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Ab st ruct. I\I()n,~()'s h..i.d:_r~'.!11 t h c o ry a n cl t h c discrele-choin:: randOlll-lIlilily lh~!".)', app cnr in i t h e
li tcr at urc as well-cSlaillisllcd n l t crnn t ivc Ira m cwork s to m o d c l u rbn n la ud use, As b orh
a p p r o a ch cx xh a rc t h c xu p p o rt of m ic ro cc ouo m ic thco ry, lile mu in iS,SlIC ud dr csscd in th is pup cr
is rhc t hcor c t ico l cum p.uis o n of t h c t wo a p pr ouc h cs. IL ¡~llc.lllOll,~I~'III<::~LnH\Ljll_PGrrcwly
::clnll?<,:~i~i~~lJl(1 J)\¡lJke_~,!!I.l:,,,-e ;¡flpr~I_~~!l~~-;~[i:..J:J.llll"l~!i:.!II, t h c rcf o rc t h ey xh o u ld he u m l c rs t o ru l
¡" cOlllpl"JI\cll'iiir)""T;ílilL'J" th¡',Il-;¡lTe-;:;-liltivc, 'Ihc case 01' ma rkcts subjcc; lo spccu laí ivc Innd

pr icc s is t h c n c x p lor c cl [I")r t h c COlSCS D[ xp c.c u la t ivc ~\Iprty ancl/or spcculnti vc clcruand, wi th
Ihe di sc o vc r y uuu hot h "I'pr"aclle,s are í h c o rct icn l ly c qu ivnlcut in cvcry cn s c s t u di c d, t hus
c.\lcflding thc prcvious cuncluxion rol' Ihc gCIH:ral C¡¡SC, Thcvc couclusious p rovir!c lile base
[01' a n iJJ(cgralcd au e] rn o rc co m p r c h c n s iv c u r h a n 1'l"()1I0Illic t h c o ry ¡IIHI Ior iuc bid-choice
lilllli-u'l: ruo dc l.

1 Lnt roducí io rs
Sincc A.J.()IlSO':; (J <)(1,1) wr nk ni) u rhn n h o uxc ho ld lo c at io n thc o ry, tlle idea of t hc
land mn r k ct iJchaving ax ;\ hitl-,IlIUiol\ IHocess has hccn nccc ptcd as thc hcst
attcm pt to Io rrnu la í c a cou sistc nt thc o ry o n 1al1(I eco nomics. HUi.. original versión
':~"I.<i-Iormul.ucd in ;¡ dctcr ministic Iorm aud for a mo noccnt ric city, This dcscrvcs
\t~~l;;g-;;-;¡ tT~~i~~;-~~I;~I;;'i~;;-(::-¡~;;~¡\I;;;'~;,il'II~;~ ·1\;;'~~¿'¡;~~-(;;~-aT~-i~-'i~;-_;;~~~~)I~Csuc 11 COllS I ruint
and ,líll use the basic bid-auction modcl lo describe thc markct clearing process.

Fo r inst ancc, l-Ic rbcrt and St cvc ns (1 :J(í()) int ro duced a discrctc re.prcsentntion of

s p.icc in a ruo dcl spccified in í\ nuu hc ma í icu! progrnlllll\ing formal, Wilson and
Bcnncu (J ()HS) comhincd the hcs t bid dcr rulc with thc cntropy moclcl of spatinl
intcra ct io n , a nd Ellickso n (1 ')H l ) p ro poxc d a dis:lggrcgate vcrs io u h y llsi!lg thc logit
mo clc l. "lhus , ihc bcst-tiid mcchauis m rc m.rinx a popular co nccpt nuiong lI10delling
proposuls, c ac h o nc an imp rovc mcnr 011 Alollso's originnl verxion, tn givc a more
Ilc xihlc ant l rculixtic mudcl.
In an altcrn.u ivc ap proach , Mc lru ld c n (1 (>7H), Anas (19H2), and othcrs propuse

In "depan Irom t hc bid-rcut uppronch" (1\11<15, 19R2, pagc 49), l nste ad, they pref'er
t he 1I','; o f lile l~~()hí\bUb.!k.~_1ixcrc Ic-c}1Oícc__EUl~S'5S-l!.;}:s.~~~,!!~!!..J1K..l~JL::c~,\nhl ishcd
i3n¡Jil~~,!L~rJl!.~.!.!.!y(scc J)(~"Illc-í;cTch ,11:.1 ¡\·!t:l-';u Id cu, 1')7:'), 'I' h is app rnuch can
gencratc xcvcra] spccific.uious of Ingil modcls, cither in a rnultinorninl or in a
hic r archica l Io rm at.

Intuitivcly, tIIC!l'. sccm lo he xo mc d if lcrcuccs hct wccn ihcsc altcrnutivc uppro ac hcs.
( U,!"stl_ thc l1laxiI11i~_~1~~~~~,J2:-t.!~~~~_I~lkt;s. place nll diffcrcn¡ sct« nI" H!\np;1li~.s:s, 'l'he
) bc st-hirldcr ap pr o ach co rnparcs alte rnn ti ve hids for a spccif ic lancl lot a nd assigns
ihc lo t lo II)I~ bc s l-b idd c r houscho ld ; tllat is , ;:"'_~Ilí\Xi_I,~lisati()1l prncess \í\hcS_nLa~
;¡[!:.0~!i...~IIc:xnali\'e bi0_y~rs, "lhu s, land suppliers' mnxirnisatio n of rcvcnue is assurcd
in this /I/(/r/~~~{ cfC:';JiTllg process o r cqui lihrium mo d cl. 'I'Iie choice approach. (In thc
othc r hand , is a dClllam!. modc\ which considcrs cach indiviclllal and searcil~;i fn;:"
l~r~~ildila(í;-I;;j ..locatio n with regarcl lo his 01" hcr 0\\'11 spccific prcfcrcnccs.

I TI¡j~;1':'1I(:r W;¡S writ t cn 01'; 1'011'1 ,,[ ;¡ !,Id) IllI.'.,is 111 llit' l n s i it u t c [n¡- Tllltl~I'"¡-1 Stlldil'"

Univc rsi t y of Lcc d s. A.n carlicr vcrsio n was prescnlcd at thc Univcrsiry Transpon Studics
, Gr oup Conf crcncc. Nouingham. .lanuar y 1991,
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872 F J Martinez

In this case, thc maximisation proeess tak cs place across nltcrnutive ialld lots 011
of Ic r in t hc mnrk ct. 'I'Iic rcfo rc, í hc Ii rxt p rr ib lc m ix lo undcrxtanrl the thcorutical
mcaning hchind t his ,\pparCIlI dilfcrcncc in ihc way in which thc la nd markct is
mo dc llc d, Iro m whieh a p ri o ri OIlC co uld cxpcct dif'Icrcut rcsults.
1~~~1:.! i.n.11)()r 1a~~~_.dJU~X~:'.I~.c_L.:.. rl?r crs.l(ul]~ ..as5l~1L1ptLull.!ili~J.vLJb<'!. r~).~111a !.ion o f

I.¡W.s.LJ2.!:ic~s. In-triC--biddillg thcory, la nd tc n lx are thc rcsult of thc bid-nuction

p roeess; 111;11 is, 1l~:L~~:IS_.'.l:1l.'l'.L.b.~-~~m¡!.U.Q _U_!~J)CsU:?l~_.LtJ.I:_S.~!SJ!..1.Qc:~!~i()!!,
thcrclorc land rcnt s are cndogellous vnriahlcs of lile locmion proccsx. 111contraxt,
in Ihe choice appro ach individuals are assu mccl lo be rc n t lakers with apparcntly
/lO dircct influcncc 011 rcnts; thut ix, la~l~LL~nls are.c:.);ogGIlJ).llsY¡1ri.a!J.I~0.tcLJllC
lo e a !i2D._,~!'!Q~!.:;l.

In t h is p a pc r, a co mp a ri so n o I thc hidding ru lc wi t h t hc choice m o d cl wil l

dcrno nst r a le thn t tJ~ese a12.I2E~~'Lc:l~~.~.~l!.~LI~~!ccd equ ival~1I11.~!1 .. 1hcscll~.c_ lh~l t t-'-~.y
Pro d uec lhc. ...sa II!L_<...ll~1Ji!?l!ÜOIJ .. JJ UHl.!1.~_c.h.()Jd,~:~1!"i-~·I~.ii;¿c.Iu r lhcrmo rc..-lbq __<lLC
c~¡ilü2r~;~·;·~nlary, b cca usc they pr o vicle cornplcmcnuuy inf o rmat io n 011 thc land-
m a rk ct clearing mcchanisrn a nd t lic ind ividualx' bchnviou r, a nd they are also
. insc pur ab!c hccuusc thcy im p o xc t hc o rc t icn l cOllstraillls UIl cach o t hc r. I\s l\ rcsult
of lhi:; cornpa rison 1 xhall propuse an intcgratcd modcl callcd lile bid - choice land-
use Illodcl.·
Thc kcy clcmcnt in thc bridge bc twccn í hc two upprouchcs is Iou n d in thc facl

tha 1 Iél mI p rices a re t he ITSl!LLQ[ .hllY<;J:"'i:.y~~I_I!~!t!()}I. .ralI1.GIJII~ll -'-lJD~~.<l!L()CJ2!:Q~llICliull
~_(2.~.l~~J)_~i~-c;:;;~~;·¡;;c.:YiL¡ilil)'-~.~~~ls, as t hc hid Ihe;~ry suggcsIs. But-----
indi\'iduill:;' \lid:; rcxpond lo thc prtlcc.\.'i ni mnxiruixatton of thclr tuillty, llS is wel:
dc scribcd by thc choice a ppronch.
II is wo rth noting, ho wcvcr, ihut my d iscusxion and t lic modcl wi ll rcfcr lo thc

