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Addendum: Prolog Formalization

The following machine-readable companion (014-basis-of-value.pl) formalizes this entry in the journal’s
Prolog knowledge base. It is also published as a browsable galley alongside this article.

% SPDX-License-Identifier: AGPL-3.0-or-later
% Copyright (C) 2026 William Bert Craytor. Published by The Valuation Engineer
% Journal (Pacific Vista Net). This program is free software: you can
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redistribute it and/or modify it under the terms of the GNU Affero General
Public License as published by the Free Software Foundation, either version 3
of the License, or (at your option) any later version. It is distributed
WITHOUT ANY WARRANTY, without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE; see the COPYING file beside it or
<https://www.gnu.org/licenses/agpl-3.0.html>.

ST ST ST s e s

%% 014-basis-of-value.pl

hh

%% Prolog companion to Foundations entry 014, "The Basis of Value and
%% the Approach" (concept id: basis_of_value).

hh
%% Encodes the three-way separation the entry defends -- basis, premise,
%% approach -- and the support matrix between approaches and bases, with

%% the condition under which each support holds. The point of writing it
%% down is that the matrix is asymmetric: an approach supports several

%% bases, a basis is reachable by several approaches, and neither

%% determines the other.

T

%% It deliberately does NOT map bases onto purposes; the level above this
%% one is left to F012, whose companion also carries the concordance to the
%% court digests' eight litigation categories.

hh

%% Diacritics are omitted in atoms and quoted strings for galley

%% portability; the entry text carries the full forms.

:— module(basis_of_value,
[ basis/2, premise/2, approach/2,
supports/3, does_not_support/2,
indication/3, worked_example/4,
basis_of/2, approach_of/2, distinguishes/3,
check/0 1).

% Portability: Scryer Prolog loads the list predicates on request and has
% no built-in forall/2 inside a module; for_all/2 below is the ISO

% definition, so the module runs unchanged in Trealla, SWI and Scryer.

:— use_module(library(lists)).

for_all(Cond, Action) :- \+ ( call(Cond), \+ call(Actiomn) ).

h
% THE THREE LEVELS
h

% A basis is the definition of value the assignment must produce.

basis(market_value, 'The price obtainable in an open-market sale on defined conditions').
basis(fair_market_value, 'Market value as defined by tax law (for US estate and gift tax, the
— Treasury regulations), for estate, gift and tax work').

basis(investment_value, 'Value to a particular party, on that party''s own requirements').

basis(use_value, 'Value in a particular continued use, not necessarily the highest and best
="

basis(assessed_value, 'Value as a statutory assessment standard defines it').

basis(insurable_value, 'The cost to replace the insured improvements, as the policy defines them
="

basis(liquidation_value, 'Value realisable under a compressed or compelled sale').
basis(going_concern_value, 'Value of the whole operating enterprise, real estate not separated out
')

% A premise is the assumed transactional circumstance.
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premise (open_market, 'A willing buyer and seller, adequate exposure').

premise (bulk_sale, 'The remaining inventory sold as one lot to one buyer').
premise(orderly_liquidation, 'Sale under time pressure but not compulsion').
premise(forced_sale, 'Sale under compulsion, exposure curtailed').

premise (continued_use, 'The asset stays in its present use, in place').

% An approach is a technique for producing a figure once basis and
% premise are fixed.

approach(sales_comparison, 'Prices paid for similar property, adjusted for difference').
approach(income, 'Capitalisation or discounting of a projected income stream').
approach(cost, 'Land plus cost new less accrued depreciation').

% Subdivision analysis is a METHOD INSIDE the income approach, not a
% fourth approach: its structure is a residual discounted cash flow,
% however many cost figures appear on its worksheet.
method_within(subdivision_analysis, income,
'Residual DCF: sell-out prices less costs, discounted over absorption').

