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TV RHEEIEGICIIZEA L) AN TI ko, N 21—
va v - TVY =7 (valuation engineer) &k, Z DRz O % FEHER
ICAKFEB G Z WA TH D, Thbb, AKICEDT S N7 #EiHib o
HMWEEIC, 7= - =T ) v fatE. 2 LB RER 7
o harziitadbeEdeiid,

A5 DIMDw XA, Z DIEEDIHM 2R A 5, BHUHO I 5w &
FHEOMZ N HE 2R L, C OGEHE B OIEHED HE O Ik et
T EOWEEL TTICERL T2 I EE2M@mL %, 0
Z L TAGEDENT 2 §XRTOHRLICH 5 DIz—RERHK 7 7'n—F
(Residual Constraint Approach) D5ER %IRRT H 5, T4k, HEL 9
% b DI EYFORERHE S &, WE L 2720 D DRI 7R A2 D R
NEREEDT ., S SICREZ TR T 5 C LI Kk o T, AW MbifE 2 AL
THILIETETCHRLTCANET 22 LIETERVEIICT S 7 u o




Valuation Engineer Journal - 28 1 % - 25 1 %5 - 2026 K 2

WTH 5, Kl =MWDY 7 v x T Xld, earthUI &, FjHIA S [HEE
L BALMIEE TN D7 b DRk A v F — 7 = — A—AKGED L H &
TERFADBERNT—25% ¥ 5, 2o BHROERICH—D 7 7Y
T—YarvaaInNTE D, Z ORI S T T F TR

FHHL Tw3,
=ODMDESUHE D . TS (Foundations) 1Z-HEHED R\ IH
H (FO-F6) 2b-oTHE D, BEMD» o MAEL TRMEZRM, ~F=v 7

filfit& BEE, WELEAMIRS. ~F= v 7z fE T, EAED 9 b IiE I e
NERLIWMEOMEHEE - 85, FHEBIXZOFRNREEZSIH L, BHED
DOI % b 5., B AHE 7 Prolog 12 & 2L %E b - THE 1IN 5 —AGE
WEZ2ERLEDRS, ZOHOMMELRILGAHEENEBTTNI ) LT 54
BR—=2OHFHERTH D, TRIEDE Ay (Recent Court Decisions) 1.
KE, BRMES, 777 XV ADOHRD 5 b EEEMEL I 2 D
DEWET 5, FEERES 72, ZOT¥NMNED %2 %3156 ThH
%, TREH~D Ty (Letters to the Editor) \FEFOMZR L, H» 5
Nz ZERHWNE LHEZ, ZOFEEBTHL 2o b TilI s
bDTHD, 29 LEAIR—B L Z N3O0 2 9 B DINE 5
NZGHNI I ThH 5,

AFDTRTHOEHIZ, CCBY 4.0 Db £ T PDF & HTML DjfE
WEDA—=T 7 78 ATRAEIZII, Crossref DOI % ff5 X 41, Zenodo
W L TRESI LS, RiEid, SEERHE . #BFEE. 2 L TEMiED
WEND 5 S, Fh—am . EEMEOEE, i, 2 L C(EH - —%
RDTWG,

William Bert Craytor, SRA
i S




Valuation Engineer Journal - 28 1% - 25 1 %5 - 2026 K

w1 2> 5 DTl




Valuation Engineer Journal - 28 1 % - 25 1 %5 - 2026 K 1

B ¢ MRS~ D T

HEER~ ORI
(FIA 50

HAGER, NLHBEDOSHRIC L D BIER L, fSEAMER U 72, SE5EAS1E
KTH 5,
William Bert Craytor, SRA — #wff
1B 1T - 2026 fFE
FEATH 2026 £ 7 H 1 H
DOTI: 10.67330/r55mw896
© 2026 William Bert Craytor. Published by Pacific Vista Net.

K, Z7VIZAF47 - aTVAER40EHES A £ 2 (CCBY 4.0) DO&EMIcH
SVWTHAEINBE A — TV 7 7 AL TH 5,

WH, WERSHHED S DTFROMZH . REDSHH P SZITHS Z &
2D b DD, ZLTZNZ ED L) ITENUT K DD,

F—U—F B~ O T, HEEEM, FfIC X 56T

R ATV DS, PO DEMEEIC T E v, A, 20K 5
TDIDIHFET 5,

The Valuation Engineer Journal &, W63 Z L2 HWE L7k
zifd 5, 2 LT, HIcHwWo N2 G5iEE, Z0FEEVPTFHL koo
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K3 A=V 77 AHLTHD, 7VIA T4 7+ 3TV RAER 4.0 HES A A2 (CCBY 4.0) D4
it ->Clifisns,

BB, AEEOHE M (real estate appraisal) (£, ERZARICEDL 2MEZ O TS, L
2L, BEE X UVBEDSMFD T TOTfigilifEE R (opinion of market value) % H.D IZHE 2
% Z DB (doctrine) (&, #iE FHM OBV DSBR D BRL A4 777 4 2B W THEERIC
EDXHITHVENTw S0 L DT, BRZBOOOH 5, KiXidZ Dk z 1o D
FEIC D 7e o TRLAIL T, BB ISR 2> DB A RE 7% Prolog Ali#k~— A (knowledge base)
ZRET 5, W19 O BRI IEE Rl 23R 7 S IBRRE & REVTIIBEBE 2 MESL L. 28 =B
13 Z DET B AR TH 2 iGfiEE R 2 R L, SBPUBRE IZEH R P lE X VSRR
FHNTR$ 2 #iE S O RFERY - J5EEmIviaIn & . i 2 B 2 Bl Lo R & 2850 5,
NS IFHLEBEOTOLINTRNENHT 5, ThbE, B —rvEfICEWT, MEL
F (loan-to-value ratio, LTV) 12 & - THIR S M7 G lifE 12, R DBIFEAMME (foreclosure
value) IZXS 2 HFERO PR (proxy) & LTHBEL T D, ZHUIBIEMERE R 27ZE O T
W WREREIN S HETH 5, % OEENIEIE (appraiser) (3. Z OHELREH Lo&H %2
Wik L CTH 69, ZOREVEGET 2 7217 DFEROMEE I~ DEE S 2 b > Tiii 5 filifi 2
PeoTww, KRIZEIICZOMEZHLAICHL, 68552 TIEZ2EMLT
W3,
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SRR Z R L Tw s, HomeErEdHiiix, G, b, SEPIREEHICR S L 2 Mnze o
TaIcE ST o N MEERZRMET S 2 LIk ), WEOE RN, NROEHE. 2N 7%
HARM T, 2 L TR oL@tk IcEF 59 %, (LaCour-Little and Malpezzi 2003; K’ Akumu
and Larsen 2024; Hendershott and Kane 1995; Lee, Peng, and Liao 2020)

ZHUCx LT, HoEGEEEHEE, EEORRENC b > THERZFiiZ b6 L)

o FLARITIE, A A 722 32 S TA 1 ‘Hj:t;i%m Zoeh) . MEZZHH. H D\ IEAHE

UMM Z®E T, f4oEFEPrEIC WCRERNEEEZH OS2 E03H 5, il
PN IE, AR A e B BTG D R B 1 mfﬁ“/ﬁ i‘/b%m&)\ EHEEZHZ W, BENITE)
ZhR L. AR PFLABPRBEAg 2 726 L, dRa Gl LoMEZERSE ) 5, Kl
FCIE, SEERHI OB I B 1T 2 EHFE R KB, i RN 2 B2 0 B L. SHl
DAEGE, BIRORATT, EFHISOEIRD 2 WIGBEREEE, 3 6ICIESKGEH A%, st
NI RE & D IR RNA N2 & 4k, (LaCour-Little and Malpezzi 2003; Mayer
and Nothaft 2022)

AEEZ OO EREIX, A, 2%, AEOEOMYE T2 505 2 L% ni-o, #E
Al DB 13 HiZe 2 FARY - BANIBY LT itf Co REVRZenRi e, RS, 2 L TR
PIBITHET DV, HRARIEDRETH %, (Mayer and Nothaft 2022)

4% appraisal_social.pl

"

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

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

h

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

4% mention both wvocabularies unambiguously.

VA

4% Conceptual model:

4% - Appraisals support social DECISION TYPES.

VA - Each decision involves tdentifiable PARTIES.

4k — Appratsal QUALITY (high [ low) drives EFFECTS across time HORIZONS.
A% - Emphastis: equity, public confidence, public interest.

