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Addendum: Prolog Formalization

The following machine-readable companion (008-omitted-variable-bias.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
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>.

PSS A T T I

%% 008-omitted-variable-bias.pl -- companion to Foundations Vol. 1, Issue 2,
%% Entry 008, Omitted Variable Bias (omitted_variable_bias), v1.2.0.
%% Checks: theil_formula_holds/O (each bias = beta_omitted * delta_j to the
%% cent); remodel_reading_holds/O (the remodel indicator's 60,000).

% 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.
dictionary_release_pinned('dictionary-2026.1').

uses_terms([ omitted_variable_bias, conditional_expectation,
hedonic_regression, implicit_price, latent_variable,
multicollinearity, ordinary_least_squares, residual,
adjustment, comp_selection, paired_sales_analysis,
sales_comparison_approach, uspap ]).

uses_relations([depends_on/2, related/2, introduced_by/2]).

article_concept(omitted_variable_bias).
article_issue(volume (1), number(2), year(2026)).
article_id('foundations.2026.008').

;- 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.

:— initialization(catch(use_module(library(lists)), _, true)).

;- initialization(catch(use_module(library(iso_ext)), _, true)).

kind(condition, state) .
kind(condition_score, measurement_of (condition)).
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kind(quality, state).
kind(remodel, event) .
changes (remodel, condition).
changes(remodel, quality).

stand_in(remodel_numeric, unrecorded_condition).
stand_in(remodel_numeric, unrecorded_quality).

ovb_condition(affects_outcome,
"The omitted variable must have a nonzero effect on the outcome.").
ovb_condition(correlated_with_included,
"The omitted variable must have a nonzero coefficient on at least one included regressor in the
— auxiliary regression (partial, not merely marginal, correlation).").

biased(BetaOmitted, Delta) :-
BetaOmitted =\= 0,
Delta =\= 0.

consequence(affects_but_uncorrelated,
"Inflates residual variance and widens standard errors; slope coefficients remain unbiased (the
< 1intercept absorbs the omitted variable's mean).").
consequence (correlated_but_no_effect,
"No cost at all.").

theil_bias(BetaOmitted, Delta, Bias) :-
Bias is BetaOmitted * Delta.

omitted_variable(remodel_numeric).
omitted_variable_effect (remodel_numeric, 60000).

condition_scale(0.0, 10.0).
condition_score(average, 5.0).
condition_score(good, 7.0).
condition_score(excellent, 9.0).
condition_rate(20000) .

coefficient(remodel_omitted, intercept, -83923.571).
coefficient(remodel_omitted, gla_sqft, 586.645) .
coefficient (remodel_omitted, lot_sqft, 24.323).
coefficient (remodel_omitted, view_numeric, 79178.461).
coefficient (remodel_omitted, cond_score, 34815.561) .
coefficient (remodel_included, intercept, -30000) .
coefficient (remodel_included, gla_sqft, 600) .
coefficient (remodel_included, lot_sqft, 25).
coefficient (remodel_included, view_numeric, 100000).
coefficient (remodel_included, cond_score, 20000) .

coefficient (remodel_included, remodel_numeric, 60000).

aux_slope(intercept, -0.89872625) .
aux_slope(gla_sqft, -0.00022259) .
aux_slope(lot_sqft, -0.00001129) .
aux_slope(view_numeric, -0.34702564).
aux_slope(cond_score, 0.24692602) .

model_fit(remodel_omitted, r_squared, 0.9733).
model_fit(remodel_included, r_squared, 1.0000).

observed_bias(R, Bias) :-
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coefficient (remodel_omitted, R, Omitted),
coefficient (remodel_included, R, True),
Bias is Omitted - True.

theil_formula_holds :-
omitted_variable_effect(_, BetaOmitted),
forall(( observed_bias(R, Observed), aux_slope(R, Delta) ),
( theil_bias(BetaOmitted, Delta, Predicted),
abs(Observed - Predicted) < 0.01 )).

remodel _reading_holds :-
omitted_variable_effect(remodel_numeric, Beta),
coefficient (remodel_included, remodel_numeric, Coef),
abs(Coef - Beta) < 0.01.

reported_bias(cond_score, 14815.56) .
reported_bias(view_numeric, -20821.54).

relative_bias(R, Pct) :-
observed_bias(R, Bias),
coefficient (remodel_included, R, True),
True =\= 0,
Pct is 100 * Bias / True.

use_of_coefficients(prediction,
"Evaluate the whole fitted surface at a point; biases in individual coefficients can offset.").
use_of_coefficients(adjustment,
"Read one coefficient at a time as an implicit price; bias enters directly and does not offset
—.").

prediction_check(subject_typical, remodel_omitted, 1386914).
prediction_check(subject_typical, remodel_included, 1385000) .

prediction_check(excellent_unremodeled, remodel_omitted, 1377367).
prediction_check(excellent_unremodeled, remodel_included, 1325000).
prediction_check(remodeled_with_view, remodel_omitted, 1386914).
prediction_check(remodeled_with_view, remodel_included, 1445000).

atypical_property_fails_worse(S) :-
prediction_check(S, remodel_omitted, A),
prediction_check(S, remodel_included, B),
abs(A - B) > 50000.

defensibility_consequence(fit_statistics,
"Bias is undetectable from R-squared or residual size; it lives in the correlation structure,
—>not the residuals.").
defensibility_consequence(sample_size,
"Bias does not shrink with n; more data gives a tightly estimated wrong number.").
defensibility_consequence(direction_disclosure,
"Signing beta_omitted and delta_j from market knowledge yields a defensible directional
> statement even when magnitude is unknown.").

practice_encounter (what_the_scores_miss,
"Traditional appraisal: a condition adjustment extracted where top scores go with remodels
< carries their unrecorded value. RCA extracts no condition rate.").
practice_encounter (no_remodel_line,
"The URAR records kitchen and bathroom updates; the grid has condition and quality lines and no
— remodel line, rightly: a remodel line would count the same value twice.").
practice_encounter (adjustments_do_not_travel,
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"An extracted adjustment is a composite of the named effect and unnamed effects correlated with
< it, so it is dataset-specific.").
practice_encounter (implausible_paired_sale,
"A paired-sales adjustment far larger than cost can reflect leakage from a correlated omitted
— attribute.").
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