~~:~;~L~_~~~i.L\!..J~\I!SL.I1\3_l}I~SL !\ 11Y ex Ie 11s i()11 t () Ih e ho \1Si11g 111a r k e 1 111\1S1 be ex n 111i11cd
carclully as d\Vcllillg production and mnintcnancc cosís are prcscnt, which rcquircs
;t spccif ic supply mo dcl (Ío r cxamplc, xcc !\ nas, I ()H2).
In lhc fnllowillg scctiou, I prcxcnt thc main thcorcricnl ¡lIgllll1Cllt uxcd in t his

papcr, whcrc lile co nsumcr surplus Iunnulatlon of thc choice modcl Ior the
(~~~.!.~:.L~l~<;~_!~..i~~~tLS_(}_lllpcti~i~ecase ix dcvclo pccl. l l crc thc urgumcnt of lile quusi-
uniquc [caturc 01 lal;J-r:<;-· · ·~llti~(;a¡:i·c'ed, which lcarls 111t: lo í hc couclusiou thut thc bid
;111<.1thc choice approach are cc¡u iva len 1; Ihcn, the bid - choice mod el is presen red.
The cquivnlcucc bct wccn sto chust ic rnoclc ls [o l l ows in scctio n 3, wi th thc aggrcgntc
casc xliscuxscd ill scc+iou 4. 111 scctio n 5, 1 shnll invcstigutc thc n o nco m pct it ivc (or
spcculativc ) markct, cxtcnding 11))' conclusions lo this C,lSC, A summary of the
arg\lf1lcnt ami SO!l1C issucs ilrising are prcxcntcd in xcc í io n (i. !\ propoxal of an
intcgrntcd urban ccunornic Iramcwork ix givcll in thc la ..,t scctio n.

f\

2 The lhcordical argulllcfll
2.1 The (,O/lSIIII/('I' rlccision
LCl us bcgill wi t h abrid rc vis io n o!" thc muximum u t ilit y modcl, leildil1g lo n

dcfi nition of í hc muximum consumcr-su rplus 1110dcl which proviclcs a bcucr link
wi t h í h c lic xt-Li d a p p ro a c lr.
S\lppOSC that land lots are we.ll dcscribcd by z = (ZI, ... , 7.,,), wi í h 7.¡ mcasuring

t hc ilh att ributc, a ucl l!tal COIIS\lllIerS purchasc only onc 101 of ltuul. Writc thc
uti lit y Iu nc t io n Ior consumcr Ir as tJ,,(x, <:l,q\\élsi-coJ1eélVC ami with aIlJl\hqr.lIs11nl
propcrtics. Sel í hc -pricc of ull othcr goods '·collslIrllcd x cqual lo unit y :ind
me a su re incomc )' in tcrms of u ni í s of.l"; lile blldgcl constrnint is thcn givcn by

~rr;)<:"'\'>
\)

,_., ,"'),.0..-
. \.+ 11( z ) = \' ~. - - .•., .·Ir,
. L_ \.o" A "Prv~c.('-

wh c r« t hc lan d p ricc p d c pc nd s o n t he I()I at uibu t c«.

~..Nl~',U..ttt!nT/~II"Il.'''' _ , ~¡* P.i in , ;2el o ••• u_un....... w. ....P;.iAEi •• ii_ •.kli •••• "~.
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T~llº¡~E::!.c_~~~_~:-,~!~,_~:~~!<,:!;~!~~<:~i!U~~_~~!>la~cs, Fj rst , í hcy will
maxirnisc u t ili t y subject to huclgc t c o nxt ra in t wi th z held Iix c cl. Thc so luti o n is t hc
indir cct uti li ty Iunction, cxp rcsxcd as

.','

'Y/rz' )'" - p(z)] , ( 1 )

glvlng thc lllaXi1l1UI11 utility achicvahlc by cho oxing a 101 dcscrihcd by z nI p iico
1'(,;:), In thc scc o nd stagc, rhc co nsu rucr cho oscs z ' which maximlscs Vil' T'hc first-
arder conditions [01' a máximum re quircs í hat z ' sat isfies the expression

sv, t)V,,~I.1Z)
j = l,'",11 (2)

t~
'n1~' ~l:i'

ÓZ¡ - ,S)' bz¡

Ihat ix, al 7,', thc xu ríacc of p(z) is tangclllial lo V",
'1~!lQ~!lYillg aSSll~E!i.on_is Il~~LLiL~~m!iul!Q.lls, so z ' exists always ami can

be cff cctivcly choscn. Bul tha: condiiion is not ap pro p r iute in thc land ma rket
wh crc lo t s of Icr d ixc rc t c b u n d lc s of chnruct c ristics. 'I'hcn, thc co nsurucr rnay hnvc
lo choosc a sccond-bcst land 101 dcfincd as t hc one which will yielcl the consumer
a rn aximum utilit y, that is, thc Z which sol ves

maxirnise V¡,lz, r(z)] ,

This is t hc discreto vc rxio n of lile m o d c l.

2,2 The consumcr-surplus [ormulation
\Ve shall no w consider an al te rnnti vc in tcrp rct a rio n for discrc tc-cho icc modcls.
nio rc in line with IZosclI's (1 SJ7t\) [o rm u ln í io n. Thal ix, in tc rms of thc consumcrs
willingucss-to-p ay Iunction Ior a land lot with characteristics z that will yield a
givcll lcvcl of u í ilií y u¡ Io r t hc COJlSUll1er. T'hc willingucxs 10 p ay (1" is thc
xo luti o n of t hc cqu n ti o n

DI> <'o ~ ~-k...\

V" [z , )'" - G" I = ti". .........h\.:.ó.<d (:1)

Assuming ll" incrcases1l1ollOloJlically \Vil\¡ y" - 0". wc can invcrt cquarion (:1) lo
obtain

(:-)" [z , )'" 1 11" I , ('!)

~ti
'.....r,.

1

which defines a Iamily of indiffercut surfaees rclating z lo m o n cy al a given u t il i t y
lcvcl 11" (scc figure 1), Urility is muximiscd al z ' whcrc

8dz', 11,:,)',,) = p(z'), (5)

o

~y~';-O-

\

/ p(z)

11F:
I , u ' > 11'

0(,,')
e(/{')

Fil!UrC l . Consurncr SCCOJ1d-hCSI discrctc-chol cc mo d cl.

___ ..JI~~r.u:o;¡"""",,,,· .., ~ '"--'rJ'.. ' .



874 F J Mortinez

and

óE\ «, 11,: 'liJ
ó;:¡

Ql}(Z]
Ól.¡

( G)

that is, whcrc thc two surfaccs p(z) atul 8,,(z, 11",)',,) <lIT tnngcnrinl lo cach othcr,
as illustratcd at pnint A in figure 1.

Ag;lill, if <.' is not O!1 of Icr (sill1ply bccuusc 7.' may not he él Icasiblc cornbination
of att ributcs ), t hc consumcr \ViII huvc lo choosc t hc scco nd bcst illl1()ng ava ilab lc
land lors. He or xhe will co nxidcr, Ior cxam plc, th-. land lol idcntificd by z ' in
figure 1, wi t h :In of Ic r pricc pí z ") yiclding a uti li t y /1,: < u,:, as xho wn by po in! n.
Th<;..cri le!l a lo cvalu atc nonopti lila I ch()icc~.S;:;'lJlJLC_.~EecjIi~~L!!L~h~.llli njjuu ru

l oss"¡ lI.tJ~~¡FiY..~v i ii<i_~~l?<;.(,::~J()· .th~=U'I-;l¡1;;~;-;-;lJl};: I fl e o n 1ras 1 lo I he 111ux i11lU111 III i1i1Y
morl cl. this erilZ:'iT;\ rna k cs a rclntivc mcasurc of ut ilit y which, as wc shnll se e,

pro vides uscful insights. Ncvcrthclcss, as fI,; is at a Iixcd lcvcl Io r ull ultcrnuti vc
cho iccs, thc outcornc of t hc choice pro ccss is exaclly thc sume as for t hc maximum
U t iI i1Y 1110(\ el.

TllC consumer 10.'5s as so ciat cd with choice z.' is, in tcrms of u t ili t y. c.quul lo
/(,; - /(,: which can be mcnsu red al z' as

lI"l;:', y" -8,,(z', 1I,;)]-ll"[;:',y,, -p(;:')]

The los~.J-,.~-.l'_~ili..!.Y..\Viii cfLeqiyel~121y_~~<Jll.cc.LiOJLiILlh~ ..~.Q1U;lImplion of o thc r
g(?~)(I:~.._~~:..i!2._~I~L-S;.~?!).li.~1\11e r sa vi ngs.

The scco nd-bcst choice is thcn Iound as thc uf'Icrcd land lo t which yicl ds í hc
co nsu rner (he minimurn íoss, or thc maximum consumcr surplus S. Such a choice
is lile solutlon nf

(( A'\l.~
;:.... ,~\'

JI1a x iIII is C' S" = 111~\Xí 111is e ¡u Ir It, y" - P(z )J - u " Iz , )'" - e ( Z, 11,,) II , (7 )
;l.(!;S ~ES

wi t h s thc sct of avnilublc clioiccs in í hc lan d ·lllarkel. Wc shall cnll cqu.u io n (7)
thc maxi mum co nsu mcr-xurpl us rnodel or mnx Co.

