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

dopmasnbHOe omnpenesaenue. The characteristics space of a class of heterogeneous goods is the
vector space whose coordinates index the attributes that buyers value, and in which each good is
represented by the vector of its attribute levels.

WNuTynTuBHOE IIpeAacTaBiieHne. B npenpliyiieM pasjiesie ObLI0 yCTAHOBIEHO, YTO HEOIHOPOIHOE
6J1aro TpeJicTaBIsIeT co0O0 OTIE/IbHBIN HADOP XapaKTepPUCTUK. ECTeCcTBEeHHBIN CIeyIONuii BOIIPOC:
KaK HaM cjeayerT (pOpMaJibHO ONKMCHIBATH W CPABHUBATH Takne HaOOpbl! OTBET, IpeTOXKEHHBII
Jlankacrepom (1966), 3akirouaercss B TOM, 9TOObI PACCMATPUBATH KaXKJIbIi TOBap KaK TOYKY B
BEKTOPHOM IIPOCTPAHCTBE, OCAMH KOTOPOIO SBJISIIOTCS XapaKTEPUCTUKU, BAXKHbBIE JIJIS TTOKYIATee.

B sroit mogenn xkunoit o6bekT B [lacuduke — ato yxe #e «mom B [lapk-Ilacudukay, a BekTop
¢ KOOPJMHATAMU, XaPaKTEPUIYIOMUME OOIIYIO KUIYIO IIOMAIh, JIOMAAb yIaCTKa, B U3 OKHA,
COCTOsIHME, IIKOJIbHBI OKPYT, PACCTOsSIHUE JO0 OKeaHa W Tak jajee. JIBa o0bekTa HEJIBUXKUMOCTH,
Yy KOTOPBIX COBIIQJAIOT BCE 9TU 3HAUEHUS XAPAKTEPHUCTUK, OyAyT 3aHUMATL ONHY U Ty K€ TOUKY
B IPOCTPAHCTBE XapaKTEPUCTHUK; O0bEKTHI, OTJIMYIAIOIINECS 10 KAKOH-IM00 XapaKTePUCTUKE, 3aHM-
MAaIOT pa3Hble TOYKU. ['€OMeTPHUs 3TOr0 MPOCTPAHCTBA KOJUPYET CTEIEHb CXOIACTBA WJIU PA3JIATUSI
MEXK/y JIByMsi OObeKTaMi TAKUM 00pa30M, 9TO YUIUTBHIBAIOTCS BCE aCIEKThI, 10 KOTOPBIM IOKYyIaTe-
JIM TIPOBOJSAT Pa3IUUIUS.

KosnuuecTtBo u3Mepennii 3aBUCUT OT TOrO, KAKHE XaPAKTEPUCTUKU SBJISIIOTCH 3HAYUMBIMU JIJIsi
HCCJIEIyEMOT'O PBIHKA. B cIydae TUNUYHON ONEHKM YKUJION HEIBUXKMMOCTU COOTBETCTBYIOIIEE MPO-
CTPAHCTBO MOXKET MMETHh OKOJIO JIIOXKUHBI M3MepeHuil: dbusndeckue (00mas apeHyemMas mIoMa/Ib,
YUACTOK, KOJIMIECTBO CIIAJIeH, BAHHBIX KOMHAT, BO3PACT, KAYE€CTBO, COCTOSIHUE), CBSI3aHHBIE C MECTO-
nosioykenneM (IIKOJIBHBIH OKPYT, BUJ U3 OKHA, OJIM30CTh K 00beKTaM MH(PACTPYKTYPbI Wil (hak-
TOpaM, CHUZKAIOIIUM [IPUBJIEKATEILHOCTh pailoHa) U I0pUMYecKie/SKOHOMIYECKHe (30HUPOBAHE,
cepBUTYTHI). B cilydae olieHKH KOMMEpYeCKOii HeJIBUKUMOCTH 3HAUUMbIE M3MEPEHHsI CMEIafoTCsl B
CTOPOHY XapaKTEPUCTUK, CBSI3AHHBIX C JEHE:KHBIME TOTOKAMU (CTPYKTypa apeH/ibl, KaueCTBO apeH-
JIATOPOB, CTEIIEeHb 3AII0JIHSIEMOCTH ), HO JieXKalllasi B OCHOBE '€OMeTPHYECKasl UJIesl OCTAeTCsl TOM XKe.

