B DX RE E A SRR

o MCPHEEAEYRERS, TR ERRIIDIRE (MOZIBE. ARPREEE) . BT RCA T
Vi

BT YEEEREBFIIRELREE RCA AEITERAEN, THEARSER T RN EH
GENED
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6 AL EIERE

DIiRAY % 4 F5—Variable Configuration (A RFLTE) ——REHEH RIS 5 B L K
U A 1

6.1 Hiisit

% 4 T5TIAY Target (response) variable (Ff/ WIRCASR) FHAELSIHHHRYE O —
5 WU IMBLAE R (DR . FFRDIZ 6 S MBS R b R

6.2 FillARtH

e F AR RUHER T SR ), a7 R

5 Wi

Variable (Z&) B %4

Type (KA!) YRR FHIHE: numeric. integer. character.
Date. POSIXct

Include (Z4\) 5 IEHE—— LSV A T AR B N\ ALY

Factor ([H¥) S RME—— AR B Y VR R AR (TR b v 2R
AR B 5] )

Force (3&iilfRE) BHEE— RGN (ENHEF =0, LF-SH
lasso S5)

Special ($§5k) THHE (Ul / T 2 W T SRR A1 8 2
2%

Sign (£§%5) PR REAF S B AR

NAs BRI T4

6.3 HIERARN 5 F2hE %

glmnetUL 75 NI 2 B S IMIE SR8, REMS RN EERY . AR H IR 5. Fike k1% H i
P58 (P56 W H kg X)) S9k0H288 Date,
. A PlaE B Type T HHERE SSATT RS 45 5 o 50 e 8T & 52 M2 51) FEAR TR 4 B4 v 1)
It 77 2o

X A%, TRUE/FALSE ZIfl R H 154 B sh#% R A, HEN 2 AERA®E
Factor & JEHE N} A 225 ik Al F——glmnet UT 44 A~ 23 M3 F8 455 (8 ) B A Y0 [l 4 Doy g 3 2R A8 i
PR M A% T AR TR 20 B R ) 2 B (L T A B R AR R A AR . PR FRES: . Factor BB
localStorage 3 AfR-1F

6.4 TS 5250
XTEATIMAS F, Sign FHAMERH TR EEBHIPHERECNIE. AL EARTH. BEZE:

o fF5 5RUHASTI RS TE R PR BFR L TR

o PSR4 RTE Summary IR

W olmnet 24 (F 7 =) )8 H T Enforce Sign Constraints (JiIfF54)HR) ik
HE B, AR 2 Bl 5 il 7= A2 5 AT 5 — 30 R4k, X JEE it glmnet H1/Y upper.limits 5
lower.limits SZELAY.
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6.5 FRERFIRAISHE
TEMT 50T, Special THIAEFEHEDL T 2ED -
Weighting (AL :
o weight — WA ES] (AR FETH: RAadise—4; NER 0 74z 51
)
Date & Time Types (HH 5 R]ZRH):

e contract_date fill &R ME H H 3115 sale_age
« listing_date FETHAAE T REUNE A 5 R IR

dom PRRFETT K%L (Days on Market) %
sale_age T8 5E —A ARSI RS, XA — ) #RAT ASE Y g I B, T AN
il glmnetUTI M contract_date j|%H:

Monetary Types (Ftfi2k#l):

FRIR AL bR (3274 SET7 U4 )
Transaction Types (& 5%H):

FRIRIEAE / 22 52845

Size & Location Types (S ERA):

e concessions

e sale_type

latitude HIEH fﬁ]lﬂ%ﬂ]\ﬁd\ﬁ)ﬁﬁ 3 fiL
longitude 5 &5 BEAEAH [] R B b 7
area T Xk e 5 X ARiR (a0 area_id. neighborhood. market area)

Ja AP J7 38 R BR 2271 (residual _sf 5 cqa_sf)
SEHA ARG
EmAIah—4 (Fn“75x1207)

living_area
lot_size
site_dimensions

Age Types (4FRHA):

e actual_age YL AR 51
o effective_age Yk B A RAFE S

Display Types ({B/RZEH]):

o display_only — %I XM ETE Excel RMLIRP, HZEASHRMLS. TTHTH
HE B MLS 95 Mg s SiHAMSHHE . W IA L IR 6 €.

RoT: BAREN display_only ARG EHREEFH HINE Excel FHERE, EReFH#
ATMEER. THAT ID 7. #uitskHthHE FE.
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7T ZRGER

AR5 5 T——glmnet Call Parameters (glmnet if H24%%) F (AR o) 28 A TR )
AT EET . GANSEEHE AN EORHBE RN (7), BETEREA.

7.1 Alpha (GR&Z%)
alpha 8 H I E UMLK :

Alpha & B 7R
0 W4 [l )5 LI E A REL dih e
O RECE N
1 Lasso o e R ECE B A E (A
)
0%1 B oA 2% 14 5] )95 lasso MRS
AW alpha P77

o Fixed ([E) —— @ {FHEEH— alpha {6 (ZRik: 1.0)
o Grid Search (&%) —MHXZ A alpha B, B CV REHFNHAA . ATHCE
BUE T 5 BUEAN
7.2 Lambda %
lambda 55 IE D) £k FR) 5 B -

7 ik Wi
X Bk g, A k I OV i %4~ lambda .
F3h AT B, AT G ER) lambda fH.

ol FH 58 SCRAIERS , AP lambda B -

« lambda.lse (BRIN) —FEf/IME—MREERIEE N A EK lambda. P A &%, 1E
AL SE SR AR o Al AR o
« lambda.min il 52 CRIE TR ZZ /NI lambdae 7R 40 & e i (H AT RE B &2 R AR

Number of CV Folds (CV #r#) Z%#il e ik Zmny )y 7730 Gk 10 #1).

7.3 Family (43Aflk)
hy S5 AT Wi o 2 R A3 A I

A i 1B s e

gaussian  FESRIBN. (FIUEIOHE) . BH o
binomial —{HZER (FlEE / KE).
poisson  JIEUEYE (BN EED) .

7.4 Standardize (kpifEfk)

BIERS GBRA) . BrA B AL BRI BT AR S AN E Oy ARl 1o XHRORAESG T A 73
AR B —HREA, TAZHEIR RN . RS IR RNRE . 8 YRR
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7.5 FFSYR
JA il Enforce Sign Constraints 5, REXIWAR A ELREL (58 6 &) PERENHUS
—E:

 “positive” (1IE) fF5 i R4 >0
o “negative” () FF5 i R4 <0
o &R either” CAFR) MYAS R AZL)R

XA glmnet ) Hfi) upper.limits 5 lower.limits ZH(EIAY.

7.6 FASh Lasso
WA lasso X AR B GEREA REUAN T R — AN BT, X PRI E 2 R AT IR B F . MRt
lasso (relaxed lasso) IEX P54 FF:

1. B, @it lasso AN R (HAET] JLE L RE0E IR E)
2. RJE . X ROk AR B DU NS B IR T LA, A58 R 2 /NI

Gamma Y HIFA AR K -

Gamma R
0 Seepai (OLS BEFIE, SR ATER4E)
1 AMERATH (5% glmnet AH[F])

ST HEE FERTRELE S A Z e B

TERE A SURAERS . gamma 29 H B B IR AR L #E B

7.7 BEALRF

Random seed (FENLFPT) SCAHERUIH T —ANFEVIEEL, H 10822 SIERPT 0 Be ol & ——
ARV set.seed), FTHMF T2 B/RTYE Glmnet Output HEIFLLIIARASHE A
BURBAZESANER DT (RGN E, MIE R MRS A AR o MESCH- &
WA 5 NP4 DT s e, TR E . AR s S

7.8 R H IR

—ANAIRE B = AR R L R s i R L AR B ) AR e AE R BAEH . AN — AN E
WEHE——A) RN A B x1:x2 WA NI AE RS

o Allow All (£FRAYF) —AEITARX HAARX

o Clear All (£#RERE) —BUHAEIAZEX (FrXHMEBRRS R ETAE) )

o Ml EA—UIH% AR B A A B

22 B Y BEBE  HeAm N U I RAF B N Y5 8% localStorage, FFPERREFHTEN W — SCAF K
=B

HERHTEMR LT, SHAREP MRS S —ik Enabled Interactions (2 /8%
B ERE (B AARGat 2T A 2, N x1:x2 R ALTA) , DEmumE e, 5
earthUI f Allowed Interactions 2B [4&FH XNV, . 151 E, lasso AR GEIE AT B H Wi R 50k

B YTHMNEERS W, lasso 2 EHIEFAFENTETAE. %£H “Allow AI” ¥, Fit#
BETHE, 2—HEENME.
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JA I glmnet 52 FLIG & P A AR VE R BB 37 65 XE LURREAN Ul A 2 (. T AR I A8 T
Ui, HA% SR R A R

7.9 ZEIEENEROY (R EIRN)

TERE HIE A  t EAN A B4, BImT 2800 e LR i S s NRL, AR A ESH
— AR 17ARIE . AR IERT
AR B BN XTI ERR
ZA R INAER BHIR (x1:x2)
IO A e i B AT R BR 2R 1k
RSN ST localStorage R A PRTE

— ARSI FE R 7 B L TE R LU A5 AR AR R o) TR R B AT, 2R 0E sale_age #EANFERL
N, AAHEYS living_area PP H., XFAARH & sale_age:living_area &2 HIW, 1A
/) sale_age R Bk 5] 4 1 28 i 5 J=2 T AR T o

7.10 HHESH

glmnet P SHURHIRE — M & Advanced” (Rg) ANTY, HAfog—Lft ik E. Bk
FAEBLERBRINE, ABARTT L, DUE B A R R B B RE ik E B R B R i ae R

« Lambda Min Ratio EMAL B2 B/ lambda 54 K lambda 2 Hb. BRIA(E:
0.000010 XFF/NEEHRSE ORMEL <50), BUCKMIME (fin 0.01) FTRERIMFELT,

e Number of Lambda Values 42 lambda {BERAN%. BRAE: 100,

« CV Loss Metric A8 I B HR2 K%L : MSE  (gaussian FJERIA(E) « MAE
O B RE(EFa ) Bl Deviance (lZ2)o

.+ Convergence Threshold —4sf: FIEIIOUA . BA: 1e-07.

+ Max Tterations — &b FEERIIR AU . BN 100,000, 2 HFUMCHCEE,

PR IL{E.
o Fit Intercept — 2 A EEEIE (F40 . BOA: TFE. MG RCA H, BRI
HEAH

711 BERME
A ZAIEIAE B SR S BRI AG 1 -

o Use last settings for input file ——&K& AT SO BT B B V) 3% B

« Use default settings W R AR ) 4 R BRI EL

o glmnet defaults HE M) &E (alpha = 1. CV lambda.lse. 10 #f7. gaussian.
FFJEbnElL)

Kiifi Save current as default, BIJ48 Y2 ER BAF 045 5 KA 2 RN E
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8 HEHR
8.1 A
MAF2EI% 6 T2 Fit Glmnet Model (14 Glmnet #81) #Hl. sl e B LR 24§ HI A
BB TR

8.2 WlAMRPEAETA 4
MR st Fit B, glmnetUI £&:

1.

2.
3.
4.

d.
6.

WEEBIE—AFra NA B17, MME GBedsE) . HRbRrfr (W), I
O R AR B g A A W AR R 1)

PR RN A R —— A BT AR R, &3 BLIRE B i A B v R A8 B
HMAIR—5 3 TP 5200, W REXE upper. limits 5 lower.limits.
BITR X UE—— 3 T CV, MEH cv.glmet O F#ifh lambda. 28 R T
lasso, MJFH cv.glmnet (..., relax = TRUE),

LA e A PRI IIA IR, R%0. BE 5% .
HHTATA 45 Bk —IE 75 Summary. Coefficients. Equation. Variable Importance.
Contributions. ANOVA %5 Diagnostics.

Fit 4241 F 7 ARSI S 2 BonINECR . SRR T8 LU e E /Y lambda
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9 ZiFLENiR

9.1 Data Preview (ZIETY%

U B3 DataTable x5 AR, EMN / T, B S BPIKL: Subject
Property (#x#i#))ll, % 117) 5 Comparable Sales (A[ELEAZSEH]. 5 2 77 K LUR) .

A BATOAR AR ES AT R, FFHESITERNT . EIILEER B BSCAR T (k&) A
TR Wl BITHT I E 1, BoRH . REBA .

9.2 Equation (F#f&)

SR MathJax B LaTeX Sl A Ba 7R, AN IEE RS, JERABAIECEH
JiR:

ERHL + SR

ﬁ/\};&u - %‘EZT_\‘

RHEIE R A x1 X X9

A TALE S IR RS MA MR

9.3 Correlation (FEeH:)
— ik O EIRERE R A U 2 T A 5 e R AR B 2[RI Pearson MR R4k BIESNG
SR H—— R AR

o BUEABRE: HE (-1) - Af (0) — 46 (+1)
o EAFRITHE T EDRE R R AU

3 AR bRl R BEAS B AR F G
A B ARG AR 2 B LAk

9.4 Summary (§5%)
S S TN L EiE PR A
o R? — iRty 2Lk
o Adj R® —— A BN G 1) R
« GR? — " R?, Hi glmnet 7EEE lambda AbMfR % 53 H
« CV R? R XIHIE R? (i CV i)
« RMSE YTimRiRZE
« MAE LR FE
TEfty / WG, RS BRUTRA:

e Median Ratio (FE / S2hnfE) MR ALEL
e COD — & £%L (Coefficient of Dispersion, #AKHLF)
o PRD —#gfHx£ER (Price-Related Differential)

LYIZE R? @ CV R? 3% 0.1 LI ER, SHILEpEa%R.
TR THA KR SERN AL, NTEERMTES 1 Coeflicients LEIH-RATA A

9.5 Coefficients (&%)
—IKIN A IERRENE, R

AR

AHUE

BipIFES OkRAZRACE)

A RETT RSB, M2 A5 ERbRid
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9.6 Variable Importance (255 8 5H:)

PR B R B XA BN RS (6] x sd(z), K28R g AR R AIE S . A7 P
BB

« REK plotly (L4 7T plotly BAFEI) : KPHRIBIE, Bis§d7m Boshs i iy B2t
FEEMNE .
o HHZS geplot2 (FFHITTR): KFPHTBE, AbriibrEnl T06E 5

K% T 7 —9k DataTable, 7~ Variable. Importance. Coefficient 5 Relative %,

9.7 Contributions (TiHk)

BAR BRI AL, R TN AR B AT M (E A STk 15N T hIAE e — A R,
MEAERP AL R — KRN x [ HTTHR (8 x 2) FBURE, R aLBf—

ARERIRE . RERIRE R R G AR BREY. (FII0 +1,234.56/unit), XFLHE/ BRERE

BUETEE RN R, i HIEWRE (i +0.12/0.001), HbpElE REkEE (FEdE) {H.
MHFEE: —IRMERE, JBRSE TR LITHR{E R 24 o
XREBARZFIN: = WE R B w A —— RS Tk = e (AT O 52 B

3$W,§M#%§mmﬂﬂ\§ﬁﬁ%@%ﬁﬁ@,u&%%¢ﬁﬁﬂﬁﬁ@%¥ﬁﬁﬁm
K

9.8 ANOVA (J724M7)
7GR, AN R BN
« SS SEFFR Z(Contributionj—contributionj)2

e % of Model SS AR S T F A 4y bl
o Coefficient —ZMA B TR

FhE&—AFEEEM —47 TOTAL MODEL (#E&1) . ZHI (FFRPE"H) 1EA B
FIEARTAZN

9.9 Diagnostics (iZKf)

PUEE W, SR ARTE (GLMEFE 16pt). 15 NABFREIZIEE, AREETOHES (M R
)
1. &¥Kk1E (Coefficient Path) JERHERE log(\) BEK . BT 2B Atk i Ziiss
BEMG. AT EWHFEENILRZ 52 Bkt
2. CV i#% (CV Error) R XIGAERZRE log(N\) BAE k. Bsh CV REHE, RE
ﬁj’? +1 /l\)F/]?@)BDEO Elﬁkéﬁ”ééﬁ*/%tﬂ )\min (Eé) 5 >\lse (gi@)o
3. LFMEXTFMAE (Actual vs Predicted) XI55 700 00 B IR o B N SRR HE 45
RS AN Oy, UETmLRZE K.
4. BREXNAE1E (Residuals vs Fitted) WESRIAENBOSE. M ERBESEEL (F
) WIBENLEC . A PR, MR e AR (FImdELtE. B %E).

FIEE EA—/ Download PNG #4f, w1 150 DPI {#4%.

9.10 Glmnet Output (Glmnet %jH})

JE AR Y, TR BT HREAURD T RIEIFTENZ5 R 16 E K lambda. lambda.min/lambda.1se.
gamma (5 J5 FHPAG lasso) , LUK e ) R4 A &
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9.11 Report (%)

FCEMRG B (g4, Ynlihk. 4 HIW. BRES) , IETEENZET R FH A
Word (.docx) 5 PDF. S2#3T Quarto MG THERFE (HTML. Word 5 PDF) L4
13 #E,
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10 T#EEE

#l& 2 )5, Download Output (Excel) (N#iH, Excel) 4 (M58 795, ZERTAH
BT ) SESTNE S Z2WE B Excel OS5 H 250 H #9400 %N TR
BAEAE N 5 4T A “Download Estimated Sale Prices & Residuals” (N #iAfit 2 #iig 5
2%), {EE AT N “Download Estimated Target Variable(s) & Residuals” ("N #4451 Hbn
AR5 E).

10.1 4

1 ]

est_<target> MERIFMME  (fF]20 est_sale_price)

residual SEhRE — PmE

cqa RG-S - 5] 5149044 (Condition-Quality-Appeal, 0-10 Z3l)
residual_sf ¥%7% / R (35 C48E living_area)

cqa_sf i residual_sf HEAiHEHE CQA

<var>_contribution| £&-ZAF &N} E 5Tk

basis BIEE (FrAfrHERE)

IR, R s A AR A

10.2 CQA 4%
CQA u— 1Tk 2 5 H ST HME:, % 0-10 2 HilHESA

« CQA 7 (~9-10): JHA M T HME—ARATRERDL / S5t/ W5 AR
« CQA f& (~0-1): BEZHEMLT HME—ARTREROELZE SR A R AL E
« CQA ~5: FEH %L

EY / TR, B18E T living_area %], {4744 residual _sf [&FHEF .
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11 RCA 55 T#

RCA (Residual Constraint Approach, #8ZZ) k) TAERFETE Appraisal (f§ffi) 5 Market
Area Analysis (TfigXihsrtr) AT WU EZETH. FLEAHERERE (F 12
) AR

11.1 #TFF RCA X}iFHE

BalhiiaRsss 8 9 Calculate RCA Adjustments & Download #4H. RJ51E#:

o BERAL: CQA H CQA per SF (£°F77 R CQA). #HIEFECQA per SF”, bR
BRIE SR R T ARG o
o HEAAREIHY CQA 734 (0.00-9.99, BRIA 5.00)

11.2 CQA /- ¥#fE

L XSRS BIR CQA 43 E 5k AT HEF
2. M&MAR{EIRAL EH CQA {EMS B —/ ik
3. PREOINE = BB + W52

11.3 %%
51 ’ A
subject_value PRAITME + FRE TR 5% 2%

<var>_adjustment PRI TR — AT HL S DT AR
residual_adjustment @ FREYFRZE — W ELSEHIER
net_adjustments J A AR TN
gross_adjustments B4 HE 2 1
adjusted_sale_price | W FLSZHASMHE + B %

RN, AL E 2 A )
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12 FHE R

WE R FAM (Sales Comparison Grid) {UfE Appraisal (ffifft) #UF. 7H5H5E RCA Ji%
6 CGE8 W) ZRWH. EXEM—mHEILH) Excel TARME, W EIRM ARG

12.1 ] Bl X 1A AE

AR5 9 751 Generate Sales Grid & Download #41, SHH—MEASXHEHE, 7
H RCA #iy i B e o] LA S5 o AT b SE 3143 A B AL -
» Recommended comps (#E#FH AT HLSLH], Fseagt) : BB < BaMgm 25%,
AR BEHET (R TERT) o
o Other comps (HABFLLSLH], BRIANAALE) : KWW HLSef], Hlag b BEHET .
2 A% 30 MR ELEL ], 4RJE M Generate Sales Grid A i T/EH#

12.2 TAE# N
R TAE# R 2 & 10 N TAER, 84 T/ERIFHERE 3 NThh )

o FLAT: AREU ST ECSEOIR L BT O SSE H LU AE T R AL

o AT B (FE. L. X, ZmiR Gl =R 54E (SEhrdE
e AR, WA T H

B R BAIREHER AL 1T, BoRPRIITTER. T LSl SRk DU 2t
FIRFRAEST: B2 HARBUER BITHs, Pefb RS AR RS RAE (FIARGL.
Jts M)

LEMT: S E ot B A SRR AN, BT S Excel 2338

12.3 TARRRY G RRFHE FITHS

A TARREBA B RS ORA ARG 2R, (R AR AR AE A BUE ST BRI o X RERY (T UTEE
REENMLRL 2 SRR . SCRERR B i A SRIKEh A BT T3
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13 TR

13.1 Hi# X Quarto TAEHRFE
A G RS SR A A Quarto TAERFE :
1. Generate Quarto Report (4% Quarto 345, MIARLEE 10 T7) E—EEEH
Quarto 4541 (.qmd JESCAEI EEIE. report_data.rds 5 reference.docx) H AT
H ) glmnet % H SRS
2. Convert Quarto Report (¥t Quarto g4, MIBALEE 11 75) B . qmd SCARE G
R ERERER R A B BRI e AR R R 6L, AE AR BT DL Y S AT A — A
.qmd,

13.2 ffeitg X
HARP R A =g ATk -

« HTML — A &1 HTML (. ErA P& FEREM ., Bk pandoc MG #iohK
o HEFEPERIA LTI o

« Word (.docx) AR, TS0 %. A TE LY.

« PDF 11 Quarto it A LaTeX A %o 409K RF G X% E (Letter 8¢ A4), 534
2% LaTeX (B W AGERMITE) . HARKME LaTeX, #5:E EHEH S H 3K PDF
e .

A Quarto A I A] Quarto EpAR . A0 [EHEE] rmarkdown. Report £33 Shiki
E# SN Word #1553 PDF [#£4H .

13.3 HEHEHE
R AT IR 2

BHREU U4 WA, mpAs & FAE &, HiR)

A% % (alpha. lambda. family. standardize. J&75A5. JEZER%L)
e (R2, % R2. 7Y R%2. CV R?. RMSE. MAE)

BT #E (DL LaTeX JEZY)

REE

AEEEN (FEESERK)

5 Contributions #EIH-F—2 4 Z A BT ENA

— BAERIFOAL & R MERIA RS
— HFEE: HKPESHNELR
— RRHT: HIERE CREOSES CPYTTEROTE, DIAERS S 4eihE P (persp)
o Enabled Interactions (28 HZ HI) 46/ UM TAT R B ) ——F /> AL bRl 2
TmAS &, N x1:x2 R AT A, LU ) 0T 280
o MR AREIEREH I
o ANOVA 4t
o ZWE:
— REME
— R XEGUERZE
— SEBRE TR
— BREXUAE
- IEZ Q-Q B

o MR
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JITAT A bl b 25 5 0 € PR £ o ) B 2l T 5 OV B2 TR o
Wt AR e . WAL b A B aXTa) ;s B R b s T IR .
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14 5 earthUI #jEbi%

earth B HIFEFF K H glmnet J5ALHEIRFE R —E R HEE T H. BN AMRREREER. Fr

PRAIRA. RCA TAERBEREREIEE, (HE AR sG] 2.
14.1 FHER
H glmnetUI earthUI
J5 SPER 2% (glmnet) MARS/Earth (earth)
A5 kP %/ lasso FESTEHAPE | LHATIN / JE M BTR H 33T
17
RERR A PR SR SrBeRE (BCEERREL)
22 HIG LR BIEER R  E 3 B
N
RESF5 A @ 1 24 R il it i To vk BRI N
FABBALL & Al A5 lasso AiEH
Alpha J{t Al kg & AiEH (BIRESE0)
YL AT (38 9 ) aTH (36 8 )
g BRI E A& VA2 15w AL
RER HTML. Word. PDF HTML. Word. PDF

14.2 A HIhRE
WA~ THRAR R A

CSV 5 Excel £\, 3% 44 h snake case

R 31 ANEFRMRIEE, & CSV SRRfF. /INUSFRIE 5400k RoF
ik H35 € (contract_date. living area. area. latitude. longitude %)
WcPEFEHE H B 375 sale_age

Wt/ iUt

i1 localStorage A RFFIXE

PRV AREEN. TTHE. ANOVA. ZHiE

CQA 5 RCA % T e

AT He s AR Ak Excel iy HAUES E L # A%

M — RS (Appraisal _1.csv)

14.3 ffisfiz I WE—A>

i glmnetUI, MEAHT—ANEHE. WARE. I T BN R EREBIE . 247
WAy B AR % T 75 2B AR TRk B TR B AR LU, S % U A

fEH earthUI, YMHUIAFAAEIEZM R (40 A AR Ak 55 i 78 A [v) T AR X i)
BEIAR) . 875 B B 4 pR A 2 B (B R B B o earth #5718 BE 2] i) B8 13 By 4 32 ELAE
(2 YA 3 BY)o b, earthUI A2 HE—Ti%E T Prolog/DCG [ S250 M £ I I RE . i
¥E glmnetUT H3 354G %) B30 6

Wi IR, UFER— 5 5E EELA R MR SRRl . B PiE A M R? ME, BT
Al fEREVEE TS, TTRESE R AR Y glmnet A,
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15 #HREIE4E: Appraisal 1.csv

15.1 3B

HREARERE glmnetUl —R&AT (945 earthUI EHT) . WA LU 77 5 05E fiL -

demo_file <- system.file("extdata", "Appraisal_1.csv", package =

"glmnetUI")

BOCHERE 1,502 BERMAIETE OMNGE 1178 1 AMRElk) . B — Bty MLS

SR BHRRE A2 X MR EEREL , s A FRRYDL R -5 0L E .
R AEE SR, AL — AL KO R R Fr A B R0 B s B

15.2 %%
K T
11| FEpR KA B ‘
weight numeric | weight MMAE (0 = A 5RE)
id numeric | display_only PN#Rids% ID
property_id numeric | display_only MLS #lfRiH
listing_id character | display_only MLS %5
parcel_number | character @ display_only HALBiE #4945 (APN)
street_address | character | display_only ¥l it
city_name character | display_only 1
postal_code character | display_only HRE{ZwfS
county_name character | display_only H
contract_date Date contract_date A SR HI (FHTiHE sale_age)
sale_age numeric | — MA T H 33 5 H i REL
sale_price numeric | (HFRASER) | A YAE— b A% &
living_sqft numeric | living_area | JJEfEM (CEHIHER)
beds_total integer | — M8 &
baths_total numeric | — TAESE (Fln 25 =241 +1%1)
lot_size numeric | lot_size iR E A CEFHER)
area_id integer | area MLS XIFriR
age numeric | actual_age | YI4ERY (4E)
latitude numeric | latitude A (NERTUETENBNLE)S 3 00
longitude numeric | longitude Z B (NS HENB/NOS )G 3 DL)
garage_spaces integer | — LA EL
days_on_market @ integer | dom e K2
listing_date Date listing_date #HHHHA
sale_concessions numeric | concessions | 3 ilF

15.3 @M haE Pk

1. 33l glmnet fi|f#: earthUI::launch_glmnet ()
2. FrEt— M ikHK For Appraisal HjIiH (5 1 )
3. #U Appraisal_1.csv AT H A SCHFIE, FRFES 2 Tihikp e (LER ST Re-

fresh)

4. 3EF% sale_price fEN HARA R

t

- LR E AT R R R R
6. WA LU HiiAL & -

MIHTF). age. latitude. longitude. garage_spaces
7. f#FF alpha = 1 (Lasso), i CV [t lambda.lse

sale_age. living_sqft. baths_total. lot_size. area_id (ff
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8. Ail Fit Glmnet Model

9. &% Summary. Coefficients 5 Diagnostics $EIiF
10. Tl (387 4), &F CQA Hi4

11. DIZ) ~5.00 i) CQA 405 RCA JH%{H (58 8 )
12. F#EE BT G Se A sl B LL ARG (55 9 )
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16 FRGEOREHFEHEE

16.1 ZZFHIFH

glmnetUI AJ#E macOS. Windows 5 Linux [izf7. #Z1#E# H RStudio Desktop (2023.06
KUl ERRA) —8 B WA % pandoc.