To i llust ratc lhc 111:IXC.s rundcl, cousidcr Ihe linear indircct utility íunction

V" =I fJ:' Zk -\- (3" [y" - p( z)1 , (g)
k

wi l h (J" thc un k lI()WJl se 1 () r l astc co c lfi cic.n l s ;¡ss()ci;I!~~:.iiD~.0..\.!.I.l!.~r h. Th is
fllllcli~-f~;~~l'''ís'ryi)icar()T i;ií\a~\.¡s·c-llió·¿TcTS11l\~hiclI thc logil cxpresST<~n is uscd.
T'hc wi lli ngncxx-tri-p ay Iu nc li o n is thc so lutio n of

11" =,2:: fJ:' Z.k + /J"(y" - O,,) , (~)
k

.~

linear ruul givell by

.L ( ")'(J" - -1- (( )
." L.J k q ".f3 k

Thcrcfore, ihc I()ss asxocintcd with any land lol z ' is ubtuincd Iro n: í hc dif'Icrcucc
bctwccn cquatio ns (9) arul (8). Af t cr SOl1lC 'sirnplifiealiolls, the co nsumcr surplus
can be cxprcsscd as

which is also

()" = y" - ( 1 ())

D.?1"______ ~..,
O,,(Z,II,;)-p(z); .s ( ') I ( ,.), "z: = jj'" 11" - 11"

und thc sccond-bcst choice is Io u ud by SlJlvillg

't; \. "'--.:'~ (1 J)

maximisc S" JIIax i111ise 1 f:) " ( z , 11,;) - p( Z.)l . ( 12)
t.' J 1. t,

L ..... . . . ._. .. -----.~-------.--.-.-- .. - ..
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N ()Ie th a l i11 e q \I;\t j o Jl ( I 2) (IJe ei!_!!~.~U~l~X__~U!J~LI!~_i.~_~~.!!.:2.~~U ¡LJl.lil.!l~ll~l!U s
and rcprcscrus the maxCS moclcl fOI linear ut ilit y Iu nc ti o nx which is an altcrnntivc
spccification of thc usual linc ar maximum u tility mo d cl. Alt ho ugh t his spcc ificnt ion
·is·yalid Io r él linear spccificntiun. nf utiliry, with í hc p,cllcral'fúrúl of "lhe es 11l\l\ k 1
givcn by cquati o n (7), cquut io u (12) providcs a usctul intcrprctutio n of t he maximum
ut ilit y modcl. which a ilows u s lo hu ild thc bridge hct wecn t h c hid aud t lic choice
a pproachcx.

,~
". _.~

2.3 Tlie quttsi-unique [eature o/ land
1 now introduce Alo nso's nuuk et clcruing coudi í io n lhal a~ail¡!l21e li.mü h~!;¡.ill.Q
¡~isig!~c:.cl~hc.12cst bidder. This coudition is justiíicd he re as [he natural consequcucc
of the fael th.u la.!.!~LL'iªu:i~¡)!'<;~.!·~sm!r.~~.,,-@chEnnol bLIlIllil1!~cI. "l'his is not
01111' bccausc sp;;-ce is li mit cd , bu t also bccn usc land n tt ributcs (ncecssihility.
IH.:igJ¡\¡ollrhoo<l qua li t y, de) are (he rcxu lt of no npucu niary u rbun cxtcrnul CCOIH1Illics,
cosilcss for luudowucrsIcxccpt through t axcs}, which canuo t he voluntruily rnoc\ificd
by lile owncr in t hc xho rt lc rm. ;\11 rhcsc chn ruc tcrixt icx m ak c cnch l.uul 101 highly
pccu 1 ia r, o r quasi-unique,
Arldi tionally, \\~_ aS~~~_.~~~~~_.:~~El::!i~E~_;!!Lr..!·QflL!lE\!'iimi:i.\:niso the y will always

sell to thc bcst bi ddcr. Thi s docs nol includc thc casc iof govcrIlmCnls Io llo wi ng
social poli cics inst cad of maximum-profit objectivcs. Thcrctorc. land lo tx are suld
in thc m ark c t lo t h c bcst b id d e r lhrough a proccs~ similar lo au uucrion.
T'hcn , und cr co rnpcti t ivc co nd il io nx ami givcn individu nls hid accol'ding In thcir

wil li ng ncss lo pay, l a nd priccx are g ivcn by thc bcst b id; that is

p(z) = l11<lximiseE\:(z,l/,;), (11)
x • /1

whc re H is thc group of potcntiul buycrs of 1<1l1d. Potcntial huycrs includc (hose
Illlying IIO!. only huuxchol ds huI also I;llld Io r evcry o rhcr ncrivit y, Ior cxumplc,
business, scrviccs, sho ps, schools, cte.

2.4 Th c liid - clioicc modc!
Thell. hy rcpl:lcillg p(7.) i;\ cqu.u io n (12) 1))' cqu.u iou (t J) \Vl' o bt a in

m axi misc S" = niaxi misc ¡C::-),,(z, 1l,:)'-IIII;¡ximisc ()~(z., 11,;)1\
: f 1 .~ l. ,\ H l. 1/

(1 ,1)

~
, •...;~P'

which i.': Ihc discrc lc aud dclerlllillislÍt: Io rmu la tjo n 01' t hc bid - chulee IlHH\e1.
N ()le I ha l t.:<) II a {i 011 ( ]/\) re ~~s.~!!~_~!_ eq~.i!~~~l~~!!L~lIode 1. ln dcc d , eq ua 1ion ( 12)

is " d c rn a ncl m orlcl wi t h cx-;~i~e'101::; priccs, wlrcrcnx cqu ati o n ( t J) rcprcscnt« :1

Sllp]1l)' 1110<lcl, o r t hc pricc which ma ximiscs supplicrs pro íit. Thcn. cquililnium is
Iou nd by solvillg t lic s yst cm of c qu al io ns (12) ami (13), which in t his case is
ac h ic vcd by rc pl aci 11g eq U;l 1 j () 1\ ( 1:1) i 11 cq II a 1iOI\ ( 12) gelle r.u i ng 1 he equ i lihrium
m o d c l «r cquat io n (14).
"Ihc bid - choice moclcl n o t o n ly s t.u c« t hc scco ud-bcs t choice Io r ('OIlSlII1Jcr h.

bu t a lxo whc t hcr he 01' xhc ix ablc tu ou tb id o thcr potcnrinl huyc rs. ;\SSlIIllC, Io r
cx.uuplc, lhal (he willi ng ness of COIlSUllIer It lo pay Io r la nd 101 z ' is higher t hn n
ot hcr bidclcts, íhcn lhe p ricc 01' <.' is xct t lcd al p(z.') = 01,,(;:') ami, Iro m cqu nt io n (11).
l)¡c"conslIIllCf su r plu s S,,(z.') = (l. BIII, if consumcr lt is not the bcst biddcr for z',
t hc n G,,(z') < )1(z') an d S,,(/) < 1). Hcncc, in this dctcrminlstic moclcl, lile uppfr
limit of lhe consumer surp lus is eqll:¡] lo iJ, which is achicvcd only al a land lo!-- - ~ )-' ' ... _~..-
wh crc í hc co nsu mcr is ahlc lo ml\\lid othcr buycrs. .
Whut is remurkublc abou; cquation (14) is its ability lo cn!bracc. bol~~J.I!~

\).iQ~.1iIlg a pp ronc 11, dcscr ihi Il(i Ihe co III pct it iOI\ alll(?~lg_l~~~~~!Ü~~\!.l~~0.Üns (g r()~).
:'!~~LJ!1Q..~h()iee'· ;;-I~I)-,:o¡,ell~l\j~f)12i:-;-)~;¡~EIS~~-_!!~c-~ilÚÜl!L;;s..~I~!Ul!l2J~1!Ü2.!L.n.uüll!aJ1
tl~.!:2Hgh ny~.u.9!2k~~T~~Ol~p ·;f -Scconcl, onc shou ld rccognisc tha t thc bcsl-hiddcr

;)--
~!:EW.fWt1!!i!~.Jil!1.t.1!!:~.J~l~(,r:,r."',"":I! j;~M;.i!Pm~.(~WfP.lfJNM'rl.1TJPl)N\'i~\I#rs-l"""*,i'.N"'----
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conclition is both nccessary and sufficicnt lo allncalc land, ax it always assures zero
co n su mc.r slIrplus.· 011 t hc othcr hund , in í hc mnximu m u ti li t y m od cl wi th cxogcnous
priccs our argumcnt of the ~~~~)S)~JLS¡JJi!.!..'.d, which irnplics lhal erices
ar(LnS.l:~SS<lri.!..Y_f.XflJl.l.~le.QJ?.r.Jb~.~IQ)n¡lIl~IJ()r.J~I.!l.t1 (Ibl is, p riccs a rc Clltl()gCIJ(JlI.~) is
n o t rccogniscd. Ncver thclcss, if the quasi-uniquc Icntu rc <llld t he Il1<lXill\\II11 pr()fil
c o nd it io n are acc cp t c cl , t h c d c rn a n«! - choice rno d c l xl io n ld he in t crp rc t c d as ,"1
equilibrium modcl.

[

' Now, wc are in a poxitiou In mak c thc m ain co nclusio n of t his paper. Ir ihc
(.,\UaSi-UlliC¡lIC aSSUIllPli()I1. ¡S,' aCC,'CPled, l,he.,.S,'CCOl1d-,[¡eSI 11,.J,calion choice idenli,ficd hy
the ma xi mu m utility mo dcl coincides wi í h thc outbiclding loeation givcn by thc hi d
mo d el. I ¡encc, tb.~21.s1l.Li!lg.il.l!J~()a.\;.lJJ.) ...((lUi.JJrjQIr.tü_UJ<': __,¡11;1~ijlJ...l!ll\...JJillÜy,-JcJH1L~)
a p p 1'0 a e h; bo 1h I' roe! t.r...c~_J!Jt,;~).¡UJK,JanJ.::.ust:...J.U...1J l' ibu 1i()n .

...•.-..-...---------_ .._. -_ .. -- ..._._-_.. . .

