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Pyccxuti nepesod, nod2omosienHnvill ¢ UCNOAD30BAHUEM UCKYCCMBEHH020 UHMEAEKMA U NPOWeIW UL
PEJAKUUOHHYIO NPOBEPKY; GH2AUUCKAA BEPCUSA ABASKEMCHA OCHOBHOU.

dopmasnbHoe onpenesgenue. The hedonic price function is the equilibrium mapping from points
in the characteristics space of a heterogeneous good to transaction prices, formed as the envelope
of buyer bid functions and seller offer functions in a competitive market.

NuryntusHoe npeacrasiaenune. Tenepb y HAC €CTh JBa KOMIIOHEHTA: HEOIHOPOIHOE Osiaro (Ha-
6Op XapaKTepUCTUK) U MPOCTPAHCTBO XapAKTEPUCTUK (BEKTOPHOE MPOCTPAHCTBO, B KOTOPOM KarK-
Jpliit Habop siBsieTcst Toukoii). [eonmaeckas GyHKIus neHbl o0benuusgeT ux. 910 dbyHKIusa p(z),
KOTOpas IIPUCBAUBAET IEHY KarKJOH TOYKE Z B IIPOCTPAHCTBE XapPaKTEPUCTHUK, YKa3bIBasl, CKOJIbLKO
PBIHOK ILTATHUT 3a HAOOp ¢ JaHHOII KOHKpPETHOH KOMOMHAaIneil XapaKTepUCTHK.

Kirouesoii BeiBoj; Posena (1974) saksrouaercst B ToM, 9To GyHKIWMs «p(Z)» He OIpenessieTcst
KaKI/IM—HI/I6O OTJACJIbHBIM HOKyHaTeJIeI\/[ NI IIpoJaBIIOM. OHa BO3HUKAET B pe3yanaTe PBIHOYHOT'O
paBHOBecust. KaKkIplil MOKynaTeab UMeeT @yHKUUIO CMaGKU, OTPAXKAIONLIYI0 MAKCUMAJJILHYIO CYMMY,
KOTOPYIO OH T'OTOB 3aILJIATUTE 3a JIF00OH Habop TOBAPOB, ¢ YIETOM CBOUX IPEIIIOUTEHHI U JT0X0aa. Y
KaXKJIO0TO MPOHABIA €CTh PYHKUUA NPEON0dAHCEHUSA, OTPAYKAIONIAsT MUHUMAIBHYIO IIEHY, KOTOPYIO OH
FOTOB IIPUHATDH C YIETOM CBOUX M3JIEPKEK U AJIbTEPHATUBHLIX BapuaHToB. 'eqonmyeckast GpyHKITHST
IIEHBI TIPEJCTAB/ISIET COOON 000JIOUKY STHX MPEII0KEHNN W CIPOCOB — TPAHUILY, BIOJbL KOTOPOit
MMOKYTAaTEeN U MPOJIABIIEI (DAKTHIECKH 3aKJIIOUAI0T CISTKH.

B cdepe nenpuxkumocT «p(z)» — 9TO OTBET Ha BOIPOC: €CIM OBl Bbl YKA3aJH MOJHBI HAOOD
XapaKTEPUCTHUK, KAKYyIO IIEHY YCTAHOBUJI Obl PBIHOK 38 HEro? DTOT OTBET HE SIBJISAETCSA IPOU3BOJIb-
HbIM. OH OTpaXkaeT COBOKYIIHBIE ITPEIIOUYTEHNSI BCEX MOKyIaTeseil Ha PhIHKE, a TaK¥Ke COBOKYITHBIE
M3JIEP’KKH U aJIbTePHATHBLI BCEX MIPOJIABIIOB, OIIOCPEIOBAHHBIE PABHOBECHBIM COOTHOIIEHNEM MEXK LY
MTOKyTIaTeIsIMI 1 HabOpaMu XapaKTEPUCTHUK.