16.2 Al EAKH

e LaTeX (TinyTeX. MiKTeX 8¢ MacTeX): {{H T4 PDF k4. BHAKG M, PDF
Wi H e, 225 3: tinytex::install_tinytex()

o sysfonts + showtext: FEFEIE{E Roboto Condensed Ffd. 2 A w] B B AL T B £k
&, 2 AERE RE TR LT

e earth (> 5.3.0): {XYEfHH earthUT S\ 18 8 I F5 22,

16.3 #-FHHH

macOS: [bJfif/D, 24 TinyTeX DA jL PDF: tinytex::install_tinytex()
Windows: 5 RStudio LA RIF. 2 FIELA SAN R 32 FR LSS AT BEXTIG I B S A R il ——
MHARFSTEER G ES, a4 shsty, HEREAARIFAIRE
Linux: 7] REFH E 23 R4 F: sudo apt install libcurl4-openssl-dev libssl-dev
libxml2-dev libsqlite3-dev libfontconfigl-dev

16.4 [EFials

BRI AL I

%45 LaTeX Fask PDF 33, HTML 5 Word {5w]fdi .

B ML/ ARSI i ARG TR BHEie MM .

%A RSQLite / &% Hisk WERNRER AR E . N FE T BB, T o

I B H SR AT H 5 A RO 25 H BB R 1 TMPDIR
RS VA

16.5 #FrHEds

“PDF option not available”(PDF &34 A f): 7E R #1217 tinytex: :install_tinytex(),
R A EE N AT

“Settings will not persist” (BtELERS) « A HHEE ZHE (macOS:
~/Library/Application Support/R/glmnetUI/, Linux:~/.local/share/R/glmnetUI/, Win-
dows: %APPDATAY/R/data/glmnetUI/),

w1 7879 B 5 1817 1sof -ti:7879 | xargs kill(macOS/Linux)&f Stop-Process
-Id (Get-NetTCPConnection -LocalPort 7879).0wningProcess (Windows PowerShell),

S5 30k

Friedman, Jerome, Trevor Hastie, and Robert Tibshirani (2010). “Regularization Paths for
Generalized Linear Models via Coordinate Descent”. In: Journal of Statistical Software 33.1,
pp. 1-22. DOI: 10.18637/jss.v033.101.

Simon, Noah et al. (2011). “Regularization Paths for Cox’s Proportional Hazards Model via
Coordinate Descent”. In: Journal of Statistical Software 39.5, pp. 1-13. DOIL: 10.18637/jss.
v039.105.
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Tay, J. Kenneth, Balasubramanian Narasimhan, and Trevor Hastie (2023). “Elastic Net Regu-
larization Paths for All Generalized Linear Models”. In: Journal of Statistical Software 106.1,
pp- 1-31. por: 10.18637/jss.v106.101.
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mgevUL: mgev ()7 SCAINBERY)  BRphA i 22 B35

R A, BATH @B BEE IR RE TR, RN B A
William Bert Craytor
9 1%, 1 - 2026 4EEF
KRFEHM: 2026 47 A 1 H
DOTI: 10.67330/xtv1pa25

© 2026 William Bert Craytor. Published by Pacific Vista Net.
ATFRARBOC AR FIRIE Y 4.0 ERRF AL (CC BY 4.0) BIZHKEA

W, mgevUl 2 R IEE mgev AFAHIEF A 5L (graphical user interface), %3401 {i
HHF H 361 Bk (smoothness selection) HJAES] B JF4£5% (penalized regression spline) 3k
UG AT AR (generalized additive model, GAM). ‘B &4 =Ff @A ——5 A 7t g
B R 5 T KIS —— IR 5 S P R SN IR TRE. ARG, 2
B 5350 0 A E DL F 3l ASCER T megevUT M Hatg 20K @i TERRE. Wil
NS LA SE R DIRE S %

Kok )T IERL, GAM, &S, i b, mgev, R, BRI RE, HHIEGN

HREHE (2026 45 7 H): AFEIHTAA, mgevUT 23F A earthUT (0.11.0 & LUSRRA), 4%
TR GAM TAERFEIE MARS FIsidk M2 TAERAE—[F H earthUI $24t. mgevUI
U HBRA ML (0.3.0) fRETE https://github. com/wcraytor/mgevUl; J&LETF &
T earthUI Hi4k&, ASCEH T E&A 1 mgevUL,

Hx
1 5|5 1
1.1 PEHREIE . 4
3 0 O B =1 1/ P 4
1.1.2 mgev BAFEL . . e 4
1.1.3 5 MARS (earth) FI#PEMZE (glmnet) fIERES . . . . .. . .. ... .. 4
1.1.4  earthUl-mgevUI Ji/KZR . . . . . . . . . 5
115 $EERTEREE . . . . . 5
1.2 4 mgevUI? L 0o e 5
1.3 SRR . ., 6
14 BHFELHETHRS . . . . 6
Lo NI o o 6
2 MLS ¥\ ZdEER 8
2.1 ARG . 8
2.2 fEBEEILED] .. 8
2.3 ERERAIGTBLITE .« . 9
24 KHRRESSEME ... 9
25 BREIMIATIIOLE . . . . . 9
3 B 10
31 MR . 10
3.2 MSARETAETRED . . o o o 10
3.3 M earthUL N (AIEE) . . . o 11
3.4 FEWMFRZETL . . . o 11

3.5 WEMIFRALLL . . 12
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3.6 WER@BEIX L 12
3.7 RIREHIKIEE . . . . . 12
AR 14
4.1 BREUWIATRIARIER . ..o 14
4.2 fEMEEHEEEREE . . . 14
4.3 HERAIEE . . . 14
4.4 RCA FEEEMEYE . . . . o 14
T X4 i X 15
51 HEMBESEIZESR . 15
5.2 ABHMERHTEIGES . . 15
Rk 16
6.1 BEFRESE . . . 16
6.2 MM ASEARHL ..., 16
6.3 TMASEEZE . . . . 16
6.4 FEBRARGMSETE . . . 16
6.5 HRERAIRRIZE .. 17
ZHER 18
T1 BEOEE . . . 18
7.2 Family (OFAHE) . . o o 18
7.3 Method (FI:) . . . o 18
7.4 Gamma (GIFEITF) . . . . 18
75 AAXIGAE . . . 19
7.6 Select (WRZE) . . . . . . 19
TOBRINEL L L 19
T8 UERIN K GBRYEED) ... 19
7O BREEZRI 19
710 RAFHIZE .« o o oo 20
TAL BT IATE o 20
TA2 BRBEL - o 20
A BIA 21
81 Fit AL . . . . . 21
82 MWEHEHFREETHA . .« 21
83 JEEAMEEHHERER - . . 21
L5 AR T 22
9.1 Data CGELIE) . . . . . 22
9.2 Equation (J7FE) . . . . 22
9.3 Summary (FFZE) . . . . 22
9.4 Variable Importance (ZFREEEE) . . . . . .. 22
9.5 TAHRE . . . . 22

9.5.1 FAFEDBIEIN — s(x) . . .. 23
9.5.2 HTHIEW — s(x,by =factor) . . . ... ... 23
9.5.3 ZEHI — ti(r,22) H te(x1,me) - . o 23
954 ZEI — KMWWME5REFI. . . ... 23
9.6 Correlation (FHFEME) . . . . . o o 23
9.7 Diagnostics (IZWr) . . . . . . 23
9.8 RCA Adjustments (RCA FEE) . . . . . . . . 23
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9.9 Anova (JTESHT) . . . 24
9.10 Mgev Output (mgev BiH) . . . o o o o o 24
9.11 Sign Check (FFZRER) . . . . . . . . 24
9.12 Concurvity (Fephifdk) . . .. . 24
9.13 Basis Check (FEREIE) . . . . . . 24

10 TFEEHE 25
101 BHRAN . . o e 25
102 CQA TS - o oo e 25

11 RCA {3 5T#% 26
L1 ATIF RCA SHEHE . . . o o 26
11.2 CQA BN - o o o o o o e e 2
VL3 BT . o 2

12 G58 Hu i A% 27
12.1 AFERSZBIEERRHEME . . . . . . . 27
12.2 TAESRRES . . o o . 27
12.3 TAEEMIEGFEEICH . 27

13 TR 28
13.1 3 1 4 AR Quarto 45 . . . . . . 28
13.2 25 2 4 #H4h Quarto IR . . . . . 28
133 HEIZE .« o o o 28

14 5B R 5L 29
141 REEEL . . . . o 29
14.2 Python BRZL . . . . . . . e e 29
14.3 CH+ SLSCME o 29
14.4 SQLite ZLHEE . . . . . e 29

15 5 earthUI fl glmnetUI RJELER 30
15.1 FBEES 30
15.2 FEIHEE . . . . e 30
15.3 EEEMI TAERAR . . . o o 30

16 HEREIES: Appraisal__1l.csv 31
6.1 BEBH . . o 31
16.2 BB« o 31
16.3 BOMHGE FFHIE . . 39

17 RGOSR SRR 33
171 ZHFMIEE . . e 33
172 REZS « o oo oo 33
17.3 DEM R . . . o 33
17.4 RIGRARIR . . . . 33
17.5 G3FEMREIVEEE . . . . 33

17.5.1 macOS. . . . . e e 33
17.5.2 Windows . . . . . . . . e e 34
17.5.3 Linux . . . . . . . e e 34
17.6 EHERELZL . . . . 34
VT7 WOREHERR .« . 34
17.7.1 “PDF option is not available” (PDF i&If AR ) . . . . . ... .. ... 34
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17.7.2 “Settings will not persist” GXEMALSELE) . . . . . . L. 35
17.7.3 “Diagnostics plot unavailable” GZWrERARTR) . . . . . . . ... ... .. 35
17.7.4 “Report error: number of items to replace..” ({45555 ¥ A I 4L
"""" P 151
1775 7880 v B HE G . . . . 35
17.7.6 ¥£ Linux B2l . . . . o o o 35
1 5|5

1.1 i 5HEE
1.1.1 )" SCal iRy

=X AR (generalized additive model, GAM) Hj Trevor Hastie & Robert Tibshirani fF
H 1990 FHEFE P IERSEH . GAM MTZVEBEE THE: BF NN 60 Bih—4
JeiE %L (smooth function) fj(x;), FRBEEIH A :

y=Po+ filz1) + fo(za) + -+ fplap) +€

TA f; ARG AR5 (penalized regression spline) MZHEH fhiT145 3], X L0 K
BRI TR P 35t IRBOE A R T 20 i 3R 2tk % R o FES IR S A I T R E AR B
(wiggliness) , FEf% A JEMS R IE M LB R B SCpC A B B g LA

1.1.2 mgev %4

R #4441 mgev (Mixed GAM Computation Vehicle) fy B K24/ Simon Wood Jf% (Wood
2017). BT 2001 AEFREA, MASTE GAM 7E R P HbRHESIL, HEE % R & —FH
%47 HIREFERT—RINEL . MERERL B SEMH (Wood 2004). AR Bl HA: S
(Wood 2003). HridfasEr) REML {1t (Wood 2011) DLKE —#GIRIR % (Wood, Pya,
and Séfken 2016). FE4EMEALIE:

o HIDLHEERE (smoothness selection) : &F—I i SECERE IBLEIILA I —FR 5
PAETF, FSRA REML (ZFRARAEBISR). GCV (" XA XEGE) 5 ML (B ARMIR)

o ZAPRERA: PEMEIEMAES (tp). ZIKEIEMAES (o). P AES (ps) 5 B K%K (bs),

B BT

READEH: teO 5 ti O WILBARME PG H, MAZHEE RMEZ H .

A Eik$E: select = TRUE BEIAMHIN—MHI/MES . WEOGEIYE 22, MLk

SE AR B

o JLliM:ZW (concurvity diagnostics): BRI 5 2 8L AN XTI IS o

1.1.3 5 MARS (earth) FIg¥pEM %% (glmnet) FJELER

earth I FIFR 7 K H AR ALBEBEE (glmnet 55 mgev) AR F S| 5. T RMHE 7 E=
St
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Fit: mgcv (GAM) earth (MARS) glmnet (F5E: %)

R R A JeEIELM: GRS BEM (BENAE | 4 GFIENL)
%) %)

e[ EEOGE R AL RIS T R | (AR 3 EL E g
I GEAR. =IREE) FAEL B PREL B Bl SRR JEFF LI

Bk Ak, N E A WE, EIdwim/Jam | NE, @ L
Wi 45 S R BHERLE GCV 8] | (Lasso) LB
(select=TRUE) RSz

A2 H. I K EFOLHE (teO. BT RN PP XA (DL
ti()) (AT, e = F) iR

A fRE I PR R 25 5 g BB R B REEERENE: 5
EH EW LR MR T Bt B

HE T K IELME R R HIWGWAEL M S5 m4EdE. AR,
TR AR H /N

RCA % ARG HENE | g KRB ARG AR
PR SR iy

UK (/RS AT REML/GCV Jtig 2 T GCV BEIH; A& SESIEBE B
Ak lambda

MARS (Multivariate Adaptive Regression Splines, % 7t H & W B J3#£455) iy Jerome Fried-
man 1991 AFHEH . BIE NEHE b B 35 B B Bk pR A R AT R (knot) (7 ERAEE S
B MR, H R SZHE Stephen Milborrow 4’5 i earth 441,

M 2% (elastic net) [EIUFH Friedman. Hastie 5 Tibshirani (2010) SZILF glmnet 5K
L, B Lasso (Ly) &SR EIE (L) EILEAER, M 5ERA Bk REUKYE.

1.1.4 earthUI-mgcvUI iK%k

— BB 10 TAERRRIE carthUT B H 3119 s 25 mgevUT BB 45 ARk . 24 earthUI
FH—A .rds R mgevUT B H- I

1. earth KRBV i —MARS AR AR IS ELEE AL (247D

2. mgevUI DIHONHE earth BFY G GAM p = RIENARESR (cr 58) RYZERL, 4
ST — I AR A S S e L S A5 A A Y A5 L

3. mgev FEHE BTSN THE earth B2X BRRMERIAMPOLIEAL . 7E(RE earth
Jt 5 B AT AR RIS ,  &5 HE d  7 H 2 o

RFWRRICHREME (earth) SEIEVERM (GAM) firEakk, FMPFITIEZ K.

1.1.5 I TARRRR
X D L il Ay B FEA SR AR A AT R AT R 28D -

L. S5l earthUL ZHM PR EZAR,. RAIERRE L EAEA . earth B H hZEEES
g PRELRESR BEAR T B0 2 T DL o

2. M mgevUL AFAL, AR IRA AR 2 EOLHE HI Y . 1 earthUL B 75 5{ A\ mgevUL,
BIAT M 73 B R R AT - 1 o B B A

3. ] glmnetUT, MR ZHMIEMN L RIS (Lasso) . AL R4 H H sl i W%
H., 80 RA B84 2 — AN RN AR EE . 8T AP R BN .

1.2 472 mgevUI?

mgevUI J2& R i85 mgev G RE A R (graphical user interface). ‘& PIZSHY Shiny W
MBRFPHERET—HFER. BHFEMSH. WA KA R PEIE, SALEE
(CSV & Excel), FLEMBA, RERZEAHIE GAM,
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H Y FTARAS . mgevUT ASFE 223 i3 6l B earthUT 2K —F %17, 1EAHE
P GAM JgAbREe (Post Processing Module), ] earthUI::launch_mgev() B3, W TR
ARG ——DI R AR —Y——3F TR S s AR PR R 5 R34 . ZAMlRE (earth.
glmnet. mgev) HH—HRITE R —ANBCEEE DL R — 6 SRR it

N R PR AL SR TAE AR : BN SOBTR e WA RAE. 5 A0
A 2WE. iR, PLAW R Word. PDF gt HTML #%3(H 2 .

J SR R A T AR B R ME R R B B R f(v). XERE:

o WRERBIENR —&M R RTER B A S e

o G WA BATNAS B TTER —SORIE AR M AEEL, BT EERELREAS

Ivi) B AL 2o 52 M M o7 2

o HIDLHEEIEEE mgev iBid REML 5% GCV g Gt &G 233, ElamE

5id A Z AP

1.3 =HpH BN

FAWHE A —NHE (purpose), fEMAFZEE 17 (Project, WiH) HAIEIHNLE, It
Ja BB - 24 i 0 A g e g RS TR R TR B s AR B AR, i
ARESITIF AN HAZHBHIHE . =Py

e General GGEF) 16 T 28R SR sl B0 e 2 ) GAM 1l 5, XA, 1Rt
SEHER) GAM TAEWAE, S sk & FH g .

« For Appraisal (i Tflfh) 1 P M PR A 2 B GAM [BH. B8N T BE—4lk Al
WA I DhRE . SRR AL . Rk E DL R R ZE LR TE (Residual Constraint
Approach, RCA),

e Market Area Analysis (T3 X 3 547) M XI5 E dI ) GAM Bl 15, 34
T FEREE T o ALY I DhRE . AT B BAR AT

FEZMBEUT . OS] 5 52 M A —— R IR AR AR mgev: :gamO) Bl GAM. H
R BCE R R i TR 5 S TR AT .

1.4 ppi™=& Homk

Wk For Appraisal 5 Market Area Analysis I}, mgevUI 2 iEE T 0 5 Hu = 2047
BT DR -
o FREEFIFE E AT AR B A AT DL bR IC B R R R Bk A e, 3N contract_date.

dom. concessions. latitude. longitude. living_area. lot_size. actual_age.
effective_age. area. site_dimensions B, display_only. iX&d5E R EZINERIS
L i e e e A AR B 5 5K

o Sale Age %] (HERTE) —4 358 E N contract_date HZfL T Effective Date
(T EHEH) I, mgevUI &iH5—A> sale_age 51| (352 H 5 36HE H Z M RED)
FHEVEME PR /AR,

« RCA M5 (DUSEMIRE) FER BT, BRRLE SE A mgevUT AR 25 4R
% (RCA) i, @B plr) s, S E B Riis, DURPsry Yl
PR R BN

B General Al RNEH THEMEEE
AREBABHFEVALHAT — @A

LR B¥. TEXEHST. BNHER S THHE

1.5 AlJ
il mgevUI [l 45 5% :
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1. 7 R H1%¢%% earthUI: install.packages("earthUI") mgev PR EEN. JF
KIS A E S WA earthUL — 3 H A “Installing earthUI and vProlog”—7,)

2. JBEhM R 7E R HiZ1T earthUI: :launch_mgev() o W TR FTEVRE M 0T X % 2%
Hrad i 7880 g 4T H .

3. FEMAALE 1 AR EIT AW H. HiHEKEHIE (General. For Appraisal 5 Market
Area Analysis) 5 TAEHLS (HR. M. B ) KHEE N/ SCHIe. W8 et
Z) regProj MRHZZ T, Fr5RIEN M earthUI il glmnetUI 5, FTH—ANHIEAS
R E , ERPHssi 7y =K.

4. TESS 2 TRANEEE: M YT TE S0 H W A S i — A CSV B Excel 3Uf. $13C
RN SO, SR)G Rl Refresh (R DAAHEAT,

5. )\ earthUI S\ (H]3k) H 3 T ARFHREN— earthUI 538 .rds 04, F earth
BRI R GAM $2IA{E . #RIA earthUT 55, Bk BT .

6. BLEA & W ERE RS TNA R, ERIERA, BRI A A, IR
e R s e .

7. ®kE mgev 2% family. method. gamma. FERA. k. JRERH. T HIL, K H
fih T

8. AR —— i “Fit Mgev GAM Model” (B mgev GAM #8) , FEFE R TR EFH
gER

0. Shili —JBME R TR Excel, LHIFFAR Quarto 45, 8 (FERSIBEAT) 17
RCA 781 5 51 6 o

BE S HIMRFAE— SQLite B, FFFEVREHINER W —H N UK E -
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2 MLS Hiy N R 2R

XEF b HU A O 5 i A TAR AR URE e AN BORE Ok B 2 E B RSs (Multiple
Listing Service, MLS) M3 AT BIFUIHAI SO 544 LUK mgevUL Al LLEEHI #4551 o

2.1 XRG4S

mgevUI #52 CSV 5 Excel (.xlsx. .xls) Xf. SN, 544 Hs#h snake_case
Blan, “Living SqFt”25 % 1living_sqft, “Contract Date”Z5 % contract_date, “Sale Price”
A3y sale_price. X—HUVE LTHIRIEAN TAERBE P HI5I M —8tE. SRR CSV 43k
FFE/AINERAT S B IXIR i B e (B8 3 B Locale & Regional Settings”, Xk GHIX &E ).

J;ﬁg@%ﬁ%i#ﬂ%—%ﬁ$i§%, B —1T, BB S—5 . SRS — AT A0
B o

2.2 fEM B TS
HAR mgevUL o LUEBYER —415), (He B0 TR RE UL N &I KRG ES

Sale Price (8581r | (HirZ &) FRETR Py i) o, AR
%)
Contract Date (i | contract_date HTFil%4 sale_age (FEALTHEEUEHBIRED)
2 H )
Listing Date (£ listing_date | 7Efi/l DOM %k, 5 iisc H#A—kH Tt DOM
L H 38)
Days on Market dom mts R eSS R
(T s B R%D)
Concessions (%3 | concessions | #iHilffr: HEN = HEME — L0
kAT
Living Area (SF) living_area Ja S R GHI5%Z (residual_sf. cqa_sf)
(EEmR)

Lot Size (Hideim lot_size EHUTE R

)

Site Dimensions site_dimensions5HuBE T A —4H
CEHIR )

Latitude (%) latitude JU4HNZE 3 hi/NEL
Longitude (£ %) | longitude Ju4H NZE 3 hi/NEE
Area ID (XI##r | area Mg Xk / i AR AT
)

Actual Age (5Zfx | actual_age Pl A

A )

Effective Age (ff | effective_age| ¥\ HARAER
BUAFHS)

Address (Hihl) display_only | 7ESHXXHH BN Ak AR

FL A A 51 44 7T LU T AMB——TT“RRaR 2 R3S, DU R R X AR R o B
B2 Ah, IR E A 444 HBAE AR B, b o, s MIrEs Rk & o
FHAET A H IR L F R o mgevUL 2 AFTiEN——& FA R, MV IhEEME H 3mg L. A,
X B @A, DUR LS SR ZHER -
1. Sale Age (FHEITEE) ——hise H I ST 5 H 2 RIHY KA. 2800 T8 AU A R 4
Jisk, sale_age HEMAEMEZLOE
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o

Living Area (JE{FEHE) —— W% #FRAE Living Sqft™GLA” (gross living area, &
EmA) .

Total Bath Count (TA: A E4L) AT Py —DT. RTEPS 2 = THEE
Garage Bays (ZEE%AL) I Garage Area (FEEMI) ——A ML EEF
Lot Size (MiHEFR) Ylv Y 4 Ho TR

Longitude, Latitude (£, 4ifF), DEAMIE Area ID (RIgFRiR) . HTZIH
I AR

o oW

2.3 Fiksm e

mgevUT &35 7 1k J B4 a2 1 R 571 43 K R A5 o AT DLAE MLS St SCfE b il i 44 51
REETIREAAARIER (5 6 %) PHIRIEFMRFREE,

2.4 HlmE S e

o BRME (NA): E—FNAERSIEH I P& NA B2 FERLE AT E 3 MER . mgevUl
SR A BT LR AR LS, ROR AR T B 51 P ) NA A BB EAT.

o BUED: WEGAR. SRR HE RS R B U EE R

« BWFF): A%, TRUE/FALSE 5 DA% R HF5 A sl s KA E—EAfIR
RELLIA 7B U AR . — BB () B (e 2 A XS A sl XA %) U FE R B ik
H Factor (H7) SIEHER A M0 A 15 meevUL 4 AN S MR £ (B HRE Y Bl HE DB H
HordAR R, HIL{R bath_count XAEARYESHOBETTNAS RAGRERES: GFROGEIEL) -
Special (F¢Fk) A€ BB E B 57 o

BR: BARKEEFNLRRFN NA Al RABESWATRENE. NA &l >50% B
FlosAri st B i B

2.5 FEPATIALE

7 Appraisal (fiffr) 80T, 58 17BN HRSATENTHEE LA ARryY)
A EBEARE . BaEmUa . SRS PRI YIT R R BME .
fE Market Area Analysis (7 X4r) BT, BREGERHMETH 1 77 HITH

~—

E o
TE General (GEH]) # FRARRMITEE— AT MR,
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3 @R

3.1 ik

JA 3 mgevUL i, @A (General Purpose) HEGEBRIMER . EAMEMEIEE—AMLUZ
Dot i ——AR Bt e B GAM TARR AR AR DUE meevUL fIFRFA84R madr. T
FERIFST, AR PO 1 R LM 5% AR [8] 1)

£ General BN, ARG E fr =& HIIEE (FF3R51. BB, RCA). MR~ HERE i .
THETARESE. SHIE. #ELSE 3.