3 Tllc cmpírical co rup arixon
Hcc ausc of t hc diff'icult ics in rncusurinj; ind ividunls' hchuvio u r, it is more rculistic
lo d cp a rt [ro m t hc dctcrminis tic annlysis ami clcvclop stochnsric morlcls which
a l luw :t more Hcxihlc h,\IHllillg Ilf :tv:tii;rlde d,\I:1 SIJ\IICl'S. 111 t hix scclillll. lile

cquivnlcncy hCli\'CCI1 hicldin)'. al\(1 choice stoch:lslic mo d c!s is cx plo rcd , Icading l()
t hc stocha siic Io rmu lat io n ()f thc bid - choice modc l. V
To bc:gill, it is wo rt h Il\llillg t hn t IIl()SI o í t hc cri í icixm 01' t hc hcxt-bichlcr

appro ach is ovc rco mc s im p ly by ;t1lo\Ving a xt ochu xti c a nd d ixc rctc Io rmu la t io n, as
in Ellickxons 1l1Odc1. 111 orclcr to avoid conlusing criticism of mo dcl [o rm ancl
undcr lyinj; t h cr ny, ;\ In i r C()lllp:\ris()11 i x achievcd hy cOl1sidcrillg t wo tuu l tiu otn i ul

logit modc ls, orrc buscd 011 lile hidding rulc, thl.~ othcr on thc individuals utility
ma x irnising condition.
Lct us int rod ucc xomc no tal io n:
is lile im lc x Io r a s pcci íic land 101 Iro m a í o l o l o f s a vn ilab lc ;

lt is Ole inclcx Io r a spcci íic individual í roru í hc po pu la t io n l l :
Z¡ is thc vcct o r of lile lot at tributcx which hest clcsctihcs i , illClllllil1g. :tlllOllg othcrs.

thc sizc of thc lot, cnvi ro nmc ntn l chatact c rixt ic s , a nd ncccssibili ty advnnt agcs:
fJ; is thc obscrvcd mark ct pricc Ior lo t i ;
(-)¡,¡ ix thc willillgncss t o p:\y of individual !I r()1 l.uu l 101 i . IIII í lu: uo t n t io u of í hc

prcvious scct io n, (9,,; = 8,,(z;, 1/,:).)
III this scction t hc ;\I1alysis is conccutr.ucd ()II í hc individual o r disaggrcg:tk C:1SC.
Acco rdi ng t o t lic bi d d cr a p p ro uc h , a givcll lul i \ViII he :\ssigllCd to Ir ir he o r

shc is wi ll inj; lo pay í hc highcSI pricc co m pnrcr l wi í h :111 o t hc r altc rn a t ivc hi dcl c rs .
In t hc stochas tic bidding app ro ach. willingllcss lo pay Iu nc ti o ns are ns sumc d lo he
rando m vrui ahlcs thc n

I J!f.?\"
J: •• ,.tfttji-

e'p '1. ,

G = 8(Z)+f(~, ( 15)

whc rc t he ru 11d o rn C:rror t:(~_S~!l.J1~1}.CJl_C m le Il t..!IL~~I.. i.11en t icul ly ti i~qril~~~~~J~.~J
~¡.~~~.<;Lílt,:}~J.:'i0._~LiH!-;'IC:lltj.!..l~.I.i_~~'-I!!!!~. T hcn, lile p rolla hi lit Y () f ind ivid ti :11 f¡ 111:\1.:.iflg
a succcssíul bid [o r a givclI' loc.uion i is

f'",; = ¡'10,,;? m a x 0";, Vg (; /lj, (l ())

whcrc thc asxu m pt io n lhal iudivirluu ls wil! hid ;¡ccording lo thci r wi l li np ncs« lo pay
is irnplicit. Thcn,

:-'¡' : .~:."; 'o,

1'". ;
eXp!l G¡,;
---"'-- _ .._._---- -- -L CXP!i (-)~; ,
J!

( 17)

whic h is Ellick sons mu lt ino mi al logil cxprcsxiou, wit h 11 thc dis pcrsion paramctcr.
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III t h ix Io rrnul.u io n, t hc c xpcct cd mu rk ct pricc "; ix, hy d c li ni t io n, L'llll;¡\ III rhc
ex pc ct cd 111<IXim um bid. 111;11 i x:

'1i, = 111 i: eXI)/' 0"
~

(1 S)
/1

1\)' r cp lac inj: c q uat ion (1:-1) in l'qll¡¡lioll (17), I rcdlll'l'd lile Ingil,l':'\prcssioll In

j)¡,/; = C:,\P/I(('1h; - h;). ( jlJ)

No\\', by IIsillg cqutu io n (1 'J) íl ix p():;sihlc lo cxt iuuuc lile probnbility lhal an
incl ivid ual will he assigncd a gil'cl/ Iocution i , and this calcul.uion can be done Ior
a ll indi viduals and availablc locatious. Arler lile nuciion ()I" ull nvnilnhlc loc a tio ns
i<; s im u l.u cd , o nc cu n o hxc rvc l hc resl¡Jlilig spiltíal dixuihuriun 01' iudi vidu n lx. FIllIIl'
thar distribution, Ihc probabilu y of a given individual h hcing loca'lec! al i, 1';,,,,
compn rcd wi t l: hi~ o r hcr O\V1l possilJilitics uf Ilcill¡~ Hnally locntcd :Il unv nltc rn.u ivc
lo cat io n j E S, GlIl be wo rk cd 0111 hy dividing /''''; hy t hc co nd il io nnl p ro hub ilit y

l ' - \' l' .
1, - L_~ "IJ'

j

t liut is,

~
i I'"u '
j

which dcxcr ihcs t hc d isuil iu t io n of' I,)('alioli p rob ab ilit ic« across t hc spaC<..',(I\ Not c
t ha t lo c.u io n p rob abi li t ics !';í" ,\I\(I 1 '''¡i n rc nnt mcnn t lo he idc ní icul hu t cousistcnt:
wh a; s h o u ld be id cn í ica l is t hc sp¡¡li¡d d ist rib u t io n of ho usc.hold s. which is nssur cd

hy cqua í io n (20),
I~epl;¡eing cquní io n (llJl in cqu.u io n (2()) wc obt aiu

p,/" (_~O)

e x 1)/1 (e ' -- b ), - IJ/ I

')' ·~·~-I~"/·I-(-(.j···=~:-h)' ,
L ..J 111 I
i

an cx p rcs sio n of t hc no rmal logil Io rm n t , No te t h.u lile diffcrc nrc (-)'u - {I¡ is
illlclprcled as lhc individual s1l11~~~~.!.!l:i. at i and payillg the ·!)1Tl-:cJ-,,-.-
Tllcrd,)I"e, equillioll (21) i:-i t hc I()gil cx p rcxs ion rol' llic,illllividual's m aximisu tiou <lr
hi-. o r hcr ()WIl (co nxumc r] SUljlJ¡IS; t h al ix

r., (21 )

1'", O~ I'I( (),,; -1);) > 1I1a)«((-)'" -- {¡, l, v ¡E .11 (::'2)

ll cncc, t hc rcsul t o I cqu.u ion (21) xhovvx that ~~<::-.:."-I~ia~E!:º-l~~ilil~G.l~!i.~
()J¡ 1;1i 1i,.'1I f ro 1!.!.J!l~ .. ,!!Ú! (1 i IIJ.~1'11 le is i( 1<: 11UullJ!t .LhJ.'._pluLUll)iliIY d is Iri 1'"1i\ 11\ II ¡, l;¡ i Il<'d

I;_.!.Ú~~:~;~~f;i~!::¡~~i(ID._(!j~r~~~¡IY1~T~;;·;¡\J~'~-)~I.s1111,Iy~)_:)~!!P l~!~_,\Vhic¡; -'l:ese ili-íiTc's'Tl1 c'-prc'\, i(l \IS
C(lllclllSioll lo (h c d ct c rm inist ic C;ISl'. Mo rco vc r. i t pr()ves í hc cquivulcu cc \1CI\\'l'CIl'
thc hid íllld t hc choice ílPPIO;ICll(',S rol' lllc slllch:lstic ('orllllllati"lI \)1' ;1 C\11lljlL,tili\'c
lnud mnrk ct.

11 is wo rt h mc nt io ning í hnl , in Iacr , p rcvious u í i lit y mn ximixi ru; modclx. which
i nc lu dc iand rc nt s 01' priccs ¡lS an att ributc in rhcir ind irc ct utility [u nct io n , ha ve
no [o rmu l diff crcncc írom í hc co nsumc r-su rp lus cxprcssio n o I cquation (21), aud
rhc cstinuucd co cfficicnts llave ¡¡ similar imcrprctario n as 'mnrgiual valucs al
cquilibrium'. For cx.implc, xcc ¡\\las (1 ()~2), 11'onc divides í hc {incar uti lit y
íuncrion by the rcut cocfficicnt, rhc ncw cxprcssion can be intcrprctcd as' t hc
co nsumc r xu rp lu s bcinj; cqual lo williuuncx» to p;ly minux rcur.

11) N()le th at í hc dc uominator in cqu.ui.in (20) is. in gcneral" IIt)1 equal In unirv ;¡, SlI1II1IIalipII

i, 011 101' II()I 011 lilJlIscholds.

...._--Jt-··..-.::..._,,-,,- -" .--..,,,
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Incidcntally, the di~pcr:ÜS)Jl Ih¡r_UnICLCJJ(_LIIm~i~I_~g~bc_~iqlle for hoth apprOadlCj.
Note th a t it is a k n o wn. pro pc rty t ha t í hc inc lusi vc valu e of a Gu mbcl disuibutcd
variable e, namcly b , Iol lo wx a Gumhcl dixí rihu tion wi t h thc S:\ll1C dispcrsioil
parnmctcr ¡'-1, Thcn cquation (21) lllay be intcrprctcd ;lS a ncstcd logiL modcl with a
scalc p a r a rnc í cr 11', J( I :"'" J(, llcncc, a \lllit~IC valuc [01' ¡l reprG,scnLs a spccia1 _~lSC-- ------ _ .._ ...._-- ----- _.. --".---- ---_.- . --
of a fnll1ilLDL.!l~.~c.sLl1lOdcls. Fo r cx a m p lc, Hnynsb i ;\IId Doi (19K9) Inuntl valucs
f;;-=-;:;-TliZ¡--l\'1NL (fllulLillolllial 1ogil) scalc p.utunctcr of abo u t o nc t hird of t hc choice

Ml+L scalc paramcrcr. '[bis issuc rniglu be ;¡ source of inicrcsting contributions
Ir orn a more st.uisticnl anu lyxis. which is hcyo nd our prcscnt conccrn.
No w, we cxtcnd our conclusion lO covcr uic cmpirical mude!' That is, thc

diffcrc ncc bctwcc n thc two npproachcs is mcrcly formal. and rcvca ls L\Yo a l tcr n at ivc
ways Lo Io r mulat c t lic sume problc m. T'hc locatio n distributiou of ind ividu als in
SP¡ICC is identical in bo t h approuchcs. Bot h appronchcs are indccd equivalen¡ and
cquations (17), (18), and (21) rcprcscnt thc stochusti c bid-choice mo dcl.