VA

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

:— module(appraisal_social,
[ social_horizon/1
social_party/1
social_decision_type/1
social_involves/2 %4 DecistonType, Party
social_effect/4 %4 Quality, Horizon, Domain, Effect
social_contribution/1
social_hallmark/1
social_equity_principle/1
social_public_interest_claim/1
social_positive_effect/3
social_negative_effect/3

social_consequences_of_quality/2
social_parties_affected_by/2
social_public_harm/2
social_private_harm/2

b
b
b
b
b
b
b
b
b
b
, social_horizon_summary/2
3
b
b
b
, social_appraisal_is_public_interest/0
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:— discontiguous social_effect/4.
:— discontiguous social_involves/2.

AR S
A% 1. Time horizons

I =

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

=== ===
4% 2. Parties whose decisions depend on appraisals

h

4% The opening sentence enumerates these explicitly.

I

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).

A

4k 3. Types of decistons appraisals inform

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

/ courts: condemnation, divorce, estate

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

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

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

buyers) .

courts) .

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

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

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

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

social_effect(low, short_term, financing,

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

A4k ———— 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,

%% —--—- LONG TERM: low quality —---

social_contribution(stability_of_financial_institutions).

4% Characteristics of a high-quality appraisal opinion of walue.

B S S

%% 5. Effects of appraisal quality by horizon

A = s

4% —--— SHORT TERM: high quality —---

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

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

clear_market_signals) .
sound_credit_underwriting) .
equitable_tax_assessment).

reduced_litigation_pressure).

distorted_market_signals).

inequitable_taxation).

increased_litigation).
transactional _distrust).

%% -——— LONG TERM: high quality ——--

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

social_effect(high, long_term, public_interest, economic_resilience).
social_effect(high, long_term, public_interest, social_fairness).
social_effect(high, long_term, public_interest, long_term_public_good).
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social_effect(low, long_term, markets, eroded_market confidence).
social_effect(low, long_term, institutionms, 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).

Bl —=— e e e S ST
4k 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 = -

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).
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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]).

2 REFINEEE

AEREEZ XU O & T 2 HEOEETIE, BT, REHW, BRI, MRS, Rk
g3z, EPEEEM, MENE, 2 L TARBORD VI ED RN T 2 2225 LI
Lo T, WARWRBEFWEE 2R L Tw s, [FHEICE 2 8E M IE, HERMME & i 5 e
WZOWTOREND 2 RIEZMEZT 2T 2D, ZHUTK> TEARADETF, BF, HEX,
B, REDHVIZ% X DRSNS 2 & 2 AJBEICT 5, (LaCour-Little and Malpezzi
2003; Ebrahim and Hussain 2010)

FEHIRIC Z, IEME 2 S8 BT I BN | B AEEMEZINS L, Bz 8GE L, A%
WaE U, BRFH £ 72 1308/NGE 2> & 248 U 2 EEN 2SRk Z 0 CBl L% %, dil
icix, EERHliOE X, e —r ooV A7 &ERS, HEOAY-, RO+, 2L
Tz ﬂﬂ%@fﬂﬁ%ﬁ/ﬁiﬁ@j WEIRH 25 RBL T, XD IAHIZTSOREN EHE
Wz AT 5, ZOMBICBI2HE557. & 5 \WIEBIIHR - 72 EE i iX, &E N7V
DR, BAR—F 74 )4 DRI, FAFFRDOEAR, 2 L TEBAETY 2 7 PR Y A
7 DWRKZHE 9 5, (LaCour-Little and Malpezzi 2003; Hendershott and Kane 1992; Griffin
and Maturana 2016)

FIMICE, BERHiOESS 72 6 TRFIBR O REIZ V- Z)EREbDELRD | &
ESIZDADYE F R 4/77&ﬁ\ﬁﬁﬁwm®%%\“ﬁﬁk EEOHFIRENE. 2 L Tl
/X T LDV B R KT, FHIEBIC B T 5 RV T UL, EROEMER

LRty ST IDOANLE, BEROEFHOMK T, Lk X N EEZEOIERHE LA H %
TE? 95—, BRIE A E R E X R L oY, e iR, 2 L TR R
BHREZ X Z 5810 £ 7% %, (Ghent, Torous, and Valkanov 2019; Hendershott and Kane 1992;
Ebrahim and Hussain 2010)

4k appraisal_economics.pl

V4

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

V4

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

94

4% Conceptual model:

A% - Appraisals support a set of economic FUNCTIONS.

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

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

V94 NEGATIVE (harms) when quality %s low/systematically biased.
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A
4% Author: gemerated for Bert Craytor, ValEngr / RCA context.

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

, economic_supports/2 /4 Function, Horizon

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

, economic_stakeholder/1

, economic_benefits/2 /i Stakeholder, Function

, economic_positive_effect/3

, economic_negative_effect/3

, economic_horizon_summary/2 % Horizon, Effects

, economic_consequences_of_quality/2 / Quality, Consequencelist
, economic_functions_at_horizon/2

, economic_stakeholders_affected_by/2

, economic_reliable_appraisals_improve/1

, economic_appraisal_quality_matters_at/1

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

AR e
A% 1. Time horizons

=

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

A

4% 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).

I

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) .
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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

I

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

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

economic_supports(insurance_underwriting, medium_term) .

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

economic_supports(estate_administration, long_term).

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

%% --—-- 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).

A% —-—-—- 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) .
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economic_effect(high, medium_term, insurance_underwriting,
— adequate_insurance_coverage) .

economic_effect(high, medium_term, investment_decisions,
— rational_market_pricing) .

A% —--— MEDIUM TERM: low quality —---
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).

A% —--— LONG TERM: high quality ——--

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

— sound_infrastructure_investment) .

economic_effect(high, long term, estate_administration,

— orderly_intergenerational_wealth_transfer).

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

— supported_housing_affordability).

economic_effect(high, long_term, credit_markets,

— financial_system_resilience) .

economic_effect(high, long_term, investment_decisions,

— long_term_economic_growth) .

4% —--— LONG TERM: low quality —---—-

economic_effect(low, long_term, investment_decisions,

— chronic_capital_misallocation).

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

— reduced_investor_confidence).

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

— inefficient_productive_asset_use).

S == eeoooooooooooo
A% 6. Derived / query predicates
=== 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).
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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, Horizomn, _, _),
\+ \+ economic_effect(low, Horizon, _, _).

3 HERTHI DB & U T D i il it e 235 dH 2

T E O 8 2 FEG 23 HER Y A 7 oiric B W TEELZEEH 2 12Tk, 200, @FEO
GO T CABIPE £ 72X ERENETL L 9 5 ZIRM AT 1D W CHFIISE N 7 HEE %
AL, 2T Lo T, BHZ 7 AR =Y v — LEiseDfs O nlgetk & 25§ 2 &F, #
HR, HRDWTEITE > TORBEN L IEAER L2206 TH %, (Agarwal, Ben-David, and
Yao 2015) Biseffifd % 72 (X HaffiffifiE i, EE5 L 727280560, Ffn S a7z se A AR, R E .
YR ZEL, &5 WIETESLMOEND - DICTHEGE E KRECHAED H 20, ZnTHil
WRaHEIZ, APV AT ) AT 2 ATREMEZ #EE T 5 HFEA & LT, didilifild
DETEFHM I UIE LISHEILT %, (Campbell, Giglio, and Pathak 2011; Pennington-Cross 2006;
Clauretie and Daneshvary 2009)

TSiifE, 0 —v&E, MERER fSEm, AEEORE, mEitk, 2 L THls o FHiG
FHEDOHEZORRZ AT 52 2 L2k o> T, HRSITE X, EFPEBAETICH> 7%
B DOBRDERME: L RAEZFHTI$ %, (Qi and Yang 2009)

IS IE, IR 2 i ifiE o a1 E . B FMEE RT3 AW 2 T L, @Y 2
RUZHRET LT &5, PN, Z0Ud, BFHERZ 20T 2 RO 7
W% GRERBI DSl T 2B LB 2 LIk o T, A= 74 VADYRVEH, o—rD
AEZRE. BlMEe ol 2 L CHESY 2% 2 5, BRI, —E L TEEICE 2 85
ifigEBsIx, WREL ANV y Y, HEREDZ L WER, 2 L Tl A b L AMICHZIEEe
£ 0 IR 2 R RRAL 2 B iR S 2 ) 2 HIREE DR RN RMMiEER D DY A7 26§ 2 LI
ko, &y AT LDREICHST %, (Eriksen et al. 2019)

4% appraisal_collateral.pl

"

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

A% appraisal_economics.pl and appraisal_social.pl.

"

4% Naming convention:

4k — Predicates that have direct counterparts in the companion KBs
A (horizon, effect, summary, consequences, etc.) are prefized

VA ‘collateral_" so this module can be loaded alongside the others
V94 without mame collistons, and so bridge rules can mention each
i vocabulary unambiguously.

4% - Predicates that are unique to the collateral-analysis domain
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ny (value_basis, divergence_factor, risk_input, etc.) are NOT
V44 prefized. They have no analogues in the other KBs and no
VA 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.

