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Property f'axatl<¡n and

llousin¿; lf¿rrket Ârt¿tIYsis

'lt¡e stucly attenr¡tts a¡ì invcsti¡3at1<¡n of the

inrpacts of t¿rxatio¡r of. rcs icle¡tti¿rI property o¡r tllree

nrajor as¡rects ot' Ì¡ousirg, ¡^mely, (f ) the sup¡r1y ancl

clem¿rnd .for trousi¡¿;-services, (Z) the' tlemancl for

olrrerslrip of reslde'tia1 ¿well1ngs, atrcl (3) t¡e

supply of ne\{ resiclential accomrnocia,tlols. 'I'he stucly

unclertakes an es tlr¡latlon of theso ef'fecte with an

oconometrlc analysis of' cross-section houslng data

by canadia¡r nrr¡¡rlcipalities. 'Io the extent al-lowed

by avalIablo clata, the anal¡lsis at tenpts to indicate

the relatlve tax el'fects on the owrler and rental

gecto¡'s as competirrg segments of the residentlal

marke t .

A sinr¡rle theoretical fra¡rrework precedes the

errrpiric¡¡l i¡rvosti¿Jat1<¡rt to l.acilit¿rte acltievo¡nent

of tlre ent¡tiricarl- ol-rJectlvcs of ttro s tucly '
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CHÅPT¡:IT I

OtsJI'CTIVIJS AND SOOI'¡J OI.' TII-Iì SI'UDY

À. In t rocluc ti orl

There Érre at l-oa.st two c¿rte¿jories of policy tlta't

tlte govcr¡¡r¡letìt. carl pursue to i¡tfluence the demand for

exis ting stock <¡1' residertLial clwetlin6s and for ¡rew

addition t<¡ exiatirrg dwellings. The firet category may

be consldered rnon€tary in naturo anci ttre ottrer category t

fiscal.

Tlre mo¡tetary policy cat,egory includes sucrr tools

as interest ra,tes(mort6ag,e rateg, in partf cular); volu'e

and avallat¡il ity of rnortgage creclit; arrcl subs idies in

the form of government Suaranteed Ioans, J-ower lnterest

clrarges, and rel-atively lortger payrnent perlod <¡f

principal and interest than ordinary. The fiscal policy

cate6ory i¡rclucles suctr tools as the property-value

taxa.üi<¡n of residertceS; the sales taxa,tir.r¡r of lew resi-

denti¿rI- cottÉ.rtr'ucuion; trre tax treaürue¡rt of capltal gains

and losses from sale of residencea; the tax treatulent

of irnputeci re¡rt of owrler-occupled dwellings; and the

t.ax treatnle¡rt of accelorated cleprecia,tio¡r artd recapturecl

deprecia.tion charges 1'or inco¡¡re tax purl)oses. s1¡rce

these üools affect tho c<¡st of borrowJ-rtg for houeing

and tho carryinS cost of oh'nership of residences r tltey

are Lnrport¿r¡rt cleclsi<¡¡r-v¿rri¿tbles in the ltouslng markot "



Further, siltce these to<¡ls call be changed at tho

govtrrn¡nentt6 cliscreti<¡¡r, they are Benerally corlsiclered

exoß€nous deternti¡ratrts of tl¡e ctem¿r,nd. for hous irr'g.y

In Canada, the great bulk of government programs

and policies toward housirrg are tr¡onetary irt r¡ature and

trave operated nririnly vla the mort6age ma.rkeù. Thls

trond in poJ_icies a¡rcl prog,rants towa-rd housingr pertraps t

largely explerins why the rnajor studies macle about

fiousi¡g i¡r this country are oriented towarcl the finan-

cial aspect o¡ the housrrrg irrdustry.?/ There arer of

course a few exc€ptlon---such as the mlnor studles on

Ìrousj,ng which relat.e to ttre tàxation of lncomo ancl the

!rn" term rrlrousi'g'r is tectrnlcally defj-ned ancl

anal-yzed in the next ctraPter.
U".O. smlthts studies are predomi¡¡a¡rt in tiris

ar€ao See, for irtstance, tt""titt* itt C"t"ti": ¡l^
Structure and PollcV Perfor¡nance, Central MorEga8e a¡rd

ã r JanuarY L97 L; Ilouq j.nH- and
MortgaéÌel-,l¿rrkets!¡lCanada,.tsankofCarra<laSt¿rffResearct¡

rks r '¡r On the Economic ImPli-
cations of ttre Ylelct ceilirrg on Governmellt Insured
l"Ioftgagês", Cartaclla¡t Journ¿¡,1 of Econolnics, AuguS't L967 t
pp. úZO-4i; "n Uf -Sectorãf l.lousi'g I'la'ket l"lodel'r,
säme .iou¡'rral , Novetrtber L9t 9 r Pl'.557-569i rrflte Interest
S€r.9iti"fty <¡f (.):rnadi¿rn l-lortgtrgo !'lowsrrr samc Jourrlal'
Au¿;ust IgTu¡ 

'p,4O7-l+Zt; 
"A Moclol of t¡e Ca¡radian ll'using

a¡rd I'l orü6¿rge l.larkets'r , Jourrl¿rI of I'joli üica.L DcortoqYt
Septerub"l./o.tot¡er f9ó9¡ pp .795-8f6; "Postwar Cat¡¿rdian
Itoüsin6 Policy ln 'lheory and Practice", l.¿rnd !-conon¡ics t

Au6,ust 19Óö r Pp ")39t49 .
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tax treat¡ne¡rt of ca¡rttal ¿;ains and loss "o.U Howevor,

sto far as I can dlscover fro¡¡t lcsarrted publlcrrtions r Do

Can¿rclia¡t stucly has yetL bee¡t macle about residential

pfoperty t¿rxation.

The present volu¡¡ro is a. etudy of housirtg and

properrty taxation o1' residentiaJ- dwelllngs with special

reference to the Ca¡raclian situation. The study is botlt

tfieoretical and empirica,l ln approach.

I¡r atìy study, it ie instructive to introduce first

wtrat the pal)er ls all about a¡rd what tt a.lns to accomplistr.

I, therefore, presenü Ctrapter I (*) to clarify the

problems and issues to be exanrined, (U) to identify what

the study lropes to a,chieve ln the process of investigationt

(") to dellneate ühe scope ancl limitations of t¡e

sturiy, arrd (¿) to state the mettrods to be employed in

the lnves tiga.tion.

Bo The Problems

Let us Pose the f'oJ.lowing

taxatiorr of resiclerttial property

ques tions . I)oe s the

havo atry impact ort tlle

! ,"", f or exarupJ-e , s . I,lcFadyen , rr Bri tish colu¡nbla I s

Ho¡neo\{.nor G¡'a¡¡t Progra¡rt: I ts Int¡ttrct on tlle Al-Iocatlcln
of llesorlrcefl ¿r¡.td tl¡e Distributlolr of' ftlcotlte", Ca¡taclfan

HJ{it.lr"\ rtlntptrte<i ll.e¡tt orl Owrter-Occu¡ri<lcl DweIIings" u

sanre .lor¡rn{II, Supte¡nbe r/tlctober L967 ¡ PP,4UZ-49ti
tryt,*tJ}ritePaper:tax1.roatl¡¡ertt,ofPrincipaI
Itesidencosrr, s¿u¡to .iou¡'¡ra1 , JuLy/itugust L97O r PP. 2Ô)-276;
.F-.Â. CI¿ryton, '.1ì1IL C-2Jt)i Is Tlrero a, Co¡rflict witlt
õ aii".iã 1 J' úãiið in[-Oõaf s'lír' Ca¡¡ad1¿¡¡t Tax Fou¡rclat Iort, I a7 I
Co¡rf'ererìctl ltoport r pP.l+58-47t1.
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den¡ancl f'<.¡r the exlsting etock <¡f resiclontial clwollings

and for new resicle¡rces'¿ If so, what is tlre nature of

its impact ar¡<l is tl¡e ilnpact cluerntitatively importa¡lt?

To elaborate r are there any noticeable clranSos

in the conrmulÌltles t dor¡¡unct for residential dwellings

as a. result of the ctranges ln the res.idential property

tax rates? Do such changes aff'ect the ra.te of cons-

tructlon of resicle¡rtlal dwelllngs'l Do i¡rvestors i¡l

residentlal dwellings normaJ-ly corrsider tho real

property Lax when ntakl¡g invest¡nertt declsiorts or are

other factors (".g., risk, cre<Iit ave{labltity) more

lmportant to tnent?U

Tfiese certai¡r1y are sigrrificant clgestions.

Real property üax collections constitute a lar6o

percenta6'e of the actual or imputecl rental lncoules of

resiclential dwellings as sl¡own in Tal-¡Ie I for a few

rspresentative ntetropolita¡t areas in Car¡ada. The

ratios shc.¡w¡r in the table appear htgh rt¡Iative to the

Uorr^r'ently, tlrese are the same typ€s of questir¡n
that preoccupy ¡¡tonotary ocono¡nists re6a.r'dirtg the relative
imporL¿r¡rce o1' tlre r¡r-te ol' i¡rteres t i¡r i¡tvest¡lte¡rt <lecisions
atrrrut wl¡ich nlatty res€arcl¡ studies l¡ave bee¡r devoted to
ver'1 l.y tt¡eir ernpirica.L cotltent. See , f'or ex;rntple , the
survey artic.[e by l(. Eis¡rer ¿t, la.ll . Strotz, rtl)ete¡l¡irta¡rts
<¡f' IJusi¡rcss Investmerrttt, in Co¡¡¡t¡tissio¡r ott l*lonoy a¡td
Creclit, f ¡r¡fr¿rcts ol' Iloltot¿rrV l'oIicv, bngJ-ewood CIif'fs t
N.J., I9<¡/l , Clr. !; J. l.loyer &. D. Kulr, I¡rvestlnent l]ecision,
Harvarcl Ulriverslty Prcso, f957; l{.fl . l{lrlte, r'I¡¡te¡'est
I¡rolasticlty of Inves tn¡ent Deula¡¡cl: Tþe case fro¡n
l}usir¡ess ALti tucie Survoys lte-exa¡¡¡itled" , 1'l¡o Atr¡ericart
!)conon¡ic lleview, Septr:ttrbor 195or PP505-587.
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Table I

Pll.oPEltTY TAX- ( rlrt)u'rnu ) ttuNtnl INCOME

t{Â1'I0l'-oRANAvIilr.AGE-SIZESINGLEt.^l'IILY
Dì,JDLLING UNÌ1' IN SIILIJCTDD M}-Ti(OPOLII'AN AITDAS '

Impu
MonthlY

(rr, $

Toronto )2O

Quebec 2L3

Ilontreal zLg

l{inni peg 2l+8

Regina 233

Cal6,arY 26L

Vancouver 273

Lg69

ted Average MonthlY ProPertY
Itent ProPertY tax Tax-ImPuted

, x / Pavutent llent RatLol-/ (m$) (r',É)
48

36
4Z

3tt
4r
4z

3o

L5

L7

2L

I4
r8
L6

11

U ,n" lmputed ront fi8ures are basecl on the
formula R = 8C, wh€re R=inrputed rent, C=construction
cost plus fanã cost, and g=discoutlt rate repreaentlng
the "tt 

of' the nlortiiage rate of Interes t ' the
.fepr.ciation rater antl the property t?* rate' 1'fie

details of tlre prócocture for calcuJ-ating inrputed
rent are dis cue sed in the ¡r¡al¡r text o1' the s tudy '
SOURCE OF DAT^: Central Mortgage and l{ousing

Corporatlon, Cg.naclian llous inß Þ talig tåcs t

L97'0, Table l0[' p. 8j); for the 2'5oþ
dopreclation rate used ln the calcuJ.a-
tiãn of ttre imPuted rent r seo E 'H '
Oks ¿rnen , rr Ilous lng Demand i ¡r C anada ¡

Soure Preli¡nirrary .Experintetltatlorl'r ¡

C¿r¡r¿rdia¡r Jou¡'¡t¿rl of Ðco¡rol¡lIcs a'¡rd

l'" I i tJ "" I S.i t'.t "" r r\u¿;us t 19bó r

'l'able 3 , n.) I P. 3I8 .
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generalSa]-€staxratesln¿rtlCartadia¡rprovlnceswhiclr

range f'ro¡n 5'þ to 8# of retail pricer âs well as to tlte

LZ,l Foderal sales üax rate leviet-t on t¡e n¡a'ufacturerIs

seJ-ling price or duty-paicl value of lnr¡'rort t '5/

Wlrllet^t¡egef'i¡;ureslrelplrrdic¿rtetlrerelative

importance of' the property tax in ltousing coctst they

do r¡ot teII Lrs arrything al¡out tlre slgnificance of the

properüy t¿rx as a cleterrrnining variabl€. 'l.hose fj.gures

are <.rnIy suap-slroü i¡tf<¡r¡nation about a' situation aü â¡

point i¡r tÍ¡ne. A L5f,, 251o, or €verl 4t¡þ proporty tax-

rental 1¡rc<¡¡¡re ratiO becon¡es ulea¡rirrgful only if 1t can

be strown th¿rt the corrosponclinS levels artd changes in

the property tax rate n¡¿rtter t.o the lnvestors and

conaequentty, to houein6 constructio¡r activitLes'

Ideally, tÌrerefore, irtoights on the lmporbance of the

realproporüytaxontlredemandfor}rousirr6largely

hin6e Lrpon the information regardin8 ttre bel|avioural

I.e8ponae of ttre volunte <¡f Ìrousing clemancl ancl fesidentiaÌ

co¡Ìetruction to clil'f<¡rent ¡:ropert5l tax raüe situations '

C n Purposc' ¿r¡rd ()b.iectives

'flrissl,udywillattenrpttoacc<rtrtpJ.islrthree

ttri.gs, 'autelys 
(f) to co'struct ¿r' sinrplc model of the

trousing u¡a¡.ket wlrich will focus oll üt¡o ro¿¡I prolrorty

5'/¡o,,,1r,ior. <¡f Sü¿rtlstics
Pr'<-¡vi¡rcIal

(uns ) , Princirral
¿rn<1 l,oc¿rITaxe s ¿rrtd Ìla t' o s :

[]u rt¡ au
l'eclo raJ-

Govorn¡trc¡lts, L)7L, labJ-e [ , p,p . 2{]- 2t ' c¿tl, . ro o 68-2oL '
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tax r:rte as a pollcy tool f or atralysis ¡ (Z ) to anatLyze

inaqualitativows_ytlroftãItureoftlrciln¡l:rct<¡ftlre

property tax rate ort the clo¡narrcl f or the exis t'irrg s tock

ofresidentla]-<Iwellingsartdorltheco¡rstructio¡rof

residences; (,ll to arrive at 3o¡ne qL¡a¡rtitative measul'es'

of tlris impact from actu¿rl C¿rnacl ia¡r hous ing data. In

tlre process, tlre stucly lropos to slred liglrt on the

qualita.tive a-¡rcl q¡rantita'tj've aspocts of the proporty-

value taxation of resldences and i¡rvit.e further researcb

int<¡ tlre s¿ìnle flelcl of irrvestigation n

.rhesirnplemodelpreserrÙedlrerelnlraspartsthat

have been <ieaÌt with by other Yrriters and v'Jaya of

approaclrtlratareclraracte¡'isticofalreaclydeveloped

andpublished'¡nodels.TL¡esepublislredrefer€flcesare

clted at theq aqr¡rropri'ate eectlons i¡t tho chapters of

thisstudy.However'acla.imtoorJ.ginalltycanbemado

in three asp€c ts , natneJ-y: ( f ) tnt selec tÍon of the

relevant pieces of infor¡¡¡ation from publlshed references;

(z ) the clevelopment of arr explanatory f'ranrework out of

these pieces of i¡rl'ormation¡ anci (f ) tho €conometrlc

analysis of'the lrousirrg tnarket based on this explanatory

franreworlc "

I). Scol¡e ¿i¡lcl Lirrtlt¿rtlons

Tlrlsstuclylsnotclesl{;ftedtolrrvestiga,teawide

ran6o 01'probLenls i¡t ttre ltousittg sector' It is specif-

lcalIy designod for tlre analysis <¡f resiclentlal pro¡rerty
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trrxatio¡¡ alrrl , tl¡oref'ore r carl¡loL bo exp€ctr¡cl aL ti'o aanlo

ti¡ne üo iL.lunri¡r¿rte ttre ntany otlt€r lssues that al'e of

intores t to my r.eacle¡'s. For exam¡lle , tl.e simplo nrodel

cannot of fer an arrarJ-ys is of such is eues as : ( f ) ttre

proportion of" nat i onal lnve s t¡nont expencli tures that

shoulcl be devoted to housing corlsüructlon i e) tne role

played by r.esiclentiat consit¡'uctior¡ as alì anti-cyclical

econo¡nic actlvlty; (f ) the weJ-fare aspecta of public

trousing, urban-re¡rewal- , arrd trousing subsidies to tlte

urban poor; and (4) tlre comparatlve efficiertcy of t¡e

pfivate and publtc sectors in meetirtg rtational or

regional hotrsin6 needs.

'flre otlter limitatiorts of this study are less

obvious . Iror j-ns tartce , tl'e dontand-inrpact of mortgage

creclit avallability cÉrn be analyzed in the model only

r¡pon t.l¡e explictt irrtroduction of vafiablsf, that ara

financlal i¡r nature. 1'.hese f inartcial variab'Les lnclude

tt¡e interest. rate differentlats betwe¡en mortga6e rate

and, aav r the F ederal 1o1g-term bond rate; tlre Federal-

Loan guarantee and i¡rsura¡rco progrant which fn L.ll. SmitirÉ/

Judgenrent, has virtually elimirtated tlre clefault

rlsk invoLved on fnortgat]e fu¡rds nraj-nly adva¡rced by the

il nlrottwar Cana6ial Ilous ing PoIicy 1¡r 'I'hoory .arntl
vol.44, no' 3, r\u6ust 1968'Pr¿r <: L

p"JlO
i c ett , Larnd lrc onr¡nli c s t
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p rivat e lencl ing ins t i

eional lY refo r to tlre

trousirrg, the moclel is

because tl¡e ttq¡¡uIi tYrr

nrore general cortce¡rt

the next cha¡rtor.

tutio¡rs. 'l'hough orlo rnay occa-

de¡rl¿¡¡tcl-for-quafity aspoct of

handlcapPed in ttrls resPect t

cottcept 1s subsu¡ned under the

Itlrousln¿;-services, discussed in

'fhe model .tras alst¡ a leveI of a;g,Brøg'e-tio¡r which

renclers it harc{ly usefuJ- f or explo r in6 the areas of

res iclerrt iaI n¡ot¡iJ.ity , zoníng¡ apa'tIal pattern of res i-

c-telr ci¿r1 Ia¡rtl use, and. clroice of reslde¡rt1a1 locations--

aspects that are catpable of sharp focus in a highly

disaggreg,aft,ed model ol- the Lrousing market' I'urtltert the

¡u<¡del is short of a¡ralytlcal power to deal with the role

of speculation and expecta,tions in tlre houslng market.

To explore these matters requires a' treatme¡rt of how

nt¿ìrk€t participants f'orm their expecta,tions, an lssue

wlrich is beyoncl the scope of tlrls ùl- esf e '

Wlrattlresirnplemoclelcallnotdonaybeconsidered

as lts preclictlve Iimitatlo¡rs . AccordiII¿çIy, the empirical

results o1'this stutly do not pretond to be conclusive

inallcasetj'ovefliftheresultsa[)peartocorrforllrwitlr

the(¡reclictl<.¡¡¡s of' the siurplo model attemptecl ltere''I'lrj'a

s tucly cart otrly hope to avoid the lncluslo¡¡ of its r¡¡oclel

in ülre category ol' thoso moclels which, in Fritz Machlupts

v1€w, rtltavo been conclenurotl or reJ ectect becaueo thoy
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not be used f-or purpoees for whiclr they had not

designe ¿."U

Note oÌt the Metlrods Usetl i¡r ttre Stud

In tlre thooretical portlon of this studyt ttre

rea<ier will com€ across suctr cotlcepts as l'rouslrtS'-

eervices , Q I ancl i ts conceptual uni t price t ll; plrys Lcal

clwelli'g-6 L'uc tures, l{; p}rysical lancl-site, L; property

valuo t¿rx raCe r r; lrlíÌrke t ta-te of ixrberest, nr; and 6o

orlo As part of'tlre w}-ole theoretical framework' it

slroul-d be emphas izecl th¿¡rt these concepts are theoretic
8/

constructs f'or a'nalyticat purpos€s '9 It should be

emphas ízei- f'urther that¡ al-though ttrey are theoretic

constructs, they corres¡lortcl witlr re¿rl phenomena in a

meanirrgfulWs'}oltist}risnteanirrgfulcorl.espondence

betweentlretlreoreticcofistructsandobservedreality

or facts of experience that gives usefulness to the

wtrole tlreoreticat fra¡nework in illu¡nlnatirrg the colttplex

¡rroblenr ¿r t krand.

'llre corresportdence neecl not t¡e cllrect a-nd one-to-

l,'or exatrlple, take the case of the theoretic concept

could

been

DN A

Orl€ o

?-/ ¡^ " Flaclrlu¡r , ",L.lreories of the Fir.r': Marginalis t,
Behavioral , l"1a'age ¡iat" , 'I'l¡e Anre¡ri caI Dco¡l'nlic ltoview t
vol o 57 , Ilarch L9b7 ¡ [). d.

Vruro ¡ pP . g-Lo 
'27 

. see also, Il'M ' Cyert & c '
Ilondrick, "'l.lrá îi,oo''y of' tlre I-inu: Pas t ' Presont ' 

and

F.uture ¡ Ân lnterpre E¡¡Lion" , Jottr¡tal- of Ðco¡ro¡¡¡ig Llterature t

vol- . lo no o 2 , June Ig?2 t P. J98 '
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t¿tl/fi , whlclr reprosonts tlle avertlge gross rent por
<t/

tlreoretic dwelling-structure, Il .Z Tlrfs tlre<¡rc¡tic aver¿ì8€

rontmea¡lirrgfullycorrespondetr>tlrcacLualaveraße

gross rer¡ t¿-r I i¡rc<.¡r¡te of' ¿r¡¡ average -sizo res ident ial u¡ri t

i¡r a Iocal ¡ll¿rrkel, area r a¡lcl f<lr that matt€rt to the

a'verage gross rer¡t¿ì1 i¡¡conto of arl averaß€ aLze residential

u¡¡it on a regional or natlonerl basis. The theoretic

avera8€ Bross rent can also refer to either the average

6105s rental i¡rcome of tenant-occupiecl reside¡rces or the

average inrputed rent of owrlor-occupiecl residential- units,

or an average of l¡ottr averagos. Take also the case of

the theoretic physical <lwe11ing-structuie , H' It

coulct correspond to aI1 average-stze physlcal dwelling

unit as clef ined by the llominlon llureau of Staüis tics ( UnS )

Ce¡rsus ot' car¡ada ,LU'/ or to an average -sízø roontr of to

anry otltcr pÒssit¡le clivlsion tlrereof'.

It rnay h-¡e ¡roted f'urtlter that wfre¡rever we speak of

an ttaveragerr, saY¡ of alry series <¡f aCtual data in Any

61ven per.locl , that I'average" is in iteelf "an abstractlon

wrricrr 1s never directry observed nor experienced ay*U

Ù rt"cus¡seci in ChaPter III.
Lo./ri dwelli'6 u'it .is a structtrrarly separate set

of livinß (lrr¿tr.1,ers, witlr ¡rrivate tltttr¿rnce elther f¡'on¡
.outslcle or 1'rc¡¡n a cotrlltlo¡l lral-I or S taifwery i¡rs ide . Tlre
entra¡¡cr¡ ¡rust ¡rot be tlrrotr¿1h anyono elseIs livlnB quarters"
S"", DIJS(IgOl Ce¡rsus of Can¿¡d.), Ilousinf'.: VaIues antl itents,
catn noo 9)-528.