\VhaL hap pcns is t h at, as t h c su pply mo d cl is co rn plct c ly dcscr ibd by co nsumcrx'
bid s, t hc cquil ib r iurn is solcly dcscribcd by consumcrs' bch aviou r with supplicrs
rcrnaining as passive agcnls in thc mnrkct. The u ndcrp inniug axsu rnpt io n lending
ro thc cquivalcncc I!Cl\VCCIl bici and choice logil Illodels ¡s, ag;¡in, thc qunsi-u niquc
Ic a t urc o f l a n d im p li c iLjn cqu ut io n (1 H),

"'~"~
1

.4 Thc uggrcgalc 1II0uel
IL is worth no ting that thc rcsult ob tuincd nbovc can he extended to í hc case o I
aggrcgate altcrnativc s, as will be shown in this scction. This cxtcnsion is importunt.
as xputiu l aggregalioll o I lo c at io n altcrnuti vcx in í o i'.()IICS is a normnl prucricc in t hc
choice appro ach, whcr eas aggrcgaiion of individuuls into horno gcncous groups is
COIlllllOIl in the biddiug appronch. In bo th cases, t hc a im is Lo reduce thc n va ilablc
cornpct iti vc altcrnati vcs Lo a Jl1an~lgeable numbcr.
To compare thc bici rLIIe wi th thc choice approach in aggrcgnte modcls, considcr

for cxarnple l!le classificalion mc.th o d lor aggregatcd a l tcrn at ivcs , plus a givcn
aggrcgation of indi vidu als into grollps an d of lun d lo ts into zo ncs. TIJc bidcling
Jogit cxpr ession of cqu ation (17) has Lo be amcn dcd in ordcr lo obta in thc
aggrcgatecl vcrsion. Thnt is

/1'1 Ih, C;'/1/( 0",I HR 13.i CXP!I o; '
~

J\.j (23) ••whcrc
p,,!j is the proportian of lot s al zone i occupicd by g,rollp Ir,
Ghl is rhc average wil1jllgI1C~:i lo píly 01" group f¡ Inr land 1(lls in ZOIlC i,P1
11" is t hc sizc of grollp h,
13,,; I is {he measure of variability of thc willingncss lo pay of thc elemental .

altcr naiivcs in t hc aggrcgélLc alternativcs,
It is wo rrh mc n t io n i nn t h a t a s p cc in l c;\SC is í hc :;p:llial a¡:.¡:.regntiol1 o I la n d 10Ls

of diífcrcnt sizc into OIlC zouc. lt is widcly acccpicd in urban cconornics that the
sizc of the lot , q , is a k cy v.uiablc in location dccisi ous. l nd ccrl , thc t radc-níf
bc í wcc n q a nd acccss ihility advuntugcs has bccn ihc ha sic argllI11C/lt in mo s í of t hc
classical urb an cco no rnic thcory. Mo rcovcr, if.J()L _~izes are n~)!.JIQlllOgcneous
wií hiu a z onc, ,lgl!l'l:gaLion wi ll im p lici tl y rncan a 11, a priori n vc rngc Iocutiou \"Leqsi\y

-. - - - •• ' o" -;'- .- _ •. ". o., •• __ o," • ,.-. , •• -.' •••• ' -- , ',"'~:( 'í ", - ..•.'."".; ,,·',,'1 ~; .•

for t hn t ZOIl.C. Ncvcrlhe!Csii-,-JJ,,¡ allows us lo '¡íggI'cgate land 10Ls of SOIJlC di ífcrcncc

(2) Frorn Hcn-Ak iv« ami LCI'I11i11l's (1~)H7, pagcs 25H-25Y) dixcuxxiun pngcs, (3 íuucttuns are
assumcd lo b¡:: indcpcndcut of thc dcf init ion of aggrcgatcd altc ru ativcs.

~: i~",.M.¿'.¡'i¡WF5lHli i5,jicl'fW\Wi(i'l1alhbJJliiifiS!.t:"tiD'tIWh8C1!WOl'Ml'it'eUh.IMfltii\Jlti.WUi.¡¡;.il5a:/
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In ~1i':C, sti ll íI:i:illJl1illg (\11 avcr.igc rlcnxity. IHII without int roduciug :lggrl'galio!l hias 11,1
" thc c s t inuu io n of pn ra mct crx.

Fro rn cquation (23), t hc cxpccicd rC1l1 rol' land locut cd al 1 IS"
"o. ' I
'hi -- 11l'i~ 11, /J¡;, exp¡¡()¡;¡ , (2.1)

11 ~

which can be rcpl.iccd in cqu m ion (23) lo obt aiu

/)". ~~ 11" 11,,;CXP¡¡( (-),,; - h¡) . (25)

No w, tlic cxpcctcd nu rnhcr o í houscho lds of lype h beillg locarcd at i , l I., will be
p rop o rt io nn l lo lile nu mbc r of 1;lnd lo t x of typc i nvai lnb lc, s.. T'hcn,

II/¡ j •.....-::: Si I~" .j ~ (2ú)

t.~.
\

and

n; =L ,\/',,).
i

By dividing cquatio n (2ó) hy cquarion (27) wc o b t ain t hc [)l'oporlion of the group /¡

loctucd al i cornparcd with thc total population in thc corrcspo nding group; that

(27)

IS,

S¡ /'" ,j

\" . l ' 'L..J ,si ".:¡
i

whe rc cquu t io n (25) is uxcd lo o b t ain

I ~"
'.'.¡'j

11"
(2K)

'::

s¡lJ/¡jCXPI'((-1/¡j -!J,)
...... -_ ... _._ .•._- .._-- .... _ .._ ..._ ..__ ...
¿\ /J/¡; CXP¡l( ()"i - h,)
i

Lqllalioll (29) is t hc c xp rcxs io n of t hc ílggregalc choice morlcl. ami thc proof that
t hc m ark ct hiddillg rulc is it lcn t ic al to lile choice npp rouch if b , ¡IS dcfincd in
cqu a t iou (24), is ablc lo reproduce lile o bxc rvccl lancl-rua rkct priecs (that is. lile
qu as i-uui qu c Ic a iu rc ()r l.m d <lpplic,,),

Ivlo rc o vc r, Ctlllaliolls (2J), (2·1). ¡¡lId (2'J) rcprcxcnr thc ;¡ggrcg;\lC bid +chuicc modcl,
wit h thc axxum p tion of xi m u l t nnco us l l D dixt rj bu í io n 01' rcxidunls. "lhc moclc] can
he cxt imu t cd by llsillg cit hcr cquuí ion (21) or (2\)) hUI, ir: nny case, itllp()sill!-,- thc
:¡ddiliol1;J! cqu al io n (2'1).

1),:1, (21) )

f~.,,~~Jf

~
\I . \' "" .1 ,r

, .\ ¡ .-

'. " .. _W!!l'w':WlnlW't:t!1~~~~- . ._.n_· ..

5 Fr om cornpcf itivc lo spcculativc mnrkcts
'Ihc co nc luxi o n IJ¡;¡[ 1J¡(; bi d up p ro ach is cqu ivulcnt lo lile choice appronch Ilolds
o n l y u ud c r lile s í at cc! co nd ition 011 t hc Io rmut io n o f lan d rc n tx: t hnt is, aclll!l.L..!~I~
shol1l~U~~~_~~.lhº-_<;:~12ec!.sQJ~_d-allcl~~~~~~..Q~!1~ [cquations (1 H) und (24 )1. Ir
pcrícct co ndu ionx prcvnil in í hc I;llld ru.uk ct (tluu is, irprÜ:CS2~~_~~~~LÜLltQ!l~'
¡¡ny ~mU!LJn()lI()p()ly p(l~vQr) íL j~Ul~QX~!.i~~~lllync;¡;C;p!!!h[(U1Lllli:iIIIJlC thntthis
CO!I~~~UlOl(G.:· .------. ,

llo wuvcr, th ix Illigllt n ot he t hc C;¡SC 1I111lcr con d itio ns whcrc priccs are suhjcct
lo spcculat ivc lo rccs. Thc qucstion 1 intcnd lo ad drcss in this scct io n is lo whn t
cx t c n t thc bcst-bi d an d t hc choice nppronchc« d if Icr in l hc case of spcculat ivc

1ll;1 rk c t x. lo r 011 r Jlll rpoxc , ~ecc lI"1;~~~~\_ is \lIHlcrsl ~)(l~!.~"- __~._~~)-'-~]L:.~lL.I!,~~~~~(_)l1_~~~Y
12il.!y~r, fo r e x a 111pk, i11ro 1'111a 1i()Il--iii"j f lit lI'l~e-·Í;1I~-¡1 p rices. 111 t he ha nd s () f In I1d o wnc rs

(01' dcvclo pcrx) it can he u sc d I() gCllcratc c x pcct at io ns aholll. rhc Iu t u rc pricc o l
lile land , and in t hc hands of C()IlS\lnH~rS, t hix po\Vcr Illighl bc used lo spc cu lntc
\,ilb thcir hids Ior l a ncl.