=

4% 1. Time horizons (namespaced —-- parallel to ecomomic_/social_)

G

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

R

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

I

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

o

A% 3. Value bases distinguished in the passage

I

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

A% Which value bases each analyst type works with.

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

uses(collateral_analysts, foreclosure_value).
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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) .

R R S S S S
A% 4. Why foreclosure / liquidation value diverges from MV

divergence_factor(distressed_marketing_conditions).
divergence_factor(accelerated_sale_period) .
divergence_factor(legal_costs).
divergence_factor(physical_deterioration).
divergence_factor(adverse_market_sentiment).

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

I = m oo
4k 5. Inputs the collateral analyst combines with MV, and the

VYA outputs they produce

A T oo

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) .

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

risk_output (Output),

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

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

A% —--— SHORT TERM: high quality —---
collateral_effect(high, short_term, underwriting, prudent_underwriting_decisions).
collateral _effect(high, short_term, underwriting, appropriate_collateral _margins).
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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).

A4k ———— 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).
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).

4% —--— 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).

R S
4% 7. Derived / query predicates (namespaced)
Bl —=———mmm e e e e e e e e e e e

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),
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‘ List). ‘

4 SEOE ST B O e[l

e i 13— RIS, RIS O 72 2R 22 PHICIE LR <L RIE DAfitERE AL (effective date)—
W GEE), B, &2 VI3ED o NIREZ M L 72 /R—12E 1 2 IR O i GfiflifiE 25
W2l 5, ORI - Fikmi i, S RO EFHES & Gtaaofrs. M
Botd., BESNHE, BFEEOHFEL 200 2P LNEERD—~DTH 5, (Quan and
Quigley 1991)

KAFEDOEEFMER IS B T, & Db EPTRYEE M F2 5548 —F:HE (Uniform Stan-
dards of Professional Appraisal Practice, USPAP) *° [E P& FEffi 2 #E (International Valuation
Standards, IVS) @ & 9 2D M Co WG lifEIcBH 2 EE Ik » T, #EiiliE iz, —>
DAFSRERIC B T 2 B BE Gk, M oiidl, 2 LUK I N iikimic#iz N A
L7c, SRR ADORHGEM (D2 VI, FFAIN2HEIIIRCHIF) Z{FRd 5, USPAP
i3, MifEOR G2 REDOREE LT, BMEOHEHM E LT, 3 REEMEE OBRE L TORY
CEZWPRIICED T35, ZRCTHFBEFEADERIZ, BHERAUITH D w7 FHEIC
85— DifiEf " Tdh D Fill 5, (The Appraisal Foundation 2024; International Valuation
Standards Council 2025)

HEE R 3. By, ARG, AN, FEICAIE D £ 23 EG I BB 2 ESnE O
ARG 2 BRI DA TN E D, 29§ 2 DRMlitgR RICE T 2 H5ICE IS
NIAfEZ LA 57D TH> T, RENALE Z PRI 5720 TlEk\v, FERR R OAfifE R
H (72 & 23R OZEAUAE) 13, BRI Z R ORE £ 7 (3ESE 23 L, i
L b Eh NI ED T2 o7, B S NIREROliER RICHI S FTH 5,

Zruxf L, FHERONTE. MHINE, REDEIE, MRS, €7 Are - v 3a
L= ay, YFUASH, BESH. H250IENY 2—- 7y b - U RAZEERZHWT, #
BOMENC D2 Y ) 2H5ROHIPH 2 H ) #E 28 U TAEEMEISHLT 5 2 L35,
%o DB LI LIE, —DDIRRICE T 2 H—D Wi o Ml Tid e {0 WRFS 2 f%
KOBME, VA7 HRERIGE, 25 \0IES I RREENCD 7 2RELFEICL > TOR
HAfifE I E A3 %, (Hull 2018)

9 L7AtFIE £/, el O REF 2R HFEI S L T2 WEANTRYEE ) 2 fite & ¢
%, Tt ZIRXBEREIGHIRA 774~ (MARS) T NLVDYTIEDIE, EANTORIF%Y
TIRED (FEv R PlEA2Z2MMEE L TCHODNLZDTIE R, WMDEVET—FICb5] &
D3N 2 (BOREMGEFA R?) LI CETNVOEMS ZHIH T2 AW 2L, 20
LIz, BEE 227N 3 AL DOEBNLMEZ A E T 5, (Friedman 1991; Steurer, Hill,
and Pfeifer 2021) T 9 L Zz5H&EN APz T, 2ot SEICHEb I s
2o, BIROM» X2 Balr, ZCADRWHEZHTDO L DICT &R E8 /11
Wb, INGREKTIIZRIHKETDH 5, RF2R>EEHliESZNS 2 TWw5C
EbHIUE, R IMERZNLEZROTVWEIELH DL, FIITZNWZIT,
INoDOERZNHED, b 2EBEVHHRO L olIcEL 202022 LIERVOT
b5,

WERHIIE S 72, #Hulx vy ia7u—giticE 200G, 225, B, HiREfiED
TR, BFEHEED 5 CIFFFRDO RIS E T 2 MR R OMfEDOHEE % £, BRE S L7 iF
KEMDEFRIHEDLL I LD3dH b, 0o DRREFRIZ, BUEDOT G & . B2 nJREM:
BIOHEDT O WEEOMEZEA U 2 HEREEICRI L Tw 300D, EEiHiio
PrNIZ & £ % %, (Diaz and Wolverton 1998; Gallimore 1996; Crosby, Lizieri, and McAllister
2010) BUROEEFHMESS 13, & D o 1F KEHL, BEEFHHE TV, K—F 7% Y FEBIC
BT, HEtFEE > FVADER, VA oMz £ T ETMDRAATH M, ZNRTH
HRRZIY 2 R B, — R R O TTGAERE T H D HitlF Tw %, (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
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Union Administration and Consumer Financial Protection Bureau and Federal Housing Finance
Agency 2024; Alexandrov, Goodman, and Neal 2023)

WERHIi DI X T & L CEHILCHKILT 2 b D TH D | @BEH SBIUEIC» T T (H D\
FBRENCTRERD) RHEEICHT 5N TV DI L, MBIHTE X OGRS L D #ER
- 3R CTH D, EEDREEIC D7 > THRIWICREEZ BB L TWw 5 SR 5 2 L
LTE LD, (Celtner 1991) B HIH L BHEDFL L E D & N7 MEEHIHLE LT, 1558
SNTAFEIRFRIC B VW T D BT O 5 2 HGlEO RN 32 &5 . MBS IE S
FOGHERDIHIZC L ARERDH 2 WIIcb e > T, ED &9 BEROHFHD, EORED
MWERTELZI D, Z L TEHRIZOLICTINEXRED LR T L% 0,

COEFIHENI R b DT AR, THOEMIELE L B ICERFLHT T 5, ZNTH %
. HIY (a8 &ffifin) . GE Lok, 2 U CHloPsiAIc 8w TiE, BAN
AR L T 5,

bold, HEBIEHL TV aHUE, BERICk> TR QB LT Tw 5, ik
OF L BIE, & 5EGEETHEIE DR 2ZIENICHEE T2HDNE ), X%
NI TH 5, atRONE, MBS, #BFAE, K&, X— b7+ U TEME, &
KO HIICET 28I, Z OEFHEIBGIDSROBETFAM 2R L 200 E D ofmickE
DL FHPHPHIEED Pl Z2 & O T, ABEEETHli#E O %ET 2 Lic, ReEko B EMEZ
AEICHEEL, PHIL, €7 UL, 0925 2 LM TE S, (Murphy 2012) T2 72 Xl
ERD US> T 5,

1 flifEORE (72 & 2 X SME O SHEE D, BREMME R LIHER ),
IR 72 BR S (CREE ORI K>, & 2 W1 72 o LIREATR 2°)

FEHDIEA (M H 2 IdROHiHD, TR RMERIMD)
HMI BN, BL P2 OEFHPEEN M E L TRRINT L2089 b,

5. USPAP O &) BILEADHEGZEHT 5, BHDEROBEN £ 72 13ENSUHR~ DB 5,

COPEHAZ, T & LTRED 1989 FaRBERISCE - #5442 - 14T (FIRREA) D X 9 %
BATRIENCHR T 2 b0 Th D, FHIER, d@BICEE S 2GS OWT, BRICE M7 L
TG E R A 2R L X9 LT3 DTH o7, (United States Congress 1989; K’ Akumu
and Larsen 2024) = & 5HMIEEI D%  —#R Y 4 — F 128 1T 2 BRI, FEEHHE, K —
743 VADYVRIZETY VI, A7 a AliEORE, FHITH—13, BN RO #EERF
flitAE T3 72 <&, M, BEOHMICE T25DTH 270, REFFONRIMTEDI NS,

Ll

4% appraisal_scope_regulation.pl

V4

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

V44

4% TWO TIERS, deliberately kept separate:

V4

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

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

VA unregulated_valuation/1.