IV¡or'1 Â. F'ox, I¡ltennt¡d j-¿rte Dcolro¡nic Stetls t ics u

Jol¡rt lrlileY ó Solts' I9o8, P.1().
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an econoruic unit. In fact, statistical thoory €v€n

goosboy<rttdttrislevolofeibstracti<rrr,r'ortheconrputed

average is co¡rsiclered only as a more es'ti.rnate (trtasea or

unbiased) of tho yet hI6,trly al-¡'stract or theoretical

rr tru€tt prlra-, l¿rtlon Írv€rage.

l'he variouB tfieoretlc colls trt¡cts are not

specificallyassociatedeitlrerclirectlyorunique]-yto

anyone of tlrelr meanirrgful counterparts in the real

world. The crucial point is that' these theoretlc

corrstructs are means to the analysis ' not mere <luplicates

of any specil'lc instance, of empirlcal data or facts ot'

^ LU Accordingly, the analytical explartatio¡tsexpe¡'lence.-

ancl rel¿rtrortstrips that enlerge among the theoretlc

constructs ar€ rnettrodologi-calry bein6 brou¿ght to bear

as tes tab.re inrplicatlons upon tlre reratlonshlps governing

the u]-timate nr¿rrket data"

Fo The Orßa¡rizatio¡r of ttre Thesj's

Tl¡eorganizatiortanciclevelopmentoftheapproach

of tlris study nlay be sunl¡¡t¿rrized aa follows ' the physical

J-ancl-site, the ¡>trys ical dwelling-etructures ¡ and tÌre

various types of home appliartces, furnftures ' 
draperies t

€tc. r corltai¡¡ed i¡t tlre s tructure are seen aB necessary

!3/'¡1. Ir¡'ir¡tint¿rnr'rTlre Motlrrrdolo¿-ly of
Ecorlr¡¡¡tics t' ; DsiaYs i¡t 'I'os i Eivc lrct-¡¡rt-¡lrlics t

Clri cargcr Prt:s s , l9t¡t-¡ , P')) '

Po s I Llve
Unrve rs I tY o1'
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stoclts t¡l' " i¡.tIrut" for tlre ¡rroductior¡ t¡f a colttplex bur¡dle

of' coÍtsullel' 6oods þereby caltecl "ltot¡sirr6-serviCesñ. The

buncllo of'lrousirrS-servicca is cotrr¡llex lrecause it has

many dinlensi<¡¡rs. 'llhe dinrerrsi<¡¡rs l¡tclude such ch¿¡¡'actor-

istics as shelter, cotrtf'ort, prtvacyr Prestige, qualitYt

etc., that are not easily susceptible to measurement

€ven in an arbltrarY wâ/o

Tlre cotlce¡ttua Lízatiorr ol- ttre contplex bundle of

trouslng-servLces and the iclerrtiflcatiort of t}.e relevant

costs assocíatecl with its production atre discussed in

Chapter II. The dlscussio¡rs of Clrapter If ar€ formaJ-ly

d.eveloped in chapter III into a simplo analytical

franreworl< of the Ìrousin6 nrarket, r¡nder a 6peclflc set

of assunr¡;tl<¡¡ts. I¡r tþe fornral- d.eveloprnent of' the frame-

work, it proves necessary üo explor:e the technical

econon¡ic ¡rrinciples Soverning the relatlonslripa amolr[l

the market ag,gÊefa-tes. in the production a:rd consumption

of houslng-seìvlce B,o C¡apter III , ttre¡ef ore r als o

discueses the principle of derived-demand for ttre varioug

inputs to tlre pro<luction of housing-servicea; the

market pricir16 of t.lrese irtputs, with epecial etnphasls

on tlre prlclng of ¡rlrysical dwollin6-structures; and tlte

econo¡nic reI¿¡tiorrstrip o1' tlre volu¡no of resitle¡¡tial-

constructic¡n üo the volume of ¡rlrysical dwt¡IIlng-strucüures

already lrr s bock.
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Clra¡rtorlvi¡rtroclucestlreresi<lerrtialproperty

tax as a policy varii¡ble ittto the ntoclol. Tho introduc-

tion of the tax ancl the exantination of its offects olt

the reslclentl¿rl hc¡using market apl)e¿r'r i¡rtr¿rctablo wl-th-

out the be¡ref it of a back6rourtd arralysls of the lndt-

vidual lro¡¡teownerrs reactlon to the property tax' 'lhere-

fore, trre initial sections of ctrapter IV are fc¡cusecl

on tfre inclividuat homoowner artd attenrpt to brlng out

the essential featuree of Ìrls reaPons€ to residential

property taxatlon. With ttris background attalysls , the

chapter pr'<.rceeds wít-h¡ the ínvesÙiSatlon of the tax-

effocts f'ronì tlre viewpoint of a local mark€t area. It

conclucles with a gerreral statot¡te¡rt of the body of

hypotheees concerning t-tre iurpact of property taxation

on i¡ousln6 markets. chapters v and vI provide empirical

tests of these trypotheses uslng Canadian houslng data.

Cha¡rter Vff contaírrs a surn¡ilary of ülre major flndings

and con clus l orts of the s tudY .
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CIIAI)I'EII,. II

HOUSING .AND TI{E COST OI.. HOUSING

Tlrisclrapterdealswlt}rttredol.lnitio¡rand

oxplanationofthemoatfunclamerrtaltermglshallus€l

urroughout. t-l¡e etudy. other terms ancl concepts are

deflnedintlreappropriatesectionsoftfrechaptor

in which theY afÌ€ lnüroduced.

A . Def Lni t ion of' Ìf ous lnlr

4.1. '

In general usag,e, the term lrousing ref'erer 8s a

noun, to a place of abc¡der r€siclencer of habitation'

Technically, its physical counterpart is a' s€t of

physlcal obJects' nan¡eIy' (") ttre bullcling or dwelling-

structure with certaln loga1 süanclarcls of sanitat'io¡r

facilities, wIrf.g; â,'d Ìreating installatlo¡ts; (b) ttre

home appllances r furrtiture, drarperies , etc ' ' 
contained

in the süructure; and (") the lancl-slte of the building-

structure. ì{e may call ttris set of ptryelcal- obJ ects

the houeing-package or slnrply, a dwellin6 or residontiaJ.

unÍt. part or all of the conrponents fatling under (n)

mayormaynot'beprosentatthet,i¡neof'tlrepurchase.

or acqulsitlon of' the trousi-n6,-pack{ìBe '

A.2. Ilouslrtll as An¿rlvtical IJef irtiti<¡n

ReaI est¿rte people maintain that "irr a sense t

re¿rl prol)orty rnay be tlrought of aa I f actories I producing

s€rvices shr:lter', protoctlo¡rt prlv¿ìcyt comfortt
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convenierlco r "t" .U Incleocl ,

demonstrated cvoII by tlre ¡l¡¿tll

awarc of'tlre services <¡1'lr1s

I¡¡ the apPlication

these various ¡rhYs

of dur¿¡blo itrPuts

procluce ün outPut

Thus, if tlre f'Iow

tlris waY <¡t' tlrirrking, is

on tlro street wlto is f'ullY

wil'e or of ¿t larv-enforcon¡ent

of'l'icer t-ll't¡f a Plutttber'.

We wislt to 1'or¡nalize Ehis way of tlrinking, as ft

applies to lrousitt,, tlrrou¿h the uso c¡f ttre cotrcept of

t}. e produc tio¡r func tion. l¡rom such formalizatlort t

further te ch¡ricat ¿¡¡rd analy tical subclivis ion of the

Ìrousing-package can l¡e done to facillta'te the sharp

focuslng of tlre particular i¡rves ti6ation at trand '

Let tlle various co¡nponents of ttre housing-package

repr€sented bY the followi'ng:

H = dwelling-structu¡¡e ln physical units;

L = l¿rnd.-slte 1n Physical units;

v = otlrer factor inputs sucÌr as house applla¡rces

furniture, <lraperies, etc ' , i¡r physical

u¡rits.

be

<¡f' the productlon fu¡rction concePt ¡

icaJ. cornporrents are considered as stocks

that are teclrnically contbined to

(f.tow) of fiousing-servl'ces per period '

1s re¡)resentecl by Qr the productl<¡rt

Ito¡ra I <l

Dstate

U ¡.¡¡. t{eiruer, g!-:al.
I'ress, L972r P. L22,
l.larke ts : Cl¡ar¿tcterist

,lleaI Iìs trrte ,

E. M.
1c s a¡rd

lfi s lre ¡' r

sixtlr editlon
Ur¡a1 l(e ¿rI

Uureau <¡f' Ec o¡ro¡rtIc llesort'rcll t r95l, p
F'irt¿r¡r ilr¿r , Natio¡laI
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functlon maY be writtcrt 8'szU

Q = l' (tt,t-,v)

Ttre right l¡ancl sicle of tlre eqtr¿rtlo¡r is tlte fu¡rctional

expresslonfora,housirtg-lrackagewhicl¡'intlrellkeness

of a factorYr produces a' quarltity <¡f Ìtousing-sorvices

for ¿ì¡t i¡rclel'irrlte period. chapteir III , whiclr i¡rtroduces

tho sim¡rle ¡¡¡ocleJ. of' tlre present study, develops from

the above equatlon.

Speakirrg of corlsumer I s d'entand' in particular ' 
we

can now unambiSuously taJ-k about tlte corlsumerls I'detnand

for trouaing services" for the ultimate satisfactlon ofr

sayr t.he "slt€lterÍ lreeds of the corlsuffi€r¡ Similarlyt

Lt is unambiguoLls to r:ef er to the producerr s n supply

of trousing-servicest' for finaJ- collsulnptlon. Applying

subsequentl.ytlreprincipleofderlvecldelnand,tlrereis

ai clear-cut lneanirrg to such ptlrases, as¡ tlre producerts

derivecl 'rclemand for t.kre physical dweIllng structures t

l.l ,r; Itdeura¡rd l'c¡r hc¡lne appllances r vrr and trdem¿r¡tcl for

physical .tand-site, L.rr !'urther, 1f fl , L' and V can

be troatecl as one cornposlte in¡;ut-- i.€.r tltey are

co¡nbirtecl i¡r 1'lxed pro¡lortion-- tlte¡r we can also

unambig,..,o,rtiy refer' tc¡ the proclucerrs clerived "clemand

¡, I
urn the equation, Q is a f..Iow wlr<¡reas l{, L, and v

arestocklrrputs.Astotl¡eequivirlol¡c€o1.a¡rroducti<rn
rockonecl as a f Iow tt¡ ¿l ¡l.r'oduc tlon oxpr{Jg sod i¡r ter¡ns
ofstockln¡rutsultcle¡.tl¡lecialirrrlllicltc<¡¡¡clitiorrs'soe
N. Georßeacu-l(oe¿;en, "t'ito Dco¡toulics ol. Productiorttr'
Ïp..p"rs"¿ìr¡.1 pr.ocã,r.lir,gs ) Tlre Ar¡rcric¿r¡r Ðco¡tt'r¡r¡ic l{evl-ew

Vol. 6(r, Ilay L97o r P[). L-9.
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for the l¡r¡using-percl{aìgett.

At tlre present level of cliscueslort, it alrould be

apparent tlrat suclr te¡rri¡¡olo¿;y as " tlre denlan<l for (o"

supply of housirr6" ls a. hlghly amblSuous ter¡n and,

tlrerefore , wJ. lI not tre usecl throughout this s tucly.

Tl're output ol' lrousing-services Q per period is

not as simple a3 it looks in the exlrression <¡f tlte

above equartion. Inatead,, tþe l¡ous ing-servico6 a 1s a)

conrplex bundle of various er;ttributes. In W.F. Smith I s

view artel that of ¡nost of real esta'te people, these

a,ttributes i6cl-ucle suclr clraracüeristlcs as sheltert

privacy, prestige, location, a-nci ac(:ossibility to the

great. complex ol' urban facLlities and acüivitieg such

as transportation, school, private busi¡resse3, etc' ,

tlrat add usefulness a¡rcl value to tl¡e housin6-packrree.y

This view, elegant as it is, ls very dlfficult

to t.ra¡rslate into an empirical franrework. Many of tþe

characterLstics t'orming part of the outpp,t' of housing-

service6 are not directly observable ¡ror easil¡t

suscêptible to ¡neasure¡¡¡e¡¡t . For this r€ason r the

complex tru¡¡clIe <¡f characteristics aÊe lunrpecl to6etlrcr

in trtis stu<Iy turcler tlre ot're 6eneraJ- term "tlousing-

eelvices,, ar¡d are t¡'e¿rtecl as o¡re cott¡trosito horrtogenous

U*.r. sn¡i
Dlornen t , Utr lve rs i
Wel¡¡¡¿rr, €ù. BI .¡

tlr, llot¡sirtf.{: Tl¡e Social a¡tcl lìcortomlc
ty of Li ¿rLil'<¡rrti¡r
<¡p. cit.

I)ress , I97o, Cir. I;
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con¡modityi.e.râStlrouglr¿rlttl'<rusing-¡laclcirgeslrave
L/

tl¡esc at Lr.Ll;r¡tos lrr tlre sa¡¡le [)I'oi)ortlo¡rs.J 'lhrrs, tlre

dis t1¡rc Li<¡¡¡ beLwecn <1 if'I t¡re¡rt concclv¿rble clr¿rracter:istics

orattril-lutesc¡flrousirrg-servlceaatr€ruledouta'ttlris

Ievel of\ abs L¡.actio¡r. Si¡rce many of the characterLstlcs

forming the complex buncl le of l¡.ousln8-servlces are not

d.irectly obselvable anyway, "lt is n<¡t posslbrle to

argue conclusively and with precfsío¡r for or against

thlsassumption....otlrert}ranbyref'erencetothe
r/

testablo implÍca¿ior-,rrr2./ of the simple model in which

tlrls assunlption finds particular analyt,icaJ- tlg€o

I¡r tÌ¡e most simpllf ied ( traaitlonal) ttteory of

colrsulDer betraviour, the qgantity bougirt of an ltem or

tlre dorr¿rr varue of a group of' ítemsu may be t.aken as.

the dir,ecü <1 eternli¡rant of' ttre consumer I s satisfactio¡r.

/l'his par.ticular relationship or assumptiort, however,

applies only to cou¡¡notllt.ies that are " coltsumatrle'r-- in

trre sense of destructlon of the conlnro¿i tiesil -- during

,rlho
gçl . r

I)res s

!larke
Sopt.

Urrrtt is tlre implicit Proceclure in
Demand !'or Notr-Far¡n llousing", in Â'C'
'llre l)ernand fqr lJrJrable Got¡<ls, Unlversl
, r9ô0r PP, 32-Jkf'.

il U.U. OLso¡r, "r\ Cornpetltive 'I'lreory
t". 1'tre À¡rrerica¡t Dco¡r<¡rrtic ltevlew, voI
L969, p.óIJ (ern¡-rh:rsis rnirre) .

R.F. Muth,
llarberger t
ty <¡f CÌ¡icago

of the llousing
. 59t

U tn corls ta¡rt prices of a trase period '
U ¡. ttouldlrrg, ;\ lìecorts!rtrctio¡r of Iìcorrotnics t

Jolr¡r \.Jtlt¡y arrtl Sons, Illc., IlbJ, ¡r. L)5'
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tlre period witi¡in whlclr tlre cor¡st¡nlet'fs flow

clemand curvo is clcf i¡reci. It cl ooÉi t¡oÙ apply to commo-

d1üies or assets tlre Iil'e ¿r¡rcl use of. wlriclt exc(}ect tlre

unit of ti¡ne within which the clen¡a¡rd curve ís clefl¡recl '

Irtdeed, i¡r tlre serlse of' ttc<lltsutltption" or ttctesüructionrt,

it. is not tneaningf'ul to say il thre denra¡rcl f or physical

qr¡antities of tolevisiort se.t or refrlger¿ìtor per mollt'llt'.

l'he appllc¿tLion of the traditional approach to the

<lurable ltousing-parckage (o" to ally of its clurable coÛ1-

po'ents ) i" p¿ìrticularly obJectionable methodologlcally '

since the til'e <¡f the pa.ckage usually exceecls the 50-

year period.

Of coLtrse, t'tlle <tísti¡rc 0iort t-¡etweo¡t clurables and

non-clur¿rbles caìì be ¡-rurety notio¡ta L'U ancl is ntucfi

deternrine<l by the unit of tl¡ne withtn wlrich the consumer I s

demand (fto*) curve is defined. !'or a t.irne urit as s¡ort

as a day r w€ sh¿rl-l find simlLar objections to the

appIJ-cation <¡l'ühe tr¿rditional approach on items

w}rict¡wt¡nornrallyconsiderasnon-durablessuclraE

clothinS, shoesr and everÌ food'

-I\he annlytical ciisl,il¡cüic¡n l¡etween the " flow of

servic€s h l'r<¡l¡r tlre clu¡'al¡Ie 600cts ¿rrrcl the Its tock of

U rr. 
^aron, "f ttconre Taxos ¿r¡td llousirrg]' , llte¡

Â¡rrc¡icart ttcr)tlrrlì , vol ' óU, DcceIIlt)tJl' L97o t

; r'lrte ) '
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durable ¡;<rocls'r is thus a very usel'uI ono ' Instead of

tlrequantityortloll¿rrv¿rlueof.alrousln6-¡larckargeorof

a, television seü, it is ¡tow the f Iow of se¡'vices

derivin6frotntlremtlratc¿ìtlb.esPecific¿rlIyrelate<lto

tlro co¡tsu¡¡¡er'5 s¿rtisfaction per period' f rt üornts of the

analyticalproceclure<¡f.thelrr.eeerrtstudy,tlteflowol'

houslng-services r Q, is basic to the collsumer

donr¿rnd.; and wlratevor de¡¡land. there is for the physical

clwellin6,-a tructurea r ll, the l¿rnd-site , L, and Ùhe other

fact<¡rirrputs,v'suclrd.emanclisaderivedstockdemand'

in t.lre se¡¡s e <-¡l. owne rship , for tlros e durable inputs '

.fl . Tlre C<¡st o1'llousine-

Vari<¡us ty¡les <¡f cost carl easily be enumerated t

the most apparerlt of wlrlclt are t'he price paict for the

housing-package, real property t'ax charges' irraurance

co"try mai¡rtenance. and re¡lalr expendiùures' lnterost

chargee on borrowed.. funds f'or the acquisiti<¡n of Lhe

housing-package r etc. llovrever, slnce we €Ìre distinguietr-

i'g betweon t¡e ñfIow of Ìrousing-servicestt ancl ghe various

¡f stock" compo.llellts of a trousing-packãgos a more refined

ilr, al]peÍÌrs to be a st¿¡ndard practico anong home

ovrners to l¡¿rve¡ sonte I'or¡lr <¡1'fire irtsUr¿r¡rce 1'or tlrelr
bui ltlirr¿;s . lrt slonte ,c¿l'scs t itlstrratrce agaitts l" theft t

üorn¿tdocs, ¡t¡¡cl oLher l¡¿rz¿irClS is al-so carr'ir¡d t¡y rllally
prOper.Ly owtreÌ g. 'l'lte¡'e are ¿rlso ir¡s t¿r¡rcr¡s wl¡en lrc¡¡r¡oowner'e

c}roosotor¡avctlroireasoroilbur¡rerirtsure(lwl¡iclr
includes f'ree re¡ralrs ¿rrtcl rcpl;rce¡ltortt of ¡l;rrtt bY tl¡o
irrsurin6 ¿ìgottcy. (l{eimor, et.itl . op' cit' p' 52))'
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tl¡e cos t eLetnents tlrarr the usual ono is nec€s sary

plìr[)oeea. In doing nor a. furtlrer d.istl¡rctl<¡n

tÌ¡e flow coet and tlre stoc_lc scsll concopts

F'Iow costs: t'Ire Cost of SupI>1yi¡¡g .l{or¡sinp<-

Services

AIl housing packages nrust. be owned by sorn€

lndividuals, f'ami1ies, households, corporations, collec-

tiwe co()I)€ratives, and governntental unlts at any perj.od

of üir¡re. A l¡omeowner arcr¡uires houslng-package (s ) either

by f uI I paynrc¡t t or by i¡rs talln¡ent paynent ove r ti¡ne of

the ¡¡¡a¡'ke t ¡rrice of' the housin6 parckaë,e.

'ì,'Ìre basic clj-ffere¡rce between rienting ancl owning

is ttrat the re¡rter buys the flow of trousing-eervices

from n¡onth to monttr, whereas tlre ow.ner buys the housing-

package(s) in order to secure tl¡e ri6ht ovor tl¡o whole

strea¡u of selvicos for a¡r i¡rclef inite ¡rer1od. The oìcner

of the hous ing-petckage (s ) is thus tlre supplle r of'

housirrg-sorvices. lle suppJ_ies housing-ser.vj-ces either

to himself or to otlrer u.Ltlrnate consL¡¡ners. Obviously,

it is tlre owr¡er of the horrslrr6-pactcage(s) who incurs

tlle f'Iow ol'costs a,ssociaLed witlr ti¡e provisiorr <¡f

hous irr¿i- s c r'v ic c.s .

¡Ur i¡¡s t¿rIl¡¡¡cr¡t buyer of a lrousin6-packar¡;o for hls

owrl oc cupancy (su¡rptyin6; lrirnse 1f wi tl¡ hous irrg-servi ces )

Ls res[)onaiblo fo¡'tlle interest ¿rnd prlnci¡rar payrnents
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of tl¡e ÍnortE¿r6,e, f or roal pro¡rerty tax, f<¡r insurernce,

ropairs artd, n¡trlrltelra,nce r a¡ld for such operating

€x¡)enaos as Llre cos t of tig,ht , lteat , water, o tc . f f

t.he homeow¡ter is at the satne tinte a la¡rcllord or owner

of ¡'ent¿rl lr<>usirrg-packages, he 1s aIs<¡ resportsible for

ttrese satrte expe¡l ,"".LU/ As a l,¡rnciJ-<¡rcl , he is like1y to

sperrd exLra ¡llonoy for tire man;rgentertt an(l supervisiorr o1'

the re¡rL¿.r.1 al)¿rrtntortts, suctr as 1'or caretaking, collecting

rents, purctrasirt6; alrd using supplies for ¡n¿rirttenartce and

repairs, and ¡¡ta.lly other related ac bivities.

If the fiolneov/ner buys the housin¿;-package wittì-

his own funcls, the annual or motrttrly lnterest earnlngs

f oregone by t-tre f'unds if it had. been inves ted elsewhe¡'e

constitute an implicit flow cosü. or expense of ownership.

If tlre purcfiase is accolnplished through a comtrination of,

oquity f inanci¡¿; ancl debt f in¿rncln¿.1, the interes t cos t

1¡lement is tl¡e sunl of the it,,pficit irtterest earnitrgs

foregone on o\drter I s er¡uity and ttre actual interest

paynlenL <¡t¡ thc borrowod f'unds. In Seneralr it makes no

diff'eI'ertce to tl¡e analytical classif ication whether or

not the owntrr borrows ühc nlo¡ley from a lending agency

U ¡¡1¡fero¡¡t practices exist, ltowever, a¡nong
lancllords i¡t v¿ìrious cities a¡¡<l ar.eas as bo tho exact
COve r.a6,€ ol' ttre Co¡rt f ¿rc t ront l)e r lnolltlr . 1'lto ro a ro
citses wlrero torta¡tts p¿ìy sellar¿\tely for tho cos t <¡f repairs
rd.ator, ho¿¡t, Ilglrt r and coolcirtg f'¿rcilitles.
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or l'ro¡n himself . Dit,t¡er case of flnancirtg wlll involve

an interest cost element as lon¿.;, a8 the opportuniüy

cos b of' ov/nod f'un<ls is 1'ulJ-y ¿rccourttecl f'or '
'lho ar¡nu¿rI or nronthly f'l<¡w cost elements asso-

ci¿rtetl witlr tl¡o qualttities of lrousirtg,-sorvic€s whiclt

are procluced f'¡'<¡m a given housing-packzrge (o" equlvalently

producecl f¡'on¡ a givert stock of lnputs ll , L, and V) may

be summarlzed as foll-ows:

(f) interest cost on borrowed funds and./or

interest forgone on ownerrs equlty¡

(Z) real property tax char6es;

(f ) clepreciation costs of' the dwelllng-etructures,

ll, ancl the otlter clurable inputs, Vr net of

tlre possibte appreciation in their values;

(4) less apl)reclation ln the va.l-ue of the Iand-

s1ùe, L;

(f ) o¡rerating oxpens€s suctr u"!J/

(.) repairs and ¡rtaintenancr¡ costs,

(tr) caretakin¿g ancl other supervi-sory costs,

(" ) costs of insurance , 1i6ht, heat ¡ antl

water.

Ll/ Ini tial. Ly , tlto s tock in¡rutu V is cl efi-ned to
ropr€sent ttro o thor <lur¿¡l-¡Ie iten¡s such as ltorne appì-ittttces ,
dr';r¡>ol'ies, etc. l"or ¿rLI I¡r¿ìct'ic¿rl ¡lurposes r wo sl¡alJ.
lnclude in V suclr f'acto¡'in¡tuts as flupervisory ancl care-
taklng servlces, llgltt, Ìroa,t, and w¿rtc¡r Some of whiclr
Írrc not necessarily stock in c¡¡teéjory. Tlrls 1s adnrittod
as a quoatl<¡¡ra[¡le J)I'ocetlure w]rlclr is ignored 1'or pur¡)osos
of tl¡Ís s tucly.
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Sonre of ttrose f low cos ts need not be lncurred 1n tho opera-

tion of a housin6-¡r:rckir6e. For exautpJ-e r â[ owner-

occupiect hor¡s irr¿;-pzr"ckage does, not rcquire the services

of & carets.ker or superviaor and, therofore, will not

i¡rcur the cos t of theae types <¡f Ial¡our service

normally yrr:esont i¡t a reIatJ-vely large-scale rental

apart¡nent opera tion

fn Section C of Chapter IIIr the short-run and

long-run periods of production wlll be'explicitly

consldered. The conEideration of the period of production

n€cesssitates the further dlvision of the flow cost

elements i¡rto fixed c<¡st category a¡rd variable cost

category. 1'hus, sotlre of tfie flow cos ü elements wll1 be

f ixe<l or v¿r¡'i¿rbIe, de¡rertding on wlret.her tlre counterpart

input itenls are variable or not in ttre slrort-run

produc tio¡r period .

1J,2. S!oç& cost: Tlre Cost of Owners@-

Packafle

lkre cost of a housirr6,-package in the s tock sense

ig slrnply tl¡e presont value of the montlrly or annual

streame of costs enumerrrted at¡ove. this I)resent valuo

is ¡rot equal to the f'ull- price ¡taid l'or or acquisitLon

cost of a houslrr¿;-¡.rarckir¿ie.

'l'here are rnírny reasolts wlty tlto acquisition cost

dif f ers f'roln tlre preserrt value or s tocl< cost ot' a housinS-

parcliirge . Sourc of' tJrem ¡n¿ry be ¡tte¡ltio¡re<1 . !'1rs tIY r in
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real situations, inclivldu¿rls travo dil'ft¡rent ways of

ovi¡luatin¡4 t¡re. clurabili ty and t¡uallty oI' tlrn package t

causirr6, (li1'lere¡ces in the valuatiorr of the neecled

mairr C(:¡t¿rIlce íttìd r.e¡>ttirs t<¡ be i¡rCurred. Inclividu¿rl-s

also lt¿rve <!il'fe¡'erlt expectatiorts ol'futuro evonts ancl

¡thenonrena ancl , thorefore, will havo dift'ere¡rt market

discour¡t rates or tt co¡tvorsion ratestt (eee trelorv ) .

Secondly, even if we al-¡s t.ract f rom tùlcertalnties,

€xpectations, and market irlperfections(e.g., l-imited

knowJ.edge of the market ancl the I)roductr product

Ìreterogeneity ancl indivisibillty) r âD i¡rtlivldual buyer

of a houslng-package usually demartds deductions and

allowances for the capitalized walue o.e the property

taxes, maintenance and repairs wþictr certairrl¡r for¡n

part <¡f the future carryin¿;-cos t of ovrr¡erelrip of the

trous irrg-package .

Ir¡ arrivíng ¿rt tlre ¡rresent value of the flow

cost elernenüs, the rate of ínterest plays tlre role of

a I'convers.lon factor't for bringing flc¡ws irrto stockt

or stocks into f-low, wlt[in a feasonab],e a¡rproximati on!