I
I

l
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Thc m ai n o bjcci ivc hcrc is lo extcnd ou r pr c.vio us nualys¡s so as \0 covcr thc
Ci!§'9__:'é'l.~~~.f.<!.'isurn_crs bcb.ºvc J!{!-I2-'iC¿~ takcl~s. Thcrclorc we shull considcr tl~se
of supp ly spcculatio n, where prices are assumcd lo be cxogcnously Iixed by
landowncrs. lIo wcvcr, thc élnalysis is co mplcmcutcd by 1\'10 othcr cases: in t hc
seco nd case in d iv id u a ls m ak c bids which includc a spcculativc clcrncnt, and in lile
third case spcculntion in bol]¡ sirlcs, supply ami dcmand. is assumcd sirnu ltuncouslv.
For our purposc, il \ViII be uscful lo a:iSUll~_J'-li!lJhc __Hl~\;_~ÜHtiY_~.lll.aLk_GL~\!as

dcvclo red f ro m an ~:~U.i.al!Y. c;2D~E~liti\l_~C¡¡U i li b r~ll m __~ri~il~g__~~2.~~_(~.~l¡c1.dcn <:Jm-'.lge
in lIlark¡j-coi1cJTIIQlls. Analytically, \Vc\viil;ls'sí'Inc l]¡al~pcclIlalive valucs (priccs
nl1'dbi~J~)¡;':C~¿11 J~scrihed by .thc ad d i t io n of a d ist o rt io n clcmcnt lo t hc thc o rctic al
COIll pcti ti ve val ucs, thougl: 1hcsc clcmcn ts should no 1 be con Iuscd wi th a parallcl
vertical mo ve of pricc 01' bid surluces.

5.1 Cose 1: purc SIl/J{J/Y speculation
Now, considcr t hc case of cxogcnous land priccx, antl assu mc thut Slll2l?J.Y~~~~~_lI.!~~i~.!.
(listorl~~c()1I1]J.eli~ivcl:<::nts. byun amount cC¡lIal.t_(~.~.l (pusitive, ncgativc, 01' zcro ).
T'hcn , obscrvcd IlCW priccs are givcll by

\~.

[1; {);+ ó;, (] ())V i E S ,

wi t h ()¡ d iIfc rc n t Io r cvery lol i, so p(z) a n cl h(z) are no t pa rall cl s u rInc e s.
Thc cffcct o í spcculativc priccs is that C(2.!!:'i.l!JJI5~L~.-,-~ULIl.oloDg.crbe ublc lo pay

t hc prícc_!lnd still'l\.:hicyc .lhe. uti1ilyJ~vel 11: cnjoycdnt C()lllpeÜlLY~G._p-,j~,es. Ir thc
ConS\IIIlCI pcrsists in Síllisfying his 01' hcr wish lo buy Iand, SOITIC ndjustrnents in
cxpcuditurc un othcr goods \ViII be ncccss.uy. Thcn the consulllel"1j IlC~~~5n¡i\ihrilllJl
is~~c~i,<2~~0_~~L~ lg.:::E_'~ ~U..I.L~y.J.<;'y'cl,S;1y 11", Which 111;¡Y im pl y a ti iIlcrcnt scco nd-
bcst choice z" as illust ratcd in figure 2,(') '!'he original competitivo cquilibrium [01

thc cnnsumcr /¡ is indictucd by po int A, with priccs b(z.') ami o pti mu m choice
(z '. /1,:). I'o in t I3 sho w» lile ussocintcd scconcl-bcst choice. Undcr cxogcnous priccs
p(z), t hc n cw cq u i lib rj u m is al (z", /1,:'), xh o wr: as p o int e, <1llúl]¡c scco ncl-bcst
choice is sh o wn by po int D.

As land p ricc s <tIC cl ixt o rt ccl , (he choice n p p ro a c h is upp rop riutc hccnusc
individuals are assumcd to be pricc tuk crs wit hou t any assumption about lile
Io rm at io n o l p ric cs. As in t hc co mp ct it ivc case, I1l;¡Xin1l111l uti li ty is cquivnlcnt lo
lllaxCS for (hose wlio pc rxixt in 1l\lyillg l.uul. 'J'hCII, rol' í hc linc.u: u í ili t y C;1Sl"

Q)
cí

S" == 8,,(<:, II,;·)-p(z) = 8',,(z)-p(z)
i'&¡,
~.~"

./' p(z)

»>-/O( ,,/b(z)
/~~_.3.0(/( 1

~

/ t/~._~. 0(,,")·-
. tfO(II' -

1)~' .?\~.,--o ! J. ,,<"(/,. (11)

I !f'í I I
)-/ I 1 . '.
-")' I I I ¡
)/ l' "
I 1 1

I
Z

~;~:.}.;);
FIgure 2. Co risu m c r choice u n dc r :t spccu hu i vc uuuk ct.

(.') Nntc t ha t t h c r:1Iiol1;tlc rol' C011.~1I11lC1s(o ;lceel)1 (he [r rxx /l. -- 1/" is Iuu m! in t hci r
cx pcc t a t io nx lo rccovc r t h ix loss by [u tu re incrcase i11 1,111dpricL's, which is :1lso n spc culativc
hc haviou 1'.
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Note t h at in t h c choice a p p ro nc h i í is implicitly aSSUI11eJ t h a t co n su m e r /¡ has
m ade thc acljustments in e xp cn d it urc a nd in t hc achicvab lc utility lcv e l in o rd c r to
mcet the exogcnous 'price p( z ). -
..~;N~~lj!L¡!1i~s:~s~rr~ccs _ar~:Il()t forllle(I;~~llle_~2~ltcO!:.~~()~ tI~_e_.~)id-at'~~~(~!
pro¡:;~:i~. Bu!. COIl~L1I11~.L'i..__W1H)..._~2~!Y....!!;!1_~ in t~l? ~p.~c:~~I~~!l~º_!~~a~E~!...!~:~~:~~..l~~~~~_
il\!jl!stcd thcjL_willing!1.~0;~.!g __P'!ly in ordcr to match tl~21!~·1..~<:U?1{.,).(4). Ad ditionall y,
p(z) rnust still rcf lcct í hc bc st hi(¡-for ln nd, othcrwisc landowners woul d not hchavc
as profit maximiscrs, which is an assurnption in thc modcl. Thcrcfore, from the
m () ele I Ie r ' s poi Jl t .o f v ie w, p r ie~'i._~:!!~.!i!.!..._~~_~~E~_~~!11<::.~_~~L~11~__~~~~s!l!!~~!__~~)!.!~~!I!l~!S'
(r<;ysa!gQ}_\y.inÜ}g,~~..!-º-11!!y_JQLlll!EL
Ind ce d , once t h c new cqu il ih riu m is cst ab lishcd it is clifficult to determine

wh ct hcr pr iccs are cxogcnous or co mp ot it ivc ; onc can only observe t runsucrio ns
of l a n d Jots. Hc n ce , t hc mark ct can be rnodclled as ir it wcrc cornpctltive, and the
cqui valcncc bct wccn thc two nppro achcs is evident. For the annlytical proof,
simply rcplace ({,; by ({,;. inscction 2, o r E-),,(z, 11,;) by 8,,(z, /1,:') Ior its cxnrnplc
of linear utility.
Lct us IlO\V conccntrarc on Ihe case of Ihe stochastic linear utility modcl lo

illustra te ho w t hc m a rk ct 1l10VCSIro m ihc compctit ive lo t hc speculative cquilibr iurn,
o r ind c cd hct wc cn two íc asib!c cquilibrium poiuts. Wc cxprcss thc new (3 vnlucs as:

e,~! = e lo!+ (~¡,¡ -1- [:" , (31)

whcr e (\¡ rcpr cscnts t he adjustme.nt of c o nsu mcr "'5 willingncss to pay to the new
m ar k ct conditions, which is asxu mcc] lo he dif'Icrcnt Io r cach 101 i ; (hat is, sllrflle~s
(~\ and (1;' are no t parallcl ac ro ss t hc urb an spacc.
Then, lile exogcnous price is matchcd by the expectcd valuc of the se! of

adjusted b ids, h¡', t h a t is

.< .1. \~ I

Pi = b¡ = - In L, CXP/l eX¡ ,
f{ K

(32)

which can also be cxprcsscd in t crms of thc changcs with rcspcct to the compctitivc
case as íollows:

1
()i =: --- In¿cxp/i(\¡

/' K

Thcsc last í wo cqu at io ns illus t rut c the formation of b id s in lile case of exogenous
prices, 01' how d c m a ncl reacts lo cxo gcuo us p ric cs in o rd cr lo adju s t bi d s lo l1~W

tr ading conditio ns. Equation (33) indieates how consumers' adjustrnents Iinally match
thc cxogcnously irnposcd c1istortion in priccs. In a more general iruerpret ation,
í hcsc cqu ati o ns describe [he pru h bct wccn two feasiblc markct conditions 'through
cquilibriurn stagcs, which can be sccn as an inter csting c1ynamic modcl of ihe Iand
rnar kct.
T'lrc ch angcs in lo ca t io n d is t rib uti o n can he cxprcssed n s:

(3J)

1";'li = f\í¡ eXP/d (5¡,¡- (~¡) • (34)

wit h J>' indicating thc final di stribution uuclcr thc xpccula rivc m ark ct.
Thc necessary co ndition for these equations to hold is that obscrvationsbelong

lo transactions under thc IlCW mnrk ct co nd itious; í hat is, the murkct is in 'uading

(') Othcr cnuxu mc rs m ay n o t be willillg (or be abl c ) lo pcrsist in huyillg Innd. As ihcy will
'nol be obxc rvcd Irading in t he spccutativc land mnrkct, thcy are simply ignorcd in t hc
analysis .