V4

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

VA populations -- “appraisal’' and “quant_financial' -- typically
VA differ in approach, temporal scope, output form, and skill set.
VA These are CORRELATES, mnot the boundary: the populations overlap
V94 (a licensed appraiser may do quant work; a quant may be

VA unlicensed), and nothing here determines licensure. No claim s
i made about intelligence —— only about training and methodology.
V44

4k “temporal scope' and “approach’' are DISTINCT azes: an approach has a
4k typical (defeastible) temporal mode, but the two are not the same
4% viewpoint —- which is why an appraiser using an AVM (appraisal
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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

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

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

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

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

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

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

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

Vo4

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

V4

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

V4

A% ——— 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).

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

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

temporal_scope(current) .

temporal_scope(prospective_point) .

temporal_scope(future_range_horizon) .

temporal_mode(point_in_time).
temporal_mode(distribution_over_horizon) .
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scope_temporal _focus(appraisal,

A% ——— Azis: output form ——-
scope_output_form(appraisal,

scope_output_form(appraisal,

scope_skill (mars_without_overfitting) .

scope_skill(algorithmic_understanding) .
scope_skill (handling_structured_concepts)

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) .

scope_output_form(quant_financial, probability_distribution).
scope_output_form(quant_financial, range_

scope_skill(fit_vs_generalization_balance).

scope_skill(discerning_fine_distinctions_

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

point_in_time).
scope_temporal_focus(quant_financial, distribution_over_horizon) .

estimate).

of _outcomes) .

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

% balancing R"2 against CV-R72

in_meaning) .

quantitative valuation; an

4% appraisal license neither 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 appratiser weighs
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,

to support a value at the effective date —-—-
current_market_evidence).
observable_transactions).
prevailing market_conditions).
recognized_methodologies).
market_trends).
anticipated_supply_demand) .
depreciation).
capitalization_rates).
absorption_patterns) .
expectations_already_priced_in).

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,
scope_future_oriented_context(development,
scope_future_oriented_context(conservation,
scope_future_oriented_context (environmental,
scope_future_oriented_context (insurance,
scope_future_oriented_context(litigation,
scope_future_oriented_context(eminent_domain,
scope_future_oriented_context(general,
scope_future_oriented_context(general,
scope_future_oriented_context(market_analysis,

scope_professional_constraint (supportability) .

4% ——= Professtional constraints on any future-

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

future_income_streams).
vacancy_rates) .

expenses) .

reversion_values).
dcf_analysis).
prospective_stabilized_value).
future_damages) .
future_damages) .
future_damages) .
future_damages) .
future_damages) .
remaining_economic_life).
anticipated_market_reactions) .
price_trend_direction).

oriented component ——-—
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scope_professional_constraint (market_evidence).

scope_professional_constraint (extraordinary_assumptions_or_hypothetical_conditions
< _disclosed).
scope_professional_constraint(avoidance_of_unsupported_speculation) .

4% ——— Contrasts across the descriptive azes:

— scope_contrast(4,B,Dimenston,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?').

4k ——— Where the two converge (appratisal borrows distributional methods) —---
scope_convergence_area(complex_commercial_valuation).
scope_convergence_area(mass_appraisal).
scope_convergence_area(automated_valuation_models).
scope_convergence_area(institutional_portfolio_analysis).

5 WIHEORBER & LCoiisiiifl « W% (LTV)

CNEFCOEMEIR, EEiHliR M ooIicd ), MzEAT L, Z O L X OB Lo
BRMNREZICH 2D 2 BT E R, Kifild, 205 OHiPHEA LIFTELERZDBDIC
FET 5,

fign — A EHRGITOIRITICH 5 & D REVFEE LoBlFEo—2ik, ffgue—ro
G ZEEITH & N2 HGHifE O #E A, BIFEOREFIIRREIC B VT, FRDH 5 1R
AN B 72 2 AR AT REME D IIFHE IS § 2 IEER O MRBIFREE & LT LITLIXEI-Tw 5,
EV) ZETH D, BAD ) ZATlE, Z DEHlli 134 7E D i i /LIS 3 1T 2 BiAE O i G5
EOBHE L TR INTW2Icb b6, TH5, (Foster and Van Order 1984; Kau
et al. 1995; Deng, Quigley, and Van Order 2000)

80% &\ ) MEHRIIZRRI R b D TIE A, BRI, ZHUdEamMIc, XD b D)
LEFEFLIEZER LAY A7 EE L TUEO ot TE X,

o TREDWLD T,
o HIEDEH,

o LS 1P ] E
« SRAEEM.

o EINEH]L,

o ARINDFE,
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o Z L EBABITRICHRZNTT 2 DIC%ET 2 IR O AMEFME, (Foote, Gerardi,
and Willen 2008; Qi and Yang 2009)

bwﬁﬁiit\n Y Z NBE GG & TP SN B EE R & DR 3, [BIH]

%mﬁﬁ DV TOETFOEE LOHEMHE L TiHA) 2HBITHLH 2, v—rziil;
ﬁ@@#% T EIROWT S Z Eix, FHHEE, WHlEHO FRES T — Rz TS 2w e
WO P THD, botb, XDEGIEE (NTAH Y F) BENIETHLRENE
80% & W) MWETFEDIRBT 2 XD B IXD2DIRE LD, BT 4 AA Y v b OHEESE
ik, I k> T, Atk -oT, RHlIc k> TREC R L %, M7, LIFL
FEIH SN S & 2050, 21z FE T RE 2 SRS R H A DAtk & D 27% 13 R IKHES
i { 2% (Campbell, Giglio, and Pathak 2011), NEIEEDIREE, 7, Z L CGERDE D 24k
L7 g, 20 & IF5FHEMICE L 2 RE I 2 L T3, (Pennington-Cross 2006;
Clauretie and Daneshvary 2009)

Zaucxt LT, EITRR 80% &) BfiEiE. AEMICEE -HOBR DT A -5 ThH
O, O THALMILNY &, EMEEROMX CR e 2@80 T RIEI S NS, 20
BB 2REDHLD T4 A AT Y b2 bBIFL AT, Lo T, didlifEsd: S s
W%ﬂ@*ﬁﬁﬁﬁﬁﬁﬁ<\%b@fﬂw\#@ﬁﬁfwﬁﬁkbfﬁﬁﬁéoﬁb%%

MU OIREE CH 5, 20% DAEG] S, %@ﬁ%vﬁi‘%ﬁ%ﬁ‘% 21% DT4 AN TV b %

Hl->TEDH, 202 BfFe—v 0 EIREE WZHNZE L 7AW B 2 75 LB < BLRIT O BRI
T?Tu\%ﬁmﬂ®miﬁé%t@bﬁé®fﬁé
BTFOHCEADHET I CHE 274 LA 20EAICE, 2000 Il — v HEa

ﬁmEh%ouhiﬁﬁwﬁﬁoiﬁkbffi&<\UX?M%L@W%&LT@%?%
OB LEITH 2, Thbb, BEIFZZLOBFHEHIILEL TV5E LW EFO—FE2E
EL. %512 LTV80% Z#B A TE LM 2 2 L 0B EEABITY 278 X OHEERY 2
703, EHEIC Ko TSN, FIEZITS5NE & LTV OEfre — i3 n s B
Eu—VRRZEL TRNIZ, 2 0IHEEFEERZEL TAMNIZ, boEdb, ZOIEIH
HEMNZE D 2o 2 Db D23, EoFEEEROEY ©bh 5, BITWAEMNZXHT %
BON BRI 1Z, 29 LEHMER LIC LTV80O% 2z s2u—v2BATS %2, 20
RVARPEIC X > TEEL 54T\ % (United States Code 1970), fRERDSE T 2560 £ 72,
V27 DEHA kwiibiﬁﬁﬁw‘mﬁﬁb\ﬂﬁmiofk§<ﬁﬁaol

ZD70, EEHE AR BEOTTGNE 2 #EE L T2 rbosd, BF
FREIICIE, ZOMifEZ RSO ) 27 EwI)BAEZEL THEIRL TWw3, FEEMIC,
BEPMEI TR0 ELARDEII LI ETH D,