3.2 MR TAEHIRE

AR 5 HLUNE TR &/, 5 SR H EF—BERRESH. 28N AAE
HH AN E EA B, Hhg iR 5508 R @ % S Sefk-Se s sh B #5451
— I B A SO e B

1. Project (WiH) BRI ST H—ATH . TiH&EH RS TE>MS (BR. M. B,
), UXEREIN (<os>_in/) S Xi-J¢. Wi B AMTEILER) regProj REZET (BRIANK
~/regProj, WJiHiJ REGPROJ_ROOT ¥ 1545 B a5l Settings FHisgif %), JH 5 EEEN H earthUI
Al glmnetUI L5, P =& BIBR AT LS 7. s Close Project (SGHTIH) Bin[y)

e

2. Import Data (‘FAEHE) ——MIEEh5IH B4 AN SCHEJeh g —A CSV 5 Excel L
o eiliid Finder /W REHE S SN Z S, )5 A Refresh (Rl LIS EAT
T &2 TAERE Excel XM, SHIL—A TAERERES. 5142 B3NN snake_case,

3. Import from earthUI (optional) (M earthUI &\, HJi%) BEN—" earthUI
EWM rds OfE, F earth RILATIEALE N GAM $2HE00E (R I A 28 B e 34 () o
W BRI T ) —— VR A AT SN earthUT 2558, Bk BT,

4. Variable Configuration (2% &[flH ) HArZr Bk Fean MmN AS B2 (FB. logs
logl10), LI Include (44 N\)« Factor ([E4) 1 Linear (Z¢f4) & YEHE BTN & 3 o Special
(Feik) 7N T ST T . LSS 6 &

5. Mgcv Call Parameters (mgev A ZE) — & EEAEE: S5 W&, family.
method. gamma. 2 XEF. select. FEBKA. k. 5RERA, X HIEFHELI R ERSHE. TEH
SZRSFHEWE T 5

6. Fit Mgcv GAM Model (14 mgev GAM BiRl) — @ 7B AL 45RE N
INTEA I ) 45 AR AE T A o

7. Download Output (F#EHi) —HEHMIE. 5%2E. CQA 155 LKA B vk 5
Wk Excel X, fENTHE W SCEge. SRRIE 2 )G, TErA sl i .

8. Calculate RCA Adjustments & Download ({4 RCA %% &) —h&
AN EL ST LA AR B RCA P8, it CQA Xhrinsk Z /e NEM MRS
M~ HEeEiilaE Hi.

9. Generate Sales Grid & Download (4 48 WM& FE) —4 A E LR %
(Sales Comparison Grid), #EJAREE 7 LHERE AT HL LB AXFEA AT 3.

10. Generate Quarto Report (£, Quarto 4) —E— B A Quarto (.qmd)
G E—E 2RI L F#ME—5 NI E B SCEde. BRRE Z JEBImT A

11. Convert Quarto Report (34 Quarto %) AR . qmd EL7E YL HTML.
Word & PDF, PDF 8223 LaTeX; ZARMMNE LaTeX, PDF S W& . =05 13
=

TEHABRUT . HEHBMRH PRI E CERPEEF )« T8N A& R
AR, BT RCA 5E5E AP B A .
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3.3 M earthUI A (7[i%)

AR % 3 F5——Import from earthUT—— R /R FEN—A earthUI £55R .rds fF. X
WU T earth-mgev Ji/KZE: earth FHERIKSIH T SALE N GAM ST & A
BN earthUI 458 )5, mgevUI £&:

o TaR—IE, FIHBEARAER. RFET TIPSR T EALE .
o HzhikH “Earth Pipeline” (earth i/KZ) ZHHK (Z R EIEHFESHE, gamma = 1.4),
o EHIRTEX NG carth By HIRAE—F

A earth FTRMIAL B iSEA)1E Include,
A earth H4r2RAR BFISE A Factor, b earth FYZRMETTNIAR B WisE A)i% Linear,
WSEEN earth # B B (FERX B D AR RER, HBEASRTFTFILE
B0 o
o $Efit—/ Export Knots CSV (175 CSV) 24, At earth 775 FH N CSV
A
f)e ., AREEES A KU, FEHARERE (Include. Linear. Factor) S5H:E T &2
B earth BEAIR BEAE M. 5 glmnetUL RE——7E glmnetUL H glmnet FIE#48E F] earth
F5E E——mgevUI AR IR Y A LR RIS GAM Y, earth FURSRGE T — AN Hu%, m
AR BT Y o
— Clear (i§Fx) #HAMTBEBESAN earth £, H-EE M-Lsf#R.

3.4 FHRARZE T
BHSANZ G, EEARRMELI IR (RS AR TTFERL A SE G A AN ) -
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WA T oL

Data (%#) ERAHER L B DataTable. FEfENBERETTHAT . 20 AbRHI4)
W3R 5 AT B AR

Equation (J572) | M MathJax {HHLH)5ER GAM 2430, DKkt R 4UE SR
Summary (f§  SR#EEbR (R*. CV R Bk 2. AIC. n. SEBIANED DI
) i | A

Variable F giit&E Otigm) 5 |t (80 PKFEEEE, DRHETFE.
Importance (2§
EEEN)

Contribution R HR, plotly YigmA M2k, {575 earth T9 5 AR
(TTHR)
Correlation (F | ZUERIWINAR BAH KRB B#IE GIERRITES) .
RE)
Diagnostics (£ | BRZEXNAE. Q-Q B EFE. WMAEXEIEME (Hid gratia ).
Wr) SE R TR E S A

RCA RCA 7 BT (it / i, dHESE R ) .
Adjustments

(RCA %)

Anova (77249r | ZBIEEUEIFHITT Z0Hr .

Br)

Mgcv Output JFAESCA: phi 203, BERRTEL. family. Sephik.
(mgev i)
Sign Check (ff | earth 5 GAM 75— E (YEFA earth Z51HE]),
SR
Concurvity (3 | BikE5HBILEEER:, wHiadmig.
iiiRE)
Basis Check (3£ | gam.check() HYIELZEEL 780 MEASE o
Fer s )

3.5 WENIFAL

mgevUT 23 3 ZB R BEC B ARAF 2] —A SQLite £, JELUAG NS 08t . S IREHmE
[ —3CHERS, FrA BBk AR, MRS, BHERA. meev SR
ZLHFEM . @RS E e IR R BE, R i A A SR E o Hlie . IFE
Tt H EH T B SnE.

3.6 WEERX

stidq AR 55 / KRR, TT7E Nord Light 5 Nord Dark Fiph-Eii Ik, T MifiT
[RAFTE localStorage i, PSR . B4 S 705 M2 T i 2 RLAR b A5

3.7 XigEHXE

mgevUL il —ERTEEKAXIBRE (locale) REZFREPRMEME TS CSV XA E. #5
AR Settings () THIHN 30 A2 LFEZKEH Country (%) 5 Paper
(4R5K) wePeds. EEPHPECACE DUT 450

« CSV JrRafs XH / E / BAAMES ), RMKEP XS ).

o INERATS A ) BaES ()

o THWMF —i2S (GEE/ &l / HA). A (EE / BRF / WIEF) . =t (GF
= EE P PR REER) . S ).

o HLEKRE Letter (EH /&R / SBV4HF) 5 A4 (HABFTAHIX) .
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Hii Save ({RF7) BIWTHUARAY X I m iF 2 )57 - Import Data /NTTIRFE HE— N SCHF A
A Locale (X3) #EFE#, HRAASFRLERN—RKESNHER . F—1 Settings FHiKH
A regProj root folder (regProj R f:32) B, HTEHTEE mgevUIL. earthUI 5
glmnetUT H:H]#550 H 6L E

Br: ABAREENERE LN EFHEACEFENRH R REE, BIERRA G EETLL
f& (200.000), %X H %8 (200 000), #EHMES (2000000). 8B TETETHEE
mgcoUI 5% T K%
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4 Ak

LiESIH KA 824 For Appraisal (RIFAfH) W, meevUI LA B BUE i 1A H— )l
flithe 58 3 BRI 2RI REMARTT A s A5 U UHAl e R AT AU AN A 2

4.1 FREIIT AL

FERENBEAT . BRI 1 1TEARRIML . HR A7 9T LUAS B Se o (R BRI N SCHE L
B (B 2 5). AR EOART DL 2, Wl ABE R (E—meevUL FERIE I &
HEhit e 41k NA AbB.

WA MG, WAL NPT LN, X RCA % TAERAR A RER] .

4.2 flifr ki H 54

MM A E T GHEAXT, ZREENTHSHIA— Effective Date (flifi2E#iH) FE
(BRIARIH K HI) o #HRTE Special FHRBH LRSI E N contract_date, mgevUI gt
A sale_age J|—— RIS 5 MRS H 5 2 H 2 AR % %5 21T AL &
1PN 2t

WAL e HE H MAS I, sale_age & H BB BT,

4.3 FEEEPNFRE

EMMEAE T HHEAT, BRAEERP SNBSS HI—1A Special (F35k) THi
KL, FRRRRB R HAEHM B8 S % LA 6 %o

4.4 RCA i

Calculate RCA Adjustments & Download (1% RCA %% 3F T3) #H (T
HWHEAT . G ZRETIL) &8 HLSE A X TR 155 i S 5 Hh A A R 4
SERER) RCA TAERARIE 11 3.

RT: MATEWIEEN CQARAPRETREQN T A Z KA ARTANM. /2 5.00 &
LAWY ET LT LA P KM E.



Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 15

5 Tidm X

YIEBITH Bl Market Area Analysis (MK 1) W, mgevUT 24855 s
R s = & SR (FRERS) . BRI RE) , (BRI —dl, dEPPAs AR
HUNAIERS

5.1 HflifriiXi s

o MREVPAITRIAL B RIE —ETGIEAT . 5 L AL A IRSERRIL.
o RABEMI — Generate Sales Grid & Download” ¥R H .

5.2 falis g F i A
FELUTAEIE T 1A i 3 K A X
o AEANMEXE AT XEE . GAM 88, DI ARIEZ M R E) K 3%
o OPHTEEIAR. AR MRS X AL AR BN R e — Pl B RS A
o IR G S B A IX R S A SR
o ACPXEEBEGE: URABENFIRIIhEE CHIEITEE) . (BT 2B A% TR AR

' WHER A — ey BB TR — S REESKII R, EFRREE bt
HTAERAR B



Valuation Engineer Journal - 25 1 % - 45 1 # - 2026 B = 16

6 AL EIERE

MAFR % 4 ——Variable Configuration (ZZEflE)
T A Tl B AL 38 A T

SR EIRLE S 2 5L D

6.1 Hirdh

%5 4 T7T0ERAY Target (response) variable (HAx / WA &) Rk 4] AR E P HE—
ANEUES o EBEH A —FIE A 8 (FIInAS BN . BAR514 B M TINAS 851 £ HER .

6.2 M2 B A
EHBEEEZZ T T, Response Transform (W AR B4R ) Fhisg R4t = 1k -

o None (raw) (J&. JR{H) ——E %A MmN A B, 247000048 B 500 b A8 B e R UG R 1
PEAL AT INES, T A

o Log (natural) (H#RNEL) ——ERIAHIIEM B REAE e, R G, X%
B AELEIZ (%) MAE4axEi ($). XXEEMELHEAR, HAh—2% $10,000 /%
FEARRHEAKE & SCRAHIR

« Logl0 (DL 10 AJEMIXTED

TEANLL 10 A JE A A 46k o

Ry AR L wHERER AR (%) TERLSH (). T HHEEZRAS 7%
A, dBRGEERTEESEFWERE,

R BUE S . W AR < 0 BUES B E ShERR. Frafmh (BE. sTk. 5%2%)
#h2x B B SR el AR R o
6.3 TRNAE A%

E FRRAS BBFERR T 07, — TR TR I LA T 910 2 3 HE B0 B A 3 )
R SIRINT

51 !%m

Variable & (EFEER, WK DUEE 5B . IHER IR .
Type BARRAI R HISE A numeric. integer. character. factor. logical . Date. POSIXct.
5 IHE T PSR

Include A7 fefiE—JBIFIE Ay BONIAS RO A B, TR L.
Factor | ALiblE—HAY R FAL R K TA R B REO . SRR L.
Linear | ALiblE——MHIMEIAIEXR ORI, JUN fo). BHEES
Spectal | PR (Wil / MABA) — SN TXMAANRNLE, FLETH
S

NAs BRI . WBGH: A6 (250%). BE (220%). K
(>0). HriE . oiH

H eELtEZH: BRAEL T, $IANEEZESBE— BT f(x). Ak
Factor &4 — MR (FAKFE—ANRE) . A3k Linear &4 i—/NMa &M Sz LU
BRI, R #iFRIC N Factor 5 Linear B8 B4% Factor AbTH,

6.4 Hm KA 5 5 3

mgevUT fES NI & A S SRR, nHRABIEE. B4 2. By5H5. kT i
WK Type THISEHRE SAEM —WHGNER . HBCERA % 5 a2 P AL B 75 K
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6.5 FEIRYIRI L%

MR ST AR, Special FHZEH424E LN £ :
T :

o weight — WA ES] (RAF—5: NEH 0 HTASE5UE)
H 9155 I TR 6 2 -

+ contract_date il AR A ZEHE H A 315 sale_age
* sale_age PRIR—ANEBSETH AL A & I RS (BEREHE H A RED . AR
« listing_date FEFH T 15 B KRB AR O 2 2 R U

o dom —RiRTTA1E B KES

TR A:

o sale_type ——HRiR T X bn il 5wl ELAH B S 030 3 8 24 57
PEMRA:

* concessions PRIRBSE LY (277 SET7 R 4E)
[FARSIEE etk

latitude

B E SN EANE 3 /NI

55 B TR RE I i N AL EE

737 DX 3 A X A

Ja AT e R IER 22113 (residual _sf 5 cqa_sf)
% W T R

B e L A —4H

longitude

area

.
.

.

e living_area
e lot_size

[ ]

site_dimensions

AR R :
e actual_age YL AR 51
o effective_age Yk B A AR

BRRH:
o display_only — %I XM ELE Excel R, HESASHHBBIEG . W H T HikkT
Btv MLS %5 @iid 5 A 2 5 VA .

Bor: WIEEN display_only WHIMNRGEHREE P H HINE Frcel FHE, EL T2 NTM
TELRTHR. THT ID 7. HitREMEE T,
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7T ZRGER

AR 55 5 Ti——Mgev Call Parameters (mgev 8 HZ%0)
EI . GASHEHE A AN EEHIER (7)), HIERES .

Feflt GAM B2 FfHlE

7.1 2B
TRERE— A~ R hL R R L PIFP RS . D W AR PO A B A BRI -

Wik 3 E \

Standalone tp (FEAR) k = A3z (10), gamma = 1.2, select = TRUE

(discovery) (Jliv7iz
17, &)

Earth Pipeline cr (ZMIE) | k= {3 (10), gamma = 1.4, select = TRUE
(refinement) (earth

WK, KfE)

BN earthUI 5 &St <r A 3hikH Earth Pipeline #ii%. earth 5 & p% &0 4id i = vk bl
AR (cr) B, FARAERGFE EWMYIR T S E .

7.2 Family (43Afl%k)
DA/ AT Wi o 2 B8 436 3 A e

Family SRRy

gaussian BRI AR (FIINE BN ) . BOAHE .
Gamma J5 265 ¥ {8 R H A1) ) T 6 20 g A5
poisson TR (PN RsE 40 .

binomial “IngE R,

inverse.gaussian FEE A B IR AR -

7.3 Method (J5}:)

N SE b T

Method Bt

REML ZRRMARAIIR (BRIN, #i#) o X & oA i e
GCV.Cp J= SRR SIS IE o A ) T 35 H W R AR R AR

ML W RAUSR. 5 REML #3ML, {HRRER G o
P-REML Pearson REML A8 &,

P-ML Pearson ML Z8{&,

GACV.Cp I SCEAY A BIE o

7.4 Gamma (GHFEFT)

gamma S5SNI HEN A AR H B EEMERILEOR . WA b (B3 ) Mila .
BRINE A 1.2,
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BUE R

1.0 PR B

1.2-1.4  WBEELBRIATORTE (M)

2.0+ AR 2 ——18 H T R U B/ VAR

AR gamma {E I8 0 5 MR 2 2% B ORBE uid #1 & . Earth Pipeline BB R A 1.4, DI#E
TERGIL earth FA T 35 B INAR AN VG o
7.5 A XKHE
REER GRINAEE) . mgevUI STERIE JFE1T 10 158 XEE (cross-validation) PLit#. CV R
ST o XY H T REASSNEUMAE 1B — AN A T
7.6 Select (Yg45)
BEER (BRINAE) . SN TFH M — N SAMES], TERHEREEST. XML T AL

A B PR —— AR T bR R AR . HS LT R TE gam O HiKE select =

TRUE,

7.7 BRINFE

6 T AR SRk R (basis function) 287 :

e o) i A

tp TR 1B I RE S ik KM (BT E) . &
AR T 0 338 T %

cr =R EERES R BRI E . A ecarth T4
B DA 2515 ]

ps P % TN B HEAE . BULESE
o WHEMER.

bs B #:& RIGH B HEASE

7.8 B\ k (FE4E5D)

FEAEEL ki EACE RS E N LR BUER 0 (BRIN) F#mR“A 3 ——mgevUI S TE
BU k =10 B{ earth J5 SN

o BUMY k (3-5): MIZRIARF LT, HiEHL.
o AR k (8-15): RIFEET (EECLEHE).
o BRM k (20 PLL): FEF RE—ETLRIENLNA T L& 2 R

#or: Summary RERT W HKE mE (EDF) HFRENMCEIELEREAET
EDF B3 k—1, $t¥ & a8 AN

V: Jusad
E T

5V BWmE. &
RmK ko & EDF /T k, WHZALBERZ T RIFH

7.9 JRERM
X TSR R AL ., A MRk SRR AT A -
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B/ PRI%L WA

ti ti(x1, x2) IR H—— s B A, R
MBS E s O T HIACHE . i nT iR
P R

te te(xl, x2) ik B FH—— L SRR AE Y PR A B

BRI R, 7E RCA JH% 4 43 o

7.10 RFMZH
—AN§rE&M) Allowed Interactions (RVFAIZRH) /NI AFTAEBMARIEHE FEZLME. JE
BT B RER—A =AM . AN S AR A8 B2 18 f sk AR
o Allow All (£¥##1F) / Clear All (&EFEE) ——HE bR .
o MiEEH4 P4 A8 B 430 AL B
o hEREHEES “Block from main effect” (RN HBFlE) —HIZAS BRI AL

AT E ORI AR BT

BN earthUT 5 51}, earth M B 32 B2 A HBE (I OE FER). £ earth
BRG] T degree = 1 (BAH), MEBR—FKERER.

JA ISR A By KRS i A ST A BE o B TE AR A SR BAT earth A5 I B LSS
SCRP A AL I 55 % S TR U AR 5 B EL T LU RN

7.11 FHF-HHERE

MH AR 5 IE A B F NG, 2B — B Factor-by-Smooth Interactions
(RFIHEREH) . BNMEEESER—1 s(x, by = factor) Hi——HRI & H 1K
HE R — A B e T 2

7.12 HHESH
— AT &M Advanced” (RZR) /NI R7R A TIN I E -

o Optimizer (fi{L%) Feis 25T A outer/newton (BRIA ). outer/bfgs
B efs (¥ J& Fellner-Schall ).

o Scale (REZ¥) REZ%. 0 (BRIN) FamEdEhit. X1 RE MR %
A=A EE

+ Discrete covariate method (E#{bihaEE L) ——FH X KRB E R S r) P 2 itk
4 (discrete = TRUE),

o Threads (&%) —IFTERENEHE (1-32). {XFE discrete = TRUE B H%K.
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8 HEHR

8.1 Fit %4l

M55 6 Tip A Fit Mgev GAM Model (814 mgev GAM 8] #24. miif B RBILIRY
i Y AL BB TR

8.2 HlEHEBEHRAETH A
R S Fit B, mgevUI £

L RERE —REES2DE—ANHNAEE. DEED 10 N7 2B ITAR
50%, SEHES GFF & KRKERS NA BIARLES)

2. e SRR GRS, MBS NA ff7, MANE GFefe). Hikk
FREIIAT (FEAGOT AR ), it g 2% e AR 46t

3. Mg GAM /A B P AS B A TEEIE T s(x, bs="cr", k=10), M4FRATE
W& T30, RPEbRic A Linear [AS BMIELR I, JFANIriE L B ETKREH. earth
BT RS E R BT AL ER NS cr ZERTIH

4. QhELHFETE MR HEEA R, W EWNA B 7, 8k REITEA R BEA
Bk 1 LAN, FFTETREEE 205 mi iy F B 43 1 80 72 earth BT 1o

5. #l8 GAM — DI /A3, family. method. gamma. select 2 HAth 2% H
mgev: :gam() .

6. BITRXEUE CHFEBH) —10 e XEHE, HEAEARS R SFI7.

7. WA S B T ——Summary. Equation. Contribution B+ Diagnostics L) & HAth
FI AR TS BRI

8.3 EAMEEIHEESR

M callr @A HE, WA STE—ANEEGHETET, RENHRFRmyE, —4
I o R K R RS R

o JFEFES. EoRCFETRIIFNEL / B

o HHOEEIIREHE: BOERRE, BOaRRE RIET s, dafREiR, &

oK REE R

o —A~ Abort (k) ¥4, WTERERZIERIA R,

o« —/~ Close (R[H) #4ll, FERIEZEREHI.

#r callr A, ¥ FEP BT (MHABFSERS, HERIA S .

PLEBIE, Fit #8 LS HIA— N aaxts), FRRETER: “R-sq = X, CV R-sq = X,
Dev = X%, AIC = X, n = X.”
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9 HiRHrgE

9.1 Data (¥3E)

Az B3 DataTable B7n B3 ANHEHE, SCRBMESD, T 15 17, MO s
XV, &% 5 A —5k Subject Property (hRfg#lk, %% 1 17) #Ml—ik Comparable
Sales (FJELEHEESLH], HRXIT) % 7E General B T HER—IKE.
FAFITHEERORSR AT, RS RN, ARRTEM B SR By (BIInDlk &) siAs
EEATRAMRAC . BTl —A7; W E— BT T I E 0, BoRH g, REEM N

e

o
9.2 Equation (/&)

S PERr BR CRLA R GAM 55 :
A (f MathJax {E3Y):
o e N B AR B R M B AR e (logs logl0) HEKR K%L
o LU nEEEE. DL fi(AR) TBRA RGO HAR 5o 40 I bR B KU B 70,
DLR A R EE B B R
e family 5 method BR7ENTE LT
Smooth Function Definitions OGIEHKEEN) F£:

TR AT (Bl s(living_sqft, bs="cr", k=8))
AR

KA (s te. ti Bf linear)

B R R Y

k18

earth TN E CHEERAN)

9.3 Summary (%)
U G I S =1 e A

TR g 22 L f
ZXEE R T G BJR A SE)
CfFRE R ZE I E

« R-squared
e CV R-squared
e Dev. Explained %

o AIC — Rt BHEN

o n — IR A 4L

. i WA 4L

Smooths
FH

e Smooth Terms £ (OtigHi) —ui. EDF (% BEHE). Ref.df. F &it&E. p &
o Parametric Terms £ (%) —Wi. {hiHE. frdfEiR. t EH. p E

9.4 Variable Importance (255 8 5H:)

—IRACEARTER B AR T A o EE B

o WL T St EADY (BEK)
o 2P % |t EHDY (SEK)

B~ J7 i) DataTable #3288, EDF. Ziit&5 p {6, #aeit-@&ErHs.

9.5 TTMkEl

B AR PMEA TR AR R A — 5K X X plotly STikIE, BoRfE—sk A UMER R A
PREE TU2 h A S B T i P -
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9.5.1 HUENEI — s(z)

o Wfaphsk, W 95% BEiGW

o KEAEN, BoniikZE (HTARVEXEAS B iR)

o AMBEHEL, T earth Tkt GHEFA earth £553)

o BEBUR: FEBUE. Tk ($). 95% BEXE. bR (FHAIHEER)

ST 2B AR, S AR 7 x (/@ — 1) AR LISETCH TR, il 28 T
DL E A SE e UOR iR o

TG/ GEAE, REEAE 0.001 BETIES 1 BEAH, FEONHTE &5 A B ) P

=)

Ho

9.5.2 HT KWW — s(x,by = factor)

BAHFKPE—FRAME, SRR —KE b XA BT H HHA T AR B8 A fE 20
A (BRI k.