~" .:
--~~' -..-~.._.. . .
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cquilibrium whcrc ncccssnry ad.illsIIl1C;il~· are alrcudy ll1adeY) NOI~ that
cquations (32) and (33) are also valid for thc case of lile limit whcn cxogenous
pr iccs are equ a] lo t hc co m pc ti ti vc oncs, Ior all 01' :iIlI11C locations. Thcn, thc
cornpctiti vc C;1~C C;11l he SCCIl :ts :1 p.ut icu!n r C:1Sl"of cqllililnillI11-1!t:l1 wil!t()\11
spcculation.
\Vc can no w cxte nd o u r p rcvious co nc luxio nx Iormularcd Io r thc crunpctitivc

case. "lhat ix, ;tllo\Villg for thc rcquircd udjusuucnt o! wil lingncss Io p:ty fUIlClí()I1S,
ns the natural cxpcctcd response lo cxtcrnn lly irnposcd prices, the hid-auction ami
t hc choice appronch rc main cquivnlcnt for í ho sc t ransnctions lltal st il l occur; hoth
prcdict t hc sume IlC\\' dixtribu tiou of i nd iviclu n lx i n space. Morco vc r, 1~---DJLowallie
.f~.2Lª~ljll~'i 1!.11(::J.11.0j!!~~ilJi.!.!g!lC;~'i-,-'i.:.lo -lNY ..Lu.!Lr.:.!lºn~L..j:i.jJ ulüi.<.::iLl!ull~~b ok.9...i!Ul?LCJi!f. b.
\\,J¡ercp.,:ice~ .. :~E.tC....:~.~~.I.!.-!!,~_.<;-,~'<.Jj!.c.!J.nlU:i.:.\vc l i av« o n l y m.u lc t h c poilltl'xplicit in o rclv r
to prove t hc cquivalcncc of ihcsc app ro ac hcx.
T'hi s con~l\lsi(ln is import an t as il has hccn argllccl lhal the udvantngc of the

choice i,'Jlproach is thnt cxogcnous priccs are nsxu mcd , l!tus thc ruo dcl L10es not
rc quir c <In]' as su mp iio n 011 land-pricc Io rm at io n whi ch could be p articulruly risky
unde r noncornpetitivc co nditions. Oric should no w rcconsidcr su ch intcrprctation
as bot h appro ac hcs ;lppcar to he cqu ivalcut cvcn um lc r t hc spcculativc c o nd it io n.

'~
e ~~~>'l ••...~V'

eA< 5.2 Case 2: purc dctnand spccutiuion .
In thc case uf dcmand spccul.uiou, individual» spcculntc \Vill'¡ thcir bids in or dcr lo
gel bcncf itx [IOI1l SOIl1C son of 1I101l0pS0t1y powcr; lhc supply siclc can only ndj\lsl
p riccs to t h c ncw mark ct conclitions (cndogcuous priccs). This type of market
bchnviour is assumcd by l-Iayaxhi <1nd [)oi's (1 SJWJ) ruo d cl.
All!tough ihis case is difrerenl Iro m ihc prcvious onc, wc can anticipatc tluit thc

cxprcssions invo lvcd are idc ntical in [\)11I1, bu: í hcy nccd so me cnrcful in lcrpr et at io n ,
N o w, (!,,¡_.~~1~_~~·1)!~1.<::_<L.i~.~~.~~~.11()II ~_(:.h.~~ld~~..S).\VJI ..;I0..~Q~0.!lI~n.t_(1J _\!Ic¿ir .. !~1<?Jl_<?PSO.!~y
Jl(.J'-.\'.t!.I:\\'hile xl i l l bcilJgabíC.I()Il1¡¡kcslIc.c.~':ssJ\lUJ.i.!.ls, thus it is an asscssmcnt of n
'Iikcly succcssful disto rtio n in \Villingncss lo pny '. SO/llC consumen; may raisc thcir
hids in o rdcr lo ou tbid Ior a land 101 whoxc p ricc t licy cxpcct \ViII be incrcascd in

thc Iuturc, 011 thc othcr luuul, <.2Lg;~'Lis(~~1Ct~llslll]~~r gr(){lp~_LI!.UJ'..x~_~Lu.(º_Ug;Ü: J!~ls,
f orcí ng.~UPI?ILe.!~~._~5'-_0..<;IL;j1.p!:.i.cT~J.~.\YSIUlilI.L!JI'<';._¡:;())]) p.cLÍ.lÍY_c._Lc..Y_el. O f cou rsc 1he
C'OllSlJllll:rs' objcctivc ix slill In mnximisc t hci r cousumcr su rplu», given hy Ahf -¡I/.

so thcy muk c thc hcxt use 01' thcir po wcr ir thcy makc a succcsslul bid; thut is,
o; = G,,¡ -- C)/ri'

Co nsc quc n t ly, <\ Igivcn iu cqu ntio u (3J)I is thc rcsult of v.uious d is í o rti o ns (\;,
m adc by diffc rc nt corisumcrs ucco rd ing lo lhc ir O\V1l nsscss mcnt of thci r munopsony
powcr, wcightcd hy t hc ockls 01' ma k ing succcssfulIrids.

Note that, cornparcd with the houschokl spuí inl dlstrihution in competitivo mnrkcts,
a d ilfcrc nt in l (assCSSIl1Cllt) 01' 11l01l0pSOIJ)' po\\'cr ,IClOSS houxcho ld« \Viii, c1wllge thc
locntion distribution. As an cxamplc. considcr the existcncc of monopsonypower
i n nnly o nc aren í whilc Ihc nuukct ill o thcr .ncns bchuvcs compctitivcly. Thcn
the pricc is, say, lowcrcd al i by cJ; aífccting í hc co nsumcr surplus by a dillercntiul
amou nt (~hi - ()¡ cornparcd with the competitivo case, as are the asso ciatcd probabilities.
l t can be dc mo ns t ratccl thut, agaill, lhe hid-uucí iou and thc choice appronchcs

are cquivalcnt if obscrvuiious bclo ng t o ;J Ir,lding cquilibrium undcr I1C\V corrditions.
As in case 1, the pro of [o llows rhc co mpct itive case wil h t he uppro priate
int cr prc t a tiou of bid s ;lIld priees. Agílin,cqllliliul1s (32) nnd (J3) rcprcsU!ú(,Üic

~.
!

l.') 'Trading cqllili!>ri\ll11' indicai cs a m a rk ct st ntc llf st abl c InHling of land undcr pr cvailing

[cx tc rnal und inICrn¡tif!rl;li'kcl cOlldiliol1S (that h. 11Iovillg J¡o\lseholds rcuch rhcir (lpli11111111
loc.u iou). By 'general cquilibriuni' wc impl y í hnt cvcry houschold in thc urban arca is al
thc ir opt imum (pcrkct mob ili t y).

...•..
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tr ansiuo n bctwccn two Icusib lc cquilib rium st;lgCS, n ncl biLis rcp rcxcnt ihc iruc
willingñcss lo pay undcr-prcvailing conditions.

5.3. .Cnse 3: suppíy-und-rtcnuuid .\f1('(·/llilfi(}1l

L;;i:'~ollsidcr lh~ t hi rd hypot hct icul case in which ximultuncous spcculutluu lJ\)!'1
'by su pply and by dcmands sietes is assurncd ; rhat is, hot h sidcs llave so me so r t of
m o no po ly powcr In im p o sc 011 t hc ir t ra ns a c t io n s. 'A.'i wc llave scc n in t hc pr cvious
two cases, I~ will uucmpt l~l_.~I~?.!I~\!!~!~J!H~__pricc fm!~~alion tluough an.mbi!r;~ry,
d L'i!~!r 1iQn of P r i~~-illi(rT1l~ii,~'J~:'iJ1f~Üi~ly .
T~jnitial rcsu lt wOl1lc1.,~~~!h'l( pri.C:cs a.~:(! .!)i(J~~~'m rlnly rl1iltch byc:han~<:!,

~.:\di Ilg 1(~.~~·6;~~Ei.:¡¡-I;(I~;·1lp rl:dict¡, !.lI~ lry 1)s a(;t \~~!!s. H o \VC ver, a fl e r a burgu i ni ng
pr(-;C(;~0; lile mrukct \ViII lClld lo stuhi lisc in a new rrading cquilibriurn, where
trunsact ions mus t s¡¡lis[y t lic co mp rornise betwccn dcnunulnnd supply statcd in
cqu a tio ns (32) and (3J). T'hcrcf o rc, :,;111seholds will be locutcd accorcling lo thc
spcculai ivc Io rrnu lae 01' case 1, hut in t his case, both ()¡,¡ ,\Ild c)¡ are intcrprctcd as
cndogcnous clcmcnts. Thc cqu iva lcucc hct wccn (he hid-uucrio n a nd t hc choice
apprcach is thcn pro ved lO be valid rol' él stablc murkct; that is, aftcr un initial
bar gaini ng process bctwccn spcculari ve po\Vcrs.

6 Summary,
\,T~~.l!Eli!!_ ~Q~gusi~)~~li_~J)_~lpcr is 1he coi ncidcncc hct wccn 1he in d i vi du a l

\

d iscrc t c choice n pp ro nch ,111<1 í hc 111;IIKet b id-uuct iou ap p ro ach in t hc u rh nn ln nrl
rn a rk ct , val id ciihcr u nrlc r compcritivc o r undcr spccul.u ivc coud itio ns. Mo rco vcr.
i t :5 s lio wn th.u f hc undc rpi nni ng assurnp tions of thcsc npprouchcs are id c nt ic al.
-IJ~m!Üll..J1Sm!1!pli~)/l Wgivc (bese findillgs is thar supplicrs are pro í'it mu x imi s c r x

in a lan d mar k ct dcscribcd by ils quasi-uniquc Icaiurc. Undcr SlICIJ assumptions,
ti';Z maximum uí ility 01' ma ximu m co nxu mc r su rp lu s m o d cl rcprcscnts nn cquililuium
modc l rat hcr t ha n t hc typic a] d cm nnd m oclc l.