There are, of coLrlìso, a numl¡er of i¡rterest f¿r'tes in the

monêy mark€ t tlrat carl play this r<¡Io . t'ho rate of

L'/14.n. I)annrole, t'llreorles oí' I'loney: Ân Attem¡lt
at Syntlrosis", Jou¡'¡r¿rI_o.f' ljtrsi¡¡ess ¿r¡lcl Soclal Stuctles t

voL. 1, Se¡rtorrrbor f9ô8, p.97i J. tllrslrl.elfor, Investrnen
Interest, ir¡rd C¿rtrit¿rI, Prolttice-ÌlalI, I¡tc. , I970,
PP. )5-)7.

t

t,
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irnt.erest for convorsion purposes may welr be ropresented.

by the raortg:rge rate: or by the Federal. long-term bond

rate, sirrce ownershlp of tl¡e lr,ousing package is

usually financed b¡a a mortgage and conrmit,s fr¡.¡rds for

longer periods.

l'l¡e market" raüe of interest is not tl.e only

convereion factor. If ttre flow 1s measu,red. oI1 a groes

basls tl-e conversion factor: wilr include-' adlowances

for depreciationr, mai.ntenance. and repairs, net. of ttre

apprecia,tion ln thre market vadue of th.e property'. Th.e

conversion factor will also include a]'1owances f,or

property taxes, risks , and strortcomlngs in, the ma,rket,-

a-b.ility of the residential property, Ttrese a¡J.lowances

are coratilgent upon the *tabllity, predlct.ability, a¡rd.

level of ttre future s'ùreams of income deri-ving from tÌ¡e.

tr,ousing-package. For lnsta¡rce, if tlre expected., streans|

of { ncomo are stable and the propertlr 1s durable. and

hJ.ghty marketable for rea.sons of its physical

composition, locatio¡r and styre, the risk and depreclation

al.I.owances wlll be lower. Indeed, in appraising æ

particular dwelJ.ing one mall begi_n with a conversJ.on

fact.or cloae t.o the riskloss nate,, say 6,ft on long tenn

Sovernurent bonds. To this may be added a 2s d.øpreciation

rate minus a 1.51' ^ppneclatlon rat.e, Z# risk rate, 2.5fi

¡¡ropert.y tax rate:, and a L$ rart,a for the shorücomings.

fn tf¡e ¡n¿rrkeüabillùy of the propert.y or ¡.r total
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conversion rat.e of L2.dp.

Tbe conversion rate. differs. among indivLduale,

families, and institut.ions. It differs because economic

u,¡nit.s do not pa!¡ simllar cos,ts of borrowing; nor do they

trave üho same lnvestment opportunit.ies. Dven if the

costs or t'Ì¡e inwes.tmen.t. opportunities are ttre same,

e.conomic units will apply one conversion rato to

residences on firs't. or second morùg:rge and anottrer to

reside¡rces withor¡t, these encumbrâ.flc€e;r

the ph.ysical and economic status of the residentia.L

propert.y also affe'cts the conversion fact.<¡r. For instance,

a parLicular dwelling-sùructure, malr wear out, ph'ysJ.cally

and e.conomically in 25 Jreara so tha.È in ord,e¡: ùo

trecover ühe investment in the buildlng' a- recapture or

depreciation rat.e of, at, Leas X V'ft(t<¡t¡% + 25) wl.lJ- be

r¡sed.. In contrasü, anothe-r dwelli.ng-structure is

expected to J.ast. for J0 yearsi so t}.art the investor ma¡¡

s,eùtle for ar depreciation rate of at. le as,t 4f,'. In the

caÊe of land, since the land does not. deplete in use over

time there is no need to rr]-oadrr tl. e conversion fact.or

wJ.th a percerlLage for depreclation; indeed, it may even

need rrunloaclingtt by a percentage for the expect"ed

appreci¡rtion j.n tl.e market. value of the propert.]r over

ttre coutrso of tir¡e .!2'/

JJ/ruLn^r, eù. erJ..¡ op.cit,.
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It. needs point,ing or:.t he¡e that ttre level of

a6g,regaüion in, t}.e empj"rical pontion of this study is

by Oanadian cit"ies or municipalities,. lìhe aggregation

reqfri¡"" the averag.ing of the individual converslorr

factors and their components to t,he municipatlty level.

Due to data limitatlons, trowever, w-o mu.st resort to 6Er

singJ.e rate across mrrnicipaalitie.s for some of ttre

componenLs of the conversion factor in Lt¡ese communities.

For instance, national rat"ee are- r¡sed f or deprecia,tion

a¡¡d for the markeü rate of interestr rêspectively. Th-e

clepreciation rate emplo¡red here 1s the 2,56fi use.d. b¡z

ure Dominion lh¡¡eau of Sta't"istics in ühe ca]-culation of

the nationa1 housing stock se¡îies. Ttre market ¡iate of

interesü ls repr:esent.ed by tl-e average of provinciaJL

mortgage rates, which trave very littJ.e varJ-ation a,cross

Canadian provincial boundaries.. The available daü.a,,

howewer, allow the construct.lon of conversion ra,tes by

municipalities that diffor in nesidenüial propert,yr tax

rates.

ît¡e s,tneams of cost converted lnto stock represent

the total cost of tromeownership expressed at the

current ¡:eriod. If t-tris total- cost Is paid for by tfro

owner and thc property is not conveyed on a mortgage r

ûtre owner 1g entitled, within the boundary of statutorc¡r
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restrictíons on rights of private prop€ tty rU to tt¡e

e:r-cluslve right to <lispose or occupy, use ancl onjoy the

esrvicee of , ttre trousing-package; orr if not, to sell
the servicos to tenants for tl¡e rest of tb.e life of the
package or for a, shorter perlod if subsequent resa,re of

tt¡e proport,y is contemplatecl .

Apart from ttre lirnitations imposed by statutor¡r

laws on righ.ts of privato. property, further restrict.ions,

on tÌ¡ese nights are imposed. upon th"e owner r+henever the
propert.Jr is pledged on a moretgag.e t,o secure debt. A

legal righü is created in favour of ttre mortgagee to
hold ttre housing-package otr to bave it, sold for payment.

of l.is claim. rndeed, in cace of default in mortgage

payment due to, say t pr.olonged unemployment of the
ohr[ef-mortgagor, the mortgag'ee can forecJ.0se the

¡rroperty leacling to its sale by ord.er of ttre court.
Du.ring ttre s€vere economlc c¡:isis of ttre rg3ors.mill_j_ons

of families in the united sta,te¿s, rost their tromes

ttrrough foreclosures .U./

8.3. Statut,orv vs. .Effective propertv Tax Rate

It. can genenally be said tl.at the current Unlted.

ÚJE:g. r tl¡e statef s right of eminent domain,
st.atutory rig-hts of dowers , zoning by-laws, staùutor¡r
bui-lcling codes, mineral or waterway rlghts.

uJy.J., Gord.on & s.M. Leo, Dco'omlcs for consumerg,
5ûh 6flo r Van Nostrand lteinl.o].t co.@
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states and canadlan rear property üax syst,em apprles
the statutory tax rates on the cornbined. assessed, value
of botl. the land-eite and. tl-e build.ing structure.

rn theory and in practice, it is desirable that,
ttre assessment of the property vaJ.ue for taxation
purposes be uniform and close to the propertyrs normal
oD competitive market value. unfortunat.ely, irr practice,
tt¡e actual rtmettrods of assessing reaJ- prop€rt¡r varue

Yary wíderytr , al ttiough, assessed, varues are_ ultiruat.ely
related ûo market walu u" ,LS/ rt is, not uncomr¡on ttrat
propertíes of similar or identical c}.aract.eristics are
assessed. in an exüremely differenL wa-y from one count.f
or municipalit.y to anot¡er .W

The actual methods of assessment of property
value vary due to a nunlber of reasona. Appraising
principle.s a'd tech'iqlresr for instamce, differ among

assessors, real est-ate agentsr and appraleers. AJ-though

similar techniques and principles may have b.een used,

the ttreoretical principles generarry provJ-de only a¡

aP"r1'nio¡r Dureau of Statist.ics(nnS), princlpal
'l'axes an<l ltates : Fedet4l , provincial. and. Locu.I
Governrne¡rüsovern¡nent.s , L97L ¡ p.39 ¡ cat. #og-20t;

!il;. Net,zer, *?axation: properüy Taxes,,
In!grnatigÌral.-{ir}gvc.lopedia of Social Scie¡rces, vol . L5,r9our pp.545-550; see arso Netzer's The ticonornics of
B¡ropertv 1'ax, tsrookings fnstitutionrf
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rouglr guicler tr¡ the actual valuatlon proc""".W

UJ.timatelyr ¿rss€ssors and appraisers are guicted by

their orc¡t t.raining and i¡rformed Judgement or opinlon

of, property values j.n particular si.tuations and

circumstances. In addltionr âssessment sta.tut,es

r¡.suaIly allow aase.ssors) a wide latitude ùo decide, how

t,o determine the "market, valuetr of property. This

J.atltude rrvaries q¡¡ite considerablSr (it Canada) from

provlnce to province and even between municipalities in

tt¡e sane province " .U

The statutory property tax rates, the.refore,

cannot l¡e t'alsen as one and the same as ttre treffe-ctiven

property tax rates. .Ihe effective rate refers t.o the

actua]- tax chargea on ttre properüy as ar percentago of

its t.rt¡e market. value-. In thj-s study, ttre ttreore,tical

and tì.e empirical propert¡r tax" ra.ùes, re.fer t.o the

effecti.ve rates. t'lrus, if tl.e statutory rate is, eayr

5fi, and tlre pro¡rerty is asgessed, at. only 5},fp of its

Èrue market. va1ue, the effective property Èax rate is

only 2.5þ. In Ca¡rad,a, t.kre statutory rates are quoted

18,/5"", for instance, J.I. Stewart, Iìea1 EstatoAppraisal in a Nutshell, U:eíversity of loronto lr.tress,
L962; R. Steacy, Canarlj-an lìeal Est¿ìto: How to l"lake It pav,
Peter Martin Associa.ües, Ltd., Ì9o8.

LzJî. II. !'innts, l.,roÞerty Assessnle¡rt Í¡r Canada.,
CanadJ.a¡r lax Foundatlon, i¡larch, LSZO, p,6).
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i.n nrlll ratos, 1.e.¡ in mJ.lls per dollar(or dollars per

$tr<fOO) of' the assessed value of ttre propert¡r. Further

details on tl¡e Canadia¡a tre-sidenùial. propert.y taxa.tion

ane discussed separately in Appendix A, of this study.

C. Stunmary

HousÍng-services ar€ se€n trere as- consumer goods

wb.ose production roqulres the technlcaJ- combination of

three physical inputs nameJ-y, (f ) tfr" land-site (l),

(z) the dwelling-structure (}I), and (:) a, variabl€ (v)

representing lr,ousetrold appliances, f,urniture, r.rtflities,

e-tcn The outpuü of trousing-services is a, periodle

qgantit¡a (a, flow), whereas the physlcal input.s atre

properl¡r classifJ.ed aE stocks.

A residential dwelling ie a package or combinatlon

of tj.e p}.ysical. inputs a¡rd strouJ.d be distinguished from

th.e trousing-senrices iü yiel-ds. lhe market value of

these se-rvices is soen a6 the periodic rent.al income of

the dweJ-ling. Th.e perJ,odic rental- income is a gross or

net figure depending o¡r wtrethe¡ the costs of depreciation,

maLntenance, and repairs of ttre package are subtracted

out.

The cost. of production of .bouslng-servlces is

different fr<¡m the acq¡risition cost of the ptrysical

inpuüs or of the dwelling. Ttre acqgisition cosü is aùso

a, stock cortcept, wherea'e the cost, of production of

trousin6-services is ^ flow. The acq¡risit-ion. cost may bo.
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converted 1r¡to a periodLc cost of production through

ühe us€ of an appropriate conversion or discount factor.

In this dlscussionr w€ can clistinguislr two

highly i¡rterrelated markets ùhe ¡narket. for trousing-

c¡ervices and the market for stocks of physical inpuüs

or f or t.Le composite of tt¡ese inputs , the dwellings.

Ttre next chapt.er will present Èhe necessary tJreoretical

framework for anal.ysis of ttre underlylng relationships

between t-hese ¡narkeùs and ttre volume of residentiar].

const.ruction. Specific atbention, trowever, wílI be

focused on the market. for housing-services a¡td ttre market.

for the physicaL dweJ-ling-structures, I{i.
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CH.A.HTEIì II'I

MODEL¡ AN API)IIOAC}{ TO T¡IE ANÂLYSIS oF

?HD HOUSING I-IAITKET

Ttris ctrapt,er witJ. present a model of tfre trousing

markeü. The moder wi].r be developed from the concepÈ of

the production functJ.on for housing-services a1ready

introduced j-n chapter rr. After its presentation, the

model will be u.sed in the next cfrapter to anaLyze the

impact of residential propert-y Lara.tion on ttre Ìr.ousing

gec tor.

In the mode1, we ebatl be concernoct witt¡_ the

Lnterrplations-trips beLween two market,s: (r) the nrarkeü

for housing-services, Q, and (Z) tfre market' for the

physical inpu,ts wittr special reference t.o the dwelling-

s-tn¡ctures, H' The vorume of residentiar constructio¡e

wiLl of course play a, part in these. interrelationships"

S¡leaking of }.ousing-services, e:, i,n particular,

the volume of markeü de¡nand for these services per

perlod is dependent upo¡l their unit market price, ttre

average j.ncomes of individuals o¡: trouseholds, the

exJ-sting tastes and proferences. of the general public,

t.fie ntrurF¡er of households or f'amilies, 'rhe volunre of

market supJrry of housing-services Le a function of theLr

unit markot pr1ce, the exigting stock of housing-

packagesr a¡rd ttre wiltingness of ow-n€rs of these packagea

to vary one or more of tÌ¡o packagers componente (land, L,
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dwol.ling-structuros, H, and ottrer lnputs, V) to effect,

a, chan6e in the quantlty suppl-ied of e. Depending on

t-tre rel¿rtive size of the quantit¡¡ den¡a¡rd.ed a¡d quantity

supplied of housing-aervices ¡ Q¡ ttre market for e may

or: ma¡r not be cleared at tlre ruJ.ing unit market price.

In consequenco, the existing stock of nesi<lentl,aJ- land,

L, of physical dwelli¡rg-structures, H, a¡rd of other Ínputs,

V (e,g., washing machines, oíl burners), may or may not

be optimal during the period, necessitaüing specific

ctranges in tt¡e derived demand for L, H, or V.

Since the discussion of ttro demand aspecü of the

market for housing-senrices is more or. less a repeüition

of, ttre standard economi.c theory of market d.emancl fo¡: a¡

commodity,, it may be advisable üo focus closely.on the

eupply sicie of the market. for t¡.ousing-services. Th,e

present chapter ttrus develops the model r*ith a detailed.

presentatio¡¿ of ttre market supply of Ì¡ousing-serrrices,.

I¡e, the portlon deating wj-th the derived d.emand. for

factor inputsr tl.e dlscussion focuses onry onr the derived

demand for the physical dwelling-structures, it being

the most imporctant aspect of derived demand for purposeÊ

of thLs study.

A. Production of Housln¡'.-Services

In Chapter II, lt was noted that Ìrousing,.-servj.ces

can be viewed Ln a. perspoctlve comparable to any ott¡er

producible co¡runodltles in our contemporary economic
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Bystem. Thus, the union of ttre physicaL dwelling-

st.ructure, the ptr,ysical land-site, and such other

factor inputs as tron¡e appJ-ianc€s r etc. , is said to be

a necossar)r inpuü-combination ln ttre tect¡nical sense

to the productlon of housing-servicos.

Due to the degree of abstractíon in which

trousing-services are specifted, ttre quantity output of

Ìrousing-services is not. d.irectly observable. For ttris

reaaon, it seems impossible to empirically observe t}eat

housi¡g-services are b.eing pricedin th.e residential

housing marketo In fact, there call only be a: theoretical-

or concepttlal- reference to the unit price and t}.e

errantitSr outpuü of tr.ousing-servicês. However, the

product of ttrese two ttreoreticaJ-1y distinguist¡able

concepts finds meaningful a¡rd ultimate correspondence to

the actua.l. market rental" of resíderrtial units. .Because

of this corresponderace, the conceptualiz'ation of the

unit. market price ancl the querntity output. of Ìrousin6-

gervices is both analytically and empirically useful.

A . I . l)ef in i t i on of Te rmq-{Ttie-o rel-a-q--ç e-4s s):

Q = quantiûy output of housing-servlces per period

L = lan<l-site in phYsicaJ- units;

li = dwelllng-structures ln physical units;

V = a, vari¿rble representing aJ, l other factor

inputs such as house a,¡rpliances, carpetst

mal¡rtenalìce and repairs r I-lgtrt a¡rd hea't

,
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facilities, caretaklng, etc .iY

m = discount rate (continuously courpouncled nrarket

rate c¡f .i.nterest);

E = unit market price of trousing-servicee.

A.2. Assu¡nptions :

(") each physical unit of H deprecia,tes exponen-

tia,.Lly l-ts n-)aear life and in a

toci¡nologlcall¡r determined manner;

(U) ttre prlce per unit. of land is determined

by the t'otal. Iand supply and over-all

demand for J-and in various aùüernative

and competing uses;

(") purely competitive markets for Qr L, H,, and V¡

(a) homogeneity of d.egree one in, ttre production

function;

(") homogeneous output of trousing-services, Q.

These assumpt.ions are obvj..ousl]r unrealistic,

partfcular:l¡z the assumption of purely compet.itive markets.

Ilowever, ttrey formally faej,lltate (*) an economicnl

preeentatio¡r of ttre tr¡eory, (U) . eimpler method of

bringj-ng out tlle testable hypottroses of the theory orr the

impact of reside¡rtial. property taxatlon on the residential

Vpo" .11 practical purposes, the factor j-nputs
represented by V are assu¡ned tl.o be orle composlte factor
input, 1.e. ¡ they enter ttre production functj.on in
fixed prol)ortions.
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l¡ousÍng market., and (") tl¡e testing of theee hypottreees

against actual ma¡'ket data. rf the resurts appear odcl

a¡¡d ¡reecl furtlrer exannination, appropriate q¡rallficatlonc

and adjustr¡¡e¡rûs ¡nay stlll t¡e mado i,n the mode1. In
contrast, if t-tre assu.nptlo¡¡s were blue prints of the

actual l¡.ousing. narkeü and of ùhe actual physical

characùeristics of housin8-packages, it would be too

difficult and unweildly to accomplish trre ttreoreüical
and empirical object j-ves of this s.tui,y.U

Tt¡ese restrictive assumptions are not strictry
foLlowed ütrrougtrout the stud¡t . Dventual-ry some of t}.em

aire oittrer dlsconüinued or adopted only witÌ¡ modlfi-ca.tLons

in ttre latter par.t of ttre dissertaÈion. For instancer
in section B of ctrapter vr, w@ allow for the possibility
that appreciation in tì.e market varue of resi,d.ences ma)a

w.ell offset the value-red.ucing effect of tlre physical

depreclation of the dwelling-structures. T}.e imperfectÍon

.t/2/ b'or a ctetaited <tiscussion of : ("r) the role ofaseumptions in a theoretical- fr:amework; (u) such ¡¡elated
issues as whetl.er t-he releva¡rt test of the validlty of
a. ttreory or Ìrypothesis is tlre rea].ism of its assumptionsor the predlctive power of its assertlone about ttre classof phenomena. which it intends to 'rexpla,i-n"; and (") ttreconsist.errcy of a particular fact or observecl
experience with tl.e same hy¡¡otl¡esis brougtrt a,bout
under difl'erent sets of a,ssumptions, see M. Friedman,¡rThq }lettrodotogy of Positlve !lconomice", Ln M. Frieclmaq
{..9.) Ðssavs iñ Poqitive Ecgno¡uics, ,Ihe Unlversity ofclricago Pregs, Lg66 r PP. 3-46.-
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of competitlo¡r in the production and sale of new

dwelling-structure¡r 1s alruclecl to in section D of t.kris

chapter and is subsequentry tested empiricaJ-ly in chapter
vr. [{e also moctif'y tlre aseumption of homogeneoue outputs

of trousing servlces. In Section D of Chapter IV, for

exampler w€ allow for the imperfoct.ion in the substítu-

tion between rental and owne:r b.ousing-eervices and

lnvestÍga,te the owner and the rental sectors as tvro

competing Ìrousing market.s.

.A'.3. Statements of l{e1atío¡rships

Let us re-state the production functj.on aJ.reacly

introduced in Chapter II¡ i.e. ¡

e =,.F( l,n,v ) (r)
ïts partj.al derivat5.ves are 3

_Q9=F\, âa:E.r - ag=F,
ðl--'L t âH t AV= v

representing the marginal outputs of Ìrousing-services

of L, H, and V, respoctively. Accord.ingly, given fÍrst
degreo homogenoity,

Q = lrL + FrH + S'v (z)

Equation (z\ is a staten¡ent of the funct.l.onaL distribution
of the output of .housi-ng-services, e. The distribution

is based on the factors I corrceptual margi¡ral producti-

vities.

In ttre actual housing mrrrlcet, we know that
plrysical- crwellin$-structures are built and trouslng-
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packag,es are tracted and sold at a price; others are

rented and occuplers do pay market rcntals for them

per period. It can be argued that these llousing-

packages are neither clesired ¡ror de¡nancled for their

oldn sake, t¡ut for t.Ìre }-ousing-services they provlde

t-tre ultimate consrlmers. When Ì¡ousing-packages atre

bought or rented, this transaction is also indicatlve

of tìre impllcit n¡arket va.Luation of housing-services

taking place in ttre market. The rental-housing sector

is- a clear example of the active ma_rket for lrousing-

services . 'h/e nray, ttreref ore, re-express equa,tion (Z)

i¡r value terms per period as ¡

o(t) = Rl (t)¡, + Rh (¿)u + (¡)n.,, (t)v

G, EI = RLtwhere E = u¡rit market price of Qr EQ =

EF.ri = Rf¡rEry =Rrrrt=timeperiod
represent the total- gross rent.al income

tÌ¡e etock of housing-packages or their

and V per perÍod.

. ÎÌre value G

generated by

components H, L,

Ttre market pricing as well as the procluctlon of

housJ-ng-services, Qr a-t, tj.me t, are illustrated.
graphically by Figures I and 2. The functLon n(OryorKo)

represe¡¡ts the lnarlcet de¡nand curv€ for housing-s6¡vices,

Qr ap¡rearing as a funcbion of unlt market price, D,

ev¿rluat.ecl at a given level of B¡<rttoy i¡rco¡ne, yo, and
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glven levels of all other dema¡rd determining factors

represented by Ko. The fu¡rctio¡r S (L.r rHe , V,r) ir the

market supply curve of q wbich, for given levels of

L = Lo a¡¡d V = Vo, appears perfoctly inolastic wl.en

evaluated at H: = n..U The aggriegate equj-lib.rium

level of Q = Qe is cleared at the unit market prlce

D = Ee. The corresponding eqUilibrium stock of H

needed to supply Qe is He.

Ceteris paribus, if tÌ¡e consumera of Q trave

attained theír optimal- flow of housin6,-servlces¡ the

nun¡betr of pbysical structures Ìl = H" w111 noü be

augmented by new construction, thouglr, of cours.e,

construction will occur for: replace¡re¡rt putrposes. Ttre

arîea OQ_AD^ represents the aggregate gross rental-ee
incoure generated by the housÍng market in an economy

or l-oca]. ruarlce t ærea at. time t. Ttrj-s aggregate value.

will increase, decrease, or remain the €¡ame over time

depending upon wtrettrer tl e urarket is expanding, corì.-

t,racting r of, stationarJf .

Let,
c(t) Rv(t)v = RL(t)l * Hn(t)H'. (4)

SJtn Sectlon C of tlrJ.s chapter, iù is ar6ued. that
V is variable witl. respect to tlre unit market price E,
i.e., V=V(A) . Wl¡.en the variabllity of V in response to
lÌ is introcluced l¡rto the nrodel ttre ag¿regate supply
curve of Q wiII t¡e upward sloping with finite supply-
price el¿¡sticity (see Section C tlelow) .
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Tl".e values it"(t) and Hn(t) are the rental lncomes of L

and H, resp€ctj-vely. Because tÌ¡e physlcal dwelllrg-

structuro, IJ, has a life of' n years, the values H"(t)

anA \(t) a'l.e, sayr annual strea¡ns of return for an n-

year period. Further, let RU(t)=ttroe-Ot, where b J.s

ttre extr)onentia1 rate of decline of tl-e rental income of

H due to its physical. deLeriorat.t or..U these future

st.reams of value ret.urn carl be discounted to their

-mt ..clt

(¡)

.A.bst.ractin6 from the imperfectlons and rigiditles

(e. g. 1imíted inf ormation, zoning b,y-laws ) it the

martet for land, the cornpetitive atloca:üi.o¡r of lancl , L,

UD,u"n thougtr regularly reparired, building
structures physically wear or¡t through time. ItMosü
buildings are also eventual-ly being overtaken by wt¡at
nray be called des.ign obsolescence, resulting from
irnprovements in building tochnolo6y, changes ín
archj-t,ectural style,, developn¡ents in new home a.,ppliances
whictr older tr.uildings do not readily, accommodaterr.
J. Heilbrun, RoaJ. Esta.te Taxes and Urb-an l{ousine,
CoJ.umb.J-a Unlversity Press, L966r pp. 2)-)0,

A housing-packago ma.y trawe demonst.rated approcia-
tlon in market value over time; but t.t.e appreçia,tj-on
may be mainl¡r due t.o ttre appreciacion i¡r the value of tt¡e
la¡rd compone¡rt. of the package., more than offsetting the
value depreclation of t-h¡e structure.

ilSLrr"" the average Iife of physfcal dwellj.ng-
structures usually exceeds tt¡e 5O-year period, for
purpoa€a of clear-cut results, lt may be ínstructive to
aaEume n=oo . Tlris aa8urnption 1s adopüecl througtrout
tÌ¡e res t of tho s tudy, unless e¡recif'ted otherwise .
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for various uses asaures ttrat, ln oqullibrium, ttr6

integral of the first ter¡n of tl e rfght si<ie of equation

(¡) not only represents the capitalized val.ue of a unit

of larnd, but t.hat the integral al-so reflects the landrs

opportunity cost in alternative uses. If a plot of

land is receiving below tJ¡e average renü of similarl-y

sltuated ancl productive 1and, tl- e activity usJ-ng the

plot will earn above norrnal profit. Other actlvities

wlJ.J. seek to use the plot a¡rd bid up its rental Íncome

towa¡:ds the average lever prevaíling. conwerselyr tb.e

plot purport-ing t.o receive above tl e average renü wJ.lJ-

not be used, unless its, rent is reduced t.o ttre level

of, the average rent prevaili rrg.g Th ,. , if p" is the

price per unit of land at. t=O, w,e say th¿r,t in

eqpj.].ibrium

PL(() ) RL( t).-ttat . (6)

9/Furtfrer and exüensive infor¡ration on the theory
of url¡an land re¡rt and location ttreory may be found in:
W. Alonso Loc-ation ancl Land Usg: Toward a General
llreory-of Land Hent, Harvard Ijniversity press, j-964¡

n

=J

ñ4, T}. eory.of the U.rban Land Þlarketrt, i,n W.H.. Leatry,
et. aJ-., (eds.), Urban Ðcononlics: _Theory and Develo
P anninÉî, CoJ.Iier l'4acmi11an, L97O r pp. 55-O3i H,.t{.
Richardson, l{eeional Ìtconomigs, lJeiclenfeld. f¿ Nicols<rn,
L969i l{.L. Richu¡an ill¡le fñciOence of Urban ReaJ. Esta^te
Taxes Undor Conditlons of Statlstic a¡rd Dynamric
.uquilibriun¡r', Land DcoLoll{sår vor. 43, May L96T r pp. L?z-
J-80; lt. Tr"r.:r ,Allen & Unwln, L957,
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Unde¡: the samo abstraction from imperfections

in and at¡erratlons to the unclerlylng. rent-price

¡ae1¿rtionstrips, the market. will est,ablish the unlt price

of dwelJ-in6-structures a,t the equ"ilibrium level

Q)

nR
pn(o) = ia"f "-(m+u)to. = ;ffin-.-(n+u)n;

o\o

m+b

for ¡1=oc. At, this price level , the excess demand for

tlre existin6 stock of H is z,ero.