9.5.3 RHEI — ti(r1,72) 5 te(ry,22)

M BoR —4Estiki . @R A6 () - Af (F) - EE (GE). SERFEN
7 AN S B A B 5 TR

9.5.4 ZHI — LG T

o BUEALEI: B BB, BINEa EL
o Wy KA, BREAEFARHFE Tk

9.6 Correlation (1)

—ak PO, TR T A BB TN AR B 2 (B8] ) Pearson HK RE. HIESNENTEER
— R A

o Pifailidy: W (1) — Al (0) — 4 (+1)

o AN ELTUAKH AR AR REUE

o BUITHEREZEFNGIFEEM (concurvity, 22 8 g M 7SS 10 (5% B2 B4 )

9.7 Diagnostics (i)

[

Pyt (@il gratia::appraise Aiff): PUTKEI—FREXNMAE. Q-Q B\ REHTT
NP YSAIVAIRIE PRy

SEBME I RO P LI (O P, FfF—2% 45 RIS B L. W T LR LU
R, HUE S B AR R R

9.8 RCA Adjustments (RCA jj%%)

RCA JtHE G BR=ZK AT E (R / T -
« Residual Adjustment % (BZEPFEEE L) —FREVHRAS B EM%E 2 LI A5
« Net Adjustment % (FFAEE L) ——FREN 215
o Gross Adjustment % (RPHBEE L) — SR EEN A5
ik BT BRI 2 (8. A ShniEZE, I DUR &R E S 8 S 4L
Ho
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9.9 Anova (FFZ4H)

—IREIHNTEMFE, B GAM HEPHSEIE R THLAE . Bl RE (S
TisOeH o) LU ARG .

9.10 Mgcv Output (mgcv %)

JRIESCARS I, NAETE:
o AT
e GAM AR
o HERYAY print 4
o 5E#%fY] summary (model) %t
o family 5B R KL
o BRILh PR E

9.11 Sign Check (ff5HK#)
MEFA earthUI 5l , ZRE NS GAN A RTE earth HB P 5 HE GAM H 77
VR -

o earth_direction: @i, BIHEIRA (RIEEEEREBAFT5HE)

. gam_direction: B, MEBIRA (HDEHITE 100 A LI SEAE )
o consistent: TRUE/FALSE

o warning: XEMIA—EZALH B

RASTTS BARAl directions consistent” (B /7 —8) BAFEAS A BN 4.

9.12 Concurvity (3Lfi)
Seh v 2 AL AEIF I X LIRS o HARAS TR IR |

o BRfRILHRIEFR: AT XM worst / observed / estimate ZFREERL, KAX MK
W WE S A (<0.5). B (0.5-0.8). £If4 (> 0.8).

o PiTh3tHiMR: BINETRRIRIPIAERE . SR A R A 2 o

“worst” AT HiR T4 0.8 BIERI, 2 TIAT DI HAd i AR P s, S/ FA7ETT

o

9.13 Basis Check (F:A5)

mgev: :gam.check () MM HE: FHXTEACIF IR I R T . 5 REAEEIN & ),
A 2 DL NBUING p (DR R AR R SRR IRBLS IR Ko
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10 T#EEE

A5G, Download Output (Excel) (F#&iH, Excel) #41 (MBALZE 7 75) S04
WMME 52 W5 B Excel S-S H 2175310 B B mgev i Sefkk .

10.1 Hii%

5

basis

330 \
AR BRI (9t A )

<var>_contribution

AT WO B E R TR X TR EOR 242 il 23 Bl 36 ok
Bl

est_<target>

RERIPIMME (HI4N est_sale_price), 7@ I CMRIER B AR
%

residual

SebrE — F{E

calc_residual

PRHH - SEPRfE — A TITTERZ A (AR )

cqa

PRE-E 5] 71 (Condition-Quality-Appeal, CQA) 1543 (0-10
434l

residual_sf

7% / R (A E48E living_area)

cqa_sf

Hi residual_sf HEFIHHAREH CQA

EMMMERT, 8 147 brR¥)) B residual/cqa/cqa_ st ¥JEH NA, 24$55%E T living_ area
GURF, %474 residual s FEFEHES].
I sE, FEEE LS B —A A XA,

10.2 CQA 754

CQA 7B H HARPTATTMELEL, #% 0-10 2 HIHERFAT 23 :

« = CQA (%) 9-10): Ak T Hlill{E

RATREIRDL / fh T / 5| e

o & CQA (%) 0-1): AR T HIME—R AT AR DL 2 B0R T I 85 1 B
« CQA 2104 5: AL
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11 RCA 55 T#

RCA (Residual Constraint Approach, #8ZZ) k) TAERFETE Appraisal (f§ffi) 5 Market
Area Analysis (K1) #XT. BMAELIEZETH. mEPDILLEA T 1 17,

11.1 #TJF RCA XiHHE

BEh RS 8 Ty Calculate RCA Adjustments & Download #4H, <3 — M5
DXHEHE, Hpas:

+ Score type (f34r28%): CQA 5 CQA per SF (FTHIEE living_area), # Py #R
THAR 10 £ FH J A TG RO ) 40 R 5 2 VR 48 o

« Subject CQA Score (FrfIH CQA £843): 5% 0.00 & 10.00 Z | EUE . 1% 7B
1A%, HEFAL carthUT B8, fRYE earthUT Hrfifi i #4543 828 5 U & WL =1
Tt H B8 v Ak

M ili Generate (%) BIWTHAIE T Excel X4 NG H B mgev #i H S5

(<os>_out_mgcv),

11.2 CQA 135 #ifd

- JERPEATLLSL I CQA 130y 5k ZEHET

. LM (approx ) R ER CQA BB H—A5k%E
- PRI E = RRIEINE + TR E

- BEDN 0 BIATHE SR YR A A R 5% 25 Rk AL B

N I N

11.3 fis

3 g

subject_value BRIFME + TR RTS8k 22
subject_cqa MR CQA 144y
<var>_adjustment ﬁ‘ﬂ"ﬁ@ﬁ@( - Eftlﬁ%fﬁﬂﬁ@( (u%fﬁﬁ‘)
residual_adjustment = AREYMIERIE — W] L SL 5k ZE
net_adjustments oy Y CE Y

gross_adjustments SRR FE LB
residual_adj_pct 5% 2= PR A BT A R E 43 b

net_adj_pct RS B SN 2 L
gross_adj_pct SR B BRI 2 L

adjusted_sale_price  SEZPRENEMAE + RS

PSRRI SRR . Hell L2 LA B .
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12 FHE R Mt

HELLEFIHE (Sales Comparison Grid) {XFff Appraisal (flifff) #:\TF. HEHE RCA
B G BRI AEE) Excel TAEH, E&BNGMREZ P

12.1 ] Bl X 1A AE

Mifi Generate Sales Grid & Download #Z{H4F] FF— MRS EHE, 51 H BT A W] HLA 45 52
{5l AT ELSE 53 AP A -

+ Recommended comps (i FILLSLH], CHieaE): SRR < HEMEE 25%,
A ER IEHET (R TERT) . 2% 30 4.
o Other comps (HABFLLSLH], BRIANAALE): KW A HLsef], HEaAEE - T
BRI L SL G . il Generate Sales Grid B A6 & T/E{#.
R R RAL: I E IR E contract_date 55 living_area. #EYFRI4F R AL : 1atitude.
longitude 5 lot_size—— H B TMASHIARA K, (HILLLF BB 25,

12.2 TAE@IRR
M TAEB S 2 TER. SikEIFHERS 3 AT Ehsef):

o FKAT: WIS TELSL IR ehE . B RS BE HII LUK T 5 R

o SMHAT: XA (LR, . XD, AR Glibkmii. mHIRST) S54RI (Sehnde
e ARAERS) , WAANELE T4 H

o BV RAT: NI AT, BRIk, % T S Tk R B

o BREFHMEIT: ZHHARBUEHHATOA , BE (T IR S BAUR GEZI W A RFAE. (FIATRDL.
Jts M)

o JLEMT: W E . BB SRR EENR, XA S TR Excel 24
=

12.3 TARRRYGEZ BT

BEok TARRMZ BN/ LI IR, HERZERHAE B IUE ok B B AU B X BELEAS O U REDS Ay
PR SN AER NI, SCORBE T ph 8 SR B ) A R 5
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13 TR

WA SR AP Quarto TAERAR, BUR T RIIRRAH B — 2 ki

13.1 45 1 2: 4 Quarto 4

Generate Quarto Report (4% Quarto ) %4 (BAUSETTH) S TEEE/
-qmd 5 NEZNIH B mgev Hi S, ZEEA Quarto JICHE. FUGIEYbs 1 &I LI
(PNG 5 PDF). —ARE T & EME SHATTERM report_data.rds, LUK Word 4
Hif) reference.docx PR MTZERAWEH, (R UFEERZ A4 . qnd EICHE,
HAE L H A Quarto AL A REK .

B O B CHUGTE DY ARk BRI, BB Ak SOIE, AR
gy W A

13.2 45 2 #: %% Quarto 4

Convert Quarto Report (3t Quarto #t4) /N{iiid quarto: :quarto_render() #fi—4>
.qmd SCAE G —RhEk 2 M HAS . BERIANE M ERGE A R IR, {3 Browse (WY%E) #%
FAVFURIERATER - qnd SCHF. AT AR A =F:

« HTML — B8 &1 HTML 8. A8 LR, BRI HEERN

o Word (.docx) —1ii 232 HEAY reference.docx FERMAMIE Y. EEWHE S0 Ko

o PDF —HRH %Y LaTeX (W F XM ALER) . HARKNE] LaTeX, PDF #EIi&
H A Mg A E EHEH FE 2

B — 5 A JE e 48 render_gam_report() 5 export_gam_docx() AR, W HtFE 1k
WH .

13.3 MEAR
Az AR B4 -

o BAREHEBA: HAECME. HAE. family. method DIAHIAERE

o ZERHE: R’ CV R’ EMREEZE. AIC KHXMIA TR

o HIRIJIRR: MEATRE, HAORIEWA f LSRR, KW BaURE, FFMHHE K%L
S BKHITRRLE PDF h B 217417,

o WHELEK: kg (EDF. F. p ) 5% (f5itE. ArdEiR. to p {H)

o CIEHMAE: BRGTEKEAR BIE HF G B MHEE ((UEFERS B 2.
)

o WREEM: #F SR Ougm) 5|t (S8 HFHEIEE

o DGR (A 2RAYA ) :
- HAARLEE (2 5T ggplot2 #SR4AS)
- R R IEZ- 45
- ZHHNE (i 5 te i)
- Z¥WE BUERABEE, BTFRHASERE)

Tl AR B AR ST I

LW 5RIZS W DL SR B 0 I 08 5 1

mgev FHE: CIRIE B S8R AR Y

WM — M AgFRISRNTY, SEERE IR EST IR AL S

JRINA G . Generate Quarto Report ##40 F£HPL—ANH @X 4] o
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14 A R 2L

mgevUL 7] LB EAE GAM BDGH R T o0 2 P08 5 M RS . BT E—4> 200
R ERAE, LUV AR ERETE AT, e R ZAMER . BRI

mgcv,

FEYRIRRA A, BRAC T @ g A2 e 7 SN AT Y 5 R RO B s A% 52 — A BB E R 45
R (B fit_gamO) 242), JFH H NI

14.1

S

14.2

S

14.3

S

14.4

S

generate_r_code(). generate_python_code() 45 generate_cpp_code() —&ZiEH
RS A

export_functions_sqlite() ——SQLite &L P4

export_functions_zip() X U PR AT E S —A zip B4t

R ¥

gam_functions.R

SLERERE ., SmpAsR. RE CV R? AN,

—~ INTERCEPT % &,

A NI A BEXT . — approxfun(), W HSLHELFH x/y H&EH.

AR PR A S v v i B

ik 8. &1 g_var(value) PIKEA coef_var * value M,

Python pA#{
gam_functions.py
numpy ‘FAiEH] o
INTERCEPT &,

AN _x_var 5 _fx_var #4H, D&M np.interp() ) g_var(x) Hi%k.
LM 2L L. COEF_x HRIEAL .

C++ K3t
gam_functions.hpp

A&, f#iH #pragma once,

gam_functions fif 4 %5,

ffi ] std::lower_bound ff] interp() %fiBhERi%L.
BB —AN static const ZZH A A BRRRI%L o
2 MET 250 L) constexpr double XA H .

SQLite FIE)E
gam_functions.sqlite

# smooth_grids: %Ify (variable, x, fx) ——BJ 200 S &L,

Z¢ model_info:response.r_squared.cv_rsq.dev_ explained.aic.n_ obs.family.method.
formula,

7% linear_terms: variable. coefficient,

% intercept: #IHE{H.
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15 5 earthUI ] glmnetUI fJELER

carth v FIFE 7 X L5 AL BRAEHUAA i — 8 T I8 ) TR AR BT R A 8oas s, 45

PRAIRA. RCA TAERAR S EREEREE, (AR R asEs 2%,
15.1 FEER
H mgcvUI earthUI glmnetUI
ik GAM (mgcv) MARS/Earth (earth) | 3pEM%% (glmnet)
KRIES i IRt 53 Bk LM
g IR e select=TRUE W45 % B Lasso #&¥]
22 BT KR (te/ti) B RERTR (2-3 LR
B )
(R DA wEGEXEPDGEH | g W (5B LRI
54
carth Jii/K4k M earth N TR R IR N R A S
RIZSH R. Python. C++. R. Python. C++. —
SQLite SQLite
BB Word. PDF. HTML | Word. PDF. HTML | Word. PDF. HTML
AT earthUT MA M) 22 R EHG—42: earthUI A —A L5 Prolog/DCG Thfg, FM
H H3CAH MLS #53 frie igs abpnl g 1k
15.2 LA IR
AT HA R
o JLEH) regProj WHMW (BRINA ~/regProj) —WiH . iy N\ SCH: LU FETT 43 5 B4
HTE ] . = ) e =2
e CSV 5 Excel N\, 1k snake case % 4445
o T30 ZANERMXIBIEE ., Wz CSV WfF. NS5 54tk R
o HiEHI5E (contract_date. living area. area. latitude. longitude %)
o (RIEMGOTEEMEH A 35 saleage
o B/ XYk (Nord F#1)
o WHEMFEAL (SQLite 5 / 8% localStorage)
o MRMEIAE. AREEE. Z2H
o CQA #T4r5 RCA % TR
o AT SR TERE A8 AL Excel % H RS B LA A%
o AR —HEREIESE (Appraisal 1.csv)

15.3 ffE7#RY TARRAR

o JtH earthUI %P EEAE .

o F4H mgevUI K54k, WIRIRA BB EIE PR . SN earthUT [ s B ol T 4%
i

o M glmnetUI, M{RFTFE A AR B R R AT 5 2R 2l LA

o TEM—EE L=, DO IRR AR T IR B &2 28 B S (A5

LR ARG L EAEH . carth [ SE IR T AR
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16 R EIE4E: Appraisal 1l.csv

16.1 iHH

GHURE IR earthUL il glmnetUT S EALT mgevUI JFARTEH demo_mls/ LI

#r B%2%% earthUL, AT A :

demo_file <- system.file("extdata", "Appraisal_1.csv", package = "earthUI")

B A 1,500 SFAEBWHEILR, WE HEBE MLS S, fRBynka T 117,
T SO T HARRAT. BIRAER A2 X P EE8E, Ybmi. £t

XA A o
XIFAEE SR, ELALIRIAR R — SE PR AR B KO AR . T A FR IR MG B ClE 5
TR o
16.2 &4
5| E il ‘ R AL i}
sale_type character | sale_type FT XA bn -5 v L B S i e SR 2 20 1
weight numeric weight WA E (0 = A2 5RE)
id numeric display_only A Ekidss 1D
property_id numeric display_only MLS P \ARiRFR
listing_id character display_only MLS 845
parcel_number character display_only B E ZH#gws (APN)
street_address character display_only Wk
city_name character display_only i
postal_code character display_only R B 4 i
county_name character display_only H
contract_date Date contract_date | fHESFHM (HTil#E sale_age)
sale_age numeric — TR H A 2 H A REL (EBUETHD)
coe_date Date display_only 25 EH 1A
listing_status character display_only RS (Flim“Sold”, B)
sale_price numeric (Btr%ER) HEN—mN AR
rent numeric — Afl& (AT % i)
list_price numeric display_only b e
original_list_price numeric display_only PILEEE AN A
living_sqft numeric living_area PLSFET7 5 )V F ) Jeh s A TR AR
ppsf numeric display_only BT R AL
beds_total integer — Fib 2%
baths_total numeric — BARSE (Bl 25 =2 A48T +1/40E1)
lot_size numeric lot_size DL T 3 R ) B e T AR
area_id integer area MLS XISHriRaF
area_text character display_only Eiﬁféﬁ”\
age numeric actual_age PLAE B B b AR
year_built integer display_only Ay
latitude numeric latitude R (NEHPUETIANE 3 (/MDD
longitude numeric longitude ZRE (NBEIE AR 3 fi/h)
latitude6 numeric display_only 2k B R
longitude6 numeric display_only IEELE
garage_spaces integer — FEEIADIEL
fp_count integer — REIPE
no_of_stories numeric — TREH
style character — N
view character — WA (U “Neighborhood 5 X &+ “Hills” 1] 5%)
days_on_market integer dom 715 8 R
listing_date Date listing_date M H
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KA e

sale_concessions numeric concessions 2R

16.3 FPPLE TP TR

1.
2.
3.

ootk

Ja 38 mgev ffE: earthUI::launch_mgcv()

TESE 1 i — &4 For Appraisal (5 H

Il Appraisal_1i.csv NI H WA, FRFESE 2 ikt e (LN G
Refresh)

Wi#¥ sale_price fEN HIRER

MFHELFIRAEE, K Response Transform %4 Log (natural)

He bR PR TR IR R 28 Y

HANLLFHIAS B : sale_age. living_sqft. baths_total. lot_size. area_id (ff
HHF). age. latitude. longitude. garage_spaces

CARHERAKE . REML. gamma = 1.2, tp . k = H 3. select = TRUE
. M4k Fit Mgev GAM Model

10.
11.
12.
13.

#-%E Summary. Contribution (JE#FKE) 45 Diagnostics FRZE T
THEEmH GE7H), &BF CQA H4

PLZ) ~5.00 ) CQA 134015 RCA %% (58 8 %)

FHHERER AT LG S0 A e B LR A AR (38 9 25)
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17 RGEOR GRS

17.1 ZZHRHWNFES

mgevUI [ 7E macOS. Windows 5 Linux Fizf7. 480N R F7E macOS [lé RStudio
W%, WEBEEZAEF IR 5S35 W 3.

17.2 R A

3R R > 4.1.0. 3@ZIHEFE ] RStudio Desktop (2023.06 BiH HikA) —— & HiF Quarto
45 pandoc (JEYHREFT) . FhashAm R PR AL TR FIIR5 .

17.3 BT R RA4A

LA AR RO B 3l 23 -

shiny Web R F 27 HEZR
mgev GAM R &
valengrCore RN (R . earthUT SEEIRH)
gegplot2, plotly A E R B Tk A
gratia JCIE TR S 12 W
DT A HAHHRR
quarto, rmarkdown | Quarto 45 b4 i 5 1E G
readxl Excel 3XEFA
shinyFiles A SO ) Y
RSQLite, DBI HEETHHEIEE (SQLite)
jsonlite A RS54k
17.4 WEAK
4l i 4

LaTeX (TinyTeX. MiKTeX &5 MacTeX) X T4k PDF k¥ B AR M S| LaTeX 22
%¢, PDF #&Iis A s WS TR a2,
ZAEAF S tinytex::install_tinytex()
sysfonts 4+ showtext fit goplot2 EFEAH HI#) Roboto Condensed
o B BT LRSS, MARFSE
BB M 2] R G To R A

earth (> 5.3.0) AXAEAE A earthUT S NJRK RIS 752 M
FHIFAS TR 2

callr Ja B ERILE (DRFE R AR PR ) o WA
BNRLE R BT,

writexl, openxlsx Excel F# (BAlH . RCA. HHEMKE). Bk
It B TR P N

bslib Bootstrap 5 E# (Nord Light/Dark),

officer H 8w B F 1 Word g2 4

(export_gam_docx () ).

17.5 S5FA MR
17.5.1 macOS

e RG] Homebrew %238, % PDF i
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# In R:
install.packages("tinytex")
tinytex::install_tinytex()

17.5.2 Windows
fii & RStudio Desktop 37 B If. T:

o Mk ZIRMLAS : HWEEE S EH PR B SR BRG], BE MR A S AR K T BE
K. MAHBRTFETE R 6 G BnEE, Bhszts, REARGERE.

e LaTeX: M R HrZz3 TinyTeX (ff4 5 E X macOS #[H) , miM miktex.org Z¢3%
MiKTeX,

o RIS Windows £ 260 MM FAFAEEARIC B BIR . 18 0RFF TAE B B2 5.

17.5.3 Linux
B RATRZ [ 22 73 Ko Ubuntu/Debian P 7EGIF R 2 4F 612 Hi o] BB T 2L 0 07 R 40 5 -

sudo apt install libcurl4-openssl-dev libssl-dev \
libxml2-dev libsqlite3-dev libfontconfigl-dev

5% PDF it &: ffi | tinytex::install_tinytex(), B R G 0 & H 48 223
texlive-full,

XTI BRI LRSS %, plotly &8 B A BB TEH A o & LF S AR AR 1l 75 2815
Yy, Shiny p FIFEFA B AT 5 B — A 0 0T ) a4 4% o

17.6 fLHERER
mgev UL BTl H: R R SR/ ] e 4 4 4 R A% -

J& LaTeX PDF i AR A% T hise b g . HTML 5 Word {548
ﬂ‘}iﬁ o

Tali4s / =PRI Roboto Condensed -4 i REETLAFLF AR G iLxR
—FIRRER.

Jo RSQLite / A R4 | BEAXBEXERAE. 6 PR BRIk /AR
IEHIELT,

gratia::appraise RN LW bR 2 S i b R b LS B ATEEE S S O
mgcv: :gam.check(),

i H AT AR, 4y IR SRR 5 B . Pl {8 TMPDIR 35
AR BB T N EOR R

17.7 i kReHERR
17.7.1 “PDF option is not available” (PDF &A1)

ARKLME] LaTeX Z2%¢. 57 R Hisfs:

install.packages("tinytex")
tinytex::install_tinytex()

RIGER M ARF, PDF ghuifEes izl
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17.7.2 “Settings will not persist” GXE¥A2RIE)

SQLite $#i 7 H R ICIE RIS TIET N o 1HHA LUT AL EAAUR -

o macOS/Linux:~/Library/Application Support/R/mgcvUI/ uf ~/.local/share/R/mgcvUl/
e Windows: %APPDATAY/R/data/mgcvUI/

17.7.3 “Diagnostics plot unavailable” (iZWiEA 1] )

gratla :appraise() MBEE R (SFLKBERHIN. EbruEs M) EE/RESKM. X
AN LR S, ARG 7E R #8#] 5 Y217 ngev: :gam. check (model) DIEHEZER
WA .

17.7.4 “Report error: number of items to replace...” (&40 B IREC---- )

R R IRA A — A5 gratia ZAFAAH SCH TR HL IEHORUR L3RR R AS ) mgevUL
YRTRA S HRZE IR . FEAEA SRS N D92 Wk B — A S AL 2

17.7.5 7880 ¥IEM: 5
F I HRTFEHE 7880 i O# i kA L—R&1E) Mkikaal, iHiafr

# macOS/Linux:
lsof -ti:7880 | xargs kill

# Windows (PowerShell):
Stop-Process -Id (Get-NetTCPConnection -LocalPort 7880).0wningProcess

17.7.6 A£ Linux 22358040200
B> RGP o 1% B Linux — 35950 B & SR S0, SR B TZAT install.packages O

S 3k

Wood, S. N. (2003). “Thin-plate regression splines”. In: Journal of the Royal Statistical Society
(B) 65.1, pp. 95-114. DOL: 10.1111/1467-9868.00374.

— (2004). “Stable and efficient multiple smoothing parameter estimation for generalized addi-
tive models”. In: Journal of the American Statistical Association 99.467, pp. 673—686. DOI:
10.1198/016214504000000980.

— (2011). “Fast stable restricted maximum likelihood and marginal likelihood estimation of
semiparametric generalized linear models”. In: Journal of the Royal Statistical Society (B)
73.1, pp. 3-36. DOI: 10.1111/3j.1467-9868.2010.00749.x.

— (2017). Generalized Additive Models: An Introduction with R. 2nd ed. Chapman and
Hall/CRC.

Wood, S. N., N. Pya, and B. Sifken (2016). “Smoothing parameter and model selection for
general smooth models (with discussion)”. In: Journal of the American Statistical Association
111, pp. 1548-1575. DOIL: 10.1080/01621459.2016.1180986.
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i
T A SR
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R4 1.0.0
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MR SCEAR, MATY RHBMETZREBFAR; F R FEMA

CHERBMEEY (Foundations) #%H & F#XIRAEN e B mBE SRS, vT3I MMk, 5458
HEEHOLAE N I & BB AR TE—A B D EM AR I, AEEAHEE—IFBEHEE Tk
FIESZ H: XSRS TR EE RS U4 TESLE I TN, DU BT RF-mT
B

RIS THRHEMA% (hedonic) HEZRRIN/MZOMES . HYmHEM G 5% H B FERT T 25 H
Frsr il e X—FFIMN «RFRE &Y (Heterogeneous Good, B jgHr=2 fir LTS BEAk 1 77
HRICHRAENE) Bk, &l GFAEEEY (Characteristics Space) 5 HFAEMAEREL (Hedonic
Price Function, BIAZ =i RIEA SR T R), H3 <EEEMmisy (Implicit Price)
5 <FHEMAEENHY (Hedonic Regression, BPAN T 37iEdE H iR R A B R bR oa k) . B
Bk «BAEEY (Latent Variable, BTN spRPEA R AIGR ZEH S R BREMN2) .

— N FEEI NS BB R H—k B AR RN PESER (Pacifica, California) Jtfh
X \AS AT B ZE 51— B AT 2B 2 32 4%

AN, AT 7

AAFHRERIF TR B HSERBUREHEN A T I C R A, SR BES#0a 5% B
HEMNSess 2, T HS MRS BRI SOR B A A R 2, AR S T 51 I R AT
DAINIINER

% H e B RE S T AR R g . 7 BT R RARSE : BE@ A T R (DR CFE. 55
TR TR ) B —FhEE, IERX — R MR E MR E R B 2o A 2 L2
SBUR R R RETE R TR WA, M — RIS R A TR R I . FPAE - B 2R
HERHAE 23 8] L B AR B X B o TRB AR B R S —— B LU ARSI — 00
FEAR AT AR AR R R X S BR TR T, TEIS A R SRR E AT AAE A4 1 U AL
B2 5 ISR B S A R 20 A T IERTERX — 4 H b, BLSE AR BT . B BN
B FZTT ORI ML TT Fe . ARLEARBO A Sk . AL LIAT S5 M 55 T T 25 77 e 7 A T 27
BTaREZH.