“CCOMEFRTRL I 2RO TN ORI CTEHBAEITICH -7 & LT, #fR
. REROEE LB I ) BREZE ) DICRBTITHY Z 5 H, 7

CAUIASKINT IR DRTdH 5,
I, RDZODH VI DORMIN 2By 2| L Twv %

o HUERHIIE O BHEDHIGAIME R, 2 L T
o FEROHERBIRICHT 2 T EOREME & L T2 OREZ 28T 0HE,

FESTHYIC & IRAVIC & Bl 2w 238 FPl 2 SRR 2 PRF IS En e L TE 4D
. ROBHIZX S

o B THSEEDOENEHEO N E L7l &,
o BN HYHEE Ml 2 BIZE TR RIS RS D 13 5 2 L 2R T k|
o Z L CHUTEIHRY R EE L S 7 Bl PTRE 2 M s 2 0Bk L 72 2 &

HEfTu— it B W EENRBRE 2 A0 T 2 REEE e — v R, 1998 FHEEMEEREEO T T,
LTV78% CTHEIMICHK T L, 80% DT T 255K T 2% Z £23TE %, (United States Congress 1998) @R {E:
EROEBEHE X ) EETH 2, 2013 4 6 H 3 HUBRICHEIT I 4, MUY OB LED 00% 2z 20— (%

ZAFTHS 3.5%) 122V, FERERBRID e — > OfEfi A 28 U TR I il 2 DIk L, 90% LT ow —
VIE 11 SIS T 9%, (U.S. Department of Housing and Urban Development 2013) Z 91 2% { ® FHA @
fEFIE. LTV80% LfEFDEIT e — vy ORI K> T L EERr — VREEZ AT 2 L TE AW,
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7 U CHERHli OB 13, RO b DN LD THEL 7,

BLEAMfE
BAE D AL,

TE & & ML AMSIR L
% L Tl S 7 e,

zo—Jfic, BF, #EFR, HEOEIZ. £ I UETHH 2. RNk Y) 2 7
DOPEHAD 72> THE IS VT W 5,
EEDOL A, BEEU—VDEIRREIZ. ROLDEZELHAEINERTH D,

1. BLE D i G A R A
ko v 2 7 #EE.

EBAEIT DRER,

i DI

FAAT L5 IR DR D ELI L,

2 7 UREFO FiE L

7. ZLTAR—=F 72U ADA LRI,

W RHAIE A D I ZTEE L THELGTL2DIFHE (1) THH ., BEFIEZ OFRE N
THLDIEH EFEAT 5,

COXRBNTFEBHICE W TIIBERIC R 5, HEDFERICOD > THakffifiz s 2 9 72
EELZVOLEDEFEIBMELITOR O THIUL, HEE MBI, RERAGE D P-4
ETNLDO—HE L THEELTWS Z LItk s, 2L 2BEHEHEITEAD ) 2 TlEZD &
IR EEITTVWEELTH, THD,

COERIZ, ROBDICE > TWoZ )BT DX IChoTz,

o HEIFHHE 7V (AVM),

o BEBAREESRIC K 28— b7 4 U A 43H,
o AEFHLE TV,

o BEMRSAEIC X BRI A T A

S G N

N—X WG DERE T v 7
ZLCKRHBERMEET—V DA ML AT A b,

BROMRIHT I, ABEOMfEZ, H— KO LHEEME LTTIEAR <, KHZ
MU MERNLDDELTETEITH) L)1k >Tw 3, (Basel Committee on Banking
Supervision 2017; Steurer, Hill, and Pfeifer 2021; Board of Governors of the Federal Reserve
System 2021)

{EHE Y 2 S e SEATAR I . FESRI 2 Z i 2 KL T2 EbEm L ) %,

o SEE RN 3R D B EEILICEED < BITEAfE O 8 2 $24t L |
o XD/ TEHMEREDRERY 27 DBRICOWTELZE), L) DTH D,

TEEPMRDERMS AT 2B W TABERICEANTHD 5 201k, IE4%, 2L
fi?i?%ﬁ%@@oo%5ﬁw1%6o
zZ . BEERHI OB 2 N ERISN T 2 BN R ERE I E» NS, RO MEE S
\u®m%§M£@&ﬁ%wﬁLTW&W*W%M@%H%Mﬁ®%@&LTmW5E%
DEBIL, BEFMEBORAML S IED oI Z W6 THE— ZIRZHES T, 2D
&%ﬁ%‘?%ﬁi@ﬁ%@ﬁ@ﬁﬁ«@ﬁié%%of H & O il o & % > T
e, BEMEORRNERICED L) ITHBEIN TV E0Z2RET 52 Lk, 20Tk
B D 2720 DHE—HTHY ., AENPI S L IZMAEDLDICHHI I E LTV EHHEIETH 5,

A% appraisal_prozy.pl

h

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

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

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

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

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

/4 ——— the artifictal separation —--

, proxy_separation_party/2 % Party, Role

, proxy_doctrine_practice_gap/2 /% 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

/4 ——— 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 % Component, Party
D.

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

V44
%% PART 1: THE CENTRAL THESIS
V44

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

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

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).

W
%% PART 3: FORMAL FRAMING VS. PRACTICAL INTERPRETATION
W

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?').

V4

4% PART 4: THE ARTIFICIAL SEPARATION

V4

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,
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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).

h
%% PART 5: HISTORICAL COMPROMISE
wh

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) .

Vo4
/4% PART 6: MODERN INTENSIFIERS
V4

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).

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

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) .

W
%% PART 8: OPEN QUESTION (META-CLAIM)
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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.').

wh
%% PART 9: THE INTEGRATED MORTGAGE UNDERWRITING SYSTEM
W

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

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

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

V4
%% PART 10: PRACTICAL IMPLICATION FOR APPRAISAL PRACTICE
V44

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).
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Ahlx, 82 OO ARERED HififE 2 LM ICHEE T 2 720 DB 7 7'a —F122Wn» T,
Z DN D OB I E R PR T 5, ZOFHEIE, LAV 74 NV=T7DFEE — bl
Y77 vy Aa s XA LY 7P RAOMBH RIS 2T — ICEERBIERRA 774 v
(Multivariate Adaptive Regression Splines, MARS) ¥ 7 b7 = 7 Zi#iH L TE 7z 20 b 7
LRBRDOP o EEFNTSDTH Y FHliDREEICE W TREI LANEZ 759, MARS &,
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AENPE DR & AlifiE & ORIDIEIZ R BIRZ I AL A, FRFICHR D FEEORKE WER%
BRI FE L L TSR D5 2 ik D, FHIiOEZEmD 5, TOREIICKD, #E
ATAMG V38T 72 2 T RIS B O 2 i D ENRE % . RO FIECTHIEE R ME 21X 2 Il 2 5
S CIRZEWD§ I L TE S, MARS (&, KREPTRET 2 ERAHK 7 72 —F (Residual
Constraint Approach, RCA) DRE% 723, RCA &\ AFRE, Z DECE Pl Ic ik T
%,

o RCA 1%, & S22 hith L HIE SN TR WRHED B ITIZ O W T, lifEEF 5 (value
contribution) (2% & HlFI 23T,

1. MARS 2> 580 % T X COMifEZF 51, FREZ & DT, G| FHH] 0 Hi7eHi
FIZEE L U & 2,

2. FRFEIZ, ZNS DAY EIE I HHMOEZITHEL W E W) DT T, fitizE
DT MRRERZENESREL TE W,

o RCA IF, £, K&, WEHE Vo EBINREZHEE T 2BONL TRAZ, 21
5 DEFHIfEZ A ICHT O D 5 2 LI k> TiRAMET 5, DA, ARl =
¥ Y =7 (Valuation Engineer) 7 MARS € 7V ZHEH L 72 L ZICIEMEICERLI NS,

RCA 1ZF & LT, FEMNEESTHSMEIC R E CHET ZIHEARATEZ MR E L TREFEN
TWLEH, X DIAEVEEHI~DOGHAEEE S H LT3, KEOFEEAEET G HEE 45
FKENVORRBZGT 2 Z L2 F 20U, B E Ml IRENICHEETH S, 77 =—
A A (Fannie Mae) (&, BEMN 72 858 Sl 03 FEBE D 72 H kg 2> & #9 5% T % L i L Tw
2, bo b IOBMEIFANAL 7 RAZEVEL TS, EBEFMEZ I LIELIEBEAMKICED
WLEIENERZTED6THS, I 612, EETID 60%-70% IFHEEXHIWET 2D
DT — R TEE 2 SeHMIAE 23 F-AE L 22\ — | RCA 23292 X 9 M E O LB IZHA
Th 5, HIHERHIEIHES D 2012 FFDHTIE. 2008 4 D BREHEDLRTIC AT H 4 72 8 5
i 15%-20% HS7eHMlifgh & +10% Z# A CHBEL Tz EHEE L 72, 2 OfiHIZ, 1H)
PEOFH EMBIC Lo TEITITH L DDD, SHOHBMBEHNOEEHAMICIZ LB L TIEES
ARSI, R IEREME DS & 2 2 D2, m—> « by« N 2 — (LTV) DERVEE] —
7ok 21X, BRADOEWEED 100 T FVOEEIC 50 T FLVOEHEEZ AN 546 — T,
BFREEMHZDOY RTINS 0 EARTEENZ RS 52 2 LD3H 5, Lo LEEHZ 4
WZH T, BRI wET A ERE AV, BEARICHID THIRICKD 2 LIk ) o
T\, TDZ EIE, RCA D X9 2 BRA 2 MG Tk O fifiifi % BRA7 728 %, e ST o IEfEE: %
ERibT 52 LKA E L CREECH 2, WIFEE T THEGE, 2> 6 O a2 EEzl 2 fe
R, MR MRBEIEEICES 2 258450, TEHBNICRS L., EEHMEiE o
IZ &> TEAINDERDEE AT L X, a2 vwoZ )T S, HoohTER)
RIWERDEIBRbDDDH 5,