Tlemonnyeckast PyHKIMS EHBI sIBASIETCS [EHTPAIbHBIM TEOPETUIECKUM 00bEKTOM I'eIOHUIECKO-
ro anajm3a. HesiBHBbIE II€HBI IIPEICTABISIIOT cOOOIT €€ YacTHBIe TPON3BOAHbIE. ['eTOHIMIeCKasT perpec-
cust — 9TO e€ amnuprdeckas ornenka. OO0CHOBAHHOCTD J1I000# KOPPEKTUPOBKH Ha COIMOCTABUMOCTD
MIPOJAXK B KOHEYHOM CUYETE CBOIAUTCS K YTBEPAKICHUIO, KACAIOIEMYCS 3TOW (DYHKITUN.

I'me omeHmiuk BcTpedaercd ¢ 3TUM moHsATueM. OUEHIINKH IOCTOSHHO OIIEPUPYIOT KOHIEIIINEH
«p(z)», UpuUeM, Kak paBUJIO, He HAa3bIBasi €€ NPsMO. Psiji NpakTHYeCcKux JefcTBuii npejicrapisier
co00i1 HesIBHbIE MAHUITYJIAIIMA C MeJIOHUIECKONH (PYHKIINEH IEeHbI:

KoppekTupoBKH B CPaBHUTEJIBHOM MOIAXO/e K OIleHKe OOBbEeKTOB, aHAJIOTUYHBIX ITO
npoaazkam. Korga oleHIIIK KOPPEKTUPYET CTOUMOCTh 00bekTa «Comp B» B CTOPOHY MOBBIIIEHUST
Ha $ 100,000, aTo6bl yuecThb TOT haKT, 9TO OOHEKT OIEHKH UMEET BUJI U3 OKHA, a 00beKT cpaBHenus B
— HeT, OIEHIIMK BBIIBUTAET yTBEPKIAeHIE O p(Z): & IMEHHO, YTO TIPU HEM3MEHHOCTH BCEX OCTATBHBIX
XapaKTepucTuK QpyHKIUs yseaudusaercs Ha $ 100,000 o Mepe Toro, Kax XapakKTepPUCTHKS B 13
okHay m3MeHsiercst or 0 70 1. DTo yTBepKIeHrne O JIOKAJIHHOM HAKJ/IOHE P B M3MEPEHUN <«BHUI».

CorstacoBanue Mmoaxoa0B. 3aTPaTHbIN OIX0/ TIO3BOJISIET OIPEIE/INTh OPUEHTHPOBOYHYIO CTO-
UMOCTB «CHU3Y», CyMMHUPY$ CTONMOCTH KOMIIOHEHTOB BOCIIPOM3BOAMMOTO Habopa. Joxomubril moaxos
OIIpeIesIsieT CTOUMOCTD Ha OCHOBE JIEHEXKHBIX ITOTOKOB, KOTOPBIE B COCTOSTHUY PABHOBECHS OTPaXKAIOT
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IleHy HADOPOB, F€HEPUPYIOIINX AHAJIOTUIHbBIE JeHeXKHbIe MOTOKN. CpaBHUTEILHBIHA 1TOIXO0T, TO3BOJISI-
€T MOJIYYIUTH IIeHY HEITOCPEJICTBEHHO U3 JAHHBIX O COBEPIIEHHBIX CIEIKAX C aHAJOTHYHBIMU HabOpa-
mu. Ha xoporo ¢pyHKIMOHUPYIONEeM PhIHKE BCEe TPU MOIX0a JOJIXKHBI CXOIUTHCA B OJHOM TOUKE Ha
p(z). Korjga oHM pacxoisrcsi, ONEHIIUK JIOJIXKEH OIPEJIe/INTh, KAKOil MojxXo1 Hanbojee T0CTOBEPHO
oreHm/T (PYHKIUIO /It OOBEKTA OIEHKN C YIETOM €ro I0JIOKEHUsT B MIPOCTPAHCTBE XaPAKTEPUCTHUK.