UL P B e e, B2 REAR A — B B R : N A IR R e T —H
B AT LI Frl SR P R 22 T——DMEE AR S, KB AN IR Z L %5
I Z AR R A BEAE 78X Bk AR o

Bl
A FH AR A P 3/ \ A5 P L O i S B SN A
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AR AR CEARER) M CPTRR) FW R RS

A 1,650 9,000 A BIF $1,425,000
B 1,650 7,200 T BEiF $1,280,000
C 1,850 7,500 T RIF  $1,407,500
D 1,450 7,000 I BEiF $1,155,000
E 1,700 8,000 H 7 $1,470,000
F 1,550 7,100 T — $1,177,500
G 1,700 10,500 I RIF  $1,392,500
H 1,600 7,300 & RIF $1,312,500

XA RO BB RN, WTLGETFHER RN XEBEE, WRIESGE - MES. &8
001 HELER A 5 B Z ] $145,000 M, HBHACHPTUSAE GRS R 4128 T s —fd
S R BB BTk S5 H 002 K543 )\ /N1l L2 ) B F— AN VO 4E45AE 25 0] A if) A, FEDE B AR
ENEBERASMENMEREIRAT . 58 003 Rt K KA A& R BR H — M REER . &
H 004 DLENT 77 B RS SINH, BRI A 5 B ZM o5 5 b st ikiy $127,039, 5
A $18,000 KRR, 5 H 005 7 R HIERBAZAER, HRE BN 1nO Y, OFRERS
W, %H 006 #EAR MR I — AN E— T p] H b +846,455 e 2= —3F 8 H
A BN RRHERBRER, X—EREREEENEEBERERZEL R (Residual Constraint
Approach) Frikie i EEad.

BT EA I R AR B, 8428 shared/data/pacifica_comps.csv, fE# G
AEAT TSR 2 1

Amy 1) A A

PNUCHERRHAEAN AR TT 5B I B P D e84 45 H o 28 H IR SCSLAEAERY : B2 H AR
(B e O AR B T 4% H T BT, BeR X e FE SR H AR B T ORI ) 2%

5 A ok R AE O 4 B R AY B —— B R 2 B e m RS IR AR A B 3l A 2
(AVM)  siseid St il o SCIRE Al 0 Ii—— DA AR S 5 258 . & 45 HIES AR LR gl
SESI . AT AR SRR K R A, WEIE DOT #4314 H 004, TG0 75 B S

XFRZELIHGETT VR OSBRIV Seiedk H 006 ISR AR AL BRI ZE . SRJ5 [l 2
ZH 003-005 TEsELA R (RCA) By RIVFHEMS TR, FEIZH 001-002 T FE%—1]
OB~

SR 2 B A A PR FL A R AP PRI — I B R B AR B A A H R o] 5K T
PHE” Wy, ST —RRTET BRI R RO E S XSGR EA YT
ey 3ty 7y e A L o, (B R R4 B T e R

EELE VR

CHEMESY PRABFRAEH . FAFBERLI—0GE5E, M ELHRM I 5255 s B 1R,
B TEL A& BoRs o 2 R T AR T T (LB R RE . B AR R — M RREM S IRY . AT HAh S
51H.

% BRI b, I T RERHA A ST L RIS . & H DUAHRILE B Z VY (Creative
Commons Attribution) %4, Jfilid Crossref (YEMBLVESIH) 5 Zenodo (fEMIMAILTARS) W
R DOL. AN 4% B #0T GERE I T4 RS T # 4T E——/IMIEIETT B H7 Zenodo A, HRAETTN
] IS} 5B HT WA DOT Ft i B R B8l . Crossref DOI M52 fFHT B E BT AR AS 5 e D7 S AR 1]

#8314 Zenodo F-iko
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AR RIS RN R B4R 2SR SF B AR, B R
Ze ARG, LR Ko REAR B 5 AR BT A TR o W e (A5 ) iR A AR B sl
oK bR 15 A 2 SR o

AN E
1. BRE M (Heterogeneous Good) — i 77138 AT bR AE
2. ¥fEZ2E] (Characteristics Space) —JBEHEHI M B FER.
3. /A R T B
4. B (Implicit Price) 7@@%&9’]Lﬁﬁﬁﬁﬁ 7]‘%
5. FFAEMA% [E] i i FSEREH R OSEHITE A
6. &8 (Latent Variable) ——M3%ZEHiA f? ﬁ 7]"]19’3{— o

Court, A. T. (1939). Hedonic Price Indexes with Automotive Examples. In The Dynamics of Automobile
Demand. General Motors Corporation.

Lancaster, K. J. (1966). A New Approach to Consumer Theory. Journal of Political Economy, 74(2),
132-157.

Rosen, S. (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition. Jour-
nal of Political Economy, 82(1), 34-55.

Craytor, B. (2025). Residual Constraint Approach: Framework & Protocol. Zenodo. doi:10.5281/zenodo.14787917

ff=%: Prolog Efk

PUFHLEs ATy BLE S0 (000-overview.pl) FEAST Y Prolog AR H AL H AT Tk %A
I A R AT SEEY Prolog RUASREANSL— 3 %At -

000-overview.pl

Prolog companion to Foundations Vol. 1, Issue 1, Overview
Title: Overview
Author: Bert Craytor, Editor
Piece ID: foundations_overview
Kind: editorial_piece (not a concept; sits outside the dep graph)

The Overview is an editorial piece, not a defined concept. Its .pl
companion records the issue's structure (which entries appear in
what reading order), the running example, and the reader pathways
the editor proposes for readers with different backgrounds.

P P A A P A A I X P X X
o O ° ° o I ° ° ° o ° o°

DICTIONARY IMPORT

d° o° o°

:— use_module('../../../../tools/dictionary/dictionary').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————-
term(foundations_overview, "Overview", foundations_editorial,

o° o°
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"Editorial overview of a Foundations issue. Frames the concepts
covered, situates them within appraisal practice, and is not
itself a defined concept in the dependency graph.",

published, 'dictionary-2026.1"').

Plus the six concept terms covered by this issue (heterogeneous_good,
characteristics_space, hedonic_price_function, implicit_price,
hedonic_regression, latent_variable).

d° % d° d° A d° O° o° o°

:— use_terms([ foundations_overview,
heterogeneous_good, characteristics_space,
hedonic_price_function, implicit_price,
hedonic_regression, latent_variable,
residual_constraint_approach ]).

:— use_relations([depends_on/21).

PIECE METADATA

d° o° o°

article_piece(foundations_overview).
article_kind(overview).

article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.overview').

ISSUE STRUCTURE: the six concept entries in dependency-ordered sequence

The published reading order. Each entry assumes vocabulary established
in the previous ones. This is the same as queries:reading_order/1
derived from the depends_on graph; recording it here lets readers and
downstream tools query the issue's structure without invoking the
topological-sort machinery.

o % A° I A d° J° P o°

issue_entry(1, heterogeneous_good).
issue_entry(2, characteristics_space).
issue_entry(3, hedonic_price_function).
issue_entry(4, implicit_price).
issue_entry(5, hedonic_regression).
issue_entry(6, latent_variable).

% Each entry's one-line theme as stated in the Overview's closing list.
entry_theme(heterogeneous_good,

"Why valuation methodology must exist at all.").
entry_theme(characteristics_space,

"The vector representation of bundle attributes.").
entry_theme(hedonic_price_function,

"The equilibrium mapping from characteristics to prices.").
entry_theme(implicit_price,

"The marginal market price of each characteristic.").
entry_theme(hedonic_regression,

"Estimating the function from observed transactions, with a full R worked example

—.").

entry_theme(latent_variable,

"Recovering structured signal from residuals.").
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THE RUNNING EXAMPLE

A single dataset of 8 Pacifica residential comparables runs through
all six entries. The data lives in kb/pacifica_comps.pl and is
consulted by each entry that uses it. The Overview's role here is
only to point at it.

d° % o° d° o o° o°

running_example_dataset(pacifica_comps).
running_example_n_comps(8).
running_example_location(pacifica_california).

% Which entries exercise the dataset.
:— consult('../../kb/pacifica_comps').

READER PATHWAYS

The editor proposes four pathways through the issue, calibrated to
the reader's background. These are advisory orderings; the canonical
reading order is issue_entry/2 above.

d° o o° o° o° o° o°

reader_pathway(new_to_hedonic_methodology,
"Read entries 1-6 in order. Dependencies are real and skipping invites confusion
—.",
[heterogeneous_good, characteristics_space, hedonic_price_function,
implicit_price, hedonic_regression, latent_variablel).

reader_pathway(prior_exposure_to_hedonic_regression,
"Use as a refresher and atomic reference. Read in any order.",
[hedonic_regression, hedonic_price_function, implicit_price,
characteristics_space, heterogeneous_good, latent_variablel]).

reader_pathway(interested_in_rca_methodology,
"Read 006 first for the framing, then 003-005, then 001-002.",
[latent_variable, hedonic_price_function, implicit_price,
hedonic_regression, heterogeneous_good, characteristics_spacel).

reader_pathway(interested_in_adjustment_defensibility,
"Read the 'Why it matters for defensibility' sections in entry order. Forms an
< implicit short essay.",
[heterogeneous_good, characteristics_space, hedonic_price_function,
implicit_price, hedonic_regression, latent_variablel).

EDITORIAL POSTURE

d° o° o°

editorial_posture(
"Foundations is not a textbook department. Each entry is short, written for an
—audience already fluent in appraisal practice, and designed to give a precise
— formulation rather than a comprehensive exposition.").

publication_model(
[ license(cc_by),
crossref_doi(canonical_citation),
zenodo_doi(versioned_archive),
revision_policy("Minor revisions bump Zenodo version; major revisions bump both
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<»D0OIs with editorial note.™) 1).

FUTURE DIRECTIONS

d° o o° o° o° o°

Concepts the editor flags as deserving treatment in future Foundations
issues. Recorded here so the journal's planning is machine-queryable.

future_topic(spatial_dependence).
future_topic(conditional_expectation).
future_topic(endogeneity).
future_topic(omitted_variable_bias_extended).
future_topic(identification).
future_topic(proxy_vs_latent_variable).
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R EUEA, MATE R WMEH L REBFR; FOORA BEMA

e . S (heterogeneous good) JEFEA A AH BN R & : 5 S #h 2 3% 7743
WETF A B AR A S T X SR B 3 A3 5 o

EWMERE.  [FBR A (homogeneous good) AR —fFH AT LIRS bt : — 4 WTT Jiih. —3f30
oS8Tk, B B — TR B — . XL R 51 5 2 b e s B A7 7E
TESE A T B R b T LM EL 0, AT (A% 3 P T 28 0 T AR S AR — 1 o S5 78 ook DU LA
MR E RN R T, WA T RXW T4, MARZLI—H.

FERORE S L, ARG R S R e 25—, LTS AT X MENE, WX L)E
VEAETT ) LB SAT R Z AR ZE e 35—, X SRR P AR b AR A P BOR T AN R AE— kS, Toik R
TS o fRANTT RE BRI SE 200 P77 9 RAEESTIRAR ;AR AT REME RS — o L ARG — A2 X 45
MEBARITTR , T RGN, A NEEAR S E N

P ML e R SRS, I HOR W B UABL 1X —JE . XA AR 58 2 AN W] A2 i ) -
EATT SR MR T B oS R — (L, At i ™ =AM — DU IE (AR KESH L
f i A AL D = X 20 TP R o B YRR S IR e BN T L AL AR AR A
FRIARPAIE T B0 4 53% B ML P T 55 0 I — T8 — 0

M IRTEATAL BRI . TigbEdE (sales comparison approach) HyR & —IRARE , H#520Hk %t
G5 ECZ B ) 3B X — SR SR o WIR B R R B . S T A Bt T A B R b
B, MARTFELEMME . MMMl ST A R 2E S, SRR AR A A O il o
Ko [EHATEBIZME M4 MBS IS5 RS FHER N ETTR . £ SRR A M E
TR — U B E A T

RS R I S RGER > EE A A SR B S ——3E Al AEZR. &, I IH—3 %R
Iy RIEM o WS IEME I 0 A TS o B — A A Bk o e . B A bR g RIEA
A2 T B O — AR A TR A . =AM TR B R B A X R AR
LR BAE I o BT XK AAE T Uy B X — 382, AR TE TR B X6 .

N IEIEIEX G A ML B R F 0 2418 o] LR B sE . BUXT a4 (paired-
sales analysis) " [F]28MHEL” MLLECHT . FHRAERTTREL MY EME LARRIM T LR f), X—HE R IE
JE 245 T AR N SRR 1Bl 5 A5 0 5 5 AT Eb R ) 2 ) U 2H & BE S e /M, 208 AR WL )
A X AR A 22 S R BT iR A5 il < /N

AR RE . D P ) S B IE R A AN T B A E A — T 2RI IR o 2R s 3t
UM AR, T {E (market value) fEA] MEERRHE ELEEILIN . fE 0P h &L, IEREIF
FEIE, O EL AR SRABASAR R R 7 L R (A% AR A 1 T S5 WA — IR 7 2 T
R TT B

IR R, AT DUE T USPAP K% ) 5% R 5% T B Al e 14 B ARt ) e 5 55 Il o
AT LSRR . REAERHEZS ] FP PRI S A N RS BRI LA P I S R RS A% vl AHE Y
A — ARG A, BORT HT RS IS RS TR H 3 20 0k AT k2 il
AR AR, 2 BILER) A A A1 DTS R 7k i (s M R X 1 5 5% B b B S v A 0 . — B SR
Wi O IRE R LR AR A S AR AR N T -

1
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A SHES.  IFIE R LM A PYSER (Pacifica, California) [6]—+:XHUTH P E A :

BT ATELZE A AT B
EHFER CPHIER) 1,650 1,650
Eb= ) Tk 3/2 3/2
Hidk PR 9,000 7,200
=9 H 7
AT M $1,425,000  $1,280,000

TEF B MPIA T, XRER—S2re: @simBwE . B E . #EXAHE . 75555 b
FIRA T, ENERANARMAE, LT 03T ERPTRE (M5 50) LREER.
$145,000 FAIAAR 25 3 195 100 J M A Tk 6 B R —— A B S AR 2 8 E i) — NS 2 HP o

EHREESMEE R, JFEEZWRY, RFEGRARE—TEE. BAENEERA R
/T KB NP PP LA AT, WA BRSNS AT A4 AR« 24 /A5 2 ATt
ZHBRAE T BB AR S, RRAEMA& T (hedonic regression) ] IE 58 X — Mg, 2448
BRI, AT A8 R R T DX )AL Bl TR T, W] S B e T 4 2B TR ERAE 2% ] i ke
FEEZ 3N

XA T T A4 R AR A S BIERWAR” See i BT hIFAME . miser
BB T HZ UM, ERN TR eI R EE .

5 ko
Lancaster, K. J. (1966). A New Approach to Consumer Theory. Journal of Political Economy, T4(2),
132-157.

Rosen, S. (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition. Jour-
nal of Political Economy, 82(1), 34-55.

KX G H: FFAERE (characteristics space) ; FAEN# & 3 (hedonic price function); &M1&
(implicit price) o

Ffs%: Prolog £tk

LUR HLas T e BLE SCAF (001-heterogeneous-good.pl) fEATIH] Prolog MIRAEH A% H AT T X
o EICAFR AR IR Prolog IRARREARSL— I %A o

001-heterogeneous—good.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 001
Title: Heterogeneous Good
Author: Bert Craytor
Concept: heterogeneous_good
Version: 0.1.0-draft

This file is the Prolog galley for the article: it encodes the
article's main claims, worked example, and inference rules in a form
that other Prolog code in the journal can consult, query, and verify
against. Read alongside the entry.tex / entry.pdf prose.

A P A A A A N R A P X
o ° 3° o o ° ° ° I I o o°

DICTIONARY IMPORT

o° o° o°
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The journal-wide dictionary is the source of truth for term definitions
and relation schemas. The use_module below pulls those facts in at
runtime; the comments that follow reproduce the relevant entries so a
reader skimming this file in isolation can see what's been imported.

o o o° o° o°

use_module('../../../../tools/dictionary/dictionary"').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————

term(heterogeneous_good, '"Heterogeneous Good", economic_theory,
"Heterogeneous goods are goods that are not interchangeable
because each is a distinct bundle of characteristics that buyers
value separately, and whose characteristics are not separately
traded.", published, 'dictionary-2026.1').

term(characteristics_space, "Characteristics Space", economic_theory,
"The characteristics space of a class of heterogeneous goods is
the vector space whose coordinates index the attributes that
buyers value, and in which each good is represented by the
vector of its attribute levels.", published, 'dictionary-2026.1').

term(implicit_price, "Implicit Price", economic_theory,

"The implicit price of a characteristic is the partial derivative
of the hedonic price function with respect to that characteristic,
evaluated at a point in the characteristics space; it represents
the marginal market price of an incremental unit of the
characteristic, holding all other characteristics fixed.",

published, 'dictionary-2026.1").

term(hedonic_price_function, ...).
relation(depends_on, 2, "depends on", [foundations_concept, foundations_concept],
foundations_methodology, "...", accepted, 'dictionary-2026.1').

relation(related, 2, ...).

These facts are NOT declared in this file; the use_module above is
what makes them available at runtime.

A % A° A° A% A° A° A AP A° A A A° P I ° I X I I I ° I I P I N N °

:— use_terms([ % Foundations concepts (terms/foundations.pl)
heterogeneous_good, characteristics_space, implicit_price,
hedonic_price_function,
% Practice terms (terms/valuation-practice.pl)
real_estate, homogeneous_good,
sales_comparison_approach, cost_approach, income_approach,
comp_selection, paired_sales_analysis, adjustment,
reconciliation, uspap, standards_rule 1).

:— use_relations([related/2, depends_on/21).

ARTICLE SUBJECT

o o° o°

article_concept(heterogeneous_good).
article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.001').

[
%
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ARTICLE-LOCAL VOCABULARY

Terms the article needs that are NOT yet in the dictionary, and that
the editor decided are too narrow to promote. These are field names
for the worked-example property records — not concepts in the
journal's ontology.

d° % o° d° o o° o°

local_term(gla_sqft).
local_term(bedrooms).
local_term(baths).
local_term(lot_sqft).
local_term(view).

FORMAL DEFINITION (restated as Prolog rule)

From the formal definition: a good is heterogeneous IF buyers care
about multiple distinguishable attributes that vary across items in
the market, AND those attributes are bundled by production rather
than separately traded.

d° % o° o° o° o° o° o°

! heterogeneous(?Good) is nondet.

True when Good satisfies both bundling criteria. The two predicates
buyers_value_multiple_attributes/1 and attributes_bundled_by_production/1
must be asserted for specific goods elsewhere; here they characterize

the formal definition itself.

d° o o° o° o° o°

heterogeneous(Good) :-
buyers_value_multiple_attributes(Good),
attributes_bundled_by_production(Good).

INTUITIVE FRAMING — CONTRASTS WITH HOMOGENEOUS GOODS

o o° o°

e

5 Canonical examples of homogeneous goods cited in the article.
canonical_homogeneous_example(wti_crude).
canonical_homogeneous_example(no_2_yellow_corn).
canonical_homogeneous_example(kilowatt_hour).
canonical_homogeneous_example(common_stock_share).

% Their distinguishing feature: grading or specification standards make
% individual items interchangeable.
interchangeable_via_grading(wti_crude).
interchangeable_via_grading(no_2_yellow_corn).
interchangeable_via_specification(kilowatt_hour).
interchangeable_via_specification(common_stock_share).

% Canonical heterogeneous goods.
canonical_heterogeneous_example(real_estate).
canonical_heterogeneous_example(used_car).
canonical_heterogeneous_example(unique_machinery).

% Why real estate exhibits heterogeneity unusually strongly:
% locational characteristics are perfectly non-replicable.
buyers_value_multiple_attributes(real_estate).
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attributes_bundled_by_production(real_estate).
non_replicable_attribute(real_estate, location).

o° ° o o° o° P o°

APPRAISER ENCOUNTERS

The three classical valuation approaches are all methodological
responses to heterogeneity. They differ in HOW they navigate the
bundle, not in WHETHER they confront it.

valuation_approach(sales_comparison_approach).
valuation_approach(cost_approach).
valuation_approach(income_approach).

responds_to_heterogeneity(sales_comparison_approach,

"Reconciles the prices of distinct bundles by adjusting for composition
—differences; the grid records only adjustments, estimated directly, and never
<+ decomposes a price into feature value contributions.").

responds_to_heterogeneity(cost_approach,

"Reconstructs the bundle from priced components: foundation, framing, finishes,
— depreciation.").

responds_to_heterogeneity(income_approach,

[
%

"Abstracts the bundle into a single cash-flow profile; cap/yield rates absorb
< heterogeneity.").

Practitioner-level encounters with heterogeneity.

practitioner_response_to_heterogeneity(comp_selection,

"Minimize bundle distance between subject and comp in characteristics space.").

practitioner_response_to_heterogeneity(paired_sales_analysis,

"Isolate an attribute's contribution by holding other attributes constant.").

practitioner_response_to_heterogeneity(adjustment,

d° o o° o° o°

"Quantify the price impact of one differing attribute at a time.").

DEFENSIBILITY

Why naming "heterogeneous good" sharpens USPAP defensibility questions.

defensibility_consequence(comp_selection,

"Comps must be close enough in characteristics space that recovered implicit
< prices generalize.").

defensibility_consequence(adjustment,

"Each adjustment must be supportable from market evidence of the implicit price.")

s,

defensibility_consequence(reconciliation,

o° o°

e

°

"Choice among approaches reflects which best navigates THIS property's
— heterogeneity.").

Root claim: valuation methodology exists as a discipline BECAUSE
real estate is heterogeneous. If it were homogeneous, value would be
directly observable from posted prices.

root_claim(

o° o°

"Valuation methodology exists as a discipline because real estate is heterogeneous
< ; in the homogeneous case, value would be directly observable.").

WORKED EXAMPLE — PACIFICA COMPS



The Valuation Engineer o 3Lt~ (Foundations) SRE

Two recent sales in the same Pacifica, California neighborhood. The
example demonstrates that even "identical" houses are not identical:
the $145,000 price spread is the joint contribution of differences in
lot size and view, two implicit prices entangled in a single pair.

d° o o° o° o° o°

The 8-comp Pacifica dataset is shared across entries 001-006 and
lives in kb/pacifica_comps.pl. Consulting it here brings property/1,
in_market/2, attribute_value/3, and sale_price/2 into this article's
namespace.

:— consult('../../kb/pacifica_comps').

d° P o° o°

% ——— Derived facts from the example

% The attributes that differ between the two comps.
differing_attribute(comp_a, comp_b, lot_sqft).
differing_attribute(comp_a, comp_b, view).

% The price differential and what it's attributable to.

price_differential(comp_a, comp_b, 145000).

attributed_to(price_differential(comp_a, comp_b, 145000),
[implicit_price_of(lot_sqft), implicit_price_of(view)]l).

o°

——— Article's argument about identification

% A single pair cannot separately identify the two implicit prices —

% they are entangled in the single $145K observation.

joint_identification_only(price_differential(comp_a, comp_b, 145000),
[lot_sqft, view]).

Separate identification requires more pairs varying one attribute at
a time. With sufficient variation, hedonic regression performs the
disentanglement formally; with limited variation, the appraiser uses
bracketed paired-sales reasoning, whose reliability depends on how
close the bundles are in characteristics space.
identification_strategy(few_pairs,
"Bracketed paired-sales reasoning. Reliability depends on bundle proximity in
<+ characteristics space.").
identification_strategy(many_pairs_with_variation,
"Hedonic regression (see hedonic_regression).").

d° % o° o° o°

INFERENCE RULES

d° o° o°

! comparable(?A, ?B) is nondet.

A and B are comparable when they are distinct properties in the same
market. This is the operational definition of "comp" used implicitly
in the article.

o o o° o° o°

comparable(A, B) :-
property(A),
property(B),
A \== B,
in_market(A, M),
in_market(B, M).
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! attribute_difference(?A, ?B, ?Attr, ?DA, ?DB) is nondet.

A and B differ on Attr, with DA the value at A and DB the value at B.

d° o o° o°

attribute_difference(A, B, Attr, DA, DB) :-
comparable(A, B),
attribute_value(A, Attr, DA),
attribute_value(B, Attr, DB),
DA \== DB.

! identifiable_implicit_price(?Attr) is nondet.

An attribute's implicit price is identifiable from the observed comps
if there exists at least one pair of comparables differing ONLY in
that attribute. With our two-comp example this fails for lot_sqft AND
view (both differ in the same pair), which is exactly the article's
point.

d° % o° d° o o° o°

identifiable_implicit_price(Attr) :-
comparable(A, B),
findall(X, attribute_difference(A, B, X, _, _), Diffs),
Diffs == [Attr].

CROSS-REFERENCES

Concepts the article cross-references (corresponding to the
\foundationsref{} macros in entry.tex).

d° o d° o° P o°

cross_reference(characteristics_space).
cross_reference(hedonic_price_function).
cross_reference(implicit_price).

Use this to enumerate the dimensions on which two comps actually vary.
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A4 (Foundations) e The Valuation Engineer

Bert Craytore 2026 4£8 H 3 H

JAs 1.0.0
DOTI: 10.67330/3yymh010

AR GEA, BATA M B BRI 23T R, FEURN AR A

. —RREMIAFAES T (characteristics space), & PL3E 77 340 84 45 T J 14 Ay Al
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A 1,650 9,000 A RiF $1,425,000
B 1,650 7,200 & RIF $1,280,000
C 1,850 7,500 & RIEF $1,407,500
D 1,450 7,000 & R4 $1,155,000
E 1,700 8,000 f fhiF $1,470,000
F 1,550 7,100 & —#  $1,177,500
G 1,700 10,500  Jo  RIF  $1,392,500
H 1,600 7,300 & R4&F  $1,312,500

L& HPHATILEG A 5 B EAPA T HRANROREIE T R, BATBERNRT
R FE 5 F H X LY o
AR BIEZ RY il —A 5
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o AHLZEMF] A ST (1650,9000, 1,2),
o AHZEF B AT (1650, 7200,0,2),
o ATHLZM G AL T (1700, 10500,0,2) .
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Lancaster, K. J. (1966). A New Approach to Consumer Theory. Journal of Political Economy, T4(2),
132-157.