It can be argued t}.at the ratio Rno/u is a'.
'h.

maasure of the gross rate of profit (o" return) by tlre

b,omeowners on tl¡eir investment outJ.ays in physica,l

structures, In eq¡rllJ-brium, ttris rate of profit ie

equal to ttre sum of g(representing the ra,te of interest

foregone on alterna.,tive uses of the sa¡rre outla-y) and b

(represe¡¡ting tire depreciation rate whích guarantees

tlre recapüure of th.e invested funds \.2/
Ttre sum (m+b) is aJ.so a m€asu.le of the t'conversion,rl

or discount ra,te already discussed in Ctrapter II. A,

nu¡nber of other factors are not accounte<l for in thj.e

nate such as risks, marketability or liquidity consJ.dera-

t.lons, capital gains or losses , taxes, and uncertainty

- 7/*,,. Go¡'don. r'The Pav-off Periocl ancl the.Rateof P¡rOfit" , 'L'tre ltlanaceme¡rt of'- Cornorat,e Calrital , ( ecl.)
Dzra Solomon, Free Press, L959r pp. 48-55.
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¡rith regard to ttro amount of the more distant future

inco¡nes of' ttre property. Generally speaklng, t-hese

other factors aire sourcos of va.rla,tions in the ¡iates

of return to capltal ln various uses, even though

monetary funds and physj-cal resources can freely move

from one type of use to another. lmperfect information

and artificlal restrictions or concessions to entry

of capital. .i¡r given areas tend aJ-eo t,o amplif¡r the

differential-s in rates of return among sectors or

i¡rdus¡"1"".V

A relaÈed distinction that need not concern us

trere is the differentiation t¡etween ttre raúe of return

from t} e wiewpoint of the prlvate invest.ors and ttre

nate of return from t"tre viewpoi-nt. of the societ.y ais at

whole-- wfret,her or not they are net of risk or of

capi-tal gains an<l losses. The priva'te ra,te of return

will differ from the social rat,e of return since

¡rriverte i¡rvestors do not normally take accor¡¡¡t of the

external benefit.s (e.g., reduction in crime and fire

risks due to urban renewal.) artd tl.e external costs

( e. g . , Bmog r pol lut ion , coltsumption f ore6one <lue t.o

U O.". I{arberger, rrTaxa.tion: Corporate fncome
Taxes" , lnter¡1qtjonal IÌttcyc+oned ,
(ecl.) u.
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Lransfer of funcls) of a. given project. or actlvi ty.il

8.. The Aggregat.e l-¡em¿rml and Suppll¡ of ltlst"Ck)

Iì.f.n The market pricinA of Stock

The dema¡rd for the physicaJ- dwelllng-structure,

H, is derj-ved from the domancl for tho flow of lrousin6-
. il)/servicês .3 In J.G. l{itte I s terminoloBy , tl.l.s derived

ilro, an emplrical study of private and social
rates of' return from capital 1n Canada by industryr see
Glenn P. Jenkins , "Rates of lleturn zurd Taxation from
Private Capital in Ca''ada", Ontario Economic ltevier¿,
Nove¡nbet/Ilecember L972, vol. 10, tto.Jl pp.4-19.

gr f Pt , PL, and P are tl.e current market prices
of H, L, and V, then the totaJ. stock cost of a given
amount of ttrese f'actor inputs at t=0 is:

C=PH+P-L+PV.
'Lv'(8)

The present value of the rental-revenue streams
deri,va.ble from these inputs is

n

tl

$= lÆoiJ e

n

( rr-a)

J e{t) "-'t dr = | ør(u,r ,v)J "-'t dr (g)

(referring to equations 1-5). Let, the discounted
profi"t funct j-on at t=0 be:

n
TI(o) = [- /un(u,l ,vúu-'üat-prru-pr,L-pvv (ro)

I
o

Maximizing Tf with respect to H, L, ancl V:

ftrTf(-
ff = I Zuott J e-nt d,t Pr. = o,

Io

-¡utdÈ-PLEt), (rr-u)

-urtdt-p ¡sOv
( rr-c )
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demand is a stock-demand and not a, contintloua f]"ow

<lemancl for physicaJ. dweJ.líng-structures per per io¿.U

Further, ln thj-s stucly, t.kre stock-demand for t.t¡o

physical H and for the other stock components of ühe

housing-package is seen a6 a demand for their

ow¡rer-s.lrip. îÌre aggregate stock-demand for H, is the

Bum of all tl¡e individual derived denl¿rnds r êctual. or

pot,ent ial .

tlhe stock-demand for physical dwelling-structures

depends upon the current decisiorp of participating

economic unlts. Individuals or families desire

physical dwellj.ngs for tl.e trousing-services tl-e¡¡ yield,

aa wel-I as for the expected future returns(e.g., income

from capitaJ., including capital gains or loss'es) they

for n = some fixed real number representing the rrth ¡r".t
J.ife of the strr¡cture reckoneci today (t=O), and w.b.e¡:e

"tT.u , 4.o, d4.u.
?H- ãL- Ðv-

( rzr)

t'he derlvecl-demand functions for inputs a:re
obtaineci by solvin6 from (ff-a,) to (ff -c) for I!,tL, and
V as f'urrctl-orìs of Ph , PL, zutd P, a¡rd the unit market
prlce D of h<¡usinéj-services. In particular, trre derived
demand curve f<¡r H 1s obtained by graphing tl e demand
function for H, a-s a function of Fn aù<¡ne r o[ the asaump-
t.ion that PL, Pr, and E are givon parameters.

U r.U. Wit,te, Jr., ÍTl¡e Micro-Fou¡rd,atio¡r of tl-e
Soclal f¡rvestme¡rt }-unct io¡r", Journal of Political
Dcononry, October L963 r pp. 441-l+5o.
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brin¿; to ttre owner. Under a specifiecl etat"e of

engineering know-how, of architectural- design, and of

€xpoctations regarding fu.ture prices of a's6ets and

commoclities, ttre i¡rdividual.}s denrand for physicaJ.

dwelling-structures witl be a, functio¡¡ of their current

marlcet prlce. Ottrer things remaining the same, arr

economic unlt 1s wi11in6 to hold a, larger stock of

dwelling-structures the lower is ttreir unlt market prlce

relative to other asseLs. Ttre deurand to own a stock

of dwelling-st.ruct.u:ies norrral.J.y slope,s downward,

vhether described in terms of ¿rn individual eco¡ro¡nic

unit or described 1n terms of aggregat.ed e.conomic
L2/l¡¡1lf s.r

In cont.rast., the aggregate stock-supply of

dwelJ-ing-structures æt a'n)¿ mo¡¡rent. is perfectlXl inelastic.

The quanti-ty in supply ls sirnpl¡f the t,ot.a.l stock of

dwel-ling-structlrres that, fras accumt¡la,ted through tlme.

Ttre total stock is being altered gradually by future

b,lrths and deattrs of dwellirrg-structures, t'but if a

sufficientJ-y short time period is considered, addition

to, or depletion of r existing st<¡ck will be negligible"!2/

U R.H. Clowero "An Investigation int<¡ the
Dynarnics of Investn¡ent'r , Jlre Amerlc¿trr Oconontic ltevf ew,
vo 1 .! 4 , l¿rrch L954 r pp .64

trY rbicl.
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In f¿rct, even if tho tlmo unit is a one-year

perlod, the annual increme¡¡t to pirysical Il in stock

(current procluction net of replacement demancl) would

still be a mirror portic¡n of ttre t<¡tal stock. Ttre

construction- or completion-period of a sin6le family

dwelling-structure tras a minimurn average ranglng from

four to nine montirs; whrereas , the average life of the

Bame structure woulcl usually exceed the fifty-year

period. For this reason, over the liI'e of a structure,

a treme¡lctor¡s amou¡rt of dwellings can accumulate through

tl-me, despite depreciation. Indeed, even a time unít

of a year period is relativeJ-y too short for the new

output of structuresr r€t of replacement, to dominate

over tl- e ùotal stock available for supply in the market.

Tl. e nlnor numerical importance of newly completed

dwelling-structures relative to the total available stock

on a national and regional basis is strown in Table 2.

The table summarizes t}.e annual. gross adciition to

exlsting (occupied) stocks for Canacla and selected

Canaoian rnetropolitan and urlran areas. l,Jit}. ttre excep-

tlon of Calgary, Saskatoon, 'foronto¡ ancl Guelph, ttre

percontag,o gross addition is trarely twice as rnuch as

the 2.56'þ depreciation or replacement 
"u¡uL4/ being

LU B.¡.1. oksanen, rrllous irrg Demand in Canada¡
Some Preliminarry })xperln¡entaü1o¡r'r, Canacllan Jourrral
of Iìcononrics and Pol j. t .icaI Sclo¡!l:o, .l\ugus t I96(rr
Table 3, n.3¡p.jjl8.
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Tal¡Ie 2

.â,NNUAL ÂV¡)RAG]J NUI'IBI'I.I O¡' NEITLY COI'IPLETÞ)I)

DI/EI,LINGS AS A PDITCENI'AG¡J OT¡ TOI'AL OCCU-

PILD DI{ËLLINGS, 196r ÀND Lg66

ú6tú L966v

Calgary
Halifax
Ilamilton
London
!lont-real
Reglna'
Saskatoon
loronto
Vancouver
Wínni.peg
GueJ.plr

Sau].t Ste. Marle
Shawin1-gan

Peterborough
Sarnia
CANADA

5.L2
3 .57
3.L6
3.6,4
4,,45

4.39
4.oB
4.24
3 .4o
2.76
3 .10
4,35
I .31
1.54
L.96
2.98

5.75
2.82
4.2.3

5,(o2.

3.94
3.62
6.27
5.O7
4.96
2.89
o. t5
2,35
o "42
2,68
3.76
3.33

y'arrr,rro.t average number of newly conrpleted.
clwellings in L962-64 as a percentage of t.otal-
occupied dwelllngs in 196I.

V¿rrn,r"I average number of nevJ-y completed
dwellings in L967-69 as a- percentage of total
occupiecl dwellings ln L966.
SOURCE OF DATA¡ Central Mortgage and l-lousing

Corporation, Canadian }lousinÉ{ Statlstics ,
L97L, Table 8, and otlrer relevant. yeÍrra.
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u6ed by tho Dominion lJureau of Statistics J.n the

cal-cul¿rtion of dwelling stock series. A very small

percentage is, therefore, being added on a net basie

to the existing stock per annum. Further, ttrese

figures are overstated because the carculation d.íd not

include vacant dwelllngs .

To l{.G. Grigsby, t.tre donrinance of' the existing

stocl< over net aodftions to it need not be limited to

sheer plrysical quantity. The dominance could take the

forur of quality, sâyr in ternrs of durability, style,

etc. He observes that rt..rlêw. drvellj-ng-structures afe

frequently no better tl.an tLre old"; the new ones are
*often much worserr. considering the inconvenience and

cost involved in moving, Grigsby furt.hrer argues thaü
.millions of existlng lromeowners find notLri-ng in tt¡e

newly conatructed dwe1llngs that is sufficiently

superior to ttrelr existl-ng quarters. This fa^t is weL1

expressed in the frequent adnlonition to build.ers that

ttreir stiffest cornpetltion...âr€ the tromes whictr

poterrtial l-ruyers noÌd occupy r, .Ú

Às an initial observat.ion, it would appear that
the volunre of residenti-al construction plays a very

subordinate role in ttre actual cletermination of the

u_/ I.l,.G.
Policv, Unlversi
pp. J.82-I8J.

Grigsby, Ilouslng l'{arkets and Public
ty of Penrrs ylv:rnla Pres s , t96 j ¡
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market price of dwelling-structu:ces on either a

regional or national b¿rsis. I¡r t}.e moclel, the short-

rurr equllibrium unit market price of dwolling-

structures is thus seen to be determined by ths inter-

play of competitlwe forces built into the market stock

demand for and supply of dwelling-structures.

Tne nrarket pricing process is illustrated

graphicerlly Lry Figure 3. 'fhe market stock-supply is

represented by tl e vertical line Hs, the current stock

being H". t'he market stock-clsmand ie representod by ttd. .,

'llre equj.librium market price Ph= PU" is determlned at

th,e intersection of ttre lts and Hd curves. !'igure 3

ís al-so the market--prlcing representa.tion of ttre

eqgiJ.ib¡rium conctition ex¡rressed by eclgation (Z) above.

One in}.erent weakness of tt¡e empirical appJ-ication

of this market-pricing approach is tÏ¡.at J.t wj.ll

mettrodologically force al.l physical dwelling-structutrea

of different ages and durability to carry one

eq!¡ilibrium market price .LÉ-/ There J-s a feasib]-e way

lio circu¡rrvenü this one-nlarket-prlcing ¡.rroblem associated

with ühe heterogenelty j-n tlre actuaJ- stock of physical

dwelling-etructllr€s. Instead of expreasing the ¡¡¡easure

of ttre etock of ¿welllng-structures in terrns of

physical nurnbers, a measure can be ¡nade in terms of

!9 , .o . Hit te t Jt. t orr. cit .
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nefficlency unl'¡."".L7.-/ Since ttre efficiency unit is a.

sLandardized unlt of measure, tl¡e etock of dwelling-

structures in ef'ficiency units is an aggregate of

homogeneous unlts. Accordingly, the single unl't markeü

price may now be represented by t}.e price, Ftr por

efficiency unJ.t. However this method cannot be

employed in this study because there are rro price data

on structures of different ages or vintages.

LU"!ìf'flciency unlts" may be defined i¡r the
foJ.lowirrg manner. Let us adopt R.G. I). Allenr' s vintaga
approach and let. the dwelJ.ing-structures of succeesive
vintages become more efficient wj.th tectrnical progress.
The t.ecb.nical progress in this case would be in the fon¡r
of new architectural des.igns and engineering know-trow
that are emt¡odied in tbe dwelling-structure of a
particular vintage. Also, let tb.e heterogeneity a,ppJ-y
only on dwel1in6:structures of different" vintages n so
ttrat dwe1ling-structures of t}- e s-ame vintage may-be
treated e.s honogen€oüs,¡ l-urther, let T(T) = ent
represent tlre output-augmenting-effect of t.echnical
pr'ogrese that is embodied in dwelling-structures of
vintage t . The raËe ¡¡ is ühe speed at wÌ¡ich technicaJ.
progress takes place.. Under these assunptions, if ¡l (t)
is the physical- number of dwelling-structures of vinta,ge
t r ttren

E(t) = 'ni H(i) (r:)
is a measure of all dwelling-structures of vintage ! in
efficierrcy units. Accorclingly, the aggrega,te stock of
dwelling-stlucüures of difl'erent vlnüa6es in eff icienc¡i
units at t=O is:

rE
ñ(t=o¡ = ( fr(r)di

J-æ
= Jt""t 

n1t
-æ

)¿t (rt+¡

'ftre ag6re6erte s tc¡ck of dwelling-s tructuren, i¡r ef ficlency
units, fr( t=(r) , is tlrus a welglrted sunr of the physical
numbe-r of dwe] llng-structures of clifferent vint:rges wlttr
tlre factor enT serving as the appropriate weight. S."
ll .G.lJ. A1len, l'1 acro-Ilcononlic l'l¡eory, Flacrnillan, l9ó8,
pp. 285-ZBJ.
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8,2. M¿rrket Pricin6l of St<¡ck and t'4qcti.onal
lleloase of Stock to tlre I'l¿rrket

It can be argued ttrat not all of the existlng

stock of dwelling-structures is offered for sale in the

market. In fact, there 1s a groaüer like1ihood ttra.tt

from the time of their construction to their tota]-

disintegratíon, some dwelling-structures are only

offer:ed for sale once. Ttrus, lt seems inappropriaùe to

approac.tr the marl(et-pri-cing problern in terms of tl.e

t.otal stock in existence. Instead, ttre priclng problem

may well be approached in terms of only ttrose structures

tTrat are fractl-onally release.d and traded ort the

residential. housing market .

In the subs.equent discussion¡ âfl attempt is made

to denronst¡:ate t}.a't both approacfies yieJ"d ühe same price

and quantity determination.

To start wit-hrr let us note thaüt at.any moment

of time, every physical dwelling-st.ructure in stock

must be owned by someone in t}- e ex. post sens€. However,

tl.e actual quantity being held b¡r economic u¡riüs need

not be tt¡e ctesired (ex ante) quantity. If ttrere is a

dJ-vergence between actual- and deslred cluantltiesr it

m€ans that aome economic units are willing to ohtn less

(more) trr:rn the actually held stock. Since any economic

unlt le at [lltrerty to decide for t¡lnrself --on t]re b¿rsis

of relevant n¡arkot lnf or¡¡¡atiortr'-- what quantity of
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physical structures to own, exctran6es between economic

unfts atre certafn to o".u".V to the extent tha,t the

predispositlon to own less (more) it not equally

matched by the predisposition to own rnore (tess), there

wiJ.J. be competltive êxc€ss demand or suppJ.y wtriclr will

J.ead to varlations in the current market price of the

physical <lwe11ing-structür€s e

Gradually, the market prlce will settle at that

J-eveJ. whicir aillows all buyers ancl al-l sellers to

exactly fulflll their requirements, thus clearing the

market. If market clearing is' actrieved, it means tha'ü

t}.e actuaJ- quantity lroldings of existing s'tock by aJ.J.

economic units is the same as the quantity they desire

to ov¡n in the aggregate¡

Perhaps an example wiJ.J- be helpful. l'or

Lllustrative purposes ¡ Iet there be on1y five economic

unlts ArBrCrD, and M. Let ea,ch econoruic unit owrr

(ex po-st-) .tt initiaJ- stock of dwelling-structures ln

the folJ-orving quant.ities ¡

A owns 55 units
B"35n
c"15.
D"5''
Milol|

Total Stock 11O unlts

!9./R.
Dynamlcs o1'

W. Clower,
Inves t¡nont rl

rrAn I¡¡vestiga,tJ.on l¡¡to the
r pP. ÓJ-6¡r.
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Further, aseuming a perfect market, I-et ttre tradlng

costs be knortr beforelrand ancl let there be no eearch

costs or information. cosüs lnvolved tha,t ar€ ctrarac-

teristics of an imperfect market. (Some d.lscussion of

the imperfect market case are undertaken i¡t th.e next

sub-section, qual.ifylng the market-prici-ng process

discussecl i¡r the present sub-section). Fi¡rally, let

ttre tradJ-ng period be short enough to avoici consldera-tlon

of net additions to the existing stock"

Dacl¡ economic unit at any particular time Ìras

its own eagerness to buy or seII in the open market.

thi.s eagerï.ess wilJ- deter¡nine j-ts decisions as to when

to be or not t.o be in ühe ¡narket. Ttre individuaJ-

eagerness is represented in Table 3 for eactr particlpant

by columns (Z) to (6). Mro A, for inst.ance, is predis-

posed to selL all hls stocks of 55 units if the ruJ-ing

unit market price is $13r0OO; but is i¡rclined to selI

only 2() units if the nrarket. price is $1Or000. If the

ma¡'ket price is very low, say $610ot-1 , 1.1r. A not only is

willing to keep tris ori6j"nal stock of 55 unlts, but

al.so is wiJ-li-n6 to add 10 more unit.s by offering to buy

l0 unj.ta on the u¡arket. The rest of the hypothetical

data in columns (: ) to ( 6 ) Ìrave ütre sar¡re irrterpre tatlon.

It is possible to extract ¿r realistic interpre-

ùation of' columns (Z) to (6). UnJ-ike l)articlpant trl,

participitnts A, .8, C and D ¿rre deaùors in lar6e numbors



UNIT

PIì.ICD

(r)

$ri , ooo
l2 , oo()

1t , oo()

ro , o00

9,O()O

Brooo

7 t00()
ó, ootr,

5,()oo

-55
-50
-3(J

-2t)
-IO

6

1

+lO

+20

-35
-3o
-2rÙ

-L5
I
6

o

+20

+25

-5
2

+I
+6
+8
+lO
+14

+20

+25

o,

o

o

+l
+l
+2
+2
+2
+2

o,

o

+1
+7
+9
+L2

+ZZ

+62

+87

-1lo
--92

55

36
20

L2

+L
o
()

-6t¡-

Table 3

_L5

-10
5

3

2

o

+6
+1O

+L5

MAIìKDT

DEMAND SUPPLY

Q) (8)

qTv. oF r{ To BUY(+) OR SLLL(-

AB.CDI.l
(z) (r) (4) (¡) (6)

UNIT

PRICE

(r)

$t3, ooo
re,()0o
ll ro0o
LC), O()(J

9r()00
I , {.ltltl

7,()0()
6,croo

5rOO()

lable k

o
5

t()
L2

r3
L5

2r
25

3o

TOT.A.L STOCK

DDI'IAND SUPPLY

0) (8)

o
5

25

35
\s
t+g

54
o)
75

o
5

L5

20
27

29

35

55
óo

o
3

6

ll
L3

L5

L9

25

30

o
o

o

I
I
?
2

2

2

o
r8
56

79

99

110

i-3t
L72
L97

1]-(J

1À()

11()

110

r10
llo
IlC)
110
Il()

INDIVTDUÀL STOCK D¡)}ÍAND

ABCD}I
(z) (r) (r+) (:) (ó)
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of units. The case of these fj-rst four particlpants Ís

probably typical of corporati<¡¡rs and indivicluals whose

¡naln source of income ls the rea.l estate business. A,

typical- Lrousehold does not belong to this category.

Instead, the typical household.rs behaviour is most

likely represented by ttre case of Þ1. par.ticipant Þf

wirl ckroose to remai¡r a te¡rant at market prices ranging

from $11rt-tttt-l up. Dithe¡. ire feeJ-s he car¡not afford to

ovrn a house in tì'is price range, or he feels the cost

of moving' to be incurred is too high a price to pa)r for

ttre extra utility derj.vable from homeownersÌrip .!9J

However, if the market price is $lOr0OU, household If

will be predlsposed t.o buy a Ìrouse for ownershÍ,.p,

indicating that the margínal utility of a $rs worth of

the fact of homeownership is higtrer tl-an the marginar

U þ-arrelrl anct Cr:aner advocated. the l-dea, that
consumers derived utilit,y from the fact of ownership of
dural¡le goods, in addition to the utility derived. fr<¡r¡¡
the corrsurrrption of the servlces of durabre good.s. see
J.S. Cramer', 'L'he Ownership of lula..'i or Çorrsumer Durables,
Cambricige Universlty P:cess t Lg6Z; M.J. Farrslll f.he
I)en¡a¡rd for Niotor cars in the united states'r , Journal
of Royal Statistlcat SociL'ty (Series A) vo. ttZ, lg5l+
cited by 0ramcr.
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r.rtillty of a, $ts worth of other consunìor good.s .'¿o/

Tl e eum of all ühe i¡rdivldual ol'fers-to-buy

and-to-selJ- at varl,ous alternative prices 1s presented

in columns (Z\ ancl (U). If these last two colum¡rs of

Table 3 are plotted (neglecting signs ) , the usual

supply and demand curves will emerge. Ttro r¡arket ie

cleared at price $8rO00 anci quantity LZ unj-ts.

The hypothetical da,ta, in Table 3 include only

ttrose structures actively traded on th¡e market, These

same data car¡ be interpreted. in a different manner to

permlt consideration of bot.tr ttrose in active trade ancf

those that are potenüially tradable. l'or instancer at

t-tre unit price $tOrOOO, it is slrown that Þfr. A is eager

to sell only ZO units of his total stock of 55 units.

Thís eagerness to setl 20 units equ,ivalenbly means tha,t

Ua¡" analytlcal argument bel.ind this statement
may b.e elaborated as follows. Assume that ttre trouse
the te¡rant now occupies is exactly identica.J_ in a].l
respect to tl e alterna.tive house the te¡rant can buy
(gor ownership) in tl. e n¡arket. Assume furt}.er tll.at
aJ-¡- othe¡: clrcumstances remain the eame except for the
fact of home.ownership. 'l'he only h/ay the tenant car¡ be
induced to buy a frouse and change residence 1s tl¡.e extra.
utility to Lre derivecl from homeownerslrip, rvÌ¡ich of course
Ìre Ìras to t'pay" for by an anlount X eq¡ral to the cost of
of movi-n6. f t' the amou¡¡t X would yield trim higl.er
exüra, utility in an aJ-tern¡rtíve use, Ìre wilJ. not be
induced to l¡econ¡e trorneow¡rer. However, ag t}.e price of
houses declines, the rnargin;rl utillty of ¿¡_. dolla.rIs
wort.L of alte¡'natlve cotlsumetr 6oocls t¡econres smaller
relatlve to the marginarl utiJ-lty of a dotlarIs worth of
the f'act of lromeowrrer:slrip.
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Mr. A ls ea6,er to lrold in stock lJ units (tatrte 4) at
the Sltl ,t-lttCl ¡l¡a¡'ket price. To take anotlrer example,

participant Ë is wllling neitlror to augmerrt rror to

de¡rlete his inJ.tj-al stock of 35 units if tl-e market

prlce is .ii7,uut-r, being satisfied with his present stock.