1. Tzioumis (2016) 1&, 11 M D 4,782 A DEEFAME 12 & % 259,436 £ D E Ml 2 i £
L. 30D 1 BEMED 1% NI E D | RN Z 1%-3% LD, 2%
LT 5% kloTwa 2R LAE — EANA 7 ADHFEZRRT B 58T
b5, FFEIX, BEHiE %2 THESMEE B D ) B GERMIRICTEHGi % 179 #Y) &
TS fifEkEE, B (—EH L CRVRHGiZ T ) ) o R L %,

2. Krivorotov and LaCour-Little (2020) (¥, A HMOHEERHMD 90% 23Ai% 12—
TreInze ks 2 RML, "7y =" 72 — EELwEINaiifEic
bE L) T3 — . LD DITHMEDRICKIT 2 ZNn 2L 7,

CNS DRI EEIMIFEBEICB I B NNAL PAZHSLIZLTED ., 2O, 7 A EFRKD
V=L DRFUZ X > TR N T 5, RICECTHME D R ICER»OFLTHo 7 b6
2. Z DA IZINE T 2133 CTh 5, FFEDEMIC X 28 KM Rl L Twa 2 & iR
B, WG EEO KB TH B,
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FIZBIH L7234 7 A L. 2008 LR TSN 2289 — 21k, RCA 25 LL k9 &
LTV AHERDEG | HHILEEB D, XDV E ZAI2H 2R KL Tw 3, fERkD
HEE. AN A K E CBICT 2 oKD FoBEE L T\w 3, JIETEE 2 B
DFE — GLA, HEH. BumtE, FEEL E — IcB e, #EEMMmE E R 7EES
PG | B3 2 e 28 U <, fiiEfEZ2 288 T 5 2 LRI s,
BRe B E TS X Z DIEEEIfTo TR, 2 LTHELNIHIEEIZ, PRl tdbT—%
WS L TCEBBURIHTETH 2, oL b IORBICEWTT S, ERDOEE | HH ik
RDEERT 2 DR VT TH - T, MifEFSGOMIZZ b 2 LEEL B\, koM
FAEIMMEEF S DL E LTEHEAI NI DT TH AL — Z2R5RRTEEZ MmO THin» o
EREICHEINEDTHo T, ZDOREEICH 2METFSHHEINS Z Lidnw, Zuck
L RCA Tld. &5 W AMIEAHEDS, YEE I > W T ONL AT & G| HH DAL 5D
HETH D — ZOIFERI I DBEEICBRRAEEETH 2, TEINVEEORKE — KRB, fi
TOME., T4 v, BRI, £8 — cBwTid, AIHTEAESTFRRIZZLVH D
PoBEFEIDETICE Y E S, FENRMEOMIEIZ, EEOHRE|IHHESDNICH 2 RH)
FEDRTFHETHICE 2T, HD0IFHEFEZED RN RFE~NDEHIC > T, HD0IFY
MG BT A EEIHMIE A OREEFINRBADSERICL-oTHEHITSNI 5, I
HHERRFEE I IIER EEA L T3, LeELZoE—2L LT, HIEHE 250 H i
PR L T\ 2 R IV ST &I 2,

ZORERAEL 200, FRMENERT 2 H D L HERIREL D 2 b D L DD TR 2 IER
ETH %, FHEZDH S IAHIEIC DT, HETRETChON BN THIL, BT Z2ERKT
%o FEEIE T ORI CTITRE LTS IT 2R M6 223, 5 ik, BEAR 1 OEEN 72 X
TEED S, MOEENMEBETIICHCTOAEDOBIHICE S FTH, X hIHuFERED
MR AT 210 P F B, BREAIEIC O W T ARG R T RBESN 2179 MECHBE
EFHIE X, BRI S FEZEOFEGZFIHT2E LD b EENICTENLZED T Z2EATT,
L 2> LESERR R O LT > o i iiE 2 ik 3 2 FEH (X, ME 2 A ITEXAITE 2w,
RRXDELER T 2 DIHIEETH - T, ZOHBDOHEI TRV 6ThH 5, EBINEHEIC
DWT X YRR FRPEBRIC MBI IIFHTEE T b o 7223 212, ki 2 oI
FREZFR L TE %,

RCA IZBTDOREMEZ WET 295, Z DOWEDMEE IIRANICE 2 5, HlE W HE 2 % T,
MARS [Blfgds, X7 FZEE ARl E OO CIERITE 2 WIEREOBR, 2D
HAEH., RSB OGEZIEZ 5, fEROBGEIFHILEED 3 thh 5 9 tEoHE I HHl Tl %
(L TEBHIIZ B 28k 22 H o2 — @E I 8Et — LTy Tidvonsd 2 Eic
X D, MARS % 5 &N i 513, FENTH 2 LRIRHC, ZNNE S22 5 &
D HIEMWICIEMETH 5, ERINAREE TIZ, RCA ZIEED VBT NOED T Tt & bED
W5 LRITH, RCA 4 O EBINEEIC OWTOMIEEEZHEEL L) LidE 72K
L&, IXTOEBNRETE — BEER — OFLIR, FLOTHEELELTHNS, T4b
b AHE O EEROMFEHIIRS & MARS 12 X 2 FHlflitg & 0ZETH H | #EEIHliE O A
NELICT—I Dot ETE 2R THSE, Z20OHER, THA v, BERERIT. BEE., JIRRE,
B % EDARI DD W ERETZ DR 2L, GilDEEIC—KT 2 L9 NnT
B0, I off) Ic &k b, ZofiliEmE L To@RIR TG A offififiwmze b6 1,
TEETIEICHE 2 MW, B HH DR DV S 7R 2204 D 7 D> CRERA B % £ 2 IThr
EOT 20 THY ., MR REM RIS S L CiTbi, HEEICHRMICEGEI N
%, 59\ RCA #EERHiiZ2EH D 9 2 — KEOE\» VE (2@ A L 72 MARS €7 V%2 fE
DI2BL, NRAHEZH D A OMEICEGEZY, T—FHoREZRELLEZDLI S
— D, ZOFIIF., TETFNVEIEMEEZRD TSI LIk o THRBAEVRETE 2HHEDY X
THo T, EHERRIC L ZBETIIRICHT I RWEEOFH X TR\,

HZEOMEZ BN T, SEEFME A &I L CIEMERHMizEZ R T 2 85289,
OB PV LB FVOBRKRZHEE ) 2EFOBAICBLTIIAREISTH 5,
ZRTH b 56T, £ O NFEETMIZ 600-1,000 FLZXHT 2 E2D00, 2
DAIMMTiEZ %9 . RCA D X 9 I T IR, BRI ERENNTH 2 OD, X hEn
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FEZRIRT 2, QR ERROEMIED X, 2O — 2 L TR — 3&E 5139
b5,

2 Hht

FH ORI SIIBCE, GHEEERE, MEMAch S, BELEZY 7 b7y =7 T
HY ., EEIM E SRR R Z AT 5, 2002 E LUK I8 E 5N 2 1T, 2004
FE A0 6 IZFEEAEFEICE T 2 AHIERE & Afifg#E5A % kD 2 712 MARS Z##H L TE 7%,

MARS % H\WCHENM 2179 2 & 13, SEETHICB I 2 RO, 1212746 kWb,
MARS 3. HSlifEICHFS T 225 25 DHEOEALDTEHTI% I T THE L OB
Z, oV AN FIE LD SFEMIC KM L 72T V2K T 5, L7235 T, MARS
Z D CEENN 2 1T 9 F k. MARS E 7LD R T 5 25l & 2Rk & o RIS %
ATHET LI LIS,

