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Addendum: Prolog Formalization

The following machine-readable companion (010-identification.pl) formalizes this entry in the journal’s
Prolog knowledge base. It is also published as a browsable galley alongside this article.
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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
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>.

010-identification.pl

Prolog companion to Foundations Vol. 1, Issue 2, Entry 010
Title: Parameter Identification
Author: Bert Craytor
Concept: identification
Version: 1.2.0

v1.1.0: condition on the Journal's 0.00-10.00 score (average 5.00, good
7.00, excellent 9.00; 20,000 a point). The knowledge base carries the
score and the generating function in those units.

The galley reconstructs the entry's identification failure from the
dataset itself: not_identified_in_subsample/0 proves the collinearity
rather than asserting it.

The dictionary (Issues/tools/dictionary) is not loaded at run time, so
that the file runs unchanged in Trealla, SWI-Prolog and Scryer. The
declarations below are plain facts, read by the dictionary linter.
ctionary_release_pinned('dictionary-2026.1").

--- From the dictionary -----——------————---—- -
term(identification, "Identification", econometric_method,

"A parameter is identified when it is uniquely determined by the
joint distribution of the observable data given the assumptions
of the model; identification concerns what the data could reveal
in principle and is logically prior to, and separate from,
estimation.", published, 'dictionary-2026.1').

depends_on(identification, conditional_expectation).
depends_on(identification, endogeneity).

es_terms([ identification, endogeneity, omitted_variable_bias,
conditional_expectation, multicollinearity,
hedonic_regression, comp_selection,
paired_sales_analysis, adjustment, uspap,
standards_rule ]).
es_relations([depends_on/2, related/2, introduced_by/2,
formalized_by/2, generalized_by/2]).

ticle_concept(identification).
ticle_issue(volume(1), number(2), year(2026)).
ticle_id('foundations.2026.010').

initialization(consult('../../kb/pacifica_comps_extended')).
Scryer Prolog loads forall/2 and the list predicates on request;
SWI-Prolog and Trealla have them built in. The guarded loads below
let the file run unchanged in all three.
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:— initialization(catch(use_module(library(lists)), _, true)).
:- initialization(catch(use_module(library(iso_ext)), _, true)).

local_term(rank_deficiency).
local_term(design_matrix).
local_term(bracketing) .
local_term(estimand) .

%
% THE DISTINCTION
%

asks(estimation, "Given this sample, what is the best guess at the parameter?").
asks(identification, "Would the entire population pin the parameter down at all?").

prior_to(identification, estimation).

% What does NOT repair an identification failure.
does_not_repair(better_estimator).
does_not_repair(larger_sample) .
does_not_repair(more_sophisticated_model).

yA
% THE SUBSAMPLE ON WHICH REMODEL IS NOT IDENTIFIED
yA
yA
% Condition score from the dataset's three levels: average 5.00, good 7.00,
% excellent 9.00.

cond_score(P, S) :- attribute_value(P, cond_score, S).

% The generating function, from the knowledge base.
true_coefficient_score(K, V) :- true_coefficient(X, V).

Restrict to good (7.00) or excellent (9.00) properties, in a submarket
where every excellent house was remodeled and no good one was (the three
average homes are set aside to keep the illustration exact). Within the
restriction, cond = 7 + 2*remodel identically, so the two columns are
perfectly collinear given an intercept.

LS ] % o

in_subsample(P) :-
property(P),
cond_score(P, C),
attribute_value (P, remodel_numeric, R),
(C=:=9.0->R=:=1; C=:=7.0, R=:=0).

subsample(Ps) :- findall(P, in_subsample(P), Ps).

%! collinear_in_subsample is semidet.

%

% Proves cond = 7 + 2*remodel at every property of the subsample. This is
% the identification failure, derived from the data rather than asserted.

collinear_in_subsample :-
forall(in_subsample(P),
( cond_score(P, C),
attribute_value(P, remodel_numeric, R),
C=:=7+ 2%R )).

%! not_identified_in_subsample(?ParamA, ?ParamB) is semidet.
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not_identified_in_subsample(cond_score, remodel_numeric) :-
collinear_in_subsample.