Brs stock denand in this case is 35 unit,s (taUfe 4).

Tlre r:est of the crata^ in colr.rmns (z) to (6) of table 4

Ìrave the same interpretation.

Co1umn (Z) of 'l'ab.le 4 represents the sum of the

stock ownershj"p demands of the individual economic units

at varlous alternative prices. l'Ìre total stock avallabre

for ownershlp amounts to 1lO units (column 8). The

graph of colunuas (Z) and (8) of 'I'abte 4 is simitar to
pigure 3 above. Tl. e equilibríum market price is again

$8'OOO. At this price, the actuaL holdings of the l1O

dwelling u¡rits exactly equa,l the gt<¡ck tha.L all economic

unlts clesire to own in ttre aggregate. Iù ls only at

this price t} at all buyers find. enougtr sellers ancl alL
selJ.ers fi¡rd enougtr buyers to clear ttre LZ units

actively traded on the marketo

B.l. Some QuaLifvinß' observations3V

?!T]¡" d.iscussion of this sub-sectlon is based.
mainly or¡ the articles by D.S. Phelps, rrlntrocluctlon:
'rhe New Microeconomlcs 1n Enrployment and rnfl¿rtion t'treory";
A'.4. Alchian, 'rrnfor¡naü j-on costs, prj-c i-ng, ar¡<i ltesoutrcer
Unemployrnent"; l).1'. Gordon Ci: ¡\. llymes, ',On the Ttreory
of Price l)ynanrics" ; D.A. Nichols r', I'larket Clearin6, f or
l{eterogenoous Capital Gooclsrt-- l-n Ð.S. plrolps ç øt. ítI.,
-(ods. ) 

I'tl-croeco¡rou¡1c Found¿rt.ions ol' Þmr.¡1ov¡rerit and
nflat i<¡n, J.'lre-orv , [,/ . W. Norto¡r clr Co. , f ¡tc. , lgTU: -
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The lntrocluction of m¿rrlcot lrnporf ec tions ( e . g. ,

linllted knowledge of the market a¡rcl of tl¡e product,

product heterogenoit¡{ ancl inclivj-sibility) necessitates

some observations quarlifying the preceding analysis.

At. Ieast three can be merrüioned. l¡'irs t, there are

aggregation probleme. Dwelling-structures are a

continuous web of competing but heterogeneous units.

It is not correct to add together a, bungalow and an

apartment unit. One way to get arourrd so¡lle of ühese

aggregation problems is t¡re vJ,ntage approach already

suggested i¡r sub-section lJ.1. abowe', aJ.t}.ough of

course tlrj-s approach is still faced witl. the problem

of adding together heterogeneous dwellings constructed

on tl. e sarne date. F\rttrer, most of t.kre pure ttreory

of economics deal-s with indivldual decision rnaking

trnits suctr as houselrolds a¡rd busi¡ress enterprises,.

ït. is these individuals ttrat rospond to market disü.ur-

bances; and it j.s the unclerstanding of these responses

ühat is essentlal to the succesful ant,icipation of tl- e

fu:r:ther eff'ects of the lnj.tlal market disturbârlcêso

Alt too often, however, the indlviduaJ- responses get.

concealed or b,uried in tho procesa of ag,Br.eg,ation,

making it dit'ficult to identlfy the coefficlerrts of

ag¡,rogaüe ¡'e1¿rtlonahj-ps w.ith tl¡ose of the l¡asic
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decisio¡r-ruaking uni t" .?U

Seco¡rd, the markot c1earíng process becoures

rolativoly slower and, indeed, rnotre unpredj-ctable because

imperfect market knowledge may cause i¡rdivicluals to

malce random or non-optimal responses. Further, since

the actual. and potential ¡uarket participants Ìrave only

lin¡ited market lnf<¡rmation, they clo not k¡row all possible

bids ¿r¡rd of f ers . They may no t co¡ìc lude transactions a,t

the first offer-price or hid-price that comes along.

Instead, the particlpant.s wilJ- want to abstain from

making t.r'ansactions in favor of a more int.ensive search.

of the market. environn¡ent. l{itt¡in the limitations of

tt¡e bearabJ.e carrying-cost of tÌre property (e,g.,

int.erest foregone for not selling or rent.j_ng an

u¡toccupj-ed clvuelling n property taxes , etc. ) this tendency

to wait is further intensifiecl by the very durable

nature of the property¡ along witl. ttre expectation that

future market bi-<ls wilJ- be more favourab.le.

&i-rd-, new types of cost get int.rocluced. Coste

are incurred in transactions arr<1 in ttre gathering and

coJ-latirrg of i¡rforlnatj-o¡¡ about current an<l possit¡le

future rrrarl(eb bids. 'I'.here are a]-so cosLs involved, in

'U yo*¡ A.
Jotin tttiley &, Sons

Fox, Intern¡ecliate l4conomj-c Statistics,
, Inc. ¡ pp. LU rL3 and Ctrapter 14.
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tt¡e ins¡Tectio¡r and appraisal of ttre various ctraracteristics

and climensions of' dwelling-st,ructuree. fnspection is

irnportant because tl e general J"ndlvisibility of ühe

s,tructure wiJ"l not al-low separate tra¡¡sactions 1n

specific characteristics .tha^t atre <lf primary interest

t.o the buyer. Needless to sây¡ the authenticity of anct

encu¡nl¡rances t.o t-h¡e documents corrcerning rigfrts a¡rd.

t.itle over the property require close scrunity. A,1l

of ttrese cost tirne, effort, and money.

It. has been argued ttrat protluct heterogeneity

and ir¡ci j-visibility, limit.ed inf'c¡rmat,io¡r ¡ and transaction

and searctr costs are t.tre most tenable explanatory factors

for t} e preserlce of an optimum rate of unemployment in

economic nesources,e Since ttrese factors a¡:e cl¡a,rac-

teristic features of an imperfect. market, one may well

argue t-Frat voluntary and frictional. unemploynent of

econou¡ic resources is due t.o market imperfections.

The optirnum r:ate of unemployment. of resources

is very mucÌr analogous to the "desiredt' inventory of

unsolcl goods and raw n¡aterials 1n many types of

ma¡rul'acturirrg operatlons .'¿t/ Further, it would. seem

'È)J'¡'iru application of' the i¡rte¡rcted or desirecl
i¡rve.¡rtory pri-nci¡rIe to l¡.r¡usitr¿i nray l-¡e 1'ou¡¡cl in S. Maisel ,trA Tlreory <¡f' I¡luctu¿rtio¡rs in ltesld.ential- Co¡rs tructlon
Startsrt , '.lhe r\¡neric¿r¡r l,)co¡ror¡¡ic Iteview. J u¡re 196j ,
pp . Jb6- )b7 . See aIs o w . .It. S¡ni tlr , it""" ing, 't'f,t
and .Ecor¡o¡¡ric lllerncntg, university of cal-if ornia Prosu,
L97Or p.IUU.
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ûtrat tho nonnal or opt.inral unemploymont rate w111 move

t¡p and down dependinÉi upon the relative offsetti.ng

effect of transaction and search costs and of revenues

rasulting from a marglnal reduction in ttre volu¡ne of

unemployed u¡rits. Ttris relationship j,s the same

marginal condit i-on for ecluiJ-ibriu¡:, ,"ran tfre transaction

and searcl¡ costs introduced int.o the analysis and wittr

the understanding that these costs are likely t,o vary

with the degree of market imperfection.

In particular, there is no reason why LOO4

occupancy of aBartment uniùs cannot be achieved, if

landlords are wj-lling t-o spend orr advertisement and

promotional schemes and to depre.ss rontal clrarges for

as long as tlere are vacar¿t units. But if the reduction

in vacancies can only take effect through substantial

rent reduction, with the further cost of similar âcfoss-

ü-t¡e-board reductions for ttre alreacl¡r occupied quar:ters,

past a certai¡r point the landlords are better off

operating with sonìe normal vacancy ra,te.

Tiris normal vacancy; rate does not irnply a

corrcsporrcling fractional amount of oxcess suppJ.y of

physic¿rl rlwe.ll-irrg-structures in the lrousing market.

TÌro vacant or unsold portion of the total stock must

still be owned by somebody. If at the current market

price there is a desire to koe¡.r a. portion of the total

stock in an unoccupled or unsold status, the owners of
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t}¡ese units belleve (call the belief lIlusio¡r or

whartever) that they are a,t an optimal- stock positlon--

glven their expectatlorrs, past experience, limited

infolmation, and impression of tl¡e marginaù cost,s and

revenues associated with a, furütrer reduction of the

unsold or vacant units. ìloreorretr, if market prices that

are higher (lo*er) tnan expected lead owners to reduce

(expand.) tfre number of unsold. or wacant units to an

abnormal.ly J-ow (frigh) level, ttren there will be ai

positive olasticity of supply of housin6-sorvices in

the strort.-run. Thi.s positive elasticity is associated

with variatlons in the volurne of short-run variable

inputs (V) used in tho procluction of trousing-services.

C. Short-Iìun Varig_b]-e Inputs in the Production of

Hous inp;-Service s

In Section A, it was shown tl at if' all tl¡e

factor inputs -- d.welling-structures (H) ,land-site (l) ,

and the varlab,le inputs (V) , representing trome appliances,

furn1tures, maintenance and r:epai-rs , etc. ---âr€ fixed

in amount, the supply curve of housing-services, Q¡

is perfectly lnelastic. In this sr¡ction, if H and L

are fJ.xed and V is variable, varlatíons 1n V will

introduce a. finite degree of supply-price eJ.asticlty

to the output of Lrousin6-services, Q.

Tho crucial role played by this section irr tl¡e

theoretir:al devoloprnent åìncl errpiricarl np¡rlicatio¡r <-¡f
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the baslc n¡odel relates to three aspocts. r'irst, it
facil-j-t,aü.es trre clear-cut introcluction of the property

tax variable into ühe moclol(aiscusserl in ctrapter rv).
second, it provides a s'trong t¡asfs for dotennining

whettrer the property tax forms part. of tlre short-run

fj.xed cost or tl. e variab,le cost of' prod.uction of Lrousing-

services'. 'lhird, it adds justification for inclusio¡r
of t}.e unit prj-ce of housing-services in ttre short-run
srapply fu¡rction for housing-servicesr âe well as in
the long-run.

Let us consider the production of' housing,-services

in the strort-rurr. rn the strort-run prod.uction period,
f,actor i-nputs are classífied as eitt. er fixed^ or
var:j-able. t'he short-run prod.uction per:iod is not tied.
to a specific time interval. t'he period could take

anywlr.ere from a day to a couple of years or more. Ttre

only crit.erion for determining wkrether ttre production
period is short or long, is the fi-xity of at least, one

input ln the procluction process. The period. is said.

to be short-run i.f at least one procluction input is
fixed. ln the presenü case, there are two fixecl inputs--
tfre physical dwelling-structures , II, ¿rnd tho. physical

landrL. I'lre basis for choosin6 ll and L a6 the short-rul
flxed inputs is tlre observational appeal to the fact
that the¡ ow¡rera of housing-perckagcs are less prone to
vary H and L than v. Tho f¡¡ctor ll¡ruts r€prrrÉre¡rtecl by v
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are seon aa short-run vari¿rl¡lo inputs.

If the fixed lnputs lana(L) and dwellin6-

structures (H) beconre wariable , partJ'cularly H, the

perlod is considered J-on6-run. Ttre 1on6-run porlod is

generally associated also wittr changes in the number of

familles, houselrolds, populaùion, etc. ¡ as well as with

changes in tastes and prefere¡rces, builcling tectrnology,

locatio¡ral patterrr of resid,ences , e t".U

The short-run production process for lrousing-

services is amalogous to the accept.ed short-run theory

of tfre finn .'t'/ 'Ihe physical dwelling-structures H, a¡rd

ttre physical land, L, ar€ fixed inputs to which the

owner applles addltional amounts of variable inputs V

t.o generate additional output, Q, of frousing-services

?!JX is useful to distinguis.h ürvo types of long-
run marlceL periodo 'It¡e firsÈ refens to a periocl long
enougkr to permit fu1l adJustment in the quantity of
f,actor inputs ùo underlyi-ng market co¡rditions. The second
refers to a period longeri tl.an ttre first one in that it
not only permits fu]"J- adjustment in qu¿rnt.ity, but also
in the form (arclritecturaJ. ancl eogine"rittg styles,
location patterns) of' factor inputs to unclerlyj-ng
market conditions. See F. de Leeuw ancl N. Ekanem,ItThe Supply of Ren,tal Iiousing:lìepIytt, America¡r Dconomic
Reyiew, June L973r pp. 437-43A.

Ua6i= is llei.It¡runts fu'clanre¡rtal approactr to tire
analysis <¡1' the ef'fect.s of aJ.ter¡r.at.ive types of real
es-tate üaxati<¡rr on the ¡¡rairrtena¡rce and rellabilitation
of ut'b¿rn rental lrousing. see tris, l{eal kÌrtate Taxes
a¡rd Urb¿rn l.louåll1li, Columbia University press, Igôb;
@ rto.r Estate 'fax to l,ncourage Maintonance
arrd Rehal.¡tlitatior¡", in A.p. llecker (r.f .) L".¡g__gl.lBuildinfl 1'¿rxes: Their Ðffects on Economic Develo¡_rnrcnt
Unlverslty o1' Wisconsi¡r l)rt:ss, L969 r pp. 6j-79.
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al-b,oit at ¿r diminlshin6 raüe.

1'he variation in the t¡uantity of factor lnputs

V ls ae€n to be price motivated. In particularr anY

profit-seeklng landlord aspiree to find ttre most prof-

ltable way to operate Ìris rental dwellings. Generallyt

the higher the unit market price IDr the larger is the

volume of variable inputs V he will put int.o the

production process.

l'he jth la¡rdlord, of course, cannot observe tris

output of housing ee-rvlces, QJ, nor its conceptual unit

marlcet pri.ce It. However, Ìre can readily observe and

measu.re l- is gross rental incone, DQj, and lris total

flow cosü per ti¡ne period. îhus, the landlordrs objec-

t.lve is to maximize the spread between tlrese two obser-

vablo arrd measurable fig:ures .4/ But this objective is

equi-valent to saying that tkre preferred level of output

is where an extra unit of trousing services, Q¡, brings

exactly the same amount of extra revenue to the land-

J-ord as it costs. Since the landlord is presumed to be

a price-taker in ¿r Local. uarket area, ttre most profitable

level of production of eJ is r¿here tÌre marginaJ. cost

1s equal to the unit market price E.

26/ J.
lIousinr.,. ) L96O I

Iteilbrun, lle¿rl D+tate Taxes arrd Urtran
pp. L6-L7.
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It is not clifficul-t to see that, the technlcal
production of trouslng servlces is subJect to tl.e
principle of diminishing rnarginal returns for a glven
gerj.es of varia,l,ions in V. In a twent.y-sulte apartment

blockr tlre lriring of ttre first catretaker to rook after

the cornplaints and requests of tenants ad,d.s more

housing-services per suite than the second or thj,rd

caretakern Every suite, whatever its relative síze can

accornmodate only so much carpeting, draperies, a¡rd.

deco:iat j-ons beyond which ttrese itenrs arîe nuis ances .

Perhaps tlte case of adding more and mo¡:e washing

machines il-lustrates the principre vividly. conceivaìrly,

one can fiJ.l the dwelling-structures with wastring

machines i-n a month or year. Obviously, unl ess the

structure is intended for convers j.on t.o a warelrorlse,

eve¡r l¡ol'o¡'e tlre structure ts firling-capacity is neached.,

the mar¿-'inzrl contributio¡r of the last u¡¡it of machine

would beconre zero or negative.

If a year is arbj,trariJ.y chosen to be t}.e unit

of analysis, the rife of an irrdividuar wasl¡ing machine

undoubtedly exceeds this periocl . In this case, ttre

total flow cost" varlabre associa,ted. witkr the u¡achines

is not the acquisition cost of ttrese machines, but only

a fraction thereof'. Thls fraction is ttre sum of t].e

truo depreciation cost of the nlaclrlnes ancl the i¡rterest

foregorre on tlre <¡w¡ler I s equl ty and/ or tìre int.eres ü
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charges or¡ b<¡rrowed funds used for the arcquisition of

tl.e ¡nachi¡res. Assuming ttrat. tl. e washing mactrinea are

}.onrogeneour;, their true inciividual depreciation costs

are more or less eq¡ra1 per period. Ilowever, since

each exüra machine put into install-ation and uso adds

a smaller contrlbution t.o total output, the marginal-

cost of pro<luction of Ìrousin6-services must increase

with output. 'I}.e short-run agg,regate supply of

housing-services, ttrerefore, should exfribit a finite

degree of supply-price elasticity.

Ttre necessary changes in tJ- e diagramma-tic

exposition of ühe basic Jnodel due to tl. e introductio¡r

of variatiorrs in V are presented by Figures 4 to 6.

Irr contrast to Figure J., tlre market supply curve of

housin6-se¡'vices, Qr in Irlgure 4 is rlow a function of

the unit market. price., D, The supply function

s/Er rlo rV (rc)J is evaluated. at. gj.ven stocks of H=I{" r

L=Lor ancl at various amounts of V.

Figure 5 shows ttre corresponding sl¡ifts in the

productio¡r f'unction for housing-services, Q, aü varj-ous

]'eve].s of variable inputs V. l'l.ese shifts j,n the

production functi<¡n trace correspondlng shifts in the

derivecl s tock-cienr¿r¡rcl for dwe111n6-structures , IL. Tbe

i¡tcrcases in the amount of V have Lhe corresponcling

ef'I'ect oI' i-ncreasirr¿3 tl" e rutrr-ginaJ- productlvlty of the
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given stock of' Il=H.. 'fhereforot ttre schedulo of

capit,alized or discounted values of the nrarginal

productivity of H (derived d.emand. curve) wlf l shift

upward. Further, since a larger amount of V is

aesociatect with a higher unit ma¡'ket price, D, the

trigher derived demand curve for dwelling-structures,

H, must also be associated wittr a tr,igher D. The shifts

in. tho deriwed demand curve for f[ are shown in Figure 6.

Figures 4 to 6 sh.ow tha.t. the eqtrlJ.ibrium mark€t

levels of Q and D are Qe and De, respectively. At

E=E"¡ the corresponding optimal a¡nount of V is V". ltre

equllibrium markeÈ prj.ce, Phr r of plrysica.L H is

det:er¡nined by the intersection of the stock-srrppl¡f

curve I{s and t}re stock-demand curve HgZ%,ve (Iley.

Figure 7, slrows tl.e level of outpu,t of new H for

the jth builder, appearlng as a price-taker. Ttre

discussion <¡f the next section expand.s oE Figure 7.

D. The Proouctlon of Phv-sical Dr'¡ellinfi-Structures, H

Let the ruJ-ing market price, Plr", be high enough

t-o warrant the co¡rstruct.ion of new ÌI . The profit

function for the jth buiì-der may be expressed as

( re)

wl¡ere acJ/èHJ>oi *"¡/en?2o; rtJ = ourpur of

(newlV completecl)dwelling-structures; Cj = total cons-

truction costs zrp¡reerring ¿ìs a function of ll¡, of W (=

wa8o rate in the cottn truc tl orl lndus ü.r5r and of Z(Ecoa t of
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construction mateirials). In an am¡rlifted

equation (fg), nj will appear expli.cltly

not only of the price of I{, buÈ also of

!-a¡rd., L, ancl of the variable input.sr V.

ecluilibrium level of output for the ith

determi¡red by the equation t

version of

ais a function

t}.e prices of

l'he slrort-run

builder H. is
Je

1rr)

as is shorgn in Figure 7. The individual builder is

presumed to be a price-üaker. 'fhe lndiviclual output

of new dwelling-structures, ltju, is seen as a negligible

fraction of tl¡e existing st.ock. If there are k

builders , tfre üota1 shor:t-r.un output, Ï

dwellj-ng-s tructures is
k

I = ) H.a/Jej=r

g, of PhYsical

(zn )

Þarlier, it. was assun¡ed that t" ls a negligit¡le

fractlon o.f the total. st.ock of clwelling-structures, H.

fn support of this assum¡rtion, we trave presented the

data ilr 'fai-¡le 2 at¡ove. 'Ihis tabl-e shows that the volume

of newly conrpleted dwellirrgs per annum in selected

Canaclian urban areas ranged from O.4Z$ to. 6."7# of total

occupied dwellin6s in L966. We l avo also exprossed the

vfow thaü th<¡se percentages are overatated because the

data on occupied dwellings do rtot include vacant units.

In Sectlon B of this chapter we aJ-ludod to tlre
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measuremenù of physical drvellings in effl-ciency unlts.

It rnay now bo argu eü th.at the overstaûenrent arisJ-ng

from the exclusion of vacant units is not analytically

conclus j-ve. In terms of ef'flciency u¡rits , a neld

dwelli¡rg may welJ. count rnore than an o1d residence.

In efflci-ency units, the resul-ting percen.tages may be

lrigher tlran tlre percentages shown in Table 2. However,

we carlnot verify this possibility from available data.

Generally speaking, ttre totaJ. volume of newly

corlstructed dwelJ-i¡rg-s tructures , Ig, is larger the

higher 1s the u¡rit price, Phr at which new st¡:uctures

can, be cleared ín ttre market. Similarly, I_ is J-arger
6

t}.e 1onger is the period of time used in measuring Ig.

îhe larger is t" the greater is its potential ínfluence

on the unit price, Ph, of the existing sùock. 'fkris

potentiality is also greater inalonger-run period of

productlon, r*hich involves changes In the scale of

operation and permits entry and exit of builtlers to and

from t} e constructi<¡n industry.

Ihe short.-run and long-run effects of t}.e volu¡ne

of resj-denui¿rl construction on the unlt price, Pb, can

b.e seen i.¡r two ways. b-irst, the perlodlc aclditions to

total stock will accumulate and increase the available

stock ovor tiime. Seconcl , the ¡ret addltions wJ.ll also

cause shifts in ttre a6greg;rto market supply of housing-

servicos . ,l.hese shifte will al'fect tlte r¡¡r1 t prlce, E,
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of trousin6-se¡'vices and thereby, the derived stock

demand for ¡rhyslcal ctwelling-structures. If these

ef'fects happerr, ùhere will be a feeclback on tl.e unit,

prlce, Pt , anci on the volume of resldential consürr.rctlon

per peri<.rd.

The system of interrelationships between the

volu¡¡re of residential const.ruction and ttre stock of

dwelling-structures is analy.zed trere u¡rcler bwo differ-

eut circumstances. The first. case asarùnes ttrat the

prices of trousing services ancl dr+elling strucüures

adjust instantaneously to cbanges in <lemand and supply.

In particular, this assumptlon implies that any iuitial

difference between the clesired stock and the actual

stoclc of H eersl.Iy gets correct.ed tlìrough instanta¡reous

price adjus Lments. The second case assrlnles that the

prices adjust wittr some d.elays. 1'he more sluggish ttre

unit price adjustments, the great.er ten,<is to be the

dlfference between the desired ancl tÌ¡e actual etock of

lI at any time and ttre slo¡n¡er is the prrocess with wtrictr

tl¡e gap j.s closed overtime.

Let us consicler Figures 8, 9, and 1(). In Ffgure

I, l-t is assumed that ttre 1on6-run market sr:.pply, LRS,

of houslng services, Q, j-s u¡rward sloplng(increarslng

cost case) anO tlrat at point a the ntarkrlt f'or e is in

l¡rltial- slrorû- and long-run equilibrlum. In Fi6ure 9,
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ttre corresporrding initial long-run equ,ilit¡rlum for

physical- H is represe¡rted by point êt. In l-i6ure 10,

the jth br¡ilder is slrorvn to be i¡r initial J-ong-nrn

equ,i-llbrium at point 3t'. Tlrere is the implicit assut¡¡p-

tlorr liere t¡rat the construction industry is an increas-

irrg cost inclus tty.U I.n Flgure 9, tl- e initial 1on6-

rlrn equj-Librium price of H is P--. At the unit price
k rro

Pho anrl tevel of stock Hor 
ltr" 

exactly meets the
j=l

replacement requirernents to keep t"Lre actual stock at

the level IIo.

Let ttrere be an autonomoL¿s and pe-rmanent

increase in aggregate income from Yo to Yl. Let this

i¡rcrease ia incolne c¿Iuse an upward sl.j.ft in the niarket

demand for l¡ousing serwlces from Do to Dl in Figrrre 8.

In response, the market for trousing-services will

est¿tbJ-istr its sbrort-run equíllbrium position at point c.

At tlris point )l=Ð2. Since at c tlre unit price(E) of

bousing-services is hj-gher, tl-e deri-ved demand for

dwelling-structul'es, H, in Figure I wi].l be shifted

upward.s r say, from HS to Iiå, thereby creating a¡l

excess quantlty of' stocks demanded equal to Hå-Ho.

I{ere, flð represents the desj-red stock of I{ when n=Pho

and l=yr.

'¿Jl An expancled rliscussio¡r of' the increaslng
cost case i¡r thc. productio¡r <¡f Q and H ls pureued in
Chapter IV.
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If the unit price, Ph, adjusts lnst¿rnt¿rneouly to

the oxcess cluantity denranded , tlre s ü.ock price level

wlJ.l imrnediately increase fronr Pno to P,.Z. If ttris

happens, the excess stock de¡nanded will be zero. At

Pt = Pr.2 r builders will produce new H over and above

t} e total replacenrerrt requ.irements. The I'rigÌrer price

wj. 1l also encourãrge entry c¡f new builders in the

construction indu,s try,U I' great-er volur¡re of nerv

dwel1lng-structures wj.lJ. periodj.caJ'J"y be added to ttie

existing stock. llhe periodic neü additions t.o tl.e

existing stock will accumulate ancl caüse rightward

strifts in ttre slrort.-run market supply, S, of Ìrousíng-

servíces In Figure 8. As S shifts rigkrtward, sa'yr from

So to 51, tire unit price of Ìrousing-services t¡ill

decline fro¡¡r Ð2 toward.s the rreÌ{ long-run equilibrium

level D1. Ttrj-s <lecline in Ð r*ill pulJ. downward the

derived den¡arrcl f'or H; fron Hf üowards Hl in .t-igure g.