[Tose3HOCTH MIPOCTPAHCTBA XAPAKTEPUCTUK 3aKJIIOUAECTCS B TOM, 9TO OHO [IPeodpa3yeT KaueCcTBeH-
HYIO UHTYUIIUIO CHEIUAINCTA («9TH aHAJOIH MOXOXKU Ha OObEKT OIEHKU» ) B KOJUIECTBEHHOE yTBED-
XKJieHre («3TH aHaJIoru OJIM3KH K OOBEKTY OIEHKH B IIPOCTPAHCTBE XapaKTePUCTHK» ). Kak TosbKo
PacCTOsHUE OIPEIe/ICHO, KaXKJI0e PellleHre O CPABHEHUM C TOYKHU 3PEHUs MPOJAXK MOYXKHO PAcCMaT-
pUBATH KaK YTBEPKJIEHHUE O MOJIO?KEHUU B 9TOM IIPOCTPAHCTBE.

I'me onmeHmuK BeTpedaeTrcs ¢ 3TuM noHsaTueM. OIEHIUKY TOCTOAHHO paboTaioT B IPOCTPaH-
CTBe XapaKTEePHUCTHUK, KaK MPaBWJIO, Jake He Oco3HaBas 3Toro. Kaxkmast cTpoka TabJIMIbl CpaBHU-
TeJIbHBIX 00BEKTOB IPEJICTABIIsIET COO0M 0Ch KOOPANHAT; KK IbII aHAJIOI — BEKTOP 3HAYEHUH KOOP-
JMHAT; KaxkK1as KOPPEKTUPOBKa — IIONBITKA IePEMECTUTbCS BIOJb OIHON OCH, YIEPXKUBAs OCTAJIb-
Hbl€ B HEM3MEHHOM II0JIOYKEHUH.

Bocemnb anasioros B paitone Ilacuduka, KoTopbie Mbl OyIeM UCIIOIb30BATDH Ha MIPOTIKEHUN BCETO
9TOr0 BBIIIYCKA, HAIVISAHO HJLIIOCTPUPYIOT JaHHYIO KOHCTPYKIMIO. Kaskaplii aHasIor IpeacTaBiiseT


https://doi.org/10.67330/3yymh010

The Valuation Engineer e Foundations Xapakrepuctuku [Ipocrpancrso

€000 TOYKY B UETBIPEXMEPHOM ITPOCTPAHCTBE XAaPAKTEPUCTHK, OIPeIeIEHHOM OOIeil apeHIyeMoi
wiomapio (GLA), momapo yuacTka, BUJIOM U3 OKHA U COCTOSTHHEM OObEeKTa:

[lnomans () Ilmomans 3acrpoiiku (GLA, sf)  ITnomans yuacrka (sf) Bug  Cocrosiuue  Iena npomaykn

Ajpec 1,650 9,000 Ja Xopoliiee
B 1,650 7,200 Her XOPOIIIO
C 1,850 7,500  mer XOPOIIIO
D 1,450 7,000  wmer XOPOITIO
E 1,700 8,000 a OTJIMIHO
F 1,550 7,100  wmer cpejiHe
G 1,700 10,500  wmer XOPOIIIO
H 1,600 7,300  Her XOPOIIIO

$ 1,425,000
$ 1,280,000
$ 1,407,500
$ 1,155,000
$ 1,470,000
$ 1,177,500
$ 1,392,500
$ 1,312,500

Anajorn A u B u3 npenpiayInero Marepuasia MpeacTaBiIsiioT cOOOM MmepBhIe IBE CTPOKHU; OCTAJIb-
HBIE IIECTh JOMIOJHSIIOT 3TOT IPUMEP Pa3IUYHBIMHU CIIOCOOAMH, KOTOPBIE MbI OYIEM HCIOJIHL30BATDH
Ha IIPOTAXKEHUU BCEil OCTaJIbHON 4aCTU BBIILYCKA.

Kaxxaprit anajor npeacrapisieT coboil TOUKY BR? :

e Anasnor A maxomures mo ajpecy(1650, 9000, 1,2) .
e Anajor B maxomurcest no azapecy(1650,7200,0,2) .
e Anasnor G maxomurcs 1o agpecy (1700, 10500, 0,2) .