Rosen, S. (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition. Jour-
nal of Political Economy, 82(1), 34-55.

KX RRE & (heterogeneous good) ; FFAEMN# # 4% (hedonic price function) ; &1

(implicit price)

[ffs%: Prolog JERAk

PUF g8 v i d B (002-characteristics-space.pl) FEASTIH Prolog IR EFX A4 H k(T T
AAbo Z SRR R AT YR Prolog MUAS BB AS SC— I & A o

002-characteristics—space.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 002
Title: Characteristics Space
Author: Bert Craytor
Concept: characteristics_space
Version: 0.1.0-draft

A R X A I X
o ° o° o o o o°

DICTIONARY IMPORT

o® o° o°

:— use_module('../../../../tools/dictionary/dictionary"').
:— dictionary_release('dictionary-2026.1").

—-—— From the dictionary (loaded via :- use_module above) ——————————
term(characteristics_space, "Characteristics Space", economic_theory,
"The characteristics space of a class of heterogeneous goods is
the vector space whose coordinates index the attributes that
buyers value, and in which each good is represented by the
vector of its attribute levels.", published, 'dictionary-2026.1"').

term(heterogeneous_good, ...).
term(hedonic_price_function, ...).
term(implicit_price, ...).

eneralized_by(characteristics_space, lancaster_1966).
epends_on(characteristics_space, heterogeneous_good).

o Q

d° 0% A° ° A% A° A° I O° O° I° O° O° oF°

:— use_terms([ characteristics_space, heterogeneous_good,
hedonic_price_function, implicit_price,
comp_selection, sales_comparison_approach,
real_estate 1).

:— use_relations([related/2, depends_on/2, generalized_by/21).

ARTICLE SUBJECT

d° o° o°

article_concept(characteristics_space).
article_issue(volume(1l), number(1l), year(2026)).
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article_id('foundations.2026.002"').

LOCAL VOCABULARY

Narrow article-local field names + the dimensions of the worked
example's characteristics space.

d° o o° o° o° o°

local_term(dimension).
local_term(coordinate).
local_term(euclidean_distance).
local_term(distance_metric).
local_term(nearest_neighbor).

FORMAL ATTRIBUTION

d° o° o°

o°

The construction is due to Lancaster (1966), as noted in citations.
attributed_construction(characteristics_space, lancaster_1966).

THE ARTICLE'S CLAIM ABOUT REPRESENTATION

A heterogeneous good becomes a point in a vector space. Each axis is
a characteristic buyers value; each good is the vector of its
attribute levels.

d° o o° o° o° o° o°

representation_of(heterogeneous_good, point_in_vector_space).

% Examples of dimensions relevant to residential appraisal.
residential_dimension(gla_sqft).
residential_dimension(lot_sqft).
residential_dimension(view).
residential_dimension(cond).
residential_dimension(bedrooms).
residential_dimension(baths).
residential_dimension(age).
residential_dimension(quality).
residential_dimension(school_district).
residential_dimension(distance_to_amenity).
residential_dimension(zoning).

% Examples of dimensions relevant to commercial appraisal — included
% to make the article's point that the dimensions shift with market.
commercial_dimension(lease_structure).
commercial_dimension(tenant_quality).
commercial_dimension(occupancy).
commercial_dimension(cash_flow_profile).

APPRAISER ENCOUNTERS

d° o o° o° o°

Mapping appraisal practice onto the characteristics—-space framework.

practice_to_space_correspondence(



The Valuation Engineer o 3Lt~ (Foundations) HHAE 25 )

sales_comparison_grid_line, coordinate_axis,

"A grid line is an axis.").
practice_to_space_correspondence(

comp_row, row_vector,

"A comp is a vector of coordinate values.").
practice_to_space_correspondence(

adjustment, movement_along_axis,

"An adjustment moves along one axis holding others fixed.").

WORKED EXAMPLE

The 8 Pacifica comps are points in a 4D characteristics space spanned
by GLA, lot_sqft, view, cond_numeric. Bring in the shared dataset.

d° o o° o° o° o°

:— consult('../../kb/pacifica_comps').

% Axes of the chosen space for this article's analysis.
axis(gla_sqft).

axis(lot_sqft).

axis(view).

axis(cond_numeric).

% Numeric encoding for non-numeric axes.
encode(view, no, 0).

encode(view, yes, 1).
encode(cond_numeric, 1, 1).
encode(cond_numeric, 2, 2).
encode(cond_numeric, 3, 3).

! coord(?Property, ?Axis, ?Numeric) is nondet.

Numeric coordinate of Property along Axis. Handles symbolic attribute
values by encoding them.

o o° o° o°

coord(P, A, N) :-
attribute_value(P, A, V),
( number(V) -> N = V ; encode(A, V, N) ).

! point(?Property, -Vector) is det.

d° o° o°

Vector representation of Property in the 4D characteristics space.

point(P, [GLA, Lot, View, Cond]) :-
coord(P, gla_sqft, GLA),
coord(P, lot_sqft, Lot),
coord(P, view, View),
coord(P, cond_numeric, Cond).

THE HYPOTHETICAL SUBJECT

d° o o° o° o°

The article tests distance metrics against this hypothetical property.

hypothetical_subject(subject).
attribute_value(subject, gla_sqft, 1700).
attribute_value(subject, lot_sqft, 7500).
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attribute_value(subject, view, yes).
attribute_value(subject, cond_numeric, 2).

NAIVE EUCLIDEAN DISTANCE (the article's straw distance metric)

Computes the unscaled Euclidean distance between Property and the
hypothetical subject. Used to demonstrate that unscaled distances
mislead: the lot dimension dominates because its numeric range is
much larger than view (@..1) or cond (1..3).

d° A% d° d° J° o° o° o°

naive_distance_to_subject(P, D) :-
point(P, V_P),
point(subject, V_S),
sum_of_squares(V_P, V_S, S),
D is sqrt(S).

sum_of_squares([], [1, 0).
sum_of_squares([X|Xs], [Y|Ys], S) :-
sum_of_squares(Xs, Ys, S0),

D is X -,
S is SO + D x D.

THE ARTICLE'S CENTRAL OBSERVATION

Under naive Euclidean distance, Comp H is the nearest neighbor. But
Comp H has no view and the subject does; view matters more to price
than the naive metric admits. The fix (developed in entries 003-005)
is to scale each axis by its implicit price.

d° % d° ° P o° o° o°

claim(naive_metric_misleads,
"Unscaled Euclidean distance crowds out small-range axes (like view) under large-
— range axes (like lot_sqft). A market-defensible distance scales each axis by its
< implicit price.").

DEFENSIBILITY QUESTIONS RAISED

d° o o° o° o°

Three questions the characteristics—space framing makes explicit.

defensibility_question(which_dimensions,
"The choice of axes is a modeling decision. Defending an appraisal requires
— defending the axes, not just the values on them.").
defensibility_question(distance_metric,
"Untransformed Euclidean distance treats one sqft of GLA as equivalent to one sqft
> of lot, which the market does not. Distance requires a scaling per axis.").
defensibility_question(extrapolation_region,
"If the subject sits in a sparsely-sampled corner of the space, no comp is truly
— close and the indication is extrapolative.").

INFERENCE RULES

d° o° o°

%! same_point(?A, ?B) is nondet.
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Two properties occupy the same point in the characteristics space.
(Doesn't occur in the running example, but the article notes that it
would if all coordinates matched.)

d° o o° o°

same_point(A, B) :-
point(A, V),
point(B, V),
A \== B.

%! nearest_neighbor_by_naive_distance(-P) is semidet.
The comp closest to the subject under the naive Euclidean metric.

Used to illustrate the article's point that the naive metric chooses
Comp H, not Comp A.

d° o o° o°

nearest_neighbor_by_naive_distance(P) :-
findall(D-Q,
( property(Q), Q \== subject, naive_distance_to_subject(Q, D) ),
Pairs),
keysort(Pairs, [_-P|_1).

CROSS-REFERENCES

d° o° o°

cross_reference(heterogeneous_good).
cross_reference(hedonic_price_function).
cross_reference(implicit_price).
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003-hedonic-price-function.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 003
Title: Hedonic Price Function
Author: Bert Craytor
Concept: hedonic_price_function
Version: 0.1.0-draft

R A I o o o
o ° o° o° o o° o°

DICTIONARY IMPORT

d° o° o°

:— use_module('../../../../tools/dictionary/dictionary').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————-
term(hedonic_price_function, "Hedonic Price Function", economic_theory,
"The hedonic price function is the equilibrium mapping from
points in the characteristics space of a heterogeneous good to
transaction prices, formed as the envelope of buyer bid
functions and seller offer functions in a competitive market.",
published, 'dictionary-2026.1').

term(bid_function, "Bid Function", economic_theory, ...).
term(offer_function, "Offer Function", economic_theory, ...).
term(sales_comparison_approach, ...).

term(cost_approach, ...).

term(income_approach, ...).

formalized_by(hedonic_price_function, rosen_1974).
depends_on(hedonic_price_function, heterogeneous_good).
depends_on(hedonic_price_function, characteristics_space).

A° % A A° A A A° I A A° I I I° I I ° °

:— use_terms([ hedonic_price_function, heterogeneous_good,
characteristics_space, implicit_price, hedonic_regression,
bid_function, offer_function,
sales_comparison_approach, cost_approach, income_approach,
adjustment, reconciliation 1).

:— use_relations([related/2, depends_on/2, formalized_by/2]).

ARTICLE SUBJECT

o o° o°

article_concept(hedonic_price_function).
article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.003"').

LOCAL VOCABULARY

d° o° o°

local_term(equilibrium).
local_term(envelope).
local_term(functional_form).
local_term(market_segment).
local_term(linearity).
local_term(separability).
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local_term(time_adjustment).
local_term(coefficient).
local_term(intercept).

FORMAL ATTRIBUTION

o o° o°

attributed_formalization(hedonic_price_function, rosen_1974).

CONSTRUCTION: ENVELOPE OF BID AND OFFER FUNCTIONS

The Rosen (1974) construction: p(z) is the envelope of buyer bid
functions and seller offer functions.

d° % o° o° o° o°

primitive_of_construction(bid_function, buyer).
primitive_of_construction(offer_function, seller).

constructed_as_envelope_of(hedonic_price_function,
[bid_function, offer_function]).

emerges_from(hedonic_price_function, market_equilibrium).

% Property that flows from the construction: the function is not
% chosen by any single market participant.
property(hedonic_price_function, not_set_by_individual_participant).
property(hedonic_price_function, equilibrium_object).
property(hedonic_price_function, defined_per_market_segment).

APPRAISER ENCOUNTERS — IMPLICIT MANIPULATIONS OF p(z)

d° o° o°

implicit_manipulation_of_hedonic(

adjustment,

sales_comparison_approach,

"Asserts a local slope of p in the relevant characteristic dimension.").
implicit_manipulation_of_hedonic(

reconciliation,

multi_approach_valuation,

"Three approaches should converge on the same point of p; divergence requires

—editorial judgment.").

implicit_manipulation_of_hedonic(

time_adjustment,

market_analysis,

"p shifts over time; appreciation rates are statements about that shift.").

DEFENSIBILITY QUESTIONS

The article names three questions the hedonic-price-function framing
sharpens.

d° % o° o° P o°

defensibility_question(function_existence,
"In thin or rapidly-changing markets, the equilibrium function may be poorly
—»defined; the inferential machinery operates on a shaky foundation.").
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defensibility_question(segment_specificity,
"One function per market segment, not one function globally. Conflating segments
<+ 1is usually wrong.").
defensibility_question(functional_form,
"Rosen showed only that p is an envelope, not its shape. Empirically nonlinear
< with interactions and thresholds; estimation requires defending the form.").

WORKED EXAMPLE: ADDITIVE LINEAR SPECIFICATION

For the Pacifica neighborhood, the article adopts the additive linear
specification:
p(z) = B0 + B_glaxz_gla + B_lotxz_lot + B_viewxz_view + B_condxz_cond

The next entry (004) takes the coefficients as implicit prices; entry
005 estimates them by hedonic regression.

0° % A% AP ° ° d° o° o° o°

:— consult('../../kb/pacifica_comps').

specification_form(additive_linear).
specification_assumption(linearity_in_1levels,
"Contribution of each characteristic is linear in its level.").
specification_assumption(no_interactions,
"Characteristics do not interact in the price function.™").
specification_caveat(
"Both assumptions are testable and frequently violated; adopted here as a starting
<+ point.").

% Coefficient values reported in the article (estimated in entry 005,
% asserted here so this entry's worked example can be queried).

coefficient(intercept, 80777.07).

coefficient(beta_gla, 574.93).

coefficient(beta_lot, 22.70).

coefficient(beta_view, 86179.03).

coefficient(beta_cond, 49824.33).

%! predicted_price(?Property, —Predicted) is det.

% The fitted additive-linear hedonic price function applied to a

% property's characteristics. Symbolic view/cond are mapped to {0,1}
% and {1,2,3} respectively.

predicted_price(P, Predicted) :-
coord(P, gla_sqft, GLA),
coord(P, lot_sqft, Lot),
coord(P, view, View),
coord(P, cond_numeric, Cond),
coefficient(intercept, BO),
coefficient(beta_gla, Bg),
coefficient(beta_lot, B1),
coefficient(beta_view, Bv),
coefficient(beta_cond, Bc),
Predicted is B@ + Bg x GLA + Bl x Lot + Bv x View + Bc x Cond.

coord(P, A, N) :-
attribute_value(P, A, V),
( number(V) —> N =V
; A == view, V ==yes >N =1
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; A ==view, V==no ->N=20
; V=N
).

THE CENTRAL CONCEPTUAL MOVE

The function exists, in principle, before estimation. The function is
a property of the market; estimation is recovery.

A° ° J° o° o° o°

claim(function_precedes_estimation,
"The hedonic price function is a property of the market and exists conceptually
— prior to any specific fitted model. Estimation is recovery, and recovery may be
— partial, biased, or noisy.").

CROSS-REFERENCES

o° o° o°

cross_reference(heterogeneous_good).
cross_reference(characteristics_space).
cross_reference(implicit_price).
cross_reference(hedonic_regression).
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Lancaster, K. J. (1966). A New Approach to Consumer Theory. Journal of Political Economy, T4(2),
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Freeman, A. M., III (1979). Hedonic Prices, Property Values and Measuring Environmental Benefits: A
Survey of the Issues. Scandinavian Journal of Economics, 81(2), 154-173.

Taylor, L. O. (2003). The Hedonic Method. In A Primer on Nonmarket Valuation (pp. 331-393). Kluwer
Academic Publishers.

Palmquist, R. B. (2005). Property Value Models. In Handbook of Environmental Economics (Vol. 2, pp. 763~
819). North-Holland.

Triplett, J. E. (2006). Handbook on Hedonic Indexes and Quality Adjustments in Price Indexes. OECD
Publishing.

X G H: BB (heterogeneous good) ; HFAE % 8] (characteristics space) ; HFFAE M4 & %t
(hedonic price function); FAEMN 4B VT (hedonic regression) .

ff=%: Prolog Btk

PUF ML AT B S0 (004-implicit-price.pl) 7EACTIH) Prolog ANiRE AL H it T 1Tk, %
SCAF: ] I A A AT 0 S8 Prolog RRANEE AR SC— %A1 o

004-implicit-price.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 004
Title: Implicit Price
Author: Bert Craytor
Concept: implicit_price
Version: 0.l1.0-draft

P A I o ° o
o ° o° o° o o° o°

DICTIONARY IMPORT

d° o° o°

:— use_module('../../../../tools/dictionary/dictionary"').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————-
term(implicit_price, "Implicit Price", economic_theory,

"The implicit price of a characteristic is the partial
derivative of the hedonic price function with respect to that
characteristic, evaluated at a point in the characteristics
space; it represents the marginal market price of an
incremental unit of the characteristic, holding all other
characteristics fixed.", published, 'dictionary-2026.1').

term(hedonic_price_function, ...).
term(paired_sales_analysis, ...).
term(adjustment, ...).

formalized_by(implicit_price, rosen_1974).
depends_on(implicit_price, hedonic_price_function).

A° % A A° A° A A° I A A° I I I° I° ° o°

:— use_terms([ implicit_price, hedonic_price_function, characteristics_space,
heterogeneous_good, hedonic_regression,
sales_comparison_approach, paired_sales_analysis, adjustment,
comp_selection 1).

:— use_relations([related/2, depends_on/2, formalized_by/2]).
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% Provenance: the term originates with Rosen (1974).
formalized_by(implicit_price, rosen_1974).

ARTICLE SUBJECT

d° o° o°

article_concept(implicit_price).
article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.004"').

LOCAL VOCABULARY

o o° o°

local_term(partial_derivative).
local_term(marginal).
local_term(total).
local_term(locality).
local_term(conditionality).
local_term(market_dependence).

IMPLICIT PRICE AS PARTIAL DERIVATIVE

d° % o° o° o°

n_i(z) = ap(z)/oz_i

implicit_price_definition(
"Implicit price of characteristic i at point z = partial derivative of p with
<~ respect to z_i, evaluated at z.").

unit_of_implicit_price(continuous, "dollars per unit of the characteristic").
unit_of_implicit_price(binary, "the full premium between the two states").

THREE PROPERTIES OF IMPLICIT PRICES (per the article)

d° o° o°

property_of_implicit_prices(local,
"The implicit price of GLA at 1,650 sf is not necessarily the same as at 2,500 sf.
< p 1is generally nonlinear; partial derivatives vary with location.").
property_of_implicit_prices(conditional,
"Implicit price depends on where the OTHER characteristics are held fixed. View
< premium on a beachfront submarket differs from inland.").
property_of_implicit_prices(market_dependent,
"Implicit prices are equilibrium prices reflecting the current buyer pool. Market
<> shifts change implicit prices even when characteristics do not.").

IMPLICIT-PRICE / ADJUSTMENT EQUIVALENCE

Every adjustment in a sales—comparison grid can be READ as asserting an
implicit price applied to a characteristic difference. This is an
interpretation of what the adjustment asserts, not a description of how
traditional adjustments are derived in practice.

d° A% d° d° O o° o° o°

adjustment_as_implicit_price_application(
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"Interpretation: adjustment magnitude = (implicit price of attribute at relevant
—»point) x (characteristic difference between comp and subject) —-—— what the
<»adjustment asserts, not how it is derived.").

adjustment_derivation_in_practice(
"Traditional adjustments are estimated directly —— from matched pairs, experience
<, or peer practice ——— without computing the underlying value contributions; the
< traditional grid records only the adjustments themselves.").

LINEAR-FORM IMPLICIT PRICES (from entry 003's adopted specification)

Under the additive linear specification, implicit prices ARE the
regression coefficients. The article reproduces them:

d° o o° o° o° o°

:— consult('../../kb/pacifica_comps').

% Implicit price per characteristic, as inherited from the additive

% form of p adopted in entry 003.

implicit_price_of(gla_sqft, 575.00, "per square foot").
implicit_price_of(lot_sqft, 22.70, "per square foot").
implicit_price_of(view, 86179.03, "per yes/no").
implicit_price_of(cond, 49824.33, "per step on the ordinal scale").

PAIRED-SALES DECOMPOSITION: COMP A vs COMP B

Returns to the article-001 paired comparison and decomposes it using
implicit prices.

Comp A and Comp B share GLA, bedrooms, baths, condition.
They differ in: view (+1) and lot_sqft (+1800).
Predicted differential 86179 + 40860 = 127039.
Observed differential 145000.

Unexplained 17961 (~$18,000).

A % A° I° A% A° A° I O° O° o° o°

paired_sales_decomposition(comp_a, comp_b,

[ contribution(view, 86179),
contribution(lot_sqft, 40860) 1,

127039,

145000,

17961).

% Derived from the data + coefficients (for the linter to type-check
% against the dataset rather than the hand-computed values).
contribution_for_pair(A, B, Attr, Contribution) :-

coord(A, Attr, VA),

coord(B, Attr, VB),

Diff is VA - VB,

Diff =\= 0,

implicit_price_of(Attr, Pi, _),

Contribution is Diff x Pi.

% Tiny coord helper for symbolic view/cond values.
coord(P, A, N) :-
attribute_value(P

’ A' V)'
( number(V) -=> N =V
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A == view, V == yes —> N
A == view, V==no -> N
V=N

Inn
[uny

~— s o owa

MARGINAL vs TOTAL CONTRIBUTION

The article emphasizes the distinction. The implicit price of lot is
$22.70 per square foot (marginal); the TOTAL contribution of Comp A's
9,000-sf lot is 9,000 x 22.70 = $204,300.

o % o° d° P o° o°

distinction(marginal_vs_total,
"Implicit price is MARGINAL ($22.70 per additional sqft of lot). Total
— contribution of a 9,000-sf lot is 9,000 x $22.70 = $204,300. Confusing them is a
< common source of error in everyday appraisal language.').

! total_contribution(?Property, ?Attribute, -Total) is det.

d° o o° o°

Total dollar contribution of a characteristic to a property's bundle
price under the linear specification.

total_contribution(P, A, Total) :-
coord(P, A, V),
implicit_price_of(A, Pi, _),
Total is V x Pi.

DEFENSIBILITY QUESTIONS RAISED

d° o° o°

defensibility_question(location_in_space,

"An implicit price is defensible only when estimated near the subject's location
<»1in characteristics space; a view premium from inland comps applied to a beachfront
<> subject extrapolates into unknown territory.").

defensibility_question(local_geometry,

"If view interacts with lot size, treating them as additively separable
—misspecifies the function. The implicit price of view depends on lot.").

defensibility_question(epistemic_provenance,

"Paired-sales analysis, regression coefficient, industry rule, and professional
<+ judgment all point to the same quantity but have different epistemic standing.
— Defensibility requires declaring the source.").

CROSS-REFERENCES

o° o° o°

cross_reference(heterogeneous_good).
cross_reference(characteristics_space).
cross_reference(hedonic_price_function).
cross_reference(hedonic_regression).
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AR XGEAR, B ATA G B BRI 24 WA FESURN AR A

JEREL o FFAEMHEIE I (hedonic regression) JEAR ¥ 55T 1A i 117 377 H UL I B ) 58 2 RPRHAE fi A%
PRECBEAT RN T, A EEE AR A A TR AE R RS S M R R B A (L

ELVLPIRE . T PR A% R AE (A BRSO RS A A R I B IE R R o R BRI LA AE (B
TESLER AP FA VA REM MBI G IR —HZ 5 WA G, SN VRS AG. FRAEMTHE IE] 2
EE —HEWN LR

BEMEHE. BELGHRBE A (2, i) X BREZH A BIRHE 18 S RS o X SeH AT H
EAE CREIIMA) FEAEN A REN— MFEAR . BT (regression) AEFEARIEG — N REER,
flivH M2 W% R 28 282G . E R A 8 4 R AR B A {6

FE RIS TZ Y, o Z0AE H = I AR

LTSS KPR U T BB o AR A FAE £ B A 2
KHITIHNSFAEN A2 GRS RE) .

2 LB B R? BPE APRRPE. DAPE. ST, BOREURTF. F2%. LA, X ik
FEMLE TR BB DL BN LU S AR TR R & R«

3.t At E? PR -T (OLS). " /A —TE. Bl M fiiks SrcicBlA. % it
fivbaE SR, XU T A REORALA T 4 LTRSS LA

FRUGEFEAETT R LR SR S, W A AT Bk B R SR

M MAERTAE B E B o FHAEOTAR BRI R A (mass appraisal) HIZERL, W2 K2 %80AH il
B (AVM) 1515, 24 BRI PR BAEAEXT 10 J7 SR B Al (B, AR AR I3 A 58
PR AE AR I H . 24 Zillow 2 Redfin 43 E S THIF, 7 8 R —MFEMR SRR (1F
ERM MR OLS, (HAEMES EARFFAEMT ARG ) o HITFHUAH — i AVM )5 R
D i B ARl S AR, 3 R AR R — AL .
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BEARIE] U Y AR RSSO A, BE RS I L i 47 VTl L 5 R v U 1 4 L B W B SRR AR B2 o 1l 1
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ARl . 25T EAAG T RAT S BOS B B A AR B TR PR A B (EBAET: A
AR RAL . AR — IR P BT LUTE R N 1 2 HCARAE Y 175 00 20 2 H BRI fiE
BB Eg BRSNS AT EERI AR R RANET: BIESEH 7>l 5 K SL i
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FEAR AP AT AR AL RACEREA B AL T i 40 73 55 ) TR BeN 32 1. FH P i
ZAEEHFER TREG N NR, LRGSR L A5, HORTAH Y LA R
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PRUEREIR B 47 ARAEGRZ] ] R 7B E AR B E T IR 5o BN IR A Y B SR
8t T B 22 AR AR IR e R BCE T /MR BLIERRBOE T BRI ER SR -

SURBET 5 A T I EAHEE? — AR ZET AR BSR4 5 O 8 8 AT Y
P2, HRAREA R A BTR R — 8, S R RAS ITE L 8. 5 =E
R EHREE B iE R —BIE R ENE, MARERL.

IS . BUAETRATT T LAZE )\ AN PEIER (Pacifica) W EHLZER - {8 24 56 54 BRF AR AN A% Il VAL
o HAEHENLT shared/data/pacifica_comps.csv,

R R#5:
comps <- read.csv("shared/data/pacifica_comps.csv")
fit <- 1lm(price ~ gla + lot + view + cond, data = comps)

summary (fit)

LN
Call:
Im(formula = price ~ gla + lot + view + cond, data = comps)
Residuals:
Min 1Q Median 3Q Max
-17995 -8243 -5433 -1409 46455
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 80777.07 164509.35 0.491 0.6571
gla 574.93 109.76 5.238 0.0135 *
lot 22.70 10.38 2.187 0.1165
view 86179.03 31342.97 2.750 0.0708 .
cond 49824.33 27761.27 1.795 0.1706
Signif. codes: O '***x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Residual standard error: 30481 on 3 degrees of freedom
Multiple R-squared: 0.9707, Adjusted R-squared: 0.9317
F-statistic: 24.86 on 4 and 3 DF, p-value: 0.01231

. BIE BB R M RGBS A T -
P(z) = 80,777 + 575 2G1.a + 22.70 210t + 86,179 Zyiew + 49,824 Zoona.