Pr. will ¡rot persist aü. PnZ and will decline tov¡ards

Pfrl . As long as the stock price, Ph, e-xceeds the

nri¡ri¡nunr long-run average cost (lnlC) of ind.lvictuaJ.

buil<iers, tllere wi,LJ- be entry into tl o construction

inclustry. As lon6 as the tota¡l- outpu.t of new dwe1lin6-

'LV U.s. data incticate ttrat
of firms were easier ¿urd far ¡nore
constru.ction lndustry than Ln any
group durirr6 the perio<l L945-L95o.
"'I'tre l)emar¡<l for Non-I¡arm Ilousin6tr,

both entrXr and exit
rapld in tlre
other irrdus trlal

See R.F. Muth,
pp. 4245 .
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s truc tures exceecls tlre periodic replacement dem¿rnd, rret

additions to existirrg stock r+i11 accu¡rrulate and trlgger

further changes in price and quantity in the markets

for housing-services ancl dwelling-structures. These

adjustnrents will cont;inue until a new long-run market

equilit¡rium is actrieved.

In !'i6ure I, ttre rrew long-¡1¡n market equllibrium

is represe¡lte<l by point b . l'he equllibrium c¡uantj-ty

of housLn6-services Ql requ,ires an optinrum st.ock of

dwelling-strucüures, HT , equal to Hr. Tlris requlred or

desired stock Hi gets fulfilled 1n t}.e market. for

ph¡isica]. stock. In Í'igure 9, tI=Hf is determined at

point Þt and at a unit price Ph= Ph,l. At the eqrx¡ì-

1ibrLum price , Plrl, tlre individual builders are

operating at their lowest long-rudo average cost (UUC).

In .b'igure 10, ttre J-owest LRAC for the jth builder is
k

shown by point br'. Also !-tt., is equal to tlre/ JL
.i=1

voluute of replacements required üo maintain H at llr.

Dven if' the stock price, Ph, adjusts sluggishly

the process by wÌ¡iclr the n€r+ long-run equ,ilibriunr is

achl.eved will t¡e slmi-Lar to that of the j.nstantaneous
u/price adjusturent case. Ilowever, <lue to the delayed

response of Pl. to the exce!ìs quantlty demanded, the

desirt¡d a¡rd actual stock of t{ wiII cliffer ciurin6 periocls

of lon¿;-run <l1sequilil.¡riu¡¡r. A s tock-price-ad justrne¡rt

n¡odeJ. ¡nái.y tlren app@¿ìr more appllc¿rble. Further, sinco

U-/ Excopt that 1t hae dlfferont Ímplica,tions for
output , partJ-cularly the volunro of conatructlon.
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there is a delayed response in the unit prlce, a longer

ti¡¡¡e lnLerval will €,enerally be required. to compLete

the ma¡'ket adjustments towarcls long-run equ.ilibriu¡u.

If tl¡ere is a rerpicl g,rolütr in the market area,

the stock price, PÌr¡ and the volume oI' new r:esiclential

structures completed aÊe potentj.al-ly interrelated ln a.

sln¡ultaneot¡s way. -[he v<¡lume of' ¡rew resídential

construction will resporrct to changes in Pfr. As the

volume of new residential construction adjr-lsts to price

ctranges, it will also affect the fJ.ow supply of housing-

services and the stock supply and demand for pl.ysical

dwellirrg-structures. Ttrere will be a consequential

feedback on ttle unit price, Ph,. However, as long as

threre are delays in response, the s¡rsten of inter-

relationskrips may well be recursive.

?lre anal¡¿sls nlay be extended under t.kre assump-

tion that the individual Ìrouse builders are not price

takers. In this case, ttre system of interrelationsh.ips

is necessarlly simultaneous. In Chapter VI, our cross-

section construction regressions appear t.o support

thj.s assumption.

D. Sumnrarv

Thls chapter has presented a. theoreticaJ-

fra¡nervo¡'i< whiclr fl1urulrrates tlre interrelationstrips

between (r) the nrarket t'or trousirrg-services, (2) the market

for the stock of physj.c¿rl inputs with speclal. refe-renco
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to dwellin¿;-structuros, and (:) the volume of

rosictenti¿rI construction. Tho clerived denrancf for

physlcal clwelling-structures or residential housj-ng

packages is seen as a dem¿rnd f'or ownership. Tire

outputs of housing-services have t¡een assumed homo-

gerreous or perfect sr¡bstitutes so that ttre analysis

¡nay proceed initlally with only one market for housing-

services . In particular, we l¡ave ignorecl the dis tí¡rc-

tion betrceen rental and owner trousin6-services as weIl

as the categorical nature of the demand for ownership

of a residential dwelllng, wÌric} may be eitÌ¡.er for

owner-occupancy or for tenant.-occupaJrcyr or both.

'fhe next chapter wiJ-l introduce into the

ttreoretical framework t.kre residential p,roperty tax

rt¡hích is of specific interest to our investigation.

I{erer wê shall dist-inguj.sÌr betw.een owner and rental-

dwellings and, la.ter j-n tl e chapterr w€ shall allow

for the imperfection in the substitutabillty of rental

and owner .l¡ous j.ng-servj-ces .
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cÌ{APl,'Ell rv

IIESIDI'NTIAL PIiOI)DI{1'Y 1'AXATION ANI)

THJJ HOUSING I'IARKI,T

Tlris cllapter will i¡rtroduce reside¡rtiaI property

t.axatio¡r a-s a policy tool into the moclel. ÎÌre shor:t-

anrd long-run eff'ects of t-tre property t,ax will be

j.nvestigated. I¡t the process, rn,e shall expand the

tf¡eoretical framework by constructing a two-market

model for housing-aervices, t.nereby treating t} e outputs

of renta]. and oh¡ner trouslng-serwices as imperfect

srlbstitutes. t'he two-market approach will elucj-date

ühe relative effects of the tax orr the owner and ttre

rental sectorsr â6 wel-I as the f,actors t.hat deterrnine

the extent. of these effects.

The anal-ysis of tLre effects of residential

property taxation or¡ the irousing market appearg

i-ntractaol-e without ar background anal-ysis of ttre

individua1 homeownerrs reactj-on to thls tax. Ttrerefore,

tfre first, three sections of this chapter: wilt focus

on tlre individua,l tromeowner and attempt to bring out

the essentj"al features of lris response to changes in

tt¡e property tax rate, in the price of housj,ng-serwices,

and in his inconle. WLth ttrls lrackg*round analysis,

t.kre chapter will i¡rves tlgate the tax-of fec ts f rom t-tre

viewpolnt of a local rna¡'ket area ancl underline so¡ne

testable hy¡rotheses concerning the inrpact of tt.e
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property tax on the resldential market. Chapters V

and VI of this study w111 test these hypothesos agairrst

actual Canadian. housíng data'.

A. Ge¡reral Statements Âbout a, Horneowner I s Choice

A1l existtng trousing-¡tackages must. be owned a,t

an)/ nro¡nent of time b.y corpora.tionsr governmentt

coJ.lective cooperat.ives, indívicluals a¡rd families or

lrouseholcls. Let. those ohlne.rs be called tron¡eowners. A

homeowner opera.tes Ì¡ous ing-package ( s ) to produce

housing-services either for his owrr consumption or for

sa,.Le to the residential market ("" botl.), fn the firsü

case, tLre homeowner may be cal. led âr puf€-ltomeowner.

In the second ca6e, he is a, tromeownêr-r€flta]--.housing-

operator or simply a, landlord" The followj-ng are

genetal-íze<I st.a,teulents about the maxinrizin6 behaviour

of a. representative horneor.¡ner of whichever ca.tegory.

Let
M^ = honreownerrs fixed money lncome fromo

sources other t}.an tha,t connected with

ttre production of housing-services;

D = uni.t market, price of housing-services;

QJo = the output of housing-services for own

consumption of the tromeowner;

QJ, = the output of Lrousing-services for sal-e

by the honreowner on the residential

nrarket;



_87 _

ç (0¡ 
o , Q¡ 1) = total slrort-ru¡l cos t of productio¡l of

houslng-serviceÉi ;

uQJt = total revenue or gross rentar income

from nlaricet sales of Ìrous ing-services .

The honreow¡rer I s money i¡rconle devoted to other goods

and services and savings l-s

Y = Mo- ç(a;o,Q¡1) o uQj, (r)

Let the homeov¡nerrs utility fu¡rctio¡t be of tl.e

form ¡

U = u(a¡o,Y), (z\

with èUrlêa¡o) O, èV/ðY )> O, a:cd with the second-

order condition that. U be convex to the ori6in. For

an extremunl problenr like tlre case at. lrandr 1et ttrer:e

b,e Z witr^ the Lagrangian nruJ-tipJ.ier X such tha.t

z= u'(a¡orY) *\ fvro- y ç(a;o,e¡1) + uo¡r7 (:)

for a utility maximum areThe fi¡'st-order conditions

thus:

èU
?a¡o

èU

\ ÐcA u%"
ø2
ãÇo= =() (a-')

(4-u)

(a-.)

èz _
3Y

è7:
ÐÀ

\ =o

az

AX

\ ðc
Dajt \t = 0ða¡r

= Mo- r ç(Q;o,Q¡1) * EQ¡l= o (4-¿)
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wl¡1ch carl be sunrmarized, i¡rto:

= Dt

Þ1o = y + c(e¡o, ajt) - Dajt .

and

eubJect to

(:)

(6)

Q)

Expressions (¡) to (Z) means that tl-e h.omeow¡rer

(landlord) maximizes both utiJ-ity anct prof it.V The

maximum (profit ) net rental income frour open market

sales of Qj, forms part of the landlordrs money inconre.

This money income, in turn, is allocated between Qjo

and Y (for otÌ¡,er goocis ancl services) in ttre manner

expressect by equation (: ) in ord.er to nrax j-mize utility.

ÎÌris expression says that the marginal r:ate of

subs-titution between QJo anci Y should be equated to the

marginal cost (or opportuni-ty cost ) of ejo. If the

Untrn profit appearing directly as only one of'
the arguments in the utility function, 'f . Scltovsky
l¡as show¡r that prof it ancl utility cannot tre maximized.
stimultaneously by the oco¡romic u¡rit. See 1'. ScJ"tovsky,
"A Note on Prof it l"laxi¡nizat.-i-ott anc.t It,s Implications" ¡Headirrßs in Price 'lheorv (ects. ) G. stigl ør &. K. flourdiug,
R.l). Irwi.rr, L952 r pp 353-358. 'lhls ar6-ument, however,
is not releva¡rt for the uttlity fu¡rction 6iven in
express j.<¡n (2) above.
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econornic unit is a. purê Ìromeowner, then AC/ êQ.,, = D

and Qjl: U in all of the above relaülorrso

'fhe foregoing relationships facilitate the

anal.ysis of some of tl.e essential features of the

individual Ìromeownerrs behavioural response to changes

J'n, prices, income, and pro¡lerty taxation. Tlre anralysis

1s preserrted i¡r subsequent sections.

For simpJ-icity in diagrammatic exposition, let

ua assume for the nloment tfrat Qjo and aja are

homogeneous outpu.üs.. Further, le't the s.hrort-run cost

of protluction of Lrousirrg-services, C (QJo, ejl) , be

classif ied as either separable or inseparable. Separa,tion

fn space need not mean separation in cost functions.

However, it may well be a rea.sonable approximatj-on in

the case of trousing-services. It is, ttrerefore,

assumed trere tl.aÈ t}.e homeownerrs costs of production

of q,^ and Q*, atlê separable if his place of residence
JO -JT

is a separa-te entity in space fronr t.t¡e rental trousing-

package(s) fie operates. Accordin6ly, it is âs6umed

l¡ere t.hat, the costs of production of QJo and aj, are

:nagpgreþle if the fiousj-ng-services are g€nerated fron¡

t.t. e sa'me housing-packag€r i.@., ttre dwelling ls partly

ownel'-occupied and ¡-rartly t'e¡rant-occu¡;iecl . lhe

asslr¡nptio¡rs r¡lÉry De re-st¿rte<J as follows:

a¡=Qi,r+QJt (s)
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i. e . r Qjo and Qj, are l:,ontogeneoua outputs t

g(Qio+QJr) = F + ¡,¿(Q¡) inseparable costs, (g)

whero n, (Qj ) > o, w" (ar ) > o

c(aj) = co(ero) * ct(Q¡r) separabre costs' (ro)

co(Qjo) = Fo + wo(ero) (rr-a)

cr(err) = tsr * wr(Q¡r (rr-u)

and. wtrere r"' (e¡o) t u, *J, (ejo) 7 o

"j 
(a¡r) >o, r.1'(arr)= o .

Tho terms ¡', Fo, Ft represent ttre fixed flow cost

eJ-ements, ancl the fu¡rcti<¡ns l,J, Ho, nt r:epresent the

variable flow costs, in the production of frousing-

services.

fn particular, sb.oukl the residential property

tax payment.s form part of the fixed cos t or the variable

cost of production of krousing-se¡'vices'/ In actual.

practice, the reside¡rtia1 proper-ty ta.x. generalJ-y

applies only o¡r the combined assessed value of land a¡rd

bulldings . TÌrus , in our nroclel, ttro tax is seen to

aplrly onJ-y on the comtrined a{rsessed value of the land-

s.ite , L, a¡rd the physical dwellirrg-strucuures, H. The

varial¡Ie inputs, V, representing home apJrliarnces,

f'urnitures, drzrperies, etc. , are not subject to the tax.

In tfie slro¡'t-run poriod of production of .lrousing-

services , ttre phys icaJ- L ¿urcl l'l are f lxed anrounts of
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lnputs. J.n e1'1'ect, without any change i¡r the resic-te¡rtial

property t¿lx ¡'¿rte, the t¿rx cost c¿rn vary durirrg the

period orrJ-y tlrrouglr chernges in the assessocl values of L

and H. Again, in the model, it is advisabJ-e to treat

the assessed values of L ancl H as constanrü because, in

actual practice, land and buildings are usually

re-assessed every four or five years and, fo¡. ta.xa,tj-on

pu.rposes, their assessed va1ues are considered fixed

during any taxatio¡r period(one year). TLus, ln our

analysis, the property tax payment per tin¡e period

forme part of the fixed costs F, Fo, and t¡'l .

13. Tena¡rtrs_gnd Pure-I{omeownerrs Choice of Tenure

llere and in subsequent dj-scussions, tl're anal.ysj-s

abstracts from all ottrer factors af,fecting the choice

of tonure, suc}- as weather considerations, fanriJ-y size,,

imperrnanence of job, social ancl cult.uraJ- envlronment,

expectations about possible changes in job-sj_te, etc.

In short ¡ wo are lsolating ttre basic economíc principles

that govern the eco¡romic unit I s ctroice due to ctranges

only 1-n D, in his income, an<l in ttre property tax ra,te,

all other factors r:emaining the same.

B:.1 . Clranl{es in the Unit lnl¿rrl<et Prlce of Hous inf*-

Sorvices

Le t there be iàn economi_c unit who can clroose to

be either a ¡rure-lromeovrnor or ¿ì tenant. 1'Ìre cluest.ion

ie ¡ unclor wir¿rt prlce a¡rd cos t concli tio¡rs will he chooso



-92-

eac¡ of' these two possibitities? Further, if he

clooses to be a puro-tromeov/ller, are tlre¡'e atry ¡rrice
a¡rd cos t situatio¡rs whrclr will lnduce hlln to

sub-divide his housin6-package i¡rt.o ort'ner-occupied

and ten¿r¡tt-occupied q¡rarters and sell Ìrousiug-services

on the market?

Tl¡e graphical analysis is summarized in Irigure lI.

It is to be rroted t} at althougir explicit reference is

¡nacle onJ-y to a pure-lr.omeowner (o" tenant ) , the ernal.ysls

applles implicitly t-o a- landlord wlrose costs of produc-

t.ion a¡:e inseparable. The budget or production-

possibj-1j.uy-line bcdef is the graphicaI representation

I = Mo F - hi(AJ)of (tz)
and is obtained by subtracting the tot.al cost function

of equation (g) from M- = aO at va.rious levels ofo

production of Qj. Let us call t-tris llne bcdef the

pure-homeowner I s budÂet line . 1'tre pure-homeowner I s

budget line is sh.orrrn to be tangent to the indif'ference

curve U,^. As ar pure-Ì¡omeowner, the economlc unj-t willo

choose tlre co¡nbi¡ration Y and Qj= QJo at point d.

Let the rullng market price be D = þo, sucf¡ th¿¡,rt

lf the economic unit had been a tenant lris buclget line

would be aB_ in Flgure 11. Let us call this line aBO --O

tl.e t.ena¡rt I s br¡dget Iine. T.tre tenant I s bucl¡;el, Ii¡re is

pur¡rosely strown to t¡e tangent to Uo at tl¡o a{rme point E!

where tlre puro-lror¡eow¡rerr.s bud6et lino is tangent to uo.
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p !------- --

'---__ 
Bz

u \\.
_ . _:'.,.ir

-r tL'

Qr = Q3'o ejt

(tr'igure 11)
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It means tlrat the econo¡nic uxrlt is indiff'erent between

renting and owning the same lrousing-pacl<age for own

corlsumption of' the relevant quantity of' housing-

services, Q"= rr
J -jo'

If Ð = El)Eo, t.lre tenantrs budget line is ^lli,.
If thc econonric unit 1s a tenant., it ls more expenslve

for l.in¡ to buy the required <luantity of housing-

services in the market ttran to o$/rl the housing-package

and produce himself ùhe same quantity of housing-

ser-\¡ices. The economic unit will elect tromeownership.

As a pure-Ìromeowner, he caìt cÌ¡oose the same comblnation

Y and QJ= Qjo at g. However, at the price ratio

implicit in alll or equivalently in BrBr, tlre pure-

horneowner could improve his position f'urther by

choosj-ng to produce Qj= Qjo* Qj, at 9r consume QJo=

(0, - ajf) an<l sell ne= Qj, of Aj in the market, thus

attaining a lriglrer inclif'fererlce curve 
"t 

à,t, point x.

In sÌìort, tire unit market price D is so Ìrigh that, in

additio¡r t<¡ choosirrg to t¡e a fJure-hr¡meo\dner, the

eco¡romic u¡rj-t is better of'f subdividing his Ìr<-¡using-

¡rackago into o'h/ner-occupied and tena¡r,t-occupied

qUarters a¡rd se1ling, lrous in¿-services in t.he m¿rrket,.

If E = ÈZ 1 Eo, tlre tenarrt rs budget. line is ùJà .

In this case , tlre o¡-r¡ros i te c¡oice of' tenure wilI occr¡r.

îl¡e eco¡to¡¡ric unlt wiIJ- Ì-¡refer te¡rancy to h<¡nreowr¡erstrip.

If the econonic u¡rit is initlalty a puro-hor¡reownor,
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l.e could improve llis pos.ition tly ctroosirrg to produce

at point c and buy a<tditional housing-services in t} e

market to attain Ut at b. However, tl.e pure-.tro¡neowner

is much l¡et ter of f being a. tenant , since tre can atta i n

U^ at l- . j-ns tead .

Ilased orr the foregoin6 analysis, let. us define

a pure-l¡omeowner to be in a. mar'ginaJ-, below-nrarginaJ. ,

or above-rnarginal pos i.tion, by referring to Ìris choice

of tenure a¡¡d lris relative cost of arcqpiring tr<¡using-

services for his owu consumption. .fhe pure-homeowner

is said to be at. a mareillal position, if Ìre is

indifferent between owning ancl renting a trousing-

package at the current, price ancl cost situation. Th.e

pure-homeownetr is said to be aô an akrowe marginal

position, if , aü ttre ruling price and cost situa,tion,

he is better off remainj-ng aa a pure-homeowner a¡rd

becoming a landlord selling tr<¡using-services in the

r-ental market. l'he pure-homeowner is said to be at a

be]-ow-nrarf¡inal position, if , at the ruJ-irrg price and

cost situation, he is worse off bej-ng a. Ìro¡neowner

tl-an beirrg a tenant. In subsequent discussions,

frequent refererrce will be made to marginal, below-

mar6inaÌ, or ¿rbove-nrarginal pure-horneowners.

It urety be pointed out th¿rú the change i¡r the

¡narkot v¿rlue <¡f tlrc trousin6-packa6e is dircctly

p,roportio¡r¿r1 to the change in tfre unlt tnarket prlce D,
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aJ-l otlrer facüors affectln¿; tlro market. value of the

prolrerty remaining t.Lre same. 'l'lre clecroase in lJ 
"o 

Dz

and its co¡rti¡¡uous persisterrce at that. level hae

decre¿rsed also the market val-ue of tlre pure-honleowrÌerr s

property. 'l'his Ioss in tl.e capitaJ- v¿¡lu.e of tlte

property occurs whettre¡: or not the propert.y ls sold,

Provided ttrat tlre loss in ca1iita,J. value is ex,pected to

be permanent, there wilJ- be an incentive f or tlre beJ"ow-

marginal pure-homeowner to selJ- his residence, slnce l¡e

is at.t.racted by the compensating 8^irt from tenancy.

'fhis tendency to ctrange tenuce will not result

if ttre loss in capital value is onl¡ø expected to be

t.emporary" Indeed, the below-marginal pure-homeowner

may fear a larger capital loss from tlre imnrediate sale

of his reside¡rce than frc¡m the co¡rt.inu.ous retention of

t^he property until the r¡¡arket recovers; or he nray

retain tÌe propert)f just the same 1f he üakes the

nryopic viewpoint t.Ìrat tÌrere is capital loss onll¡ r¡pon

sale of his residence. Under tl¡ese circumstances, ttre

b.elow-mar6inal pure-hotrreowner is said to be Iocked-1n

üo his property. If t}.e lock-in effect is preva.lent,

t.t.e unj-ü price D can move up ancl down over a certain

range without causlng a notlceable change in t.Ìre

ownership of existing x'esids¡rcr¿s.

Furtlrer, the possibi.lity of a¡l e¡con<¡¡nic unlt
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shlftin¿; from owner-occupalrcy to ¿ì renùaI dwolling
(or vice versa) wilI entaf 1 nroving ancl tra¡rsaction cos ts .

Unless tlro price differe¡rtiaI Lretwoe¡t rerttal anci owner

accommodati<¡¡rs is vJ'ewed I'rom ar J.onger term perspoctive

and the present vaùue of the periodic price differentia'ls

exceeds the ùrransaction and moving "o".t"rU tl¡ere w.ill

be no inducement to change tenure.

fn the discussion we have ignored the i¡rdivisibi-

lity of factor inputs and the consequential discontinulty

1n the lndlviduaù cost of production of housing-servi"""!

However, there wi1l be cont,inuity if the indiviclual-

cost fur¡ctions are aggregated and divided try the number

of econ<¡¡nic units operating resicientj-al dwellings. Tl- e

resulting irr<Lividual cost funcuion mav be taken as the

representative cost funetion used here. Ttre atgregation

and averal3íng lrrocedure, however, c¿rnnot readily be

appJ-ied to indivlaual utillty functions. Utilities

are n:eithe¡: comparable nor adclitive across economic

unit.s. Ilowever, for presen.t purl)oses, this aBgregatio¡r

problenr has been i6nored.

1'Ìrere is no g priori reason wlry the indifference

map of the sconomic unit slrould be that rapresented

UoO"tracting from suctr non-monet:rry fact<¡rs as
socia.I ar¡cl cul-tural- errviron¡ne¡rt, f'amily ties, j<¡b-site,
etc.

.t/!'nte inclivisit¡ility te¡rcls to restrict the
posnil.-ril.ity o1' tlwelling-subs tltuüic¡¡r in rosponse to
marüi¡raI clrangcs.



-98-

bY Uo, UI , Uz in l;'i6ure 11. Iror exernrple, the economic

units indifference rnap could t¡e the one lmplied by

eittrer tho indifference curve II or thc indifference

curve IrIr. In the fornrer case (ff ), when E = Eo the

economj-c unit wiJ.l cÌ¡oose to produce housinß-services

at d, ancl at the same time sell quantity md in the open

marrket. It, still requires a. level of E lower than Do

to push tlris economic unit i¡rto a belor+-nlarginal

posltion. In the latter case- (lnIt ), wlren E = Do the

econornic unit will also choose to produce at d., but at

ttle sa¡ne time will buy pk units of trousing-servlces

in ttre m¿¡.rket. Ttris situation is illustrated by a

pure-homeotlner who rents a, cl¡'reJ-ling-unit for the

occupancy of a. member of lris Ìrousehold or famíly.

B.2o Ctranses in tlle tteal Property Value Tax lla'te

If, tfi.e property tax rat.e is increased or is

ímposed for the first- time, the fixed cost element F

per period wi.l-l increase b¡r the amount of the increnren-

tål property tax payment. 'fhe wtrole cost function for

tl.e productiorr of housing servlces will be shif'ted

vertlcally uprva¡:ds by ttre same amount. Conseq,trently,

tlre pure-homeow¡Ìer I s budget line wil-l shirft verti-caJ-I¡l

downwards by the full amount of the j.ncremental tax

paynrent.

In Figur:e L2, if tlre pure-lr<¡sreow¡rer j-s at the

rnarginal position d t¡of ore tho lm¡rosition of tlro tax,
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Io- Qjo

( F:.gure LZ)
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he w1ll be pushed by the tax tow¿rrd a,below-marginal

¡rosition. If he l-s pusÌred far enough, he will be better

off being a tenant, unless tt¡ere occurs at the aame

t.lrne arì c¡l'l'setLir-rg increase i¡r hís money i¡rcome. 'lltre

more penalizing t}.e tax rate is, the larger is tÌ¡e

number of pure-honleowners who will be pushed towards

belorv-marginal po-sitions inducing tlrem to chrange

. 4/Eentlre .J

The pure-homeow.ners who rema,in at a. above-

marginal position will not be induced to change tenure.