BEREDBIR D 5B RIUL, RCA D J5 k5 IR DFEZ fiff 2 7o B N LT d & <
éj— 60

L MHAIZ D75 0 Hie 2 ANEIPED> © K B #HE 72T I itk

o g

o WBEDWEIZIESDENH S

o ML T A UL H D

o GLA. BOhERE. &, WkZE & vo = ABEDBIEICZ#HNS 5,

2. #HE 7 G aAT

o SRIZZALT B TTGEA
o HRRGEHOET

3. RELT7T—FJ: RCAD7ahalidr—F <A =y 7w TE ), Homwr—
S BEICHEETE, T—FDZ L WHERICHWS Z & HTE 528, ZHUTHET %R
EEHICEADROEAEDH 5,

4. WHAMED IEFE R HEE RO 505 2 &, RCA 3% DG, + 1-2% OREZ T
2133 Th5, Mz Y =7 OWMET L, RN AMGERGR O R EICBIT 2 &k
DVTHTAZABRERETDH S, T PHERBPAREL TG, HL0IET—F <A
=W ko TGO —~EB Ly —vRREInTui s, BEEREZONED
T, K ICZ ORWEEBZ 20 5720, BAEWIZIE, v R2 8 XU CVR2(K
FEREE R2, MLS 7— % 86 2 ll#H & BEEH O X I B/E 25 12 38§ 2 B /E2 8 D K
LCHEIT %), BRDODH 2 MARS €7V, Z LBV INERAEICE T 2 AH)ED
CQA (condition-quality-appeal, tKFE& « B - #EJ7) FelE s Ry — D3 flifiEfE G D 1k
filerkt & S % 3§ 2 372 2 FBECH 5,

W 20 SERICHIS 6D RCA 7'u b 2 )L OFi¥ X, MLSListings Inc.(% Y 7 4 )V
ST === BLPZ Db MLS OFIHATREEICKILL TWw5, o l3BifE
MLSListings Z3@ U CHHTE, HEEDOT—F WD 95% M L% o 5, FHHDOHMA
ilx, LAY 7 2 =7 O 15 Blicb 7 B IRH 8 A SERS ISR L. & S ICEIRIN A
10 ASCoREERDS Z hUcinbd %,

RCA DF5ikwld. KD DD ELRFMEZ G- THIGICE TR OIRNTH 5,

L. Hom W #EEdHl 7 — & SEEICHTE s 2 &
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2. ROz b OB CHRA L ETHIRTH 5 Z &

o SRR
o BIEDHRL 2
o BTHIThb BT DIEIE

A7 A N=TNERBIC I T 5 FekE

KB T 2adidid. LT OdtA Y 7 4 v = 7 IS E W TOREIEE 2 §Hlli L T & 7o itk
24,

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

FE oIS, KAEWICS Y a v ANL =L ZORUOHE GRS ITHMIINED S TE v
FIUNL = 27 NEZ G X ) BN 2RI EThSE, (IS TXREIE, FEHDD, K
EWNDH E DEFEDHEA TR OHIR DL < DEEEFIEXFICL ) 2D LT, HIC
HECHNNICIEfEZ T — Y7 7R ATETCELEWVWH 2 ETH D,

HwTws MLS 7— % 1% RESO #BiE %3217 TE D, RCF(RESO Common Format) (2 #E#L
LTWw5, RCF fGE2ZIT T AIZb b6, MEFITHIRNAREEEL LD LR 0w T —
F, —HOAFEICOVTRFEL TV RDFES>TH D TEIENH S, IS DOR
Bl e D AN . H 50 ZD0HOMGEL—Y = Tk 5 MLS AR ISERT 5,
CHOLEAD B LIELIE—ED Y — v 2R T, b 21, YRR L R A Ici
WAL, £ bDTH D, BARNIZIZ, —KR— b7\ & ZIZ Tearport spaces] 12
0 Z AT, MLEALRDTH S, h—FK— bW T, W& iE. A—F—F
WOWTHMGAMIEEZS 27201, T—F7% L% 0 CEEHMA LI E8H 5, R/earth Z
DD MARS FEFRMT =5 2| A 205, 21z &9 &kDd 5 DIFFHEiz P =
7 (Valuation Engineer, VE) T %,

MLSListings D7 —% X, 70 517 4|

CRAMBDOIMND MLS 226 b AFTTE S, 2
3., Z7abanrta—RFRELZZMTEDRRES F

CHEREY % D2 2 BEEL S % DITRILD,
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3 “:I:{iﬂil \\ ~—

K 1: dHiliz =7

WEHR S 2kl 5 729, THEfiz > 2 =7 (Valuation Engineer, WL T "'VE; ) &9

HEE X, RiFz A7 28 EHliE OHEMWEB I 2 A % & L bz, ¥ AEED

G Z MEE T 27D T =9 <A = v 7, #altd, 7ur o3y 7, #illla7 v b

v, BEOATHIEZIEH T 2 EE AR g, Bzt b olA2ET LD

ELTHWS, ¥/, FHfiIEFFRD 8 liﬁfﬁﬁuluéfﬂfb)%ui: ] & > DI D it
L TLHEETHL I ELREL T LEDLD S,

EFINBHIR T 2 B OERL I RD £ B ) TH 3,

1. HERETE 7L (Automated Valuation Models, AVM) — #ix & H] DR FER L

2. NA 7V v FEERHE — %iF 2 G T 2 EERHEiE OB O T eMAFFOREE 2 v 5
b D

3. PRUERY 2 S A — SRt 2 A 9 2 EEEHlE T ) b D

%ﬁﬂﬁ%%@%ﬁ%kLfﬁﬁﬁﬁéﬁfm&wwﬁ\IVV:7v&w®%ﬁﬁﬁ?@
%, I0xfT) BB i 2 fo S E Bl I AIC S K v, L L ZRICIRRESH->TL
#5«%?@5 IV Y7 LAV OHEEE A X RQA@ﬁ& (MARS & ilfy) 2w 2

ICE D, FLCEWIEEZRME L, %0 RIFREBIEZ IR T 5 2 LB TE S,

WL\ & 2 BRI 22 RENEE 12 DT, e 2 i E Sl ol d ) 5, L L,
30 DL Bl bh 7 2 Y O SUBEIE 2 b SH O WEFEEICOW TR, TP =7 & B FHlb
PHEFE I N D, W TEOFEIUL, REIPEORME &L HiGE i g s - BERED
FIHIHE ) RETDH 5,

4 Scope of Work: Determine Required Type of Valuation h
Bid 98% . $1,200-$2,000+ Engineer
: o Engineer Valuation
Request Review Bid Request Valuation Quote
Requirements
0,
. 90% $600-$800+ _
Bid Min A isal Appraisal
: ppraisa
Request /Fciil:gsd Quote
Assess Required $150-$225 )
Accuracy Level —_— Hybrid
80-85% with v Quote
inspection $15-550
80% AVM
AL Quote
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4 Wik

HiPe 1: HUBRIGHEDH & ABYPE D R

Ao IZ, FELTAHY 74 V=T7HMoOREBTHEE X MEHHIC B T 2 FEdEE
LAV IT7AICESE Y TS, UG FHH) i 1 fth o B o A B e fih o Hitsk 1
bEH I N LD, B, EAEE. FEAAEIREOSHGIC B W RIS ETTHE & R
FED XD KRN % #H % B T O TH B, 29 LEE. RCA D7 7u—F 13
BIEZ2% 9 22, @WHEHSEREO NS ZLDH 5,

Hifd 2: 7—% DLy

CSV & Excel 1 MLS AT LTS HWENTED, RCAD7u /s LcF—%
PRI TEELDIFREMET S, 2L, 7u—Ah—74—F2HwTSQL 77—
HZR—=ZANRGEINC T =7 2R LAD I EHTE S, Ny 77y 7 LN RREFIC
12 SQL 7= RXR—=ZABPLIELITHV S, 2 THRERKEHZRI-TONHED
DA =7V —AD SQLite & PostgreSQL TH %, MEHDOWAICIZT I A7 7
A NV RTF 7 7 A V)3, K&EIZIE PNG, JPG, TIFF 7 7 A Vw3, E,
Microsoft @ SQL Server &% { DFIHEZEZHT 203, KD "SQL Server Express
FHERDSERICRE (R E2IE CPU a7 % 1 D LABHTE R, fbolkIZwEH
FHACERED I Ay ARZET 5, H) 74V T7 OARFET—F N— 2 IFIEF I
KEL DI B L, KA (oin) ITIFIEFICKEED D) 9 2 DT, KB ZEAICIE 8
a 7Pl k. RAM 128GB DFIMHEBNPEHATH 5, SQL 77— ¥ RX— Rk, EEICER%E
EDTHIBND TR COLHFELZ MR T L2081 H 2 G5H5ICOEETH L, Ldios
T, 7L EZIET 7R =TI &Ko GEBHIEZ EE L 2D TH UL, 522D SQL
T—=FRXR=2A2HVB LIl b1EA9, LrL, T—FRX—ARZ L ICHIMERZ K
I HLAABIBUZ R 3 720 MHEICH#aPEIZ v, RCA BT 2 —HoiH#Ecld,
M7 SQL AT PostgreSQL %, HiffiZz B IZIE SQLite Z Hif & T 5,