BN REERIE N N AFAE BRI AS A THE . RN P e R oTHk $575 (PrufiRimas. B3
PEEEER) ;. S — a2 P IE R R BTk 2 $86,000; JRIMGIEF—Z% (FlIIMN” BIF B £57)
Z1{H $50,000,

AT HEEEI—ERA:

BN o AT, DUAFAS B, HE =A% H M. PRiRA M AR T, Hibe., S
5RE p (EREELT LA TR, ARBRFERAN 0.05 [T X2&/MERMAS, AKX
LORRAE TG R BB AUEYE . A 80 AN MAE 8 ANATLLEA], p K KIELE /.

EARNARE. HBE R* =093, #A p {4 0.012, FIHFNNBFERA R TREA K
WIS AE o BRARIA MM AT B EEFEMAS, R2HEILEHNERIBAGES: EXRE AL
FOPER) s SRR M SROLAEAEA 3[R 25 Bl

—PEREESARE o BRIRFEN +$46,455, X AT HLZEM] Ho HA-EARELHEAE £$18,000
I B . FTELZB] H A SRR B A B A R B S —— A B X AR ) R G R4, . LR
5 RERE =45

XANETREANEREE ., M5 WHEM H A ETARNERE E LGN 2R BT8R
B 77 S M ASAE TRk ¥ AR B 4% BT il IE X — n

2
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SEC SR B UE. 25 H 004 MRS B E T IS SR S B N iR ) A 5
B Z ] $127,039 2R, BIAAHPIRESMES 2 522ME (R AEMTERIFITERIRIE) . F
VEDRs C T B B 38 ) I 4 ) B 23R A AT B, (BFE X —FEA & A P2 AR AT A A% B3 B AR
PO BRI TECA AT, [ EFHR T ECOM Y B R TR AR TR

Court, A. T. (1939). Hedonic Price Indexes with Automotive Examples. In The Dynamics of Automobile
Demand. General Motors Corporation.

Griliches, Z. (1961). Hedonic Price Indexes for Automobiles: An Econometric Analysis of Quality Change.
In The Price Statistics of the Federal Government. National Bureau of Economic Research.

Rosen, S. (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition. Jour-
nal of Political Economy, 82(1), 34-55.

Triplett, J. E. (2006). Handbook on Hedonic Indexes and Quality Adjustments in Price Indexes. OECD
Publishing.

XX B H: RFEE & (heterogeneous good) ; HFFAE % [ (characteristics space) ; FEAEY# B %K
(hedonic price function); &M (implicit price); %% & (latent variable) .

Fff%: Prolog X4k

PLF LSS AT R ECE S (005-hedonic-regression.pl) FEATIAY Prolog IR FEF XA H# 1T TR
fbo AR RIE R AT RS R Prolog MUASBEAS SC—3F & i o

005-hedonic-regression.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 005
Title: Hedonic Regression
Author: Bert Craytor
Concept: hedonic_regression
Version: 0.1.0-draft

R A d° P o o
o o o° o° o o° o°

DICTIONARY IMPORT

o° o° o°

:— use_module('../../../../tools/dictionary/dictionary').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————-
term(hedonic_regression, "Hedonic Regression", econometric_method,
"Hedonic regression is the estimation of the hedonic price
function from observed transactions in a heterogeneous—goods
market, yielding empirical estimates of the implicit prices of
the characteristics that enter the model.",
published, 'dictionary-2026.1"').

term(mass_appraisal, ...).
term(automated_valuation_model, ...). % synonym: avm
term(omitted_variable_bias, ...).
term(multicollinearity, ...).

term(residual, ...).

term(ordinary_least_squares, ...).

A % A° I A A° A° A A° I° I J° O° o° o°
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introduced_by(hedonic_regression, court_1939).
introduced_by(hedonic_regression, griliches_1961).
formalized_by(hedonic_regression, rosen_1974).
depends_on(hedonic_regression, hedonic_price_function).
depends_on(hedonic_regression, implicit_price).

d° % o° o° o° o°

:— use_terms([ hedonic_regression, hedonic_price_function, implicit_price,
characteristics_space, heterogeneous_good, latent_variable,
mass_appraisal, automated_valuation_model,
omitted_variable_bias, multicollinearity, residual,
ordinary_least_squares,
sales_comparison_approach, paired_sales_analysis, adjustment ]).

:— use_relations([related/2, depends_on/2,

introduced_by/2, formalized_by/2]).

ARTICLE SUBJECT

o° o° o°

article_concept(hedonic_regression).
article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.005"').

LOCAL VOCABULARY

d° o° o°

local_term(specification).
local_term(coefficient).
local_term(standard_error).
local_term(p_value).
local_term(r_squared).
local_term(adjusted_r_squared).
local_term(residual_standard_error).
local_term(degrees_of_freedom).
local_term(f_statistic).
local_term(significance_level).
local_term(diagnostic).

THE EMPIRICAL BRIDGE

Hedonic regression is the bridge from theoretical p(z) to a sample of
observed (z_i, p_i) pairs.

d° o d° o° o° o°

setup_of_regression(
each_transaction_supplies_pair("(z_i, p_i): characteristics vector and sale price
c }II)’
sample_from("the unobserved hedonic price function"),
fits("a functional form to that sample, estimating parameters")).

THREE MODELING CHOICES (per the article)

o° o° o°

modeling_choice(which_characteristics,
"Determines the dimensions of the estimated function. Omission causes



The Valuation Engineer o 3Lt~ (Foundations) HHAEAN & B 15

<> omitted_variable_bias.").
modeling_choice(functional_form,
"Constrains what shape the estimated function can take. Linear, log-linear,
— polynomial, basis—expanded, semiparametric, ML.").
modeling_choice(estimator,
"O0LS, GLS, robust, quantile, spatial, penalized. Determines optimization criterion
and inference assumptions.").

PRACTICE CONTEXTS WHERE REGRESSION IS THE ENGINE

d° o° o°

regression_engine_context(mass_appraisal,
"Assessor revaluation of 100,000 parcels annually.").
regression_engine_context(automated_valuation_model,
"Zillow/Redfin/lender AVMs; tree ensembles are conceptually hedonic estimators.").
regression_engine_context(single_property_appraisal,
"Regression coefficients support adjustments more defensibly than appraiser
< intuition.").

DEFENSIBILITY PROFILE: REGRESSION vs PAIRED-SALES

o o° o°

advantage_over_paired_sales(uses_all_data,

"Regression uses all available sales rather than two at a time.").
advantage_over_paired_sales(simultaneous_control,

"Isolates one characteristic while controlling for many others.").
advantage_over_paired_sales(quantified_uncertainty,

"Produces standard errors quantifying uncertainty in each implicit price.").

tradeoff(functional_form_constraint,

"Regression imposes a form that may not match the true price function.").
tradeoff(data_requirement,

"Requires more observations than paired-sales analysis.").
tradeoff(sample_specification_sensitivity,

"Results can be sensitive to the choice of sample and specification.™).

RECURRING DEFENSIBILITY QUESTIONS

d° o° o°

defensibility_question(sample_appropriateness,
"The regression estimates the function for the sample's market segment and time
< period; mismatch is a defensibility failure regardless of statistical fit.").
defensibility_question(specification_appropriateness,
"Linear is a strong assumption; diagnostics, residual plots, and alternative
<+ specifications belong in the defensible workflow.").
defensibility_question(standard_error_interpretation,
"Standard errors capture sampling variability under the assumed specification, NOT
< misspecification, omitted-variable bias, or sample selection.").
defensibility_question(triangulation,
"Regression coefficients should be consistent with paired-sales, cost components,
<+and local appraiser opinion; isolated coefficients are an invitation to
<+ investigate.").

WORKED EXAMPLE: lm(price ~ gla + lot + view + cond)

d° o° o°
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:— consult('../../kb/pacifica_comps').

% The fitted model.

fit_call("Wm(formula = price ~ gla + lot + view + cond, data = comps)").
fit_estimator(ordinary_least_squares).

fit_software(r_1lm).

% Fitted coefficients, with standard errors and significance from
% the R output reproduced in the article.
fitted_coefficient(intercept, 80777.07, 164509.35, 0.491, 0.6571,

1 1 ) .
fitted_coefficient(gla, 574.93, 109.76, 5.238, 0.0135, 'x').
fitted_coefficient(lot, 22.70, 10.38, 2.187, ©.1165, ' ').
fitted_coefficient(view, 86179.03, 31342.97, 2.750, 0.0708, '.').
fitted_coefficient(cond, 49824,33, 27761.27, 1.795, 0.1706, ' ').

% Diagnostics from the R output.
residual_summary(min, -17995).
residual_summary(ql, -8243).
residual_summary(median, -5433).
residual_summary(q3, -1409).
residual_summary(max, 46455).

model_summary(residual_standard_error, 30481).
model_summary(degrees_of_freedom, 3).
model_summary(r_squared, 0.9707).
model_summary(adjusted_r_squared, 0.9317).
model_summary(f_statistic, 24.86).
model_summary(model_p_value, 0.01231).

INTERPRETIVE CAVEATS FROM THE ARTICLE

o° o° o°

caveat(tiny_sample,
"'n=8, four predictors, three residual df. Standard errors are correspondingly wide
—; lot/view/cond fail to reach the 0.05 threshold despite economic plausibility.
—Small-sample artifact.").

caveat(structural_multicollinearity,
"Adj R*2 = 0.93 with model p = 0.012 indicates strong joint fit; weak individual
<»significance is a textbook multicollinearity signature. Here GLA, lot, and
< condition covary in the sample.").

caveat(comp_h_residual,
"Comp H's residual is +$46,455; the other seven fall within +/-$18,000. The model
—ssystematically under-predicts Comp H by ~3x the next-largest residual. NOT noise.
<~ Signal of an unobserved characteristic.").

RELATING TO PAIRED-SALES (entry 004)

The regression's implicit prices ARE the values used in entry 004's
paired-sales decomposition of A vs B. The regression generalizes that
logic to all 8 comps simultaneously while reporting standard errors
that paired-sales reasoning cannot produce.

d° A% d° d° O o° o° o°

confirms_paired_sales_from(entry_004,
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"A vs B differential of $127,039 from view and lot alone — coefficients are the
<~ same; regression confirms the paired analysis while adding standard errors.").

RESIDUAL OF COMP H POINTS FORWARD TO ENTRY 006

d° o° o°

points_forward_to(latent_variable,
"Comp H's anomalous +%$46,455 residual is the signal that an unobserved
< characteristic is contributing to price. Entry 006 takes up the question.™).

PREDICTED PRICES FROM THE FITTED MODEL

Computes predicted price from the fitted coefficients. The residual
for each comp is sale_price - predicted_price.

d° o° o° o° o° o°

predicted_price(P, Predicted) :-
coord(P, gla_sqft, GLA),
coord(P, lot_sqft, Lot),
coord(P, view, View),
coord(P, cond_numeric, Cond),
fitted_coefficient(intercept, B0, _, _, _,

),
fitted_coefficient(gla, Bg, _» _» _» _),
fitted_coefficient(lot, BL, _, _, _» ),
fitted_coefficient(view, Bv, _, _, _, _),
fitted_coefficient(cond, Bc, _, _, _y _),

Predicted is BO + Bg x GLA + Bl x Lot + Bv x View + Bc x Cond.

residual_of(P, R) :-
sale_price(P, Observed),
predicted_price(P, Predicted),
R is Observed - Predicted.

coord(P, A, N) :-
attribute_value(P, A, V),
( number(V) -> N =V

; A == view, V ==yes >N =1
; A ==view, V==no ->N=20
; V=N

).

CROSS-REFERENCES

o o° o°

cross_reference(heterogeneous_good).
cross_reference(characteristics_space).
cross_reference(hedonic_price_function).
cross_reference(implicit_price).
cross_reference(latent_variable).
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HARAUBR B . WTHLERR H B RIS REY:, BxMMSE TR, J95a MBS E . fEAR
IR ERN ST, EEE I TR H &5 7 — e BEE, A HA SN EE )
$60,000, XIHEHAER TR ERE RN, FHbHTBERAERZES, MAREIRESRE
Lo flTHHRERZE (846,455) BE/NT HZTELETTER ($60,000) , [ A [l U= & P LERL B ) — /NER
S PR HAb R B EM SRR e AT B R .

I AT 15 = R R 2518 -

OB SRS, MARIRE. SR H 52, MUY AR
BRI SRR, T2 U 23X o B P2 T e AR RS 13X — Ay o FEAR B, S b A B s 5147 7T e
SRR R R IR R ENT . BRI S ELA 2 W (8

INRBHAR RBFEAERMmE . 50 RSB 280, @ 5Tt R e H e 4R 6]
FIRE SR, Wl T BT B — /Ny o HE n = 8 X —W 2R/, BEE T LR 5 b2 8 AY 1
W PE— 4N, HEIHFARE,

B RBRERFEM M. XIEE/ES i Mk 2E 28 771k (Residual Constraint
Approach, RCA) MJsZfiEGk (Craytor, 2025) : fEEEMMEIE T, #RELERG FIAEMSLF 4>
AR R TR o AT SR T A R ) 55 A Ak B R —— IR L B R S R A AR . ShRERCH
DL R Ho A A M) s —— T X e 5 ik T DL A FE AR 25 AR B YA A A A TR 3 B TR B 5ok
IR

RCA XPIRULS S B ACHL, X — PR 24 DIE . A Il B P 30— B 3G e iR
Wik ARHEAS R, WARCOMIRGL-1 CIRBCHLERL) 55 R-1 (SFCHLBR ) —— R R L mT Lie e
1A SO hEA R, (HEMrEAEIETMN . UARBEEUR RS Mg smt. bE . it
X LA H BT R B B A USSR B E R M R R L 6 IBR 2, T AR S EHT A LS A0 kL
AR RRDL-2 CIRBLANERL) 55 -2  (SAR4EERL) . FEXTIR MLS 28 2 vE S5 4 FE iR 98 in LUK 20
fbo MR PERIR ML T WIBARIM (S L s A0k 1A B AR B AT 3B SR R 454« 2K, 4RBURL A (B
TR 0K R A B 5T iR o

XHEA AT AR, & RCA B E ARG, 77 BL2HESEEERER, %ETh
FIEE R AT LIBERI o Frs T T BER T I 7, A I 30 DUAR R AE A 15 8 T i A B 1) 77 2064
AT A ER TR B4 B T B H R . A AT B A O @A N — AN o
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R X5 A FAEZ B (characteristics space); FAEMN# B 2 (hedonic price function); [R& 4
(implicit price) ; FAENAEE VT (hedonic regression)
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fff%: Prolog JEfk

PUFALES AT L& SCfF (006-1latent-variable.pl) FEARTIH Prolog HIRFEH X 44k H #:47 T A1k
SO R HVE A AT E R Prolog MRANFE AR SC— 3 %47 o

006-latent-variable.pl

Prolog companion to Foundations Vol. 1, Issue 1, Article 006
Title: Latent Variable
Author: Bert Craytor
Concept: latent_variable
Version: 0.1.0-draft

A A A P o o o
o O o° o° ° o o°

DICTIONARY IMPORT

d° o° o°

:— use_module('../../../../tools/dictionary/dictionary').
:— dictionary_release('dictionary-2026.1").

——— From the dictionary (loaded via :- use_module above) ——————————-
term(latent_variable, "Latent Variable", measurement_theory,
"A latent variable is an unobserved attribute that influences
observed outcomes, whose value must be inferred from its
effects on observable variables rather than measured directly.",
published, 'dictionary-2026.1').

term(residual, ...).

term(omitted_variable_bias, ...).

term(proxy_variable, ...).
term(residual_constraint_approach, ...). % synonym: rca

introduced_by(latent_variable, spearman_1904).
formalized_by(latent_variable, bollen_2002).
introduced_by(residual_constraint_approach, craytor_2025).
depends_on(latent_variable, characteristics_space).

A A% d° A° A A° A° A A° A° I A O° O P oO° oF°

:— use_terms([ latent_variable, residual, omitted_variable_bias,
proxy_variable, residual_constraint_approach,
characteristics_space, hedonic_price_function,
implicit_price, hedonic_regression ]).

:— use_relations([related/2, depends_on/2,

introduced_by/2, formalized_by/2]).

ARTICLE SUBJECT

d° o° o°

article_concept(latent_variable).
article_issue(volume(1), number(1l), year(2026)).
article_id('foundations.2026.006"').

LOCAL VOCABULARY

o® o° o°

local_term(unobserved).
local_term(noise).
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local_term(signal).
local_term(structured_signal).
local_term(uad_3_6).
local_term(c3_condition_rating).
local_term(mls).
local_term(permit_records).
local_term(neighborhood_micro_effect).

THE CENTRAL CLAIM

d° o° o°

claim(latent_variables_accumulate_in_residuals,
"Unobserved-but-relevant attributes do not vanish when omitted from the model;
—their effects accumulate in the residual, appearing as noise from the model's
— perspective but as structured signal from the data-generating process's
— perspective.").

claim(residuals_are_mixture,
"Standard regression theory treats residuals as iid Gaussian noise; the latent-
—variable view treats them as a mixture of sampling noise AND signal from
< unobserved attributes.").

THREE CONTEXTS WHERE APPRAISERS ENCOUNTER LATENT VARIABLES

o° o o°

appraiser_encounter(quality_and_condition_proxies,
"UAD 3.6 'C3 condition' is a single ordinal scale collapsing a multi-dimensional
< construct (deferred maintenance, finish wear, mechanical-systems age, presentation
<+ ). The rating is a proxy_variable for a latent construct.").

appraiser_encounter(unexplained_grid_disagreement,
"When three adjusted comps disagree by more than expected, the disagreement is
<»rarely all sampling noise; usually reflects an attribute not yet identified or
< adjusted for.").

appraiser_encounter(unobserved_recent_improvement,
"A recent remodel, roof replacement, or permitted ADU buildout may be observable
<+ 1in person but not in MLS/assessor data — observable to the appraiser but latent
< to the regression.").

DEFENSIBILITY ISSUES

d° o° o°

defensibility_issue(omitted_variable_bias,
"If a latent variable is correlated with an observed variable, its effect leaks
<+ 1into the observed variable's coefficient. Observed-variable coefficients are
—conditional on what is missing from the model.").

defensibility_issue(residual_interpretation,
"Treat residuals as a mixture, not pure noise. A residual that correlates with
< location, sale date, appraiser identity, or any other observable suggests the
— latent variable can be partially recovered.").

defensibility_issue(model_selection_limits,
"The latent variables that matter most are often hardest to add (condition fine-
<»grain, quality, micro-locational effects). Sometimes the defensible response is to
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<+ allocate the unexplained variance to the residual rather than force-fit
<»additional variables.").

WORKED EXAMPLE: COMP H'S ANOMALOUS RESIDUAL

d° o° o°

:— consult('../../kb/pacifica_comps').

% Comp H's regression residual from entry 005.
comp_h_residual_dollars(46455).

% The latent attribute revealed by investigation.
comp_h_latent_attribute(kitchen_remodel).
comp_h_latent_attribute_value_estimate(60000).

Why the estimated residual is smaller than the latent attribute's
true contribution: regression spreads small portions of the latent
effect across correlated coefficients, biasing them upward.
residual_smaller_than_truth_explanation(

"Regression spreads small portions of the latent effect across the other
— coefficients via correlations, biasing them slightly upward in correlated
<+ dimensions.").

o° o° o°

THREE OPERATIONAL CONSEQUENCES

d° o° o°

operational_consequence(outlier_residual_is_evidence,
"The first response to Comp H's residual is to investigate, not to drop. An in-
—sperson inspection or permit search reveals the remodel; the model's failure has
< diagnostic value.").

operational_consequence(other_coefficients_slightly_biased,
"View, condition, and lot coefficients absorbed small fractions of the remodel
- effect via correlations with Comp H's observed characteristics. Bias is small at n
— =8 but not zero.").

operational_consequence(residuals_carry_recoverable_structure,
"Residuals in residential appraisal data are systematically not iid Gaussian. They
— reflect structured contributions of unobserved attributes that can be partially
< recovered: this is the Residual Constraint Approach intuition.").

CONNECTION TO RESIDUAL CONSTRAINT APPROACH (RCA)

The single-comp illustration here is the simplest case of the RCA
intuition. With richer modeling, residual structure is partitioned
into recognizable latent factors.

d° % o° o° o o° o°

framework_reference(residual_constraint_approach, craytor_2025).

rca_intuition(
"Treat the residual itself as a latent-variable signal to be modeled rather than
<s»discarded. Latent variables are not a nuisance to be controlled away; they are the
— next frontier of defensible valuation modeling.").

rca_factor_examples(
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[condition_fine_grain, quality_fine_grain, functional_utility]).

% Two-level condition/quality structure (RCA protocol; mirrors the prose).
rating_levels(condition, condition_coarse_grain, condition_fine_grain).
rating_levels(quality, quality_coarse_grain, quality_fine_grain).

coarse_to_fine_grain_protocol(

"Regress on the appraiser's coarse—-grain C1-C6/Q1-Q6 ratings to obtain approximate
< value contributions; move those contributions out of the measured attributes back
<+ 1into the residual; reassign them to the fine-grain latent variables and refine
<»against MLS public remarks. In the end, the fine-grain value contribution replaces
<+ the coarse-grain value contribution.").

INFERENCE RULE: anomalous-residual detection

A property's residual is "anomalous" if its magnitude exceeds the
typical residual band reported in entry 005 (+/-$18,000 for the other
seven comps). Useful for flagging properties whose hedonic prediction
suggests a latent attribute warrants investigation.

° ° ° ° ° o° o° o°

typical_residual_band(18000).

anomalous_residual(P, R) :-
comp_h_residual_dollars(R@), % stand-in: this entry references the
% residual computed in entry 005; future
% integration would pull from there.
P == comp_h,
R = RO.

CROSS-REFERENCES

d° o° o°

cross_reference(characteristics_space).
cross_reference(hedonic_price_function).
cross_reference(implicit_price).
cross_reference(hedonic_regression).
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California (A& EMEM )

The Retail Property Trust v. Orange County Assessment Appeals Board No. 1. Cal-
ifornia Court of Appeal (HIFIfEJEIEIM _EYFIERE) . 2026 4E 4 H Ak,

LRI BEAC I R - X T COVID-19 B4 1 I BT a4 BT e in i 38 47 FR il , B8 & # California
Revenue and Taxation Code section 170 («HIFI4E BN Filk 5BiS5 0y &5 170 &%) A=
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BRSSO AMC 28 I 2 BRI IR . 2026 4F 1 A 2 Higk.
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Green Rock fRIHIFEIFRFNSE.  United States Tax Court (SEEBRIFBISERL) , FIPLE LI
Taz Notes 2026 4 3 A 2 HMPEAR.

B SBEE AR VR N Piedmont (FZIRZEHE) HuXAHAPHIBE (Green Rock Property 5 Green
Rock South) i & BIPRTTHUAANET . ZB—H T i S EM A (highest and best use) #5645
BN, HEN—FRERWS . ER B AT, %5 5 1= i B s e EE i A R 2781 KA R
A, FER AT IS BT 4k 55 H 15 8 AR R 2 P S E 224 $13.75 million, 1i7 i & H
BRUE R E A $180,000,

TRBEX A W) — IR B RS TR o FERRAVF TR I, SEBE AU L s VR A
PR 7y IXAE A BB AR BT LASEHL, FEAEJIFEH - Green Rock Property )73 [X 8528 B R AE AT
R B 7 )5 A KB B ——3X — S8 SR WP ik e XE LUR AR » FESLAR T REVE TS 1T, #kBEiA
2 FE N B BIE S A A2 LGIEBAYE Harman Road ik bR DU & W AT HIRA Y, /48 Piedmont
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Ranch Springs, LLC v. Commissioner, 164 T.C. No. 6 (2025) 55 Beaverdam Creek Holdings, LLC
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AT, BiSS AR AN S B2 A BV DR fi i e T 25k o G ) M ASEASUAT A7y 80 Al 477 U 2 %
B TR EA G LB BAR MO TIEDE . T AS AR DX S P sl 2 SR B A PR IRIE s 6T I i) b
%%E%ﬁ 140 5 ZEHEA Ay TR BAEURS I 43 X AR BE—— U AR AN R, B X R TR 5 1R 3R
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Baltimore (E/REJEET) {FY Pimlico Race Course (FIFIRIFELY) . THEIREF,
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EUR B BE TR IEAE WU G Pimlico Race Course, Hitb5| KT & AR BN REELE MHES b
o= (2 18] 5% RS IEAME 8. i1 T Pimlico MM 4555 H Lk iE7EShAE AT 2341,
HERLER) B U T LG B AT AR AR TR T Al 7 DU s BE AR T 98 S 2 B M b A7 X — R
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G AR ERUARE. 18k, DLR BRSPS SR R A —— A O, EEAR SRR
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R B BE Rt — 1ok B T A e ER I5E HA S0 BRECAIT SR AR HROA] o IS IRT — I A1 Hi i i P
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Cour de cassation (JEEEREZERE), Chambre commerciale (FE)E), 2024 4£ 6 A 19 H,
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PEHAR A RESE P& F PG 58 (droits de donation) 5WMERL (IFI) 5.
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W& AR PER NI PR TIE R 71, (EAUEIEXIURE N, LB % A 5 77k
WAL o

XU B FE S AR IRAL T FE e TE E R R K (experts judiciaires) HEZRZ ANRHIRY expertises
immobiliéres (ANBF=EEEMAE) PHENEMAL, AR A EIEAI T WA 7 kit hs i B & R phsr
PEAHEITE . X TR B H S BRSO R BN T S . ZEAAE R
B S E B R URIA T S SR IET T 7 IR SERYSERE . AR M, MAMERIC RIS CRIEAE
JBRA FAREESREIRERRR) HERH L WARERTRUER v, A mimE %,

Germany (fEH)

Bundesfinanzhof ({5 FEBEFRIB2RE), 2025 4E 11 A 12 HAPt (II R 25/24, II R 31/24.
IT R 3/25), Grundsteuer Bundesmodell = ilI——3CFE G M F=FBib i il & 56, 5E
WRIRWELILE (Bundesfinanzhof , BFH) 25— A EAE =44 PATH L5 RP e B 2025 45 1
H 1 HEBATHESCEE A8 (Grundsteuer) H, FEET—ANBIBMKITIE Bundesmodell (B
) X A S F B B ARG I v (Ertragswertverfahren) BIFRIUE . F56
k. Ji45 8 North Rhine-Westphalia  (AE3Ep—EMTEREE M)« Saxony (BErifkM) 5 Berlin
CFaMR) WIS EIr AR, ML BB Al O R S — M P4 R (CBEAEY 57 3 4558 1
) FErEE RGTESUERIN B B, X HBLAIA B 4 H e .