Nevertheless, the downvard shift in their budget lines

wiJ-l moüj.wate bl.em to prefer a, smal.J.er qua¡ttity of

housj-ng-services for own consumption ühan before ttre

t.ax imposition. If in É-igure L2, cpf is interpreted as

ttre ¿rfter-tax bud6et. line of tl¡.e at¡ove-marginal pure-

tronreowner, tlre tnovement of his ecluilibrium ¡:osition

from d to p represe¡rts the effect of the incrcementarl

Lax payment.

Like a decline in t.Le unit price E of Ìrousing-

servJ-ces, t-he tax may ¿rlso cause a decreafie irr property

val-ues tf capltalizatlon of tt¡e tax talces place in the

market- If thi-s is sor the tax also has a, lock-in

effect due to the loss in capital value. llowever,

U Orrrn the m¿rrket vÍewpoint , tlris li.rrge-scaJ-e
lnrlucr¡ment to clrrtnge te¡¡ure may at'l'ect tlrtl current uni t
m¿Irket ¡rrice lt. l)lease soe Soctio¡r IJ btllow.
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r¡¡llike a docline in D that may revive a,t any future

period, ttre property tax is more or less seen as a

pernrirnent. feature of the housing rnarket. For tr¡is

¡ssg{)rt¡ t.lre tax nray irave a smaller lock-in eff'ect than

an equivalerrt decline irr D, since tlrere is sliglrt

possibility f'or specula.t.ion on future changes in the

property t.ax rate.

C. Landlorct I s Production a¡l<l Consu¡nption CÞ-olce

Since the preceding sectlon rras covered both ttre

pure-ho¡neownerIs choice ancl the landlorclIs choico

under the inseparable cost case, ttre folJ-owing

discussion wj.ll anal¡rze the separable cost-strì¿cture

situation.

C.1. For Ch¿rnges in Price (e)

Uncler

(tt-a), and (

Y_M

subjocr ro \{i(ajr) =

To show tlresc

(r:r).
diirgrerur (Iri6ure L2) ,

the assunrpti.ons expr:essecl by eqS.ra,tions (fO),

11-b) , the 1¿rncllorcl f s buclget line is:

Fo h/o(Qjo) + oQjr- Fr *, (a¡r) (13)

wuere TT ( erl , E) - oej, É't- w, (er, ) represent s rho

landlord rs rent.al inconte ¡;er ¡rerlod from t}.e sale of'

housing-services ajf in the mar.ket. Accor<lingly, the

counterpart conclitj-on for ¡naxirnu¡¡t utility is

= t'/ '(ajo) (r4)

tJ and equ¿ì

rel¿rtions

Liorr

irt a.



letD= lJ and
,+where w'(a¡.1)

rentaJ. incor¡re

Equertion (11)

-LOz-

Iet Q., be tlre level of' the outputJr
It

= E" such tlr¿rt tl¡e rn¿rxinrunr (profit) net

of rhe landLord is fl t ul, , u* ) > r, .

can tlren be rewritten as:

Y=ì1 +o
*

TT (ulr, ¡*) - Fo - *o(ero), (r¡ )

so th¿rt tlre relev¿r¡rt ext.¡'enrum conclitior¡ is rloì,{ equa-tion

(f4) subject to ecluation (f5). !'rc¡m (f5) the landlord f s

b.udget l-ine cÍìrl easíly be drarvn Ëo ot¡tain line trdf of

!'j-gu:re L2. 1Ìre 1a¡rclJ-ord chooses the co¡nbinati<¡n Y and

Qjo at tJ.e point indicated by g.

In addition t.o hdf , we can imagine another

bu<lget. li¡¡e cpf for tlre landlord when tl¡e unit market

price It is such that. TI(a¡1, E) = O. t'he buclget line

cpf is thus the landlordrs consumption-possibility-Ij.ne

when equivalent to that of a pure-Ìì.omeo\{ner. We can

imagirte furtlrer that the money inco¡ne Þlo = Oa, from

all sources ourer tÌ¡an the sale of housing-services.

aj, wil.I buy possible levels <¡f'Qjo a¡rcl Y (representin6

all other goods anci services ) in the manner shown by qÞ.

Tl¡e direction of the movenent of tlre budget llnes

þdf and ab for arry given directi<.rnal n¡ovement of the

unit market price D is ol¡viorlso As b increases, Ìrd_f

ntoves u¡-lwarcl f¿¡.rtl¡er fr<¡m t"tre origin, whereas ab

rotates clockwise at. a toward thc or.igin. Co¡rversoly,

aa Ð decleitce$, trdf moves downw¿rrcl t,owards the ori6in,
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whereas ab rot¡rtcs counter-clockwise at a away fro¡n

the origin. At any tlme that at¡ is above hdf and cpf

and persists in tlrat rerlative ¡rosition in every period

of t.ime, the landlord would be better off' t.o cease

operation of housing-packages a¡rd beconte a tenant.

C.2. For Clranßes in Property Value Tax l{ate

l'lle short-run prof it maxinriz,;ng level of output

aja wiII r¡ot be affectecl t¡y Glre tax since tl¡e tax

clrarges l'or¡n part of tlre fixed c<¡st eLements. In short,

tl.e tax has no effecL on the strort-Eu[ marginal cost

of productj-on of Qjr. Howewe¡:¡ t,tre absolute level of

profit, Tl-, from ttre oper:at.ion of renta,l trousing will-

decrease by t-tre full amount of t}.e tax, causing the

J-andlordrs bud6et. line hdf to shift vertica1ly

downwards by the same amount. A further vertical

dov¡nward shift in hdf wil]. occur that, ls attributat¡le

to the tax charges on the landlordrs own reside¡rce.

If cpf i.¡'l Fi-gu:re LZ is interpr:eteci as tl.e new hdf after

the im¡rosltion of tl e neh¡ tax rate, tl. e movenlent of

the laudl<.¡rtlrs equilibrium positj-on fro¡n d to g

rîepre s errt s tlre ef f e c t of the incre¡nental tax c.trarges-.

In ¡rarrticular, if the l¿rncilord is pushed. by the

û.ax to operate a-t a loss equal to hls short-run total-

fixed cost arrcl perslsts in that. situarLion every perlod,

the 1a¡rdlord will be indif'fere¡rt between co¡rtinuation

or sus¡rerrsion of' t,Ìre operatlo¡r <¡f ltis ro¡rt¿r1 dwelllngs.
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In tlrls case, tho landlorcl is salcl to l¡e in a ¡¡tarHinal

position. If the total short-run loss exceeds Ìtis

t.ot.al. fixecl c<¡st a¡rd the excess persists eYery period t

ttre landlord would bo better off not only t,o cease

operation of re¡rtal dwellj-ngs but also to have ttrent

sold in the ¡narke ü . t'l¡e landlord in this case is saicl

to be in a belorv r¡rarp.inal rros itio¡í. In the long-nrn ,

all costs o1' operation ¿ìre varia.t¡J-e. l'rom a- IortS-run

point of view, the l-a¡rdlord is in a. nrarginal or below-

marginal ¡rositio¡r if his long-run profit is zeto or

negative.

D. Market SupÞlv and ljemand f'or HousinP.'-Services

The ¡rreceding discussio¡rs have assumecl that

owner and rental- Lr<¡using-services are lromogeneous

outputs aud, tfierel'ore, are perfect subsl"itutes . In

eff'ect, the analysis has proceecled as if there was

only orle n¡arket. f or krousin6-services . I¡1 tJris section t

our analysis will involve two co¡ntr)ebing marlcet.s. It

is assurne<r here that altlrougtr r:ent.al ancl owtter LrousinS-

services are irnperf ect strlrs titutes tlre de6ree of

substitut,i-<ln tretrveetr tltent is very Ìri6lr. On this

asslr¡nl)tion, tlre two m¿r¡'kets rvl11 t-¡e closely i¡rterrelated

trnd tlre (Iuarrt ity ciemarr<led of' e j. tlrer ty¡re of itousin6-

servj-ces wiIl l,¡e very responsive to tl¡eir ¡relative price.

In an actu¿tl situ¿rtlon tlre¡ only ar¡lpirrcrttly
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actlve nl¿rrl(et for housin¿;-services J-s the ro¡rtal
r/

sector{ 1'ra<ling in lrousin6-s€r'vices d.oes not ¿3enerall¡r

take place i¡r the oh¡ner sector. If t.h.ere is any

t.radin6 in this sector, the tra¡¡saction is in the

housin6-packages (o" physical clw,ellin¿;s ) that generate

trousing-services. In practlce, the value of owner

housing-services is imputed on the basis of the relevant

narket price data generat.ecL by the rental sector and

ure narkct tra¡rsactio¡rs in physical dwellings. In

principle, however, no buyer will pay for a physical

dwellin6 a pri-ce exceedin6 the present value of its

future stream of expected incc¡me, net of expected costs

of maint,errance and repairs. Since the dema¡rd for a

physical dwelling derives from tlre uJ.tlma'te denland for

ttre housing-services it yields, trading in physical

dwellings ma)a be taken as equivalent to an lmplicit

market pricing of streanr of irousing-servicsso

D.1. 1r*o-Market l*lodel

In tlre analysis tl.at follows r wê i¡rtroduce a.,

syst.em of' structural equations whictr wJ-ll l¡e used, with

modif ications, in tlre empj.rlcal investigatlons of

Chapter V. l'his procedure provid.es a close llnk

r/4"Activeil market l-s used lrere in the sense that
there are regul:rr tra¡rsactio¡rsl l¡etween oc<¡nomic u¡rits
¿rnd tl¡e suppliers ¡ìre difl'erent fro¡¡r trlrc corteutle16 of
housing-se¡'vices. ltris in.ter¿rcti<¡¡r atrcl disti¡rctlon
l¡etween so llorÉr and consunrers of hous ing-services 1s
gorrerally absont i¡r the oh/trer soctor.
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be¡tween the present ancl the sulrsec¡gent cherptere

structur¿¡l equations are 3

llental Sector:

Qt = Q, (o, , Ðo , Y, N , r) Dem¿rnd

of = or- ( ar_ , eo, cl, r) Supply

Ownor S6ctor:

Demand

Supply

'lhe

( re)

(rz)

( rs)

(re)

Qo= ao(t, Ðo, Y, N, F)

Do = oo( Ql, Qo, co, r)

wh¡ere Qo, Qr = quantitles of' owner ancl rental trousing-

services;

Eo, El = u.nit prj.ces of eo, Qf ;

Ï = average family or trousehold income;

N. = numl¡er of persons ¡:er famÍly or household;

l' = rr rr families or househ.ol<is;

CorCl = impJ-icit. indicee of prices of factor

inputs to the procluction of eo, ef i
ú = efl'ecüive residerrtial property tax rate.

Iror arl practicar purposes, the otirer demand deüermj-ning

fact.o¡'s such as u¿Þtes ancl prel'erences, and relative

prices <-¡1'¿¡lter¡¡ative goocfs and services are omitted due

t.o tlre d¿rt¿r li¡nitations t<¡ be discussecl in ctrapter V.

the effects <¡f Y a'd !- on tlre q;ua*tity of houslng-
senrices clemancled ¡rre straight. t'orwa.rd,. An increase in
either Y or I.' will sl¡if t tìre nr¿rrket. de¡uancl curve upwards.
'ftre effects of'suclr otlrer clenrog,r-a¡rtric f¿rct<¡rs as
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differerìces ln the sj-ze ¿rnd rìge composition of'fanlll-les

or households will not be represented by l-. Indeed,

the larger t"tre number of persons in a, houselrold, ttre

higher ten<l s to be tÌ¡e quantity of trousirrg-services

de¡nanclecl ¿rt tlre sarne ]-eve].s of i¡rc<-¡me a¡¡<l relative

prices. 'lhc variable N takes account of' this type of

demo¿ra¡-rlri-c denrancl efl'ect.

lloth the owner a¡rd tlre:ce¡rtal sup¡rly ec¡uations

inilude Q, and Qo, as explanatory endogenous varj-ai¡les.

this inclusio¡r takes account of ttre inseparabillty of

t}.e costs of production of Qo and Q, mainly in cases

wtrere tlle dwellin6 units a.re partly owner-occupied and

partly tenant.-occupied. If t} e cosLs of productj-on are

inseparable, t.Lre 1ewel of' output. of one type of'

housing-services will afl'ect the cost of production of

the other ancl he¡rce its supply-price. Irresumably, ttre

cross-qualltity-effects on tt1e sulrply-prlces in ec¡uati-ons

(I7) ano (f 9) are greater tlr¿rn zero. f t may be surmisecl

that. tl-re s¡na.ll-er are the outtrruts of' Qo anci. ql under

J-nseparal¡le cost.s rel¿¡tive to tlre tot¿r1 volume of

trans¿rctions in lr<¡usin6-se¡'vices, the smal-ler ar€ the

nì.lrrsrical values ol.- these cross-e1'1'ects.

'll e aÉ/,t;regaüe production of trousit g-services is

assunred to be sub ject to increasin¿1 costs , i. e. , the

entire set ol'shorû-ru¡t averÍìêîe cost curves of every

hou.sl-ng-o¡rer¡ltor will be slrifted u¡rward asi. exp¿r¡lsion
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in ttre scale of ¡>roducti<¡tt takes place in the whole

market,. l'hj-s neans t.brat the prices of inputs

( r"presente<1 by Ci Ln inclex f orm, i=o ,1) such as cos ts

of 1¿rr¡cl,, ctwelling-structures , utiliüies , an<1 labor wiIl

increase rvittr ex¡:ansion irt tlre scaJ-c'of operatio¡l. 1'he

supply of' tlrese inputs may be so inelastlc tlrat a shift

in the aggregate demand for ttrem would result in a higher

price increase. 9'/ thusr ôfl increase in Ci wi].l

sl.rift the short-rLrn n¡arket supply curve of the ith

sector upwards. Ðquivalentlyr this mearts that tÌ¡e long-

rl¡n mark@t supply curves im¡rliclt. in eq:,¿¡tisns (1?) and

(f9) are upward. sloping.

In the lorrg-runr the price elasticities of ttre

market demand and supply of Lrousing-services are hlgher

in absolute value t}- an iu thre slrort--tÉ'ün. 'fhe full

adjustnrelt to a given market disturbance usually gets

complete<ì only after the lapse of a, longer period of

t.imo. À given permanent change in rel¿rtive prices will

undoubteclly trave an im¡necliate effect on the rate of

production and consumption of Ìrousing-servi-ces.

Ilowovor:, the ef'fect will be grea,ter in a lon6-er perlocl .

It takes time f or co¡lÉjuma.rs to rnake budge tar:y a<i jus tments .

Similarly, alI inputs to uhe procluction of Ìrousing-

Ø ro, an exte¡rcleci
N. tr'. .Ek¿rnem, nl'ho Supply

discussio¡r, see F.
of ltental- llr¡using" ,

L97L r pp. 8ub-8L7.

de Leeuv¿ and
Americ¿rn

lìcononli c ltevicw , Ue centber
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aervices could conceívably be v¿rrj-ecl irl a sÌrortor

period. However, ttre cost of production associated

with, a quick varlatlon in aJ-J. productive inputs will be

larger than t.he cost of productj-on associated rvitt. a

d,olayed variation in some of these inputs. It certainl¡r

costs more to f inish a reside¡rtial u¡rit in a mo¡rttr tìran

t.o finist¡ ttre same dwelling in f'our or five months "
The cos ts of' overti¡ne cons trucüion labour a¡rcl cons truc-

t.ion materials that must be supplied at an unr.lsrlal-ty

high rate are obviously prohibitive. Ttre shorter the

period, the more u.¡-lecott.onical it is t.o vary aLl inputs

at tire same time in response to a given market

disturborra".

Slnce the property tax rate, tr, is of main

interest in the investiga,tlon, let. us concentra,te on ühe

effects of thi-s variable on the residential market.

Tlrere are marr'¡r ways Ín wtrÍctl tl- e reside¡¡tial

markeù wilL respond to resj-dentiaJ- property value

taxation. l'he property tax may eventua,lly strift the

market supply and demand for Ìrousing-services. It. ma.y

also shift t}-e market supply and d.eriwed demanri for

resj-der¡tial dwellings. 'fhese shifts wirl b,rlng changes

l,n prices .rncl outputs of l¡ousin6-services and resl<te¡rti¿r1

accomnlocl¿¡ L ro¡rs ¡ 'lhese ch:rnges j_¡r turn ntay aLlow

propert)¿ owrrers to Pass on tlle tax cost p;rrtially or

whorly to a¡rother party. 'lhe <io6,ree to wlriclr tlre¡'e will
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be ch¿¡¡6es In prices anci outputs as r¿ell trf,h t.ax-

shlfting is partry g-ovorned by various eLast.icities of
market supply and clem¿rnd for Ìrouslng-services., includj-ng

tl.e degree of sut¡stitutlon bet.ween rentar and oh/ner

Ìrousing-servic€s o

Genererlly speaking, the parti-al_ or full forward.

ehif'ting o1'the property tax in the re¡rtaL sector will

occur if , due to the tax, ttre u¡r,it price, El , rises as

a resul-L <¡t' a le.fLw¿rrd slrift in the n¡arket sup¡rly cr¡rve.

Ttris slrift is inrplicit i:r equarion (tZ) , as well as in

eq¡ration (19). The tax rat.e enters as a sh1.ft

paramet.er in botÌ¡. equations. Forward tax shifting wiJ-I

also occur in the renta-l sector if the t.ax tr.iggers aÐ.

upward shíft i¡r the market. demand cLrrve for rental

Ìrousing-services via tfie sub.stitution procêss¡ rt is

argued below that the Eax will initially irrcrease the

price of owner lrousing-services relative to the price
of rental h<¡usin6-services, thereby inducj-ng a

substituti-on of re¡rta1 for owner housi.n6-s€rvices.

ft has been argued earlier that the property

t¿rx errters as a fixecl cost elenre¡rt in the short-trun
procluc uiorr 1:eriod.. .lherei'ore, tlre tax has ¡ro ef'f'ect
on the sìrort-ru¡r nrarginerl cos.t ol'product.io¡r of Ìrousi¡ng-

se¡r'vlce$. In particular, tlre agt;regatc supply curve

of rent¡rr housing-services witl renrain at tho same

poslülon in tlle slrort-run clespite the tax o In tJre
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absence o1' ¿rn upv/ard dem¿rnd slrif't trig6ored by ttre tax,

there will be no lmmecliate short.-run forwarct shifting

of ttre t.ax in tl.ls sector.

In tl¡e oh,ner soctor, tl¡e tax constitutes an

increase J-n tl-e ¡reriodlc czrrrying cost of ownership of

resident j-al dwellings. Since there ls n-o active mar.ket

for owner trousing-services, there is no market

mechanism for the tax shifting in this sector. 1'he

owler-occupiers will pay and bear the full amount of ttre

tax cost. î'hre initial short-nrn impact of the tax

therefore, will be recorcied in a change in tl.e relative

prices of' owtrer ancl rental Ìrousing-.services. This

relative price ef'fect may induce a substitution of

nental for owner housing-services. Ttre higher ttre

property ta:c rate, tlre larger is the initial relative

price effect. luloreovetr, iroldi-ng moving and transaction

costs constant, ttre greater is the t.endency to make

the substitution. If the substitution takes pJ-ace,

there wj.ll be an upward demand s}.ift 1n tlre renbaJ_

e.ector, thereb.y permitting short-run forward üax

shifting in this eector.

On a l¡riori grounds, the ¡troperty tax is genera,lly

sl- iftab.le to t.en:rnt, occupiors in the long-run. l.he

i¡rcreased carrylng cost of ownerslrip of' resicle¡rtial

clwellin¿1s a¡tplíes t<¡ both ttre rental and the ohrner

dwellings. As a, result, ülto tax te¡rds to curtail tho
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current willlngrress to ov/n thc existlng stock of

resiclenti¿rI ltro¡rerty which may weJ.l interrsify th.e

desiro to selL, ttrereby creating a, conrpetitive excess

supply of dwellings in the market. If an excess suppl¡¡

obtains, a reduct,ion in the general level of prices of

dwellings will tal<e place. Sj.nce the competitlve

narket clearing of the excess stock leacls to a. decrining

lever of pricer â, lower volume of residential constrr-rc-

tion per family will be fo:itt¡coming. In tt¡e lon¿ç-rure,

ùÌre nlarket.s will Ìrawe completed ttre necessary response

fo t}- e tax with a lower stock of dwellings per family

and witli higher unlt prices of rental ancl owner housing-

serwices. In. particul-arr âs tlre süock of renta-L dwellings
per faurily gets reduced i_n the long-run, a. larger

fraction of the periodic property tax cost gets shifted.

forward to tenants. Ttre long-run forward. shifting of

the tax rvill be colnplicatoct by the time lag required

to shifù leftward the supply of rent.ar l-ousing-services

rel-ative Lo tÌre periodic ind.epende¡rt behavioural-

shifts in the aggregate n¡arket. d.emand t'or Ìrousing-

services r aay, due û"o clemograptric factors .

To gain a better perspective on the factors

determining tl.e exte¡rt of the long-run forward tax
shiftin6 in tl¡e rcntaJ- sector, ret us procoecl wlth a

morc f'ormal a¡-rplication of ttre structurar erluations

(f O) t<¡ ( Ig) . We etratl Iiurit our cornpara,tive sta.tic
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analysls to a lrartial equilibriu¡n fra¡neworlt.

Lot tlre structural e<¡uations (fo) to (19) be

lj,near i¡r logarithnlic for¡¡l and let all the variables

in ttrese equations be measured in logarithms. Taking

dJ.ffere¡rtials we f1nd,

DIasùicities Rental Sector Orvner Sect"or

Price-eI¿¡,s t,icj- ty of
denlancl

Cros s -pri- ce -eI as t i ci ty
of deuland

Income-eLas ticiüy <¡f
demand

?Q.

d = -Qrrt u

ðQ,
# = Qro) o

o

+þ = -eoo(o
o

Ë = eor)'

+ = Qo"to"QrAY ot"t o

Demographic-e1as ti c i t ies
of demand, re3
(.) persons per ?Qt

household AN

(¡) number of trouse- ãQt
ho].ds or families ðF

Price-elasticity of , , è81 
-supply Ll ?Qt

C ros s -quarr ti,ty-e ff ec t ?Ð t
on rìupply -pri ce èQo

'f,ax-elasticj-ty of ?Et
supply-p¡'ice èr

Input-cost-elasticity ÞDt
of supply-price ãC t

= Qt¡i= 0

= Qt¡''> o

t/Et1> ()

= Ð1o2.U

= Þ- >0lr

= Ðt"=o

?QO
-Ñ- =

?QO.-- 
=ctr'

3D
t /-J)-r 

â eo

?Eo

-=
âQr

?DO

-ã
ar
AD o
ðc

o

Qo¡v Þ o

QoFÞo

=-L/x >o'oo

EotZ o

D >()or'

E >()oc'

'fhe si¿¡ns of threse elasticities are base<l on the

a prlorl. tlreoretical. extr)ect¿rt.ions alreatly discussed

ilr tlre ear.l-ier part o1' this section.
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Solvin¿; simull,aneously for tlre reducotl fornrs

of the s truc tural equatiorls , we f i¡rd tlr¿rt

Qi= ri(YrNrcl,corr)

Ei= fi (yrN rcorca rr)
i=0rl (Zo)

(zr )

Ðvaluatlng the derivatives of these equatj"<¡ns wit-kr

:cespect to the tax rate r we f ind the reduced-for:n tax

coefficient.s to vuU

dQo 1 í-# = n i"tJTof Dot (Qt tQoo- QotQt,o)

- tolõoo* Dr r ((tr reoo-eorelo rJ\ < o

J

QorQ t)J
dQ.-(
+ = r- ¿r ,,. /õro* Dlo(el leooctr /G/ l. o

Er" /õ,,.* Eoo(e1,reoo- eorer 
")J|<" 

Gz)

dE-t
-3 = f- lE^" (r + Q,Err- oroQo,)or /G/ l"

* Et" (Dooeor- Eorer,)] ) 0, and (zl)

dD, , (
J - r lo. (l + D o ,- Eoteto)dr /G/ \"t " 

-oo*oc

* Do" (erourr- t.,ouoo)) ) o, (ztr)

w} ere

/c/ =/î + Etrert* BorQoo*(o., .uoo- Erouor)(orre.ro-eroeor)

DloQo'- Q1o0o Þ7 > u. (z:)
n/L/'nte oùlrer retlucecl-f'orru coof f icients &re not of

5.nr¡r¡ccl 1¿rte in ûc¡'es t l¡ere ¿r¡rcl áìrG prescnted only i¡r t.l¡e
Ap¡rerrdj.x Lo tilis clrir.püor.
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The signs of the inclivldual structural elasti-

cities are alreacty accolr¡rtecl for in the reduced form

tax coefficients. 'fhe signs of ttre reducecl forn tax

coefficie¡rts atre specified on the basis of the

assumptions that the cross-elasticities of'denland are

J.ess th¿rn tlre price-olasticities of dem;rnd, i..e.,

Qt.' ) Qto a¡rcl Qoo Þ Qol, and tìrat the cross quantity

suppll'-lrrice e-l asticities Ðl o and Do I are very close to

zet.o. -b'or our purposesr w€ hawe assunted irere tha,t

Eol = Uro = (). It has al-so been assumed tìra,t Ð1," "rd
Do, are similar in size, thus accounting for the

negativity of OQor/dr and <tQ 1/at in (Zf ) anA (22),

respectiveJ-y.

It. can be seen from (zf ) üo (zt+) that. the extent

of the long-run prlce and quantj-ty effects of the

property tax in both sectors j.s determined by the

absolute numerj-cal val-ues of t.kre various supply and

dernand elasticit.ies. 'fo cite sorne examples witl.

reference to tlre :eental sector, in (ZZ), the lov¡er tl¡e

price-el-¿rsticiÈy of supply (t/nt t ), the laraer is /e/
and hence the lower is the decline in ql . I'urther,

ttre lower is /Qr-r/, ttre more the nun¡era.tor of (ZZ)

t.ends t.o zero anct hence, tlre sma.l-ler also ís the decline

in Q1. In ¿rctdirion, in (24) , ttre lower is /Ar r/, ttre

larger is the increase i¡r El . 'lhe ìri-gher is tlre cross-

elastlcity of donran<l , Qro, in tl¡e re¡rt¿rJ- soctor, the
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si¡ilaller is /G/ and the n¡ore tho numerator of (zz) tencis

to zera (o. to a positivo number if Do")Etr). Ttrus,

in (ZZ) the small-er will be ttre decline in el. In
(24) , tlre hi¿;her is elo, the tri¿lher is tlre rlumerator

rel¿rtive to /c/ so tÌ¡at ol will increase by a rarger
amount.