%
% THE SUPPORT MATRIX
%
% supports(Approach, Basis, ConditionUnderWhichItHolds)

supports(sales_comparison, market_value,

'Comparables are arm''s-length sales meeting the market-value conditions').
supports(sales_comparison, fair_market_value,

'Same transaction evidence, read against the tax-law definition').
supports(sales_comparison, assessed_value,

'Individual appraisal to the statutory assessment standard, as on an assessment appeal').
supports(sales_comparison, liquidation_value,

'Only where the comparables are themselves distressed or forced sales').

supports(income, market_value,

'Market rent, market vacancy, market expenses, market-derived rate').
supports(income, investment_value,

'One party''s rent expectations, expenses, holding period, financing, tax position, required

—yield').

supports(income, use_value,

'Income of the present continued use rather than of the highest and best use').
supports(income, going_concern_value,

'Stream includes business operations not separated from the real estate').
supports(income, assessed_value,

'Where a statute prescribes an income method').

supports(cost, market_value,

'Land at highest and best use, cost new, less depreciation the market recognises').
supports(cost, insurable_value,

'Policy definition: insured improvements only, depreciation limited or absent').
supports(cost, use_value,

'Where the definition calls for the cost of the present use').
supports(cost, assessed_value,

'Where a statutory cost model prescribes it').

% Explicit non-support, as argued in the entry.

does_not_support (income, insurable_value). % insurable value is cost-based
does_not_support(income, liquidation_value). J needs a different premise and evidence
does_not_support (cost, investment_value) .
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does_not_support(cost, liquidation_value).

%
% WHAT AN APPROACH RETURNS
%
% An approach returns an INDICATION of whatever basis the assignment

% defined; the label on the column names the technique, not the value.

indication(Approach, Basis, indication_of(Basis, by(Approach))) :-
supports (Approach, Basis, _).

%
% THE WORKED EXAMPLE
%
% One parcel, one date, one approach, two bases, two figures.
% worked_example (AssignmentId, Basis, Approach, Figure)

worked_example (lender_instruction, market_value, sales_comparison, 540000).
worked_example (expropriation, market_value, sales_comparison, 482000).

% The two differ because the compensation statute disregards the effect

% of the scheme on value (FO11); the corridor price difference measured at 12}
% comes out of the second and not the first.

scheme_disregard(expropriation, 0.12).

basis_of (Assignment, Basis) :- worked_example (Assignment, Basis, _, _).

approach_of (Assignment, Approach) :- worked_example(Assignment, _, Approach, _).

% What separates two assignments: the useful query is the one that
% returns the empty list for approach and premise, and a difference for
% basis or for what the basis requires.
distinguishes(A, B, approach) :- approach_of(A, X), approach_of(B, Y), X \== Y.
distinguishes(A, B, basis) :— basis_of (A, X), basis_of (B, Y), X \==1Y.
distinguishes(A, B, statutory_disregard) :-

scheme_disregard(A, _), \+ scheme_disregard(B, _).

% INTEGRITY CHECKS

% Run check/O after editing. These are the invariants the entry's
% argument depends on.

check :-
findall(E, problem(E), Es),
( Es==1[]

-> format("014 basis-of-value: OK~n", [])
; for_all (member (E, Es), format("PROBLEM: ~w~n", [E]))

).
problem(unknown_basis_in_support (A, B)) :— supports(A, B, _), \+ basis(B, _).
problem(unknown_approach_in_support(A, B)) :- supports(A, B, _), \+ approach(A, _).
problem(unknown_basis_in_denial(A, B)) :- does_not_support(A, B), \+ basis(B, _).
problem(support_and_denial(A, B)) :— supports(A, B, _), does_not_support(A, B).
problem(basis_no_approach_supports(B)) :- basis(B, _), \+ supports(_, B, _),

B \== going_concern_value.
problem(method_parent_not_an_approach(M, A)):- method_within(M, A, _), \+ approach(a, _).
problem(example_basis_unknown(Id, B)) ;- worked_example(Id, B, _, _), \+ basis(B, _).
problem(example_approach_unknown(Id, A)) :- worked_example(Id, _, A, _), \+ approach(d, _).
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% The example must make the entry's point: same approach, same basis
% name, different definition (the statutory disregard), and so a
% different figure.
problem(example_does_not_isolate_the_basis) :-
worked_example (lender_instruction, _, Al, F1),

worked_example (expropriation, _, A2, F2),
(A1l \== A2 % a different approach would confound it
H F1 =:= F2 % no difference to explain

H \+ distinguishes(expropriation, lender_instruction, statutory_disregard)

).
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