Ananu3 pbIHKA M KOPPEKTHUPOBKH C y4YeTOM BpeMeHU. lenonndeckast QYHKIUs [IEHbBI
CMEITAETCsI CO BPEMEHEM II0 Mepe M3MEHEHUs CIIPOCca, MPEJJIOKEHNUsI, YCAOBUil (DUHAHCUPOBAHUS U
oxuganuii. ['omoBasi craBka pocTa CTOMMOCTH B 6 IIPOIEHTOB IPEICTAaBJISAET cODOM yTBEpPXKIeHNE
0 TOM, KaK B IIeJIOM cMecTuIach byHKIust «p(z)»; BBIBOJ O TOM, YTO CTOMMOCTH OObEKTOB HEJIBU-
JKUMOCTH C BHJOM pacTeT ObICTpee, 9eM O0ObeKTOB 0e3 BHUIA, ABJISETCS YTBEPKICHHEM O TOM, ITO
byHKIUS CMeCTUIaCh HEPABHOMEPHO 110 ITPOCTPAHCTBY XapaKTEPUCTUK.

Ilouemy 3TO Ba>kHO AJisi 0OOCHOBAHHOCTHU. fIBHOe 00OO3HAUEHME T'eJOHUYECKOW (DYHKIIUU Iie-
HbBI TIO3BOJISET MPOSCHUTDH PsiJi OCHOBOIIOJIATAIONINX BOIIPOCOB, KACAIOIIUXCH OOOCHOBAHHOCTHU 3TOM
KOHIIEIIIIAN:

CymecrByer au Ttakas pyskiusa’! Mogenas Posena mpeamonaraer Haaudne KOHKYPEHTHOTO
PBIHKA C JIOCTATOYHBIM KOJMIECTBOM CJIEJIOK, IIPU KOTOPOM (DYHKIIAST pABHOBECHUS UMEET CMbICI. Ha
PBIHKaX C HU3KUM OOBEMOM TOPIOB, Ha OBICTPO MEHSIIONINXCS PBIHKAX WA Ha CyOpPbIHKAX C HETH-
[MAYHBIME TPYIIIAMA TOKyHaTeseil ara MyHKIMA MOXKET ObITh IJI0X0 OIPEJIC/ICHa MJIA HECTAOUIHHA.
OtnieHIuK, paboTaoMMil Ha TAKOM PBIHKE, JIOJI?KEH 0CO3HABATH, YTO MEXaHU3M BBIBOJIA OCHOBaH Ha
HEYCTOWYUBOM TEOPETUIECKOM (DyHIAMEHTE.

Asnsierca qm 3ta pyHKIMA oauHakoBoii Be3ae? Mojenb Pozena maer 1o ofgHol QyHKIHT
Ha KaXKJbIfl CErMEHT PbIHKA, a He ofHy obmryio dyukiuio. [lacuduka n Can-Opanucko — 310
OTAeJIbHbIE PBIHKU C Pa3HbIMU '€ JOHUYICCKNMHA beHKIlI/IS{MI/I, O‘Z[HOCGI\IGIU/IHI)IG J0OMa 1 KOHJIOMUHNY MBI
MPEICTABIISIIOT COOOI OTHEbHBIE CYyOPBIHKY JayKe B MpeJiesiaX OJHOro ropoja. OIeHIUK, CMeITnBa-
FOIUN CErMEHTBI, HESIBHO IPEJIIIOIAraeT, IYTO O/iHa (DYHKIMS OXBATbIBaeT 00a CErMEHTa, UTO, KaK
[IPaBUJIO, HEBEPHO.