I llave clcscribcd a mcchauism of nu tu ra l adjustmcnt s in a lancl mar k ct raeing
xpccu lat ivc d is to rtio nx which is su nuu a riscd ¡¡S Io llows: suppliers and consurncrs
are, rcxpcct ivcl y, Io rccr l lo udju st th ci r prnfil a nt l u í i l i t y via pricc 1\11\1 !lids so liS lu
nicc t t lic cxogenolls c o n s í ra in t s , o t h c r wis c t h cy will 1101 pu rt ic ip a t c in land uansuctions.
Uud cr no cxrcrn al co nst rnint s, xu p p l ic rx a nd COIISlIIllcrs wi ll Io llow a bargailling
process lcading lo a lrading c qu ililuiu m.

As cxogcnous pr iccs will be ncccss.uily mnt chcd al t hc cquilib rium Io llo wirig a
pro c c s s 01' c n d o gcn ou s arlju s t mc nr» nI' l iidx , t hc n t hcy can he cxplaincd ihrounh
mo dif icd bids. In that SCIlSC O!1C can asxu mc thut p riccs are alwuys cndogcuously
cxplaincd.

Th csc conc lus io n s are vnlid in lile np p lic d Iicld u nd c r t hc llcccssary coucli riun
t hat o bxc rva r io ns are d ra wu [ro m real uausnctious al lrading cquilibriulll. A suíficicnt
con .lit io n is thc assumptiou of general equilibrium in ihe Iand nuukct, whcre not
only obscrvcd trn nsncl io n s sat ixf'y cql!:~'i()I1.' (J2) ami (JJ), hut alxo cvcry houschuld
alrc ady localcd in thc urhan arca IS itsclf in cquilihrium. This nssumptio» is, uf

coursc, more difficult lo accept: nonethclcss, it is normally nceessary in practieal
work in o r d c r (o use availablc houxc ho ld xurvcys.

Undcr rhcsc condirions, thc rclcvaut wil li ngncss-Io-p ay fUIlClioÍ1S are rcvculcd
a n d can be c s tirnatcd d ircctl y. 'Ihc impo rtuncc of this couclusion can be Iound III
rhc 'arca of policy cvaluation, bccausc' only thc willingncss-to-pay i;ill~tion (uud its
co c ílici c n t s ) p ro vi d c uscf'ul in lo rm nt io n in í hc dcriviulun of hc ncfi t mc nxu rc s.
In any case, cqu atio n (J3) is a iicccssury ~ondili()1l Ior ü t rud iug cqu ilib riu m lo

cxist; hcncc, it rcprcscnts thc locus of Icaxihlc cquilib rium slagcs uf ihc Innd mnrkct.
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F J Martínez

It assurcs thal the SUIll of cornpcuuvc Iorccs, spcculaiivc [arces, and thcir induccd
r c a ctio ns 'rncc t' cach ot hcr rn a k ing thc trading poss;i,1c. In this mo clcl , lile co mpcti tivc

equ ilibriurn can be sccn as thc pa r ticu lar case of cquilibriurn whcrc spcculation is
c lim in atc d . .

Moreover, the changc rr0111 compctitive lo spcculalivc cquilibrium, uscd in this
paper as ;111 i llux t rn t ivc cx a m p lc <>r ;1 m nrk c t 1l10VCl11CI1I[ro m o nc cqu il ib riu m lo
anorhcr, can casily be gcneralised [01' any pair of Icnsiblc suucs of cquilibrlum.
A natural cxt c n s io n is lo in t c rprc t l hc an alysi« as a [o rmu lat io n 01' a d)'namic la ncl-
use modcl, whcrc cquation (:12) indicatcs í hc paí h following succcssivc cquilibrium
s t a les, a nd cq u a í io n (33) p ro vicl cs <111 inc rc mc n t nl [o rm u lu t io n o f t lic d ynnruic
111ocl el. Ncvcrt hclcs s. Iu tu rc rcscarch is ncccssary for t his cxtcnsion o í the thcory.

\Ve can a lso c o nc lud c t h a t t hc uxu a l key ixx u c in m o d cl l in g lnn d m n rk e t s, n amc ly
whe thcr lnnd priccs are assu mcd lo be exogc!lollsly givell 01' cndogcnously dcrivcd,
nceds lo he rcc o ns id e rccl. These conditions scc m lo S,lY no thing abo ut thc
approprintcncss of thc 1\\10 nppronchcs co mp.ucd hcrc; as ho í h appronchcs are
cquivalcnt in evcry case discusscd they leal! In lhe S,II11e rcsu lt by making thc sume
ussurnp+io ns of thc rnark ct-cthat obscrvations are cl rnwn Iro m obscrvcd transactions
al tracJing cquilibriurn or tllal í hc mark ct is in general cquilibrium.
1\ rcccnl empirical a t t crn p t lo compare thc outco mc of a lJidding with (1 utility

Ill¡\xilllising mo d c l w as pcrío rmccl by Gross (19Bl'{) o n t h c ho u si ng d at a of Bogotri,
Co io rnbi a, lI is rcxu l t » xho w impo rt ant dif'Fcrcnccx in t hc cstima tcd pnramctcrs
whir h are au ributcrl by the author to 'shortcoJl1ings o! bol}¡ motlcls', namcly
cconornctric d ifficu lrics. l-lowcvcr, nceording lo our uuul ysi« of the la nd markct,
rhc xi rn ult anco us a sxu mp tio n o l lID (i1l111\Jel dixuibu rion of disturbanccx mighl no t

be appro priatc in the houxi ng mark ct of Bogol;í. Ncvcrthclcss, atlditional
considcrm ions should be mude 1'01' hou~illg mo.Ic!s.

fl~
'i', ..'&JJ.~:

7 To warrls an illlcgralcd Irumework
Lct us lIOW discuss SOJl1eimp o rtunt Iurthcr irnplicutio ns Io llowing ou r p rc vro u s
c o ncl usio ns. 11 is wcll k uo wn th nt , in t hc a hxc ncc of cx Ic rnnl i t icx, lile Pn rc t inn
cqu ilibr iu m of t hc land rnarkct rcqu ircs two simul truico us co nditio ns: consurncr s
mnximisc thci r u í i lit y (01' su rp lux) nnd xu p p li c rx muximisc í hcir pro í it (Iake thc hcxt
hid ). We 110le lhal thcsc co nd il io ns are in Iact í hc busic assu mp í io ns of Ihc c huicc
and the bid appronch, rcspcctivcly, ¡IJJeI, sccoud, thnt thcy are sntisficd cvcn linde!'
exogellous priccs. "lhc rcf o rc, o nc wo u ld cxp cc t t h n t bo t h appro:tches xho u ld be
satisficd si1l1uIlal1cously as ¡I couclition rol' cquililnium. Ho wcvcr, the conclusion of
cqu ivnlcncy bct wccn t hc m c nsu rcs this co nd ií ion is fulfillcd autornnticully undcr thc
quasi-uniquc nxsu m p ti o n; í hat is, whichcvcr npp ro ach is prcferrecl nnd whcthcr it is
cxplicitly csrablishcd o r 1I0t, thc ubovc rcquircmcnt is satisficd.
A conscqucnce of í hi s nicc charúctcristic is that, in cquilibrium, land priccs are

ncccssuril y Io rm cd [o l lowi njz thc rulcs o f t hc cxp cctc d bcst bid. T'hi s co nditi on is
uuavoidablc withou í violalil1g lhc condilions Ior Parcf ian cquilibrium (assull1¡ng,
again, no external ccono mics ). In othcr words, mruk ct priccs ought lo be consistcnt
wilh í hc 1I1ldcrlyillg hid Iunct io ns, wh ich lcads us lo ihc Iurt hcr couclusio n t hut thc
bid and choice approachcs are 1101 o nly cquivalcnt ami consistent but inseparable.

Ncvcrthclcss, i t is Iair lo recognise that thc bid-anction thcory simultancously
mn xi miscs u t i l it y (01' COIlS1IJl1Cr surp lus ] andspppliers p ro li t , lending lo :f;,p~rH~liall
cqu llibrium. I huvc o nly c x í cn d cd lile validity ()I' l!lis npproacll lo no nco m pct it ivc
mnrk cts.
The clc ar link or t hc Illarriage bctwccn co nsu mcrs :1mi xu pp licrs (at cqu ilib riu m )

is Io u nd in t hc sc.:I of co n su mc rs ' hids. l nd cc d , bid s ap pc ar lo be ablc lo cx p la in
thc land-rnark ct cqüilibrium 011 thcir 0\V1l. Thcy co ntnin thc clements of thc law of

(s
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c o n su m e rs' bchaviour ami al so o f t hc ln w of p ricc Fo rmn t io n: t hnt is , u t ilit y aucl
prof it are so lc ly a Iun c t io n o I bi d s , whc th c r b id s are [o rm c d 1I11l.kr co m pct i t ivc or
1l10nopson)' condiiions. '
Thcn, tlic final conclusiou to Ihis papcr is thnt ihc hid and thc choice appro<lches

are cquivalent, consistcnt, and insepnmblc, Lffcctivcly, lile bid ami lhe choice
approachcs collapsc int o a more c o mprchcusi vc urban cco nornic ihcory, which 1
call thc bid - choice moclcl.

Ack nowlcdgcmcnt s. The n ut h o r nck owlcclgc« t h c uxe íu l COIl1I1lCIlIS pr ovidcd by e Nas h ,

l ' 1\'!ackie, S Jara-Díaz, ami L 1l c rrc ra . Th i» rcxc a rch is parl of t hc au iho rx I'hD í hc s is. al
t hc Univc rsity of Lccds, (und cd by t hc Uuivcrxity of Chile ,unl t hc Chilcun Govc rn mcnt.
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