% The six properties that BREAK the pattern. Two kinds: E, H and J separate
% the columns directly (an excellent house never remodeled; remodeled houses
% at good); F, L and P separate them only under the assumption that the

% condition rate from 5.00 to 7.00 holds from 7.00 to 9.00.
breaks_pattern(P) :- property(P), \+ in_subsample(P).

direct_contrast(P) :- breaks_pattern(P), cond_score(P, C), C >= 7.0.
linearity_contrast(P) :- breaks_pattern(P), cond_score(P, C), C < 7.0.
%

% WHAT THE SUBSAMPLE DOES AND DOES NOT DETERMINE

% Fitted on the subsample (n = 10) with the remodel column dropped; see

% entry.tex. With the condition column dropped instead: intercept 110,000,
% remodel 100,000, the same three rates. Both lie on

% beta_cond + beta_remodel/2 = 50,000.

subsample_coefficient(intercept, -240000) .
subsample_coefficient(gla_sqft, 600) .

subsample_coefficient (lot_sqft, 25).
subsample_coefficient(view_numeric, 100000) .
subsample_coefficient(cond_score, 50000). % per point

% remodel_numeric: not estimable (rank deficiency).

not_estimable(remodel_numeric, subsample).
alternative_normalization(condition_dropped, intercept, 110000).
alternative_normalization(condition_dropped, remodel_numeric, 100000) .

%! normalizations_agree_on_the_difference is semidet.
% 2 points * 50,000 = 100,000 on the remodel = 2%20,000 + 60,000.
normalizations_agree_on_the_difference :-
subsample_coefficient (cond_score, S),
alternative_normalization(condition_dropped, remodel_numeric, M),

2 x S =:=M,
true_coefficient_score(cond_score, A), true_coefficient_score(remodel_numeric, B),
M =:=2 % A + B.

%! identified_sum_is_correct is semidet.

The subsample's condition coefficient, per point, equals the recorded
condition's rate plus the remodel's 60,000 spread over the two points
that separate good from excellent: 20,000 + 60,000/2 = 50,000. Across

% those two points, 100,000 = 2%20,000 + 60,000, the price difference the
% data determine and cannot divide.

identified_sum_is_correct :-
subsample_coefficient(cond_score, S),
true_coefficient_score(cond_score, A),
true_coefficient_score(remodel_numeric, B),
S=:=A+B/ 2,

2 x 5§ =:=2 % A+ B.

%! identification_is_parameter_by_parameter is semidet.

)

% GLA, lot and view are recovered at their generating values in the
% subsample even though two other parameters are not identified.
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identification_is_parameter_by_parameter :-
forall(member (R, [gla_sqft, lot_sqft, view_numeric]),
( subsample_coefficient(R, X), true_coefficient_score(R, X) )).

h
% CONTRAST WITH ENTRY 008
h

failure_kind(omitted_variable_bias,
"The information is present in the data and the model fails to use it. Including the variable
— fixes it.").
failure_kind(identification,
"The information is absent from the data relied upon. Including the variable fixes nothing.").

remedy (omitted_variable_bias, include_the_variable).
remedy(identification, change_the_data_or_the_claim) .

h
% APPRAISAL ENCOUNTERS
h

encounter (bracketing,
"Bracketing answers two questions: contrast varying apart from the other characteristics (is
— the rate identified at all?) and support (does the subject lie inside the range where it was
— found?) . Bracketing guards support; only such contrast guards identification.").
encounter (tract_subdivision,
"Where every view-side home is also the larger plan, view and size cannot be separated within
> that tract.").
encounter (age_and_condition,
"Age, condition and era of construction often move together; separate grid lines assert a
<> separation the data may not support.").
encounter (time_adjustment,
"A market-conditions coefficient is identified but composite: it attributes to time everything
<~ else that changed over the period, and is not the effect of market conditions alone.").

% Near-misses are the dangerous case: formally identified, practically not.
dangerous_case (near_collinearity,
"Two coefficients technically identified but determined by the handful of observations that
> break the pattern; this is multicollinearity seen from the identification side.").

%
% DEFENSIBILITY
%

defensibility_consequence (order_of_questions,
"Ask what the data can distinguish before asking how best to estimate it; the reverse order
<~ produces confident numbers for unmeasurable quantities.").
defensibility_consequence(report_the_sum,
"Where two effects are not separately identified, report the combined effect the data do
> determine and disclose the basis of any split applied.").
defensibility_consequence (uspap_link,
"In the Journal's reading, USPAP SR 1-4 (credible results) and the Fannie Mae Selling Guide (
— market-based adjustments) make the identification question obligatory -- which data identify
— this adjustment? -- without requiring each grid line to be identified from the comparables in
> front of the reader.").
defensibility_consequence(remedy_is_design,
"Widen the geography, extend the period, or find the properties that break the correlation; no
> estimator recovers absent information.").
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