Kakyio dyskimoHasibHyo dopMy npuHMMAaeT (yHKIus «p» ! IDra pyHKIUs He 00s-
3aTe/IbHO JIOJKHA OBITh JIMHEWHOM, JIorapuMUIecKU-TUHEHHON WIN MMETh KaKyI0-M00 APYTyIo
KOHKpeTHYIO dopMmy. Pozen mokazast Juib TO, 9TO P SIBJISIETCS OIMOAOIIEH TIEHOBBIX MPEIJIOXKEHU
U CIIPOCa; OH He yTOUHST €€ (popMy. DMIUPUIECKH (PYHKIIUST «P» JTEMOHCTPUPYET HEJMHEHHOCTH
(mpejiesibHAST CTOMMOCTD JIOTIOJTHUTEIBHOI CIIAJIbHI YacTO He SIBJISIETCSI TIOCTOSTHHON B 3aBHCHMOCTH
or obIeil MKUJIO IIoIa M), B3auMmo/eiicreus (HaabaBKa 3a BUJ| U3 OKHA 3aBUCHT OT OPUEHTAIINH
y4YacTKa) U OPOroBbIe 3HAYEeHNUs (KyXHsl, He JIOCTUTAIOIIAsT OIIPE/ICIEHHOIO YPOBHS KAUeCTBa, MOYKET
IPUBECTH K CKHJIKE, HECOPA3MepHOil eé oreHke Gajta cocrosinus). O6ocHOBaHHAsT OllEHKa TpebyeT
b0 PYHKIMOHAIBHON (POPMBI, MOJATBEPXKIAEMON PHIHKOM, JTMOO THOKOTO OIEHINKA, CIIOCOOHOTO
BOCCTAHOBUTH (DOPMY HA OCHOBE JAHHBIX.

Pazo6pannsbiit npumep onenku. [jis ucciemyemoro paiiona [lacuduka mbr Oyiem paborars ¢
IIPOCTO aIUTUBHON (DyHKIIMOHAIBLHON (hopMoil, KoTopas Oymer OoJiee OAPOOHO PACCMOTPEHA B
CJIeIYTOIIEe 3aIucu:

p(Z) = Bo + Bara2agLA + Biot Zlot + Bview Zview T+ Beond Zeond-

DTa dhopMa OCHOBAHA Ha JIBYX CUJIbHBIX JOMYIIEHUSX: YTO BKJIAJ] KaXKJI0N XapaKTePUCTUKHU JTUHEHHO
3aBUCHUT OT €€ YPOBHSI, U 9TO XapPaKTEPUCTUKU HE B3aUMOJIEHCTBYIOT Mexk, 1y coboit. Oba JiomyIeHust
IIOJIJIAIOTCS IIPOBEPKE U 4acTO HAaPYIIAIOTC; 3/1eChb MBI IDUHUMAEM UX B Ka4eCcTBe OTIIPABHONI TOYKH.

st BOCbMU aHAJI0roOB, NMPUBEIEHHBIX B IPUMEPE, PACCMATPUBAEMOM B 9TOM BBIINYCKE, B XOJE
HAIETO AHAJMN3a, KOTOPBIN OyIeT MpeacTaBIeH B CJIEAYIONINX 3AlNCSIX, MBI ONEHUM 3HadeHus 3,
[IpU KOTOPBIX (DYHKIMS OYIET BBINJISIIETh IPUMEPHO TaK:
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[TapameTrp OneHounoe 3HaYeHUE
Bo (nepeceuenue) $ 80,777
BaLa (ma xB. dyT) $ 575
Biot (Ha xB. dyT) $ 22,70
Bview (ma/mer) $ 86,179
Beond (Ha cTyIICHD) $ 49,824

[Ipu noacranoBke B aiuTuBHYI0 (GOPMY dTa (DYHKIUS O3BOJISET CIPOTHO3UPOBATDH IEHY JIJIst
JII000# TOYKM B YETHIPEXMEPHOM IIPOCTPAHCTBE XapakTepuctuk. [lojgcranoBka koopauHaT o6bLeKTa
Comp A maér mporHosmpyemyio neHy, OJU3KyIO K ero Habmomaemomy sHadennio $ 1,425,000; mon-
CTAHOBKA TUIOTETHYECKOro 00bekTa 110 ajpecy (1700,7500,1,2) maér oneHKy CTOMMOCTH JIAHHOTO
00bEKTa, HEJIBUYKIMOCTH.