BRIRWA BLVEBE N R, AL P L RUAG M BE E B A £ DLW S ME O B (konzeptionell einer
Verkehrswertorientierung folgt) , HBEi B E R TEFT A UL Oy X % 21 5 18 VT “ B WIS Y by
PEME”, AT AR E (gemeiner Wert) BJ—AXEZ M. HEBEINE ., SLEEERETZAE
W7 W) B AR5 2R T R RAERE A2 ), FEARBH E R JEH, hikkgim
1 B Sk 1 T O AR O RRUE TR T A ORI, RS BT DL AR VR . BRI B
BeilsgyE , B AABIRA BIZBELL AT 2024 45 5 H 27 HEY Beschlisse (#x) (11 B 78/23 5 11 B
79/23) FRHRSLAEEREAL, BURE § 198 BewG (fifiky 55 198 4%) @il A4& Mk ik BAECARAD 25
PHGINE (gemeiner Wert), {H5Z BRI : ZEARMEIN F 25 FF ZAT 1 B HU™= 0 4 Uiz B 23 A A
W7 BB R DUIESE



B Bund der Steuerzahler Deutschland (EENBEAINS) 5 Haus & Grund Deutschland ({EH 5
HirE bk EWhe) SRR — TR IRIE (Verfassungsbeschwerde) , BLLIZES 1 BvR 472/26 fREEFR5E
e (Bundesverfassungsgericht) FHFH

XA R o X = B S A A S 1) e T ) M A A I . XHE O S, R
55 Ja RN § 198 BewG“BARME MGy ( Verkehrswertgutachten zum Nachweis des niedrigeren
gemeinen Werts) HFERK _FEF——HIYEMR Bundesmodell i€ Grundsteuerwert (ASBP=Rifi{E)
F A bR 5 P SE bR T AN B E TS T o BRIRI B B 06X — R i R B sRIA vl iz H X
Bundesmodell PSR EE, FEIRE MRS T4 B8 AIBLN MR 2R Ge M 5 A o R A5 Bes i) 52
bRz VERLH o A4 U B O SRR A5 P B AEE Rr e in . FF AR & ImmoWertV 2021 (<3
FEAE N 256> 2021) BT 1EIEE § 198 BewG IR, fEue FERIRE L IEBE M 2L IRIE (1 BvR
472/26) WAMEZRRRSAH SN EG LB N, HARLERE, BB T —FE 80
FERHZ —

Bundesfinanzhof, 2025 4 10 H 7 HAk, IX R 26/24. + #1585 2 7] 0 WA 7
(Kaufpreisaufteilung) . {E—E¥ RAEERMEFITIH (Absetzung fiir Abnutzung, AfA)
PREEH A R BIRM T, BB B BE 55 L A EAL I T A AE A AT 3 IH I L5 (Grund und
Boden) 5747 [HA SR 5 (Gebaude) 2 8153 $F TR W A 1 75 ¥ 16) 8o Ji 45 39 LA Bodenrichtwerte
giﬁﬁg)ﬁ%ﬁ%ﬁﬁ%%%ﬁ%%ﬁ%ﬁ%@ﬁ#%ﬂ%ﬂﬁﬁ$,WT%%%N%%%@
R iU

AT B R o ZEGESE T I B B — S AR R B ER ESCArE] 2025 4E 11 A 12
Hi) BFH II R 25/24, DIz HE) 2022 42 9 H 20 HEY BFH IX R 12/21), A ImmoWertV &
Wt 23 BT 2 NI AN IR R IR . AR ZRIBFK AT Bodenrichtwerte Pk i BIAHE LRI B L
Gutachterausschiisse (EFREMBEREL) MEBAXALIFTE BB LAY EEIREE . Bodenrichtwert BJ)
A RE PRI 554 o B 1) A T 32 21 S BE o 0T T 2 ol WA A7 2 4 BT TH S0 D A I T 55, X TR X
Bodenrichtwert i #a3E R 10k ——BIEHIRZH Kaufpreissammlung (BARMNAEIL) —— A
ATEEF AT LR 47

United Kingdom (3[H)

Mehrunnisa Alikhan Ahmed Khan v Wolverhampton City Council. Upper Tribunal
(Lands Chamber) (_FZRHEALHHIEE), 2025 4E,

G HARAL - RN DAL SR R IERRAG O B L % B R I — B R 75 W (general
vesting declaration, GVD) HETWMEENRZH. HEACIBALH T RN -5 38 WAl 0 2 18]
MRAR: EAZT, W BBV GVD ZJRREEE BRI A £150,000, 1i5 2025 4F7EH
R 2 1) A 26 — oy Al A —— LAl 5 B @ s =4 A BBE V)8 H b ZEE—04 £120,000,
REHRA TN Tk LA T2 H . B R I ERS E)_E 8GR GVD 1R 2 H Tt 5%
B, AR R RAFEL o5 B S AR

R U B S o SR 0T DA W el 55 F) S R A ¢ U R T 8 B R . BUARERE L
A 2548 H R IR Z H ., AH AR TE ] — A A 2 2R i 0 [ U A7 T R 584 2 e G o1
FB NG O, X R BRI AR B EE VR 2 HIE s EATR, SEhr LA RAT B Al i il o
ORAE GVD Rl JG g dil MG U4 A7 78 20 B SHEIE SR D e R, LIRS 1 20EsR, FFPULE H G ) o
O PP T RE DL S5 R AR [ JUI4R o 1 4R 2 )5 B I E A



A BV B 451 b T EW
FHERHA B o The Valuation Engineer

William Bert Craytor o %5 1 %5, %5 1 ] « 2026 £ =
DOL: 10.67330/ywezhgd7

AR CEA, MATH R MEFEREBFAR; FSURN B A

F(EAs 2 RE) i/ B S

A ZE R UM T 1] 3R B 2 FF — F 9 R B R EAFE RN ARERE (Inter-American Court of
Human Rights) H|f]%E (corteidh.or.cr) « EPHEIRE &G (STF) H5E%& ik (STI) [/
W (portal.stf.jus.bry stj.jus.br) « /P EF Semanario Judicial de la Federacion (H&FEE]H:H
FI, sjfsemanal.scjin.gob.mx) « PR ZE Corte Suprema de Justicia de la Nacién (FER &5 ERE,
csjn.gov.ar ) BH| Poder Judicial (F1EMNLZE) 171 WIS (poderjudicial.cl) 5 Diario Constitucional,
IR EHE LT Corte Constitucional (58315 FE, corteconstitucional.gov.co) HB3EETELINYE
AR P B F IR . DAPEIE SRS 8 A RV A E R R SO DA SO DA R s %
BRI RGPS 528555

A PBRTT Pl B3R 2 804 % (vLex. La Ley. Thomson Reuters Proview Latin America) R-F{# o
B iR B E UL 0 E AR BE R B B M SR . e B LA B e B (A s T e L -
AR EEMGIE, FEH T LS5 RE s — MR A, R R B B 7 3 AN g 7 A% 5 .

AT —HK Argentina (JAR4E). Brazil (ELPH). Chile (%#)]). Colombia (FHEELI) 5 Mexico
(BBVUEr) EAEEEREX, Peru (BbE). Venezuela (ZWNHiHL). Ecuador (JEJKZ/K). Bolivia
(BRNGET) . Paraguay (BEHiE). Uruguay (Zhizk) DL SEPN5 nih b &5 5E X AE AR R o ok B
i, (B OATRHE BUEHR 2 R P AN o RNIRBRLAII PR IR 55 5 1l EL AR 5% A 17y
W55, HET7 308 BRI R 5 B Se S AR G . K HES 5 — 7 LIZRiR .

DX =

HMHZRANE, AP T EMLGREA S EU AL Act (B « A TEREHEY ) FIEITH Energy
Performance of Buildings Directive («EILAERIESY ) iR HIE E K W8 2 A XTI 1 L #E2
Fo 0T SEMM = BB 4 R B TR R ZE ;. BB E Rk A 52N ABGE GRS
American Convention (KSEPHAMAZY) 2 21 55 WFE0 BT ZE AR A Bk, DA X
IR B X R 45 1 H B B SR g B BRI 45 FRA5 v ) (B2 IFRS 13 <A fefEitay) . R,
EWF BB ELR FARXIHAG], [EHAERK:

JRAERICAW =R BT SEMG TS5 R BAR A iR IE kiR, BAERIE. RN AMETE
BRI RS IR A BRI W Al oo SEABGEBER A BIvE— SO0, AR ™5
AN NFAA WP AESE 1 b 32 BRSO EIR I 7 R A A 77 v ——38 6 JFTE T EL R 23 58 5 24491
Wt SRR BRIk, 240 i SO S P SORA S B A FEZEL R 5y —— AT A B
o BE 2025 4K, FMABGEBEAE I A F TR ROB ) =+ DU AR A AT B AR T
HApom T K M B AMER TG, T X PSR T B i R Rl A1 75 45 o




fEWCRMEETEERK SRS, AXEGETREX, CHEPRE, ZORM 075 SR H
R K LIS tasaciones (fliff) AREAMFREULHIBE . PR 2 m ik Be il A
JELAAI T 2 7 BAE SO 32 AN HE N R BRSP4 O ARTT S ELAS Ay D020 S e B P FE G £ 2 IS )
HELEFHE. BUSKRUITF T RNERL (57 R IE KRB KA R) . IFECPEK
ARSI B S0 T 5 XA A i DX PO A (I I 5 3 8 -5 B T 75 T ) R Al (T TR Y
PAELLER . HAR BRI 5 52 B A B

JE k45 S

GASEL W R B R T AR SENABUEBERIBIECA . AL 51 15 e I ) AL P 25
v BHMELLIE Jurisdiccion Agraria y Rural (CRMLSRAEFRIERE RS B 2027 SEHRNIZIEH)
S, LA ETE IFRS 13 A ARfrEH B2 7 mish . MeE. ZNhL. JEIRE /R 5k
IR DB AP RHEBLAN N o RERR A ST I R W A 0 B T ¥R B I —— e 4, SEMA
AL 5 0 S PR A EL il Tl 0 U5 o S BEATL G BT REARAR ) S A4 T 4 o

AR X 3 51 1) S5 475

Inter-American Court of Human Rights (SN AAERE)

Maya Q’eqchi’ Agua Caliente vs. Guatemala 5 Comunidad Garifuna de San Juan y
sus Miembros vs. Honduras. EWMABERE 2024 FH)de, XIBAFPERIFRLERE 2025 4F,

FETG IR A e, SEIN ABGE B G b 5 BRI E R R A AR B 1k DR A RS RN iR
FEAE AL O L AR 27 5 T LS5 1R A . Maya Q'eqchi’ Agua Caliente #:IX 5400+ AR T S
AT, A B EST - EME A AGES . BEERIHTAD San Juan MIHELESN (Garifuna) #k
DX 0 T W LA Y 7 MR S AR B B R T o PRI eI R R AR <SEMARL S Z)» 56 21 %% (W
FERLD) ARINS VR R AR R R 4. RIGEISE R, BB R 7E X ek )
FRRIBHESE , 52 HOR e P gl %, U HAIIAE X% B = N7 (terceros inocentes) 2l
FEARTNZR AT R E KBS BN B E SN & — bR b,

AT B R Lo X LEIRBNT R R RS SN R R R AT W P TR A SE N AU 2R Y 2 B Sk
PRI FERIBEAME TR T 2RI Sl oy, 5 A AT 618 ERIAN S, SEASREARI F AILAR) 24P
AZ G HUEE (LR BE T I L) o« TERAE RORIETETE T ZFERIAG 0 IR S U, Al 75
BEEANE ML AN Y BRFAE AT Fe ) A SRl A OB WU T R RAE AT
PLE A GBI : DLRGZS L AR Z 5T SO 5 RS 3N AL e A 51 K LR A I 74
H P AN AR o B =R BT IR N B, R SR A e B P R R Y T

Mapuche / Consejo de Todas las Tierras vs. Chile. S ASBGERE 2024 F R (W 2025
AEAMGITER ) o

FIMABGEBER AR B REF N H%Y] (Mapuche) A 135 255 M ABURICAT AER BT, ZEW
% Consejo de Todas las Tierras (1989-1992 4E) W&+ &b T8, DL e 2 r e TR R
S5+ ERBIEE . ZAIGY R T Norin Catrimdn and others vs. Chile (2014 4E) FFwfa~r i JE M,
I B AR AR A5 A R AE 4 - 2K 7 T [ PeA

A O U8 T Lo R ARSI A B 5 O RO R R R T AR BRI AN T i DR R R AE
GULT5 T B RAARIN, TR T BREEN, MR A RO LR IR AR SIS T T RIAG L
Yo TERLIRIETE T SZHCHAl O M B ORI IR NGE S B BRI FF AR AL IR Ao HA4 -
AT B BT A B 1 DA



Argentina (PiftRE)

fif#R7£5%F Tribunal de Tasaciones de la Nacién (EFAEMERE) RN, £ 2025 4345
AT

PR EE R EER: (CSIN) 5 FREBEFEEERSL A JE T Tribunal de Tasaciones de la Nacién
(TTN, EZRMENEE) RS expropiacion inversa (i FARYC) FI0H FREM T A0 RN . BEXE
# CSIN Jil| (Fallos 313:82, 7E 2024-2025 4EWREEMH) Nk, FET%EER RN ARRE

HAEM IR SRR R Rl DL RS2 45 i g —:, TTN fifi i A SR a8, ki TTN Bs 0,
UL A TE A B AR Bst s . 2024-2025 4FA]38 FH 2% JR M R B 3k JE——f0 4% Juzgado Federal de
Oberd (BFHBFREERE) 7E Sosa v. Entidad Binacional Yacyretd (2024 4E 6 H, K Yacyretd 7K
R K EG L/ expropiacion inversa) —ZH——4kEELL TTN Al A4 A 20 52 Bris fE 2 .

XA A R S RPIAREAG N IR S, SEBRJE A s Rt TTN A7 M5 52 BFA Al 4345 T
I DTE A S . ZERI AR TTN ffli . FAAIRE DAGER] TTN TAEAALET % LS
BREGER, AR 75— B M 58 il 2RI AR BT, BOR T e HIER AT TTN
FOAT B S R (R S (R 5 UG 4 M IR O AR B 1T AS B A (U HR T (2R

VST tasaciones Wi Ffro  CSIN KT LLIANTI SR AR B2 A+ A ) — b
NPT E LR A RN, & 2025 AERIRATRL. 2RI R A G 52 PRI 8 i ¢ 6% T
SR TC 18 S e i P AR 2 2 I LS 2 T I 2. X — JEIAE 2024-2025 48 ] Al K BEAT Y
AEHCRE P 2 R

A O % T S o BATARSEE Al T A 2 53 i s 5 T BR300 I R AE e S TR A A IR 7
BABAIC A O B AR 0 B T B o 0 8 SR AEA (2R v H -5 U S A H 22 1SR F A = A Fi 2tk
o ARREALBEMAR S 5L XU AR, AR REBEARE A CSIN I A2 S5 )ik JiE o

Brazil (EJg)

Supremo Tribunal Federal, RE 922.144 (Tema 865, —fZM ¥ 8). EVHEEH &Y
5E 2024 4EH P, 2025 AERFSEEH

STF ., desapropriacio (FEWL) FEF B E HRIRZEIEY 28 100 Z5 A ifisr BIBRIR precatdrio
(A5 4) W EFERE PAS . BRmE, SHEEPIRN imissio proviséria na posse (IfH
HA) HIERVRGNES, SREAHAREEHENESH 2 BRZER, WIGED precatdrio il B
XA, MAEVE A BIE AR FE IR AT . R AT <SB¥EY 26 5 426 24 Wi justa, prévia e em dinheiro
(NIES BAE. DR EA) MMz 4, 5 precatorio §l EEWIA 7 2 BR 2 T BUS-F-H

XU B R o AR TN AR M T ML T FE A 1 I B G 1 B BT AR A A B B L 55
Ja ke H TG T SRS &K EH G @i precatorio Hil B SZfF GX AT REW K& KIELEIR ) |
JR A AESE M LA Sk ARSI BARAS o G Bl WD AR R AFA5 U (R Ak 47y U A% A1 o B Hi i 5% L
B, DMETER S I &) VA S BB, B WG R S A RN B Z IR 22500,
& STF H|f:5 Decreto-Lei 3.365/1941 (5§ 3.365/1941 5 4) HEZE Y AMEMER S (juros

compensatorios) o

Superior Tribunal de Justica, REsp 2.129.162 (E&MHTE). EEEEERE 2025 45 H
P,

STJ AEM EEVL R desapropriacio Z JF i AELIN 2% M) 8, o 7T —IIEE WAL LB
WAL WO A A 2% B BB E Decreto-Lei 3.365/1941 55 27 4535 1 ZKMHEZR, Ik Cddigo de



Processo Civil (KEZFEYFIAEILY) B—RFEFMMN . ZZRET Cemig (Companhia Energética de
Minas Gerais, KEHTFE R SIAF]) h— KBRS T RITBOUAAAU$EE B FIA

A 6 L AR SR, BT B desapropriacio FHIH
LR RAIAIE A TR . (EMLRAR FPrh S N L 5GIEN  (peritos judiciais) BRSO, REAfhR
H B I HRIC AR S G AL A HEZE T AR — s P AL o

Superior Tribunal de Justica T juros compensatérios WJEN|. 2025 FFFELEH o

STJ 45 HJE I - desapropriacao HIFH KAMEERE (juros compensatdrios) (X HIEBEHIBALIL
TP R At 2 R e o A BE ] TR0 MR A 5 R I AN (B TR A 220, 425 58 B fnr
MAERI R 202 231 (STF Stmula 618, 3 618 SHAIFIEE) . HARARZAMABAEN N AERZ
W S AT Z T ER i 36 2k i AT UK o

A O U B R S PRGBS T A A ] E A SE B N 2RI A L LR
FIRIAGERAT 5 WAL T A I L2 ] B 28— O MR R TSR 28 Ik, S BIRI25T
SORTFHA LT R R . AERIRR P U A

Chile (%#))
Corte Suprema, Rol N° 31.423-2025. #Fl&miERE 2025 4£ 9 A HAd,

AR ERER R T —K AT AR (inmobiliaria) %P EE (Fisco de Chile) $EFEHIREEZ
WL ZRJBIK Decree-Law N° 2,186 (4 2.186 B-41:4) 4 12 &P FHIE AEFE R . B
Eik, BRERS (Comision de Peritos) F WAL AR RE S iz fo P2 Wi i e (mayor y
mejor uso) VANBEHEFAYEGHE LRMMNE, H5 UBEHFEARAT PEA LRSI H,
R ATEA RS (lucro cesante) ARG, EBEIN R, JEA R 2k 92 B T kBl iE
WA ARFEZE L, I RGN RS B IR S 5 T FRIEGE M B —HAR IR L R T R
SPHEE A BIESIENLE S —B8 20

B R o IR TR S e JE A M R R B R R RS R T R
., DURAN AT 98 43 8 R Rl O 858 BEA T 4R W A I A PR A 1] o BRI AL S 20 v 48 1 X Ay
WA, A IR TIERZ B2 TAEH v LIRS IR 7 ikeliR . maER B — 245 2 [/ By R
BiRF, ETEEAMEELZHN lucro cesante EIKTH IGUTE I ZIEEER .

Corte Suprema (Coquimbo {E%). BFIEEERE 2025 4£ 7 H 17 HHAH,

R R ikBE 4Ry T EIREBERE R Coquimbo (BhE) AEMC SIS BRI - RS EE% i 1 K 5k
i) UF 2,349.07 (fk## Conservador de Bienes Raices, AsNr=Bit b ok &) i E UF
2,969.75 (fkHE—AFANAEOIIAHR ) o 1EBEIRE, EURIRBEE IR NG IR RE . FasAiE
NIEF P — i R TR b ikE— It &, BT sana critica (HFHLOIE) HIBVFTE,
TR B2 I ASGE J 6 e e EAS 7 4 P A TR A

&Y B & Lo Coquimbo —Z&4& Rol N° 31.423-2025 HXTHE : BEART RSN TEZ TF £ T i
BRI REAE L, IR FA NGO ITES & IS I TEA 7050 W 7 VA S TR 5 e iE e 4 S 1), [RIREmT DUk
o XMREFUEMITM S, 5255 EREIE: FAAG IS SO SR A JoE B0 UER D
RZEBIESE , AR DHER—ri2 i T8N T LG SE ) 5 B SIEE . 18IE R FRA A 1Y

Tribunal Constitucional, 2025 4 10 H. «BEEILY TR bienes raices (ANBENE) 5o



B Sk BB Bl 7% Cédigo Tributario (KFiEdLy) FRLIEABNZ (bienes raices) & impuesto
territorial (LHUFL) B BIBEITA I3 & MR . R U RIEE IR, S EErlia R R
AT I PR AL FE A FIML DOS A A B8 H S3i, 005 7 586 BOR TR HLAY IERE P fR s

KA OT B Lo ZFEHIRE TR B BT AT BUS INHESR . B SRR R SRR ER T BT
REZR P —AbNESE 2 AL, 4 ) M SETEBATBOL BT RE S BORTR o 765 b o B4 AT R R 5T
TG BT BRI G, BRI Z R RIBORIE . B g BN S SO L] T A 7 47 B
R R REH o

Colombia (&MEEHE)

Corte Constitucional, %} Jurisdiccién Agraria y Rural fj#Z#E. aHEELITZE%ER: 2025
AEFH

B A TR BE X B BB Jurisdiccion Agraria y Rural (RS RAEEREEA%) HSLIEE
W T EENEHEA . AL T R EREEX G RN FRENIRH T L A E SIEBE R LUK
ST H R RS S BRI R ET 2027 EIFIGEME. BIEMR T HERE S RV 74
B, LA BT 2016 AEFPEMUI = A 0. BB Z H, WEANT—TRABMR L
PR BATAT LS Alik R G4 H .

AT B B o TR R B G MR A FR -5 AR I P R A A A S
W T ERIAEE FHOLREHME LA T (42354 Unidad de Restitucién de Tierras (-3
RiFJR)) 5 Instituto Geografico Agustin Codazzi (Pl T - BLATOHIEM L) TAEH) MY
T, PrikEss &Rt B St o AE] . W r SR HET 68 B 3T UATECh £ SRHEZR EBE. Mol
R 2027 AFREIERSN . DURIX vk VI IR B A R

BUTU IGAC JoEmt iy LR IBMEMAERR . 2025 4ERpSLE ]

EHS EG I BY t HR 18 52 45 4k 42 DL Instituto Geografico Agustin Codazzi (IGAC) %l H) avalio
comercial (FLAGAT) 1ERRIES BB T T AMER E 2RI, FFTETRZRLL Lonjas de Propiedad
Raiz (AR SY) Fafili) avalios fERANTE . EAERMAIL T 561004 5% 2018 4555 SU-034 53
H CRTBEITHRTER) DILHEMEA, 65 2024 445 T-120 S3HA] G TELUSLYAMERS
T IGAC fhth 5% e M Z IR R ) o

XN IF B E Lo ST FEEAS HT - #3555 . i BEHEZR ST IGAC G E T
METTSL ) SEBRIZ RO, T Lonja de Propiedad Raiz ) avalios W) 784 b 70 P sl 4 AR ERATLI o
B4 57 /) Jurisdiccion Agraria y Rural 7] GERCAR X — il BEZE4y, 11 IGAC {55 Lonja {2
AR 3 B, IR E R fEE TR R I —

Mexico (8:P4EF)

Suprema Corte de Justicia de la Nacién, XT avalio 5WEEMELHMK ISR 4P L 5o
BVHE R REBE . 2026 AR A R A

BV E R Ebe (SCIN) 4 )i E 5 Ley del Impuesto sobre la Renta (ISR, <JFf8FiEk») 4 125
e BB 130 56 4 TS5 132 KA. REEATHE: YEHr= RN avalio (fiffy) HEHEF
W SEOAS B 4> 2+ LA B, FLIERE o W SE T R BT, BRImZig8gh ISR. ¥:BEil A, 1%
WA 332 S BMEC A B 51 0 5 28~ B0 - 38 o DA S SR T T S (B AN AS B A 7=, g B S 7
WOR = R 2 MR N, R T T 224 b A R A ) 285 ) i o

O 0 B S0 A B P B R 32 5 L B SR HAR B SRR A 4 9255 BAT BRI 9245 )5 SR
Hi corredores piblicos (AIRBLN) BHMMRA L WAL HRH avalios, EHMEH A RN E

5



gy LA R, AN b SETT P A BRI B R o AN ITR Y B, R 52K avalios BT kK2
BIR AR H L, H LURRA™ 77 SR o U AR IERY avalidos IR RB & Tt ZEANERS
EHER R T AER PO TT 5 AR T RIS IR B, R A IR — R AN A AT RE RS WA SE 7T BN
e

Suprema Corte de Justicia de la Nacién, Amparo en revisién 391/2024, R E&HEE

RGeS E 2025 4F 6 A 25 HAH

BV AR SE T EH S T — RO A EER A PR B R — TSR X R A
KB JEACF] Ol i AR KSR S S A B0 AEBCEAHEZRINTE 4. TEBEIA
N IR FEAE A BRI, B R S Wi (8 26 i 7 B ) SR AR SRASR R 3 e, Thi R B
PR o

T B R e AR BV R A S A A B R e YRR R X B AL
FeRASR A ENE T “ Ml e T AR BRAACR S0 SR 5 SR A 49 LA B ok A A v A5 XU, PRI
i o A5 P R 0 Ml i AR SR A A O AGAU , BEEAS (b B AL B 8 U X — 42, I
P BE AT AT ROBT S SERAA (E 24 R B 58 e BEAR AN fER X v o
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