Hiifd 3: MARS 2UHIZIE "R /earth; ZH\WV 35,

2017 £ £ C. Salford Systems £ MARS ¥ 7 b7 = 7IX4EM 270 FoL &) FlEHZ
ffEcdH o7z, LH L Minitab ££12 & % Salford Systems #:DEINHE. MARS X [F#ED
SPM /%y 7 —PICfAA E 0, fEH] 16,000 PV & o7 — % /MBI L IC
E O CFDED L \AiFETH %, 5\, Stephen Milborrow 23R5F 9T % R Sk dD earth
23y 5 — (Milborrow 2024a) 3% L. Minitab @ SPM MARS IZVLi#( T 22>, Z#h
Z L 2 BERE R 2 DI 572, earth N 7 —PICIZ S S ICRDA| DD 5, WET
AFTE. R OUENLHEFL 3> 274 EUNHZ A S 4, Pandas 2L T
Python 226 bFHTE 270, I EFIFRMFEEFIHICN L TENZLFREZ 76
$, MARS ICBH9 2ikiid. R/earth D% BARIICHIFZE T2,
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Hiife 4: &adik

CSV 774 L% Excel A 7Ly Fy—F oA oEmiEichikd s4E7—%
k. BHEN R 7 T TR WTRT, ik, L F TSV VAT 4 v e =
A (MLS) DABIE T —% . R/earth /8y 75— & w7 MARS(Z A &i#EIG M 2 7
AV DFE, BLUX e e/ MEHBEDOT—IVEEFND, ZOXKEIZ, R £
IZ Python IZB T 2% T 27— 7L —LDERBUTS M5,

T L, ABEORMEE X N2 ol rEALZm L 2B, BE Lo L
OIS ZED 5720, RillE XV v XFICB S, ZOREFNELIZ XD BEIEICHE
Z50b Lkwndy, BELHNICET S, T4bb, MRNEAEEOREZ, 2
DET—=I RGP ST 22 L TH S, FWHFLELT, FUYTP»XFIEF—HLTH
FEOREZRL., 77V XFIFAT Ly Fy—b EoTF—%dEz2nRd, & 218
e M, fTicAEEZ . FNH)n T 2REZBL L 72 MLS 7— % 17151% %7,

Hitd 5: F0r5 IS5

ZD4TEFTCIE R & Python(Pandas Bffl) SEEASHETH b, BIESHELEEICIZ
C £7:0F C++ PHV SN S, R/earth HIFIZ R & C THEIPNTWVS,

Hife 6: ImEDF

RTFOMNFHFIE T 77 SV IEEPH AL TERY, Biloine kD 9 5,

o AL R TIFFFIT1LIDOBE S,
e« C. C#. C+ +. Python TlZ 0 26 F %,

AfETlE, —HELEHI 2RO, TRXTOFF%E (Python  C L FHERIZ)0 226
B3, ZOMEMAIEIRDODEEDY TH 5,

e YR, 115, 7= 7L —LIZDO0VT

— T 0 1F TRRAEE, (FEOHLE &2 AHE) OIDITTFRT %,

— Bl: FTREFETH 2 RICE T, T 0 IFHNRAFETH D, 4 0 15T
DAENED — R il 12 REF T 5,

— I Lo NRABEZ I (T 0) ICEE, fiV TRHAHOFH L b o
D25 H 0 H DA, #LES (0, 1, 2 & L) 247,

o NRABEVPFEL ZVEE

— T EEDPABEE & F R 0EA (L ZEEEPCEBDADLE). K
FOoRHOT., RFEE 12005,

—RAHAZE~NODEE: RIZ1IEBEFTYOHRFEZHCEDT, Aoz R T
FETIERICIE, 0BENDD2S 1IBFEN)ANFAET Z7-DITTXRTORFIC 1
ZMZAHZ &,
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5 RCA DEETINAE

SR 2 W D 7201212, RCA DIEETIEZ RS 2 Z EDBARRTH S, ZOWERIZ, 4
Hr b fEzE & BERE R oFEL S L zdiZe D IZhE)

5.1 MARS bRy

MARS W DIEETFNEIZ, TGO OADKIELRD D, ZFiLk BRFEDABE DM 72\ L
PR RD SN Z DN L > THRE 2, B, FEDABEDOHEE TN ICIZ, B Z D
TGHIR D B & 72 5,

o TGN HR. . HBVIZHEINHIEE Vo L AVWEIHENRET S, 0T
D FIIREDNRATEZ B D R0, flifbfiimz E L kv, FEEFHEIZ, €T L0
MEEE, WGk, B X OED T L R 20N ROEREZPLE TS, RERETIVIREI N
OBk S N TR T T,

o HA—AHEIESHTIE, THEIWNOTXRTOHEEICIZ T, %ﬁ@?@ﬁ@ﬁ@@ﬁ%%A
e, ZAUIPER DI E T Tk L IIRAWIC R 2, fERkD 7 70 —FClk, i i
35 9 tEDEEHH 2 MHIE L CTIMENFE25EH T 52 LI ;of%bn%o_m
ML RCA IE, FELTROODRERESE 28 U il 2 IRET 5,

1. MARS € FIUIC X % Y HIffi#%
2. MBI EG OBRADHEEM (B L OMIET 5 CQA 2Aa7)

RCA 2B 2HE| FHH bR IE, FE LT, BT LDFLGETRT I EITL> TRHEAR
Eﬁkmﬁ$m&@ﬁ@@%%m%ﬁ%&ﬂ%%kiJmA@igﬁﬂﬁu%®£%ﬁ
ZH %, REHEDPEGE | HFOEEIZOVWTHERT LI EEH>TH, FERDDHIT EDHL
GlFEG 2 BRI b o FfifEfiim —HL Tw s, TXTDRHE (15 fFTh 600
tEchi) BA—DET VI > THIEEN 056 TH D, HVitHEH L BEDTHEEMIC
HENWICHIIE S L5 23, —MRICIFBOLDTREDIZ ) DEF L\, HIEE L 42 212 EHlE
INTOROTTSREOEADIHE T /20, FRINAFEZDDPRELLBZICO>NTET IV
MG SN2 Z 2 IE T T 5,

5.2 QBRDOIEETIE
RN DEEFNE X, ROSEREE LT 3%,

1. ZEB5HPH (Scope of Work, SOW) DHfETE,
2. 70Tz bOYIT7 ANVEET 7 A NDERIE,

3. MLS 77— % D&% vu—F, LBELAEEL a— FEE HA#EFHOHIRIZ oW T,
7aban 1.1-1.3 2|,

4. FEY— b OFA: MURER. KHEM, £1, 5,

5. MARS(R/earth) [HlJf % 9247 L THllitg € 7L 2 fER,

6. MARS € 7 V2 & AEIFEDAMEE G- & OE (MiikA2E L OV /SF) 2 K,
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RCA 1B \T, FeA&m 2 flifis 4 a3 i s | S0 b 2R _E o B s | 4 o AfiifiEi 2> & 12 12 E
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DMEE LB ICHET 2, L2 L 2O DDk, R/earth BT A I N TRTOAR
BRI RELSMKEAELTE D, ZONRPBIAEHFEDERALZDIENEEZIED . Z DA R RA
FEED CQA RAa 7z, JHiey =71 X 2IEME EOMBED T 2B L TZ0EER
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5.3.2 7R bajl: Y RAT4 T

7a bl 1.1: B%EL MLS BRIV 254 ¥ 7B DIGE

A7 b anik, MARS BRI AT 2KV 274 v 7Ot R/AIMEEE ED X 5
WEHT202BRS, TIWEEZZT, 1K, 2R, HEICLoTE 3 RDFELTIC
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L. EHITEBIQBENLEI»ZEAW T EICh S, K70 b a)VIdSHEED
100% M. TH 5 Z EZHHRE LTS, AHPFEICEWTZDL) R LITD%IC
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BERES %

2. HET 2 2 LKRHMEH 1 DIZOE, BXZ 1530 HOARFEZINZ ZRETH
%

3. BROKHMEM (3 BH L) 22w Tid, 2024 30 U EOAREEI LT T
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o AFET % 3 JUKKHAEMDS 2 fH

ZDEE, BELBEMABOR/MEIZRD X ) ITEHETE 2,

N = (10 2% * 15 17 /2% +
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#%. BTNV OMEIC 1 ZINZ7fEZ2 AHEOHEME LCTH», 21
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