CyTb 9TOit CTAThU 3aKJI0YAETCS HE B 9TUX KOHKPETHBIX U(MPAax, a B KOHIENTYAJHHOM IOJIXOE:
Ppyrruua cywecmeyem, 8 npuHuune, ewé do mozo0, Kak Mol €€ ouenusaem. OYHKIMS SBIISIETCS
cBO#ICTBOM pbIHKa. Halla orieHka — 9TO HOIBITKA BOCCTAHOBUTH €. BoccraHoBieHne MOXKeT OBITh
YaCTUYHBIM, CMENMEHHBIM WU COJIEPXKATDH IIIYMbI, U CJIEJYIONINE TPU 3AIIUCU ITOCBAIIEHBI TOMY, KaK
IIPOBOJUTH TAKOE BOCCTAHOBJIEHNE OTBETCTBEHHO.
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Iepexpécmmnuie cevinru: heterogeneous good; characteristics space; implicit price; hedonic regression.

IIpunnoxxenmne: dpopmanm3anusa Ha Prolog

Cureyrormuii MammuHOUnTaEMbIH BCioMoraTe babi (ait (003-hedonic-price-function.pl) dopmasnuzyer
9Ty CTaThIO B Oa3e 3nanmil :xypHasta Ha Prolog. On Tak:ke myb/mKyeTcs psaoM C 9TOH CTaThbEN KaK OTIEIbHBII
npocmarpuBaeMblit daiti (galley).

%% 003-hedonic-price-function.pl

hh
%% Prolog companion to Foundations Vol. 1, Issue 1, Article 003
%%  Title: Hedonic Price Function

%%  Author: Bert Craytor
%%  Concept: hedonic_price_function
%%  Version: 0.1.0-draft

0

h

% DICTIONARY IMPORT

%

:- use_module(’../../../../tools/dictionary/dictionary’).

;- dictionary_release(’dictionary-2026.1°).

% --- From the dictionary (loaded via :- use_module above) -----------
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term(hedonic_price_function, "Hedonic Price Function", economic_theory,
"The hedonic price function is the equilibrium mapping from
points in the characteristics space of a heterogeneous good to
transaction prices, formed as the envelope of buyer bid
functions and seller offer functions in a competitive market.",
published, ’dictionary-2026.1°).

term(bid_function, "Bid Function", economic_theory, ...).
term(offer_function, "Offer Function", economic_theory, ...).
term(sales_comparison_approach, ...).

term(cost_approach, ...).

term(income_approach, ...).

formalized_by(hedonic_price_function, rosen_1974).
depends_on(hedonic_price_function, heterogeneous_good) .
depends_on(hedonic_price_function, characteristics_space).

S ST 5 52 5L 5L 5% 5T 5T 5T 5T 5T 5T osEose s

:- use_terms ([ hedonic_price_function, heterogeneous_good,
characteristics_space, implicit_price, hedonic_regression,
bid_function, offer_function,
sales_comparison_approach, cost_approach, income_approach,
adjustment, reconciliation ]).

:- use_relations([related/2, depends_on/2, formalized_by/2]).

h
% ARTICLE SUBJECT
h

article_concept (hedonic_price_function).
article_issue(volume (1), number(1l), year(2026)).
article_id(’foundations.2026.003).

%
% LOCAL VOCABULARY
%

local_term(equilibrium) .
local_term(envelope) .
local_term(functional_form) .
local_term(market_segment) .
local_term(linearity).
local_term(separability).
local_term(time_adjustment) .
local_term(coefficient).
local_term(intercept).

%
% FORMAL ATTRIBUTION
%

attributed_formalization(hedonic_price_function, rosen_1974).

)
% CONSTRUCTION: ENVELOPE OF BID AND OFFER FUNCTIONS
"
)
% The Rosen (1974) construction: p(z) is the envelope of buyer bid
% functions and seller offer functions.
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primitive_of_construction(bid_function, buyer) .
primitive_of_construction(offer_function, seller).

constructed_as_envelope_of(hedonic_price_function,
[bid_function, offer_function]).

emerges_from(hedonic_price_function, market_equilibrium).