Koop/mHaTs! BUIa 1 COCTOSIHUST KOJUPYIOTCst B unciaoBoM Buje (Bug — {0,1} | cocrosinne —{1, 2, 3}
); IleHa He SIBJISIeTCsl KOOPJIMHATOMN B IIPOCTPAHCTBE XapAKTEPUCTHK, & IPEeJICTaBIsAeT OO0 dDyHKIHO
[OJIO?KEHUS BHYTPHU HETO.

Iloyemy »TO Ba>XHO OJist 00OCHOBAHHOCTHU. KOHIENIMS TPOCTPAHCTBA XapPAKTEPUCTUK TO3BO-
JisteT 6oJIee IEeTKO OIPEETUTh, ITO Ha, CAMOM JIeJIe TIPEJICTaB/IseT COOOI BBIOOD aHAOTOB. AHAJIOr —
9TO HE MPOCTO «ITOXOXKWI 00BEKT», & TOUYKA B COOTBETCTBYIOINIEH 00IaCTU ITPOCTPAHCTBA XapaKTePH-
CTHK, PACIIOJIO2KEHHAST PSIOM C 0OBEKTOM OIEHKH. eM OJinzKe aHaJIOT HAXOIUTCA K O0bEKTY OIEHKU
B 9TOM IIPOCTPAHCTBE, TEM MeHbIe TPpedyeTcss KOPPEKTUPOBOK U TeM 00Jiee HaIeXKHBIM CTAHOBHUTCS
MOJTyYeHHOEe 3HAYEHUE .

Takoe mepeocMbIC/IeHNE BBISIBJISIET Psiji IPAKTUIECKUX BOIIPOCOB, KOTOpble HedopMabHast Tab-
JINTIA OCTABJISIET 3a KaJ[POM:

o Kaxue napamempu, umerom anaderue? BeiOOp oceit — 9T0 perrenne, IpUHAIMAEMOE B IIPOTIECCe
MOJIEJTUPOBAaHUsI. BKIIIOUeHNe «BUa» B KAIeCTBE OCH WMEET CMBICT TOJBLKO B TOM CIydae,
€CJIU PBIHOK OTJIEJIbHO YUUTBIBAET €r0 B IE€HE; BKJOUEHNE «OPUEHTAIMY 110 (DIH-TITyil» mMeeT
CMBICJT TOJIBKO B TOM CJIydae, €C/In KaKOH-TnH0 CerMEHT PBIHKA YUUTBIBAET ITOT (DAKTOP MpH
neHoobpazoBanuu. O60CcHOBaHHAs OIEHKA Tpebyer 0OOCHOBaHUS BBIOOpa OCeil, a He TOJIBKO
3HAYEHU, 3apUKCUPOBAHHBIX Ha HUX.

o Kaxaa mempura paccmosnua npumensemca? JIBa anasmora MOTYT PasndaThCs MO IEHE HA
$ 200,000, TOCKOJIbKY OHU HAXOJSITCS JIAJIEKO JPYT OT JAPyra B MPOCTPAHCTBE XapaKTEPUCTHK,
HO JIjIsI BBIYUCJICHUSI PACCTOSAHUs TpedyeTcs MaciiTabupoBaHue 1o Kaxk ot ocu. Herpeobpa-
30BaHHOE E€BKJIMIOBO PACCTOSIHAE PACCMATPUBAET OJNH KBAIPATHBIN (DyT 00ITel apeHyeMoit
womau (GLA) Kak 9KBUBAJIEHT OJIHOIO KBaJIPATHOIO (DyTa ydacTKa, 4ero He JIeaeT PhIHOK.
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o Haxodamcsa au anansozu 6 moti obaacmu, ede uenosan gynkuus sedem cebs npedckasyemo? Ec-
Jin OOBEKT OIEHKM HAXOJUTCS B PA3PEXKEHHOM YTJIy IMPOCTPAHCTBA XapPAKTEPUCTUK, TO PSIJIOM
C HUM HeT HU OJJHOTO AHAJIOTa, W OIEHKA CTOMMOCTH HEM30EKHO HOCUT SKCTPATOJISIIIMOHHBIH
XapakTep.