% Property that flows from the construction: the function is not

% chosen by any single market participant.
property(hedonic_price_function, not_set_by_individual_participant).
property(hedonic_price_function, equilibrium_object).
property(hedonic_price_function, defined_per_market_segment).

h
% APPRAISER ENCOUNTERS - IMPLICIT MANIPULATIONS OF p(z)
h

implicit_manipulation_of_hedonic(
adjustment,
sales_comparison_approach,
"Asserts a local slope of p in the relevant characteristic dimension.").
implicit_manipulation_of_hedonic(
reconciliation,
multi_approach_valuation,
"Three approaches should converge on the same point of p; divergence requires editorial
— judgment.") .
implicit_manipulation_of_hedonic(
time_adjustment,
market_analysis,
"p shifts over time; appreciation rates are statements about that shift.").

)
% DEFENSIBILITY QUESTIONS
)
h
% The article names three questions the hedonic-price-function framing
% sharpens.

defensibility_question(function_existence,
"In thin or rapidly-changing markets, the equilibrium function may be poorly defined; the
— inferential machinery operates on a shaky foundation.").
defensibility_question(segment_specificity,
"One function per market segment, not one function globally. Conflating segments is usually
— wrong.").
defensibility_question(functional_form,
"Rosen showed only that p is an envelope, not its shape. Empirically nonlinear with
<~ interactions and thresholds; estimation requires defending the form.").

% WORKED EXAMPLE: ADDITIVE LINEAR SPECIFICATION

% For the Pacifica neighborhood, the article adopts the additive linear
% specification:
% p(z) = B0 + B_gla*z_gla + [B_lot*z_lot + [_view*z_view + [_cond*z_cond

% The next entry (004) takes the coefficients as implicit prices; entry
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% 005 estimates them by hedonic regression.
:- consult(’../../kb/pacifica_comps’).

specification_form(additive_linear).
specification_assumption(linearity_in_levels,
"Contribution of each characteristic is linear in its level.").
specification_assumption(no_interactions,
"Characteristics do not interact in the price function.").
specification_caveat (
"Both assumptions are testable and frequently violated; adopted here as a starting point.").

% Coefficient values reported in the article (estimated in entry 005,
% asserted here so this entry’s worked example can be queried).

coefficient(intercept, 80777.07) .
coefficient(beta_gla, 574.93).
coefficient (beta_lot, 22.70).
coefficient(beta_view, 86179.03).
coefficient(beta_cond, 49824 .33) .

%! predicted_price(?Property, -Predicted) is det.

h

% The fitted additive-linear hedonic price function applied to a

% property’s characteristics. Symbolic view/cond are mapped to {0,1}
% and {1,2,3} respectively.

predicted_price(P, Predicted) :-
coord(P, gla_sqft, GLA),
coord(P, lot_sqft, Lot),
coord(P, view, View),
coord(P, cond_numeric, Cond),
coefficient (intercept, BO),
coefficient(beta_gla, Bg),
coefficient(beta_lot, Bl),
coefficient(beta_view, Bv),
coefficient(beta_cond, Bc),
Predicted is BO + Bg * GLA + Bl * Lot + Bv * View + Bc * Cond.

coord(P, A, N) :-
attribute_value(P, A, V),
( number (V) -> N =V
; A ==view, V ==yes -> N =1
; A ==view, V==no ->N=0
; V=N

h
% THE CENTRAL CONCEPTUAL MOVE
%
h
% The function exists, in principle, before estimation. The function is
% a property of the market; estimation is recovery.

claim(function_precedes_estimation,
"The hedonic price function is a property of the market and exists conceptually prior to any
~ specific fitted model. Estimation is recovery, and recovery may be partial, biased, or noisy
—.").
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% CROSS-REFERENCES
%

cross_reference (heterogeneous_good) .
cross_reference(characteristics_space) .
cross_reference(implicit_price).
cross_reference (hedonic_regression) .