Pazobpannbliit npuMmep oneHku. Bocemb anasioros B [lacuduke 3aHMMAIOT OTHOCUTEIHLHO KOM-
[MAKTHYIO O00JIACTh B YETHIPEXMEPHOM IPOCTPAHCTBE XapaKTEPUCTHUK. PaccMoTpuM BOIPOC O TOM,
KaKoil U3 aHAJIOroB «OJIM2Ke BCEro» K TUIMOTETHYCCKUM XapaKTEPUCTUKAM 0OBHEKTa OIMEHKU IO aJl-
pecy (1,700,7,500,1,2) — 1,700 kB. dyToB, yuacrox miomaasio 7,500 kB. (yTOB, B U3 OKHA,
XOPOIIee COCTOSTHUE.

Ecin Mbr HauBHO BOCHOJIB3YeMCsT €BKJIMIOBBIM PACCTOSHUEM C HEMACIITAOMPOBAHHBIMHU OCSMU,
TO TAPAMETP «y4acTOK» OyJeT JOMHHUPOBATH, MOCKOJIBKY ero 3uadenus (7,000-10,500) uucsioBo
HaMHOro 6oJIbllle, YeM 3HavdeHus napaMmeTpoB «Bujy (0—1) mau «cocrosiues (1-3). Paccrosiaus 10
00'beKTa OIEHKU:

Awnanor Paccrostnue (HemacurrabupoBanHoe eBKINI0BO) [IpumMedanust

Amnajior 1,501 Anasior Bun coBuasaer; y4acToK JOMUHUPYET aHAJIOTD
Amnajior 308 Amasior Bug oTmmdaercs; y4acTOK HAXOIUTCS PAIOM aHAJIOT
AmnaJior 230 Anasior  Bu oTtmdaeTcst; yIacTOK HAXOJIUTCS PSIIOM aHAJIOT
D 559  Bux oTaIMYaeTCst; OOINas IIOIIAIh He YKa3aHa

E 502  BUJ[ COBITQIAET; COCTOSTHUE OTJINYIAELTCS

F 422  BUJ U COCTOSTHHAE OTJIMYAIOTCSI

G 3,000 Bumg OTSIMYAETCS; yIACTOK HAXOIUTCS JTAJIEKO

H 224  BuI OTIMUAETCsT; OJIMXKe BCEX

Eciu cynurs o ancroit pucraniun, Comp H sapisiercs 6imxaiimum cocegom. Omrako y Comp
H mer Buma u3 okHa, a y 00beKTa OIEHKN OH eCTh. HamBHasi MeTprKa BBeja HAC B 3a0/1yKIeHUE:
YUCJIOBOI MaciiTab IapaMeTpa «pas3Mep y4acTKay 3aTMUJI KaTeropHaJbHBIA IapaMerp <«BUI W3
OKHa», KOTOPBII Ha caMOM Jejie mMeeT DOJIbIlee 3HAUEHNE /Il TIEeHBI.

Ob6ocHoBaHHasT METPUKA PACCTOSHUSI JIOJI?KHA MacCIITabUpPOBaTh KaxKIyI0 OCb B COOTBETCTBUU C
€€ HesIBHOM IIeHO — IPy00 TOBOPsI, B 3aBUCUMOCTH OT TOT'O, CKOJIBKO JOJIJIAPOB CTOUT OHA €IUHUIA
u3MeHeHwusl 110 9Toil ocu. Kak ToJIbKO ocu MacirabupyoTcst ¢ yI6TOM HEsIBHON 1eHbI, BUJL (CTOUMO-
crbio ~$100,000) nepecraér qomuHupoBaTh Hag yaactkoM (~$ 25 3a kBajaparHbiil dyT). O6bekT A,
KOTOPBII COOTBETCTBYET OOBEKTY OIEHKM II0 ILJIOMIAJIN, TAKHM O0pPa30M CTAHOBUTCS IOIXOJIAIINM
OCHOBHBIM aHAJIOI'OM.

Vmenno sro n obecriednBaeT MEXaHM3M HEsIBHBIX II€H, pa3pabOTaHHBIN B CJICLYIOMINX 3aIINCSIX:
[IPUHIANIAAIBHOE MaCIITaONPOBAHIE IIPOCTPAHCTBA XapaKTEPUCTHK, HJIarogapst KOTOPOMY «OJIM30CTb»
MIPEBPAIAETCS U3 T€OMETPUIECKOTO TPEJIITOI0KEHNS B BRITUCICHNE, OCHOBAHHOE Ha, PHIHOYHBIX JaH-
HBIX.
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Iepexpécmune ceoaru: heterogeneous good; hedonic price function; implicit price.

ITpunoxxkenne: dpopmanm3anus Ha Prolog

Cuteryromuii MalmHOYUTaeMbIil BerioMoraTesbHbIi daitn (002-characteristics-space.pl) dopmasusyer
9Ty cTaThIo B 6a3e 3HaHuil xKypHaJia Ha Prolog. OH Tak:ke 1mybJIMKyeTcst PsIOM C 9TOM CTaThEl KaK OTIeIbHbII
npocmarpuBaeMblit dait (galley).

%% 002-characteristics-space.pl

hh
%% Prolog companion to Foundations Vol. 1, Issue 1, Article 002
%% Title: Characteristics Space

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

%
% DICTIONARY IMPORT
%

:- use_module(’../../../../tools/dictionary/dictionary’).
:- dictionary_release(’dictionary-2026.1").

% --- From the dictionary (loaded via :- use_module above) -----------

% term(characteristics_space, "Characteristics Space", economic_theory,

% "The characteristics space of a class of heterogeneous goods is

A the vector space whose coordinates index the attributes that

yA buyers value, and in which each good is represented by the

% vector of its attribute levels.", published, ’dictionary-2026.1).
)

% term(heterogeneous_good, ...).

% term(hedonic_price_function, ...).

% term(implicit_price, ...).

%
% generalized_by(characteristics_space, lancaster_1966).
% depends_on(characteristics_space, heterogeneous_good).

:- use_terms ([ characteristics_space, heterogeneous_good,
hedonic_price_function, implicit_price,
comp_selection, sales_comparison_approach,
real_estate ]).

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

%
% ARTICLE SUBJECT
%

article_concept(characteristics_space).
article_issue(volume (1), number (1), year(2026)).
article_id(’foundations.2026.002°).

%
% LOCAL VOCABULARY
%
%

% Narrow article-local field names + the dimensions of the worked
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% example’s characteristics space.

local_term(dimension) .
local_term(coordinate) .
local_term(euclidean_distance).
local_term(distance_metric).
local_term(nearest_neighbor) .

h
% FORMAL ATTRIBUTION
h

% The construction is due to Lancaster (1966), as noted in citations.
attributed_construction(characteristics_space, lancaster_1966) .

% THE ARTICLE’S CLAIM ABOUT REPRESENTATION

% A heterogeneous good becomes a point in a vector space. Each axis is
% a characteristic buyers value; each good is the vector of its
% attribute levels.

representation_of(heterogeneous_good, point_in_vector_space).

% Examples of dimensions relevant to residential appraisal.
residential_dimension(gla_sqft).
residential_dimension(lot_sqft).
residential_dimension(view) .
residential_dimension(cond) .
residential_dimension(bedrooms) .
residential_dimension(baths).
residential_dimension(age) .
residential_dimension(quality).
residential_dimension(school_district).
residential_dimension(distance_to_amenity) .
residential_dimension(zoning) .

% Examples of dimensions relevant to commercial appraisal - included
% to make the article’s point that the dimensions shift with market.
commercial_dimension(lease_structure).
commercial_dimension(tenant_quality) .
commercial_dimension(occupancy) .
commercial_dimension(cash_flow_profile).

h
% APPRAISER ENCOUNTERS
h
h

% Mapping appraisal practice onto the characteristics-space framework.

practice_to_space_correspondence (
sales_comparison_grid_line, coordinate_axis,
"A grid line is an axis.").
practice_to_space_correspondence (
comp_row, row_vector,
"A comp is a vector of coordinate values.").
practice_to_space_correspondence (
adjustment, movement_along_axis,
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"An adjustment moves along one axis holding others fixed.").

YA
% WORKED EXAMPLE
yA
YA
% The 8 Pacifica comps are points in a 4D characteristics space spanned
% by GLA, lot_sqft, view, cond_numeric. Bring in the shared dataset.

:- consult(’../../kb/pacifica_comps’).

% Axes of the chosen space for this article’s analysis.
axis(gla_sqft).

axis(lot_sqft).

axis(view).

axis(cond_numeric).

% Numeric encoding for non-numeric axes.
encode(view, no, O0).

encode(view, yes, 1).

encode (cond_numeric, 1, 1).

encode (cond_numeric, 2, 2).

encode (cond_numeric, 3, 3).

%! coord(?Property, 7Axis, 7Numeric) is nondet.

h

% Numeric coordinate of Property along Axis. Handles symbolic attribute
% values by encoding them.

coord(P, A, N) :-
attribute_value(P, A, V),
( number(V) -> N = V ; encode(A, V, N) ).

%! point(?Property, -Vector) is det.
%

% Vector representation of Property in the 4D characteristics space.

point (P, [GLA, Lot, View, Cond]) :-
coord(P, gla_sqft, GLA),
coord(P, lot_sqft, Lot),
coord(P, view, View),
coord(P, cond_numeric, Cond).

h
% THE HYPOTHETICAL SUBJECT
h
h

% The article tests distance metrics against this hypothetical property.

hypothetical_subject(subject).
attribute_value(subject, gla_sqft, 1700).
attribute_value(subject, lot_sqft, 7500).
attribute_value(subject, view, yes).
attribute_value(subject, cond_numeric, 2).

%
% NAIVE EUCLIDEAN DISTANCE (the article’s straw distance metric)
%
%
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% Computes the unscaled Euclidean distance between Property and the
% hypothetical subject. Used to demonstrate that unscaled distances
% mislead: the lot dimension dominates because its numeric range is
% much larger than view (0..1) or comnd (1..3).

naive_distance_to_subject(P, D) :-
point (P, V_P),
point (subject, V_S),
sum_of_squares(V_P, V_S, S),
D is sqrt(S).

sum_of_squares([], [1, 0).
sum_of_squares([X|Xs], [Y|Ys], S) :-
sum_of _squares(Xs, Ys, S0),

Dis X - Y,
S is SO + D * D.

% THE ARTICLE’S CENTRAL OBSERVATION

% Under naive Euclidean distance, Comp H is the nearest neighbor. But
% Comp H has no view and the subject does; view matters more to price
% than the naive metric admits. The fix (developed in entries 003-005)
% is to scale each axis by its implicit price.

claim(naive_metric_misleads,
"Unscaled Euclidean distance crowds out small-range axes (like view) under large-range axes (
> 1like lot_sqft). A market-defensible distance scales each axis by its implicit price.").

h
% DEFENSIBILITY QUESTIONS RAISED
h
h

% Three questions the characteristics-space framing makes explicit.

defensibility_question(which_dimensions,
"The choice of axes is a modeling decision. Defending an appraisal requires defending the axes,
< not just the values on them.").
defensibility_question(distance_metric,
"Untransformed Euclidean distance treats one sqft of GLA as equivalent to one sqft of lot,
< which the market does not. Distance requires a scaling per axis.").
defensibility_question(extrapolation_region,
"If the subject sits in a sparsely-sampled corner of the space, no comp is truly close and the
— indication is extrapolative.").

%
% INFERENCE RULES
%

%! same_point(?A, 7B) is nondet.

%

% Two properties occupy the same point in the characteristics space.

% (Doesn’t occur in the running example, but the article notes that it
% would if all coordinates matched.)

same_point (A, B) :-
point (A, V),
point (B, V),
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A \==B.

%! nearest_neighbor_by_naive_distance(-P) is semidet.

)

% The comp closest to the subject under the naive Euclidean metric.

% Used to illustrate the article’s point that the naive metric chooses
% Comp H, not Comp A.

nearest_neighbor_by_naive_distance(P) :-
findall (D-Q,
( property(Q), Q \== subject, naive_distance_to_subject(Q, D) ),
Pairs),
keysort(Pairs, [_-P|_]).

%
% CROSS-REFERENCES
%

cross_reference (heterogeneous_good) .
cross_reference(hedonic_price_function).
cross_reference(implicit_price).