ì{e have ar6,ued earlier that. ttre t¿rx is not
shift¿rbre in the owrìer sector since there is no active
market for owner housing-se¡'vices. T hus, the slower
the process of forr¿ard tax shiftlng in ttre rental

sector wia the stlpply side, t}.e 6reater is the tend.ency

ùo substitute rental for owner Ìrousing-services. The

substitution, of course, tend.s to expedite ttre process

of forward tax shifting in t}.e rental sector via the
demand sicle. on th,e othrer hand., the quicker the response

in the supply of rental rrousi'g-services to the tax,
t].e s¡n¿rller is t-tre initial reratj-ve price eff'ect of the
t.ax, a¡rd tlre smaller is tlre tenderrcy to make the

substitution. 'llhus, ttre smarler wilr be the quantity

effect. of the t.ax in the owner sect.or.

Assuming that Dl" = Eo", the long_r,un effects
of the tax on rental incomes ln bottr sectors are best seen

in terms ol' tlre conrbined-r.ecluced.-fornr tax coefficientsV

U tu'rlr ctet¿ri1s i¡¡ tlre derivatl-o¡r
please re'l'er to eclgatiorrs A-]6 to 

^-4fto thJ-s chirpter.

of (zrr) ¿rnct (zZ)
ln the Appenclix
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d0 +dlt D

#=å(r+uttQtt)(1-aoo)*Qo1(1*Doo*Ðt,tQto)Qo,)

and

dQt +dE1 Ë1 r....=-- (1*Eooeoo) (r-er 
t )*ero(t*nr r+Dooeor), Qz\.'r /G/

where /C/ ttas been simplified t.o

/c/ = 1+Ertet t*Eoo.loo*Ð1,1Boo(ar,.eoo-eolelo). (eu)

It f'ollows that the r€verlue effects of an

increase in tl.e tax rate may be positive or negative

depending upon the signs of (ZS) and (ZZ), given the

assurnpt.ions that Eo 1= E1,o = (), and E 
I "= 

Eo". If tl e

cross-elasticities of demand are small relat.ive to the

price-elaticities of d.emand. (that is, if eot is small

reLative to Qoo and Qlo is smal1 relative to Q11),

then it. will be approximately true that

(.) ir /qoo/=/et 1/=t, *ren Hþ = Wl = o i e9-u)
d0 +dD

(u) íf /qoo/ > i. and /r¿11/> L, rt¡en -ä-" * o

dQ. +dE .
ancl #<O; (zg-tt)

dQ +dD(.) it /Uuo/< t and. /ei .,/*r- L, then +-t > o

dQ, +clD.,
anct .i" ' >cr. (29-c)

The reve¡rue eff'ects <¡1' tax changes cle¡.rend sinr¡rry orr the

price-er¡'rsticitles of' cl enr¿ind. l'lresn eff'ccts rr¡ay, of
course, bo partly off'se¡t by tfie cro¡Js-el¿¡sticities.
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I).2, ()n<¡-l"lar.l<et Model

Ilecauso o1' data llnritaü.ions, a one-tníìrlcet

appr:oach to housing-services will also be enrployed

in Ch^aptef V. Thl.s ap¡rroac.tr, however, requires the

assurnption that the otvner and rental Ìrousing-services

are perf'ect, substitutes. Assuming perfect. substitution,

Eo= El= Ð and Qo* Q1= q. In efl'ect, we tÌren have a.

on€-sector ¡uodeI with the stru,ctural ¡:olations

Q = Q(ItrY,N,F)

D = O(erC rr)

demographic -elas ti ci ties
of den¡a¡rd

Demancl

Supply

(:o ¡

(:r ¡

Let us also assume trere that (:O) and (:f ¡ are

linear in logaritl.mJ.c form and that ttre varlables are

measured in logari*tlrms. Taking t.tre differen.tials,

we find that

price-elast.j-city of <Lemand. = €S =ôE -QO(O'

fncome-elasticity of demand = €+ = erlO,

= {€$ = e*Þo'

price-elasticity of supply = # = Uf )o,"e

input-cost-elasticity _ ?D _of supply-price =-æ = Ec)O'

ta.x-elasticityof suppJ-y- 
= êD=D >O.price Ar - -r -

solvlng simultanoousry for prlce a¡rcl quarrtlty, we fincr

# = uurÙ,
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ühe reduced form expression to be

where a and D are constants.

EvaJ.ua-ting (lZ\ and solving for t-kre reduced.

form coel'ficientsr w€ find that.

-1

[o ey e,.i er o "l
þ o o o Ec"J[] [".:f il

I
ßz)

A=(r+%uc)

å+=* >o

åff =l >o

å*=* >o

de -QcEc
õ= A 'o

93 = 
-n?u' 

aodrA

3f,r >o,

+)''
Ð^

^>o'
E

Z=)''

>> o,

,
dD

-=dY

dD--='dN

dE
t d.b-

dE--='dc

dÐr æ=

thus, in a regression of the

rent ¡)Q on tÌ¡e logari ttrms

and tl.e inpr"rü cost indexr wo

J-o6arlth¡ns of total eross

of tl¡e property tax rate

expect that
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dQ+dll-
dc

\

s

o and\

\dQ+dE-Dr(l-ap)
drA o,

deperrcling whether /tlO/ f l-.

One last note before we proceect t.o t-he nexf

section. A1 tltougtr tlrere generally is no active market

for owr¡er lrousing-services wbich permit.s f'orward fax

shifting iu a f'asl. ion similar to ttre rental sectort

there are active market transactions in principal.

resiclen.cêso In this market-, the possibility of

forward t.ax sÌr"tfting is fairly r:emote. Since property

taxes are recognizabLe future obligatlonsr buyers

usually capitaL1ze them to form a sr¡btraction from

the capital value of the pr:operty. However, there

may be a partial offset to this in tlre long-run ift

due to the tax, the unit prices of resiclences

eventually lncrease Ëe . graciual reduction in the

st.ock of dwellings per fanrily or Ìrouseholds. If this

occLrrs, upo¡1 sale of his principal riesidertce, tlre

owner m¿l'y recover from his buyer a portion of the

property taxes he had already pald during the period

of lris ownerslrLp of ttre property. 'fhe next section

ciiscusses ttre principle of resldential proJ:erty tax

capi taJ-ízat ion.
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E. Propertv Tax Car¡italization and It.s Im¡¡act- on tlre

Vo].ume of Residentia]. Construction

Earlie¡: a reside¡rtiaI <twetling (package) tras

been def i¡red as a seù of' throe physical courponents,

n,amely: (f ) tfre land-site t (2) ttre dwelling-structure

with a minimum standa¡:d of heatíng and sanit-ary insta,l-

J.ations; anct (:¡ ) ottrer trousel.old far-cilities- like

furnitures, electric appliances, draperies, etc. Since

the coruporrents fa1ling und.er category (:) are provid.ecl

invariablY either by the seller or by the buyer,

ttreir valu,e contributions may or may not be excluded

from ttre market. valuation of a reside¡rtial unit, as the

case. may be.

In prlnclple, ttre current market value. of a

residential dwelling is equal to tfre s.um of t.he present

vaJ-ue of a1l the property's expected or imputed future

rental incomes, net. of tlre cost of expected stream of

maintenance and repairs, throu6trout its rr-year life.

The l¿rnd component, of' a dwelling ls permanent and cloes

not physicaJ-ly depreclate in use over time. Therefore,

the narket- va]ue of a. residc¡ltia]- unlt will- include

the present v¿¡.lue of the expected rental i-¡rcomes of

the land-site beyoncl the life of the dvrelling-structure.



rr R (t)Ù is the

lncome per period

n

fo
where t = t.ime periodr n = life of the

years, and m = nominal ra,te of interest

ear:red by the funds for tl.e acquisition

in êr compêrabLe: alternat.ive [lB€o
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res j-dential property I s net

, its cu¡:rent market valuo,rental

p(r¡), is¡

P(u) = H(t).-*tdt

Let there b.e an effective property üax ra,ter f ,

applicalrle per period on the market va1ue, p(t). ?l-e

tax capitalization theory asserts. that the future

property taxes payabJ-e o¡l tbre property will be capi-

ü.alized to form a. sub.tr:action from the capital value

of the property .L9/ In other word.s, the current market

walue, P(O), of the property wtll be equal to the

o/Z/Equatlon (4) in Chapter IIf above shows that
t-tre cor¡rbined average rental i¡rcome (net of tfre costs
assoclated with the varial¡le inputs V) of a physical
dwelling-structure and the average units of' land
utiJ.ized per structure is:

(zo)

property ln

whlich can be

of' the dwellJ.ng

(zo-a)c(t) - R.'(t)v 
- f; H"(t) + Hr.(t)

fT

Si¡rce ttre tax rate, î, is seen to a¡>¡:ly onJ-y on the
colnbined va.lues of the land-slte, L, and the physical
dweIling,-structures, ll, the R(t) ol'equatlon (Zu) is
assu¡necl lrere equal to equation (20-a).

U Lt.iei !)inaud.i, "Ca¡ritalization ancl Amort irza,-
tJ.on of laxesril l.lea,d1¡¡lïs in the Econolnics of Taxatlon.
( octs . ) Il,. A. I'lusgrave cc C . S. Slror.r¡r, nlt"n atr,t Unwin,
L959r pp.389-)92.
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present value of'

i¡rcome-.r at'te r tax

P(o) =

s stream of net rentaJ.

.va t

the property t

decluction, i
t,IL

I N(t)"-'tat
)o

1z r)

whore ¡¡(t) = H(t) r},(t) ir tt-e after-tax net rental

income , an<l r.P ( t ) i" thc prol>erty t.ax paynrent per

periocl. IÐquation (Zt) incllcates that, if capJ.ta,Iization

of future property t,axes taices place, it would reduce

the current. market value of the land and dwell-ing-

structur:e components of residenüial properties..

'fhe krotrsing narket determines the price of

residential. dwellings. ft is, tl.eref'ore, necessary tha,t

the tax capitalizatíon theory explains lors ttre housing

market reacts t.o residential properüy taæ¿rtion. l"lore

specifically, the theory should explaj-n how thre price

reduct, io¡r inclicated by equation ( Zf ) obtains in the

hous ing narlie t .

Generall-y speaking, t.l¡e t.ax corrs titut.es a¡l

increase in tfie periodic carrying costs of ownership

of residential dwellj.ngs . As a ¡:esu,l t, t-l.e tax t.ends

t.o curtail t-tre current. willingness to owrr the existing

etock of resi<ìential property. lhis tendency may well

int.ensify the deslre to se1I, thereby creating a

conpetitive excess stc¡ck supply c¡f dwellings in the

nrarkoto If an excess supply obtains, the necessary

price recluction shr¡ulc1 take place if tl¡e excess stock
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of dwellings is to be clea¡'ed irr tlre marke t . In short.,

the velricle llrr'ou6,h wliich t.ax capitalizatLon takes

place Ls ttre dimunition in tl.e wl ll1ngne-ss to own, orr

alternatively, t-tre in,t.ensificatj-o¡r in the desire to

sell, ttre existing stock of dwellings.

How far wltJ. t.Lre ¡narket price decline? Ignoring

aII ot}. er tax-effects t.o be discussecl later, except

tl. e market dlsüurbance brought. about. by the reduced

willingness t.o own, the competitive market clearing

of t,Ire excess stock wiJ.l take place aL a, price reduc-

tion eclual- to tl.e capita.lized val-ue. of ttre future

st.reaur of property taxes payab7",L/ This is the

required price reductj"on if the nrarket is to hold the

same arnount of stock of drqeLlings as before. In this

case, the price reduction can be clearly identified

witlr. t.tre effect of fu1l- capit.alizau.íon of future

proper:ty, ta.xes.

The tendency of the market price to decrease blf

a magnitude equal to tÌre capitalized val-ue of future

property t^axes may be offset by other acijustments

also t.aklng place in t-he rnarket. Since tl-e competitive

market. clearing of the excess stock l-ea.cls to a dec-

J.lning leve1 of prJ"ces, dwelling u¡rit.s about to Lre

¿L/AIt"¡'¡r¿rtively, if there is prol)erüy t¿rx
capit¿rIiz'<LLío:n, ttre property Lax rate shoulcl enter as
part o1'tl¡e disc<¡unt rarte 1'or trrin¿;ing tlrc 1'uture stream
ot' ro¡rt¿¡L i¡rcr¡¡¡lr¡ f'roln tJre property to its ¡rrosent value,
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completed canrrot be cleared at the prevallirtg prlces

be1- ore the tax irnpos ition . In response r builclers and

developers will cut down tlre volume of reslder¡tial

constructi<¡¡r per capita (or per famlly). In the long-

run there will- be a consequential reduction 1n ttre

awailable stock of dwellings per capita tlraË may welJ.

increase residential rent ancl thus, partly offset the

price-reducin6 effect of f,ul 1 t¿rx capita.lj-zation.

'Ihe decli¡re in t}.e voltrme of resictential

construction may reduce the loan requirements. for

b,uilding purpos€sr l'he capitaJ. fund market will tend

to r.espond in the form of a lower level of interest,

tate. This t.endency is stronger the lesser the

s€nsitivity of' savings to a decline in the interest

rate., This int.eres't rate effect may increase the

market value of resiclences, because a Iower-capitali-

zatj-on or discount. ra,te now applies t.o the expected

future rental incomes of residential propertíu".Ø

Uç,5, Stroup, "Capital.ízation and Shlfting of
the Propert¡f Taxrtr Propertv Taxes (*d.) Tax Policy
League (now l'ax Institute) of America, Little & Iwes,
Co., 194Or pp. 19()-193. For a techni-cal exposition
of the sanre point i¡r relat,ion to the slrif ting arnd
incidence of' property tax, see H.A. Slmon, rrl'he
Incldence of a .l.ax on Urban lteal Property r!r ReadinÉîs
in tlre Ðcononrics of' I'¿rxationr pp . 4t6-435; See also,
l{.G. Brown, .I.trr¡.Uco¡romics oi''I'axatlon, Henry lloLt ¿h

Co. , L924 r pp . LJ8-2L23 '1 .S. Arla¡ns, "Tax Uxern¡:tlon
Through 'lax CerpitaLLzation: A !'lscal. !'allacyr'l
A¡¡rerican llco¡ro¡nic Revlerv , VoI . 6, June f 91d,
PP. 27I-21J7 .
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A decline Ln the interest rate, t¡oweverr maY simply be

offeet by the increase in the property tar:c rate.

F. tse{refit -Ðffects of Local Publlc Spending

Tl¡e preceding sections lravo ignored the

expenditure effects of loca1 property t,axes.

Property taxes form a major source of fj-nance for a

number of urban public services suctr as road improve-

ment.s and const-n¡ction, school and recreation facil.ities,

courts and 1egal services, fire and police protection,

garbage collectlon and sewerage, etc. l'Ìrese urban

public services tend t.o improve the location and

accessibility value of residential properties. The¡f

enhance t}.e quality of urban living, measu¡:ed say in

t,erms of the avallabilit.y of parking services, good

roads o public recreat.ion and cultural c.enters . Thus,

the expenditure of property tax reve¡lues will entaiJ-

benefi trlu that may w,eJ.l partial1y offseÈ tlre

ÐJ¡;r1*i:n H. Spengler, "Property l'ax as a Benefit
Taxrn Propertv Taxes, 194t¡r pp. 1ó5-169; C.F. tll,ckerdike,rfTaxation of Site Valuesr" Ileadlngs in the Economics
of Taxatlon, L959 r pp. 377-388. Þ'or a cross-section
study of' ühe be¡refits to property by local- gover¡rment
spending in the U¡ritecl States , see l{.Jì. Oat.es, rtThe
Effocts of Property 'I'axes ¡r¡rd Local Public S¡:ending on
Irroperty Values: An Ernpirical Study of Tax Capitalíza-
t,ion and the Tlebout Ilypothesisrrr Journal of l,olitlca].
.Economv, VoI . 77, Novernber/Decetnber L969 r pp. 957-9'7O.
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neg¿1 tive ef'fects of property taxes discussed herein,

as we-ll íìs tlrose icle¡rtif iallle u¡rcler a more general

equilibrrun f'rarnework of analys i=.Llr'/ In particular,

some o1' tl¡ese l¡enef its may ultinrately be capitalized

to comperrsate partJ-y for the value rec-tucin6; effect of

pro¡rerty tax capitalization and ttrereby reduce t.Le

deterrent effects thre tax nray h¿-rve orl t.tre volume of

residential cons truction.

In this stud¡¡, it is not possibLe üo tes t

empirically tlre expenclit.ure eff'ects of local property

taxes because of lack of Canadian data at ttre

nunicipaJ. level. T}- e problem of u¡ravailability in

municipal. data is, perhapsr nost emphaticaJ.J-y

expressed by t}-e techr¡lcal staff of tl.e Econoluic

councir o1' Canacla .LÞ/

'rSurprisingly, . .despite t}.e fact tha.t.
tlre arìnual budgets of sonle cities exceed
tlrose of severaJ- provincial govern¡nen,ts,
r¡o urrj-form fj-nancial data have yet been
publis.tred. i¡r Canacta to permit nation-
wide conrparison a¡rd. analysis of tt¡e
o¡>erations of even ttre largest of' otr*r
cities. l'he Dominio¡t ljureau of Statistics

IY
For i¡rstance, the interest r¿rte effect of

property taxes discussecl in tne preceding section may
be viewed as a partial t¡ackward shiftirtg c¡f the
property ta.x. See ll.G. Èlrown., Th.e llcorlomics of
laxation, Herrry Hc¡J.t di Co. rL924 r pp. L78-2tr2.

-TllEconor¡rlc 

cou¡¡cil of canada, T'e cartaciia'
Dcononrv f'ro¡n the Ìo6ors to the l970rs, !'ourtlr Annual
Itc.vicw , Ottaw¿r: queenrs P¡'i¡rLer, L9tè7 r pP . 2L5-225 .
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has done a great deal of useful work
on municipal financiaJ- statistics, but
the lowest. leveJ. of disaggregation for
whictr uniform clat.a. are availat¡Ie Is
ttre consol-idated tot¿rI of municj-paJ-ities
in each pJcovincet'.

Generally speaking, empirical worK perta'ining

to tl¡e be¡ref it.s derivecl fron¡ ¡rublic spendin6 J-s facecl

witl. measuren¡ent. problenrs. The monetary costs of

public doods a¡¡d services are relatively easy to

measutre since they are only a matter of pub1ic recorcl.!þ/

In contrast, the benefits fronl local public expen-

dl,ture-s, represented b.y tl.e wa.lu,e of' public goods and

s€rvices rendered, are neither directlyr observable nor

easi1y quantifiab.l ..!Y More often¡ the monetary cost

of public goods and services 1s used as a proxy for

tlre vailr¡e of these outpuüs, I{owever, as Oat.es& las

L6/¡o1¡owj-ng Hirsch, it is r¡seful to disttngrrish
between s ocial arrcl ager¡cy cos ts . Soc ial cos ts accou¡rt
for al-l tlre resources recluired to produce and supply
the necessary ¡rublic services in terms of the value in
their alternative rlse. Agency costs include only tl.e
actual payments made by tl. e government. a¡rd ttre value
of goverrrulettt ow¡red. resources utiJ.ized t.o secure the
procluctron ot' urban services by respecüive government
a6*ertcies . Social cos ts neecl not t¡e equal to agency
cos ts . See l,l .'¿ . If irs ch , rrTtre Supply of Urban Public
Servicestt , f ssues i¡r Urban Econonrics , eds . H. S. Perloff
&, L. l{irrgo, J,r., Jolrn I'lopkins Press, 19ô8r pp. 477-526.

LilFo, an exterrsive discussion of' this issue,
see A.lt. Prest ar¡d lt. 'Iurvey, rrCost and lJenef it Analysis:
A Surveytt, Suryevs of Dconor¡¡ic '.i'lroorv, volunre 1II ,
I*1 acmillarr, l9ut¡ r pp . L55-207 . Sc¡¡¡¡r¡ <.¡f' tlre measuren¡e¡rt
¡>roblens reJ-atln6 to tl¡e estinr¿rtion of' ¡:rocluction
functions for u¡'ban ¡tublic se¡-vices are discussed 1n
W . Ilirsclr., orr. cit.

U * .t . o;r,tes. , g!=:-slt.. r p. gt)L.
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pointed out r this procerlure is unsatisf;rcùory. T'ho

magnitude of and v¿rriatj-on in ttre monetary cost may

not measure the level and variation in tt¡.e r'.;'.rerntity r

and rqualityt of ¡>ubIic goods anci services ¡ :clêred..

Indeed, in collective types of ¿;oods wtrere extra,

benefits need rtot require additional costs anci vice

versa, costs and benefits tencl to be related

irreguJ-arly. Although there nray well be competition

among adjacenc comnru.¡rities as to the ¡nlx and type of

t.ax-expenditure pro6rants available to actual- and

prospective resiclent.s, there is no guarantee tha.t the

costs of local public goods and serwices will come

closer to the benefit-s derived from ttrem.

In the investigation of the property tax-

expenditure effects on propert.y values, there is also

the immediate problem of distinguishing between local

public expenditures that benefit residentlal properties

(i.e., those that, cause increases in reside¡rtial

property values) arrd ex1:enditures thal;. do not., a,-L thougtr

both types of expenditures uttimately benefit property

owrletrs an(i tlre cornnrunity as a rvhole. A furtlrer compll-

catj:on is thc <lif'l'erentfation j.n asslgn:rlrle values

to a gi-ven de6ree of urban ¡tublic services. Communities

and property oh¡ners will erssign different. values to

the¡n de¡;endlng upon tlre rt¿ìture of ther urban environment,

a6 well as the physical composltÍon of residentlal
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propert j-es. t'o cite an example, f lre a¡rd police

protectlon services w1l-I be more valuable to crlme

infected area{J tl.¿¡n to areas tlrat are not. 'I'trese same

public services will like]y Ìrave less value to ownel's

of residences alreatly secured by appropriate building

lnsurance, or to owners of residences bullt wlttr trricks

and equippecl with foolproof fire and ttreft protection

devices ¡

U.rban pubJ-ic services are also financed ln

varying degrees by sources ottrer than property taxes.

lhese other sources of finarrce include suCh treYenues

la üs€r-charges (e .8. ¡ parking fees, ctrarges or specfal

tssessment.s on pu.blicly improved driveways. and alleys t

ìnd gasoline taxes earmarked for r:oad coltstruction and

Lmprovements )Y aids and grants from senior Eovern

ments, anct clirect. Federal participation in J-ocaJ"

projects. To ana:..yze properl]r the offset and

expenditure effects of property taxes r it seems

necessar)¿ t.o isolate tlre fract.ion of the ü.ot,al be¡efits

t,hat' is at'tribrrtable only to the prìoperty t'ax costs'

The actjustme¡rt. wiII req¡rire the subtraction from t<¡tal

Lil\u*ir.* the early 1960tE some n¡u¡ricipalities
in the provlnce of Quebecwere reported. to .krave been
collectin6- a flxed amourrt of Sarba6e üax per dwelling.
See Dominion.tsuroau of Sta,tistics (UttS)r l)ri¡¡cipal-
Taxes a¡rcl l{¿rtes: !-eclera,l,, Provinci-a1, ¿uld Selcctod
Ilur¡icipql Govr:rnnre¡rts , Ig0rJ-l9ó8 r Cat. No. ô8-201.
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benefits tlre benefits tracogble and ¿rttributal¡le

to eources of fir¡,ance other th¿rn pro¡lert¡¡ taxes.

G n Sumrnarv

In this chapt.er rde trave introduced property

taxation as a. policy tool for analysis. The short-run

and long-run effects of tlre t.ax on ühe ¡:eside¡rtial

market h.ave been investigated. Il¡ tlre process, v/e

hawe expanded our anal5¡tical fra¡nework by resorti-ng

to a two-u¡arket ¡noclel for Ìrousing-services, thereby

alJ.owing for inrperfect substitu.tion between rentaù and

owner hous ing-services .

\{e have argued here that tt¡e propert¡r tax

constitutes an increase in tkre carr¡ring cost of

ownership of reside¡rtial drvelling,s. In the owner

sector, the owner-occupiers ¿ìre seen to be carrying

the fuLl a¡nourrt of the tax, si¡rce there is no market

nlechanism }. ere with which to pass üÌre tax orr to

anotl- er party . In the r:ent¿rl sector, the lancilords aJ:e

seen to l¡e bearing ¿ì larg,er or smalJ-er f'racbion of the

tax depending upon the exte¡rt of the f-orwarci tax

shif'ting taking place in the renüal nrarket. 'L'he

slril't ing process is a short-and 1on6-run 1>Ìrenotr€rrorr¡

'I'he exteìrt of' t.Le f'orrvard tax-shil'tin6 wl1l be governed

by tlre rr:I¿itive el¿rsticities <¡f'the nt¿ìrket supply and

<le¡narrd fol re¡rtaJ' Ìrousin¿î-servicss an<l tlre cross-

elasticities <¡f cle¡¡r¿rr¡cl l-retwoen renterl a¡rd ordner housirrg-
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servl-ce.q.

In a slrort-ruri period, the tax is 6enerally not

shi-ftabl-e in the rental sector. During this perio<1 ,

therefore, the rental houslng-services will be less

expensive than the owner housing-services. lJecause

of this relat.ive price effect, a substitution of ¡:ent.al-

for owrter irousin3-seri/ices may welJ- be induced. If t.he

substitution takes place in the short-Fun, the ma¡'ket

demand for re¡rüaI hrousing-services will be shifted

upwards, thereb¡¡ permittJ-ng a part.ial forward tax-

shifting in tfre rent.al- sector.

Tl¡e property tax is generally siriftabl-e fo¡'ward

in a long-run period. The period is long enough to

pennit the nlarkets to adjust. fuJ.l¡¡ to the tax situaüion.

I,/e trave argued ttrat the long-run adjust¡nent.s will be

associated wittr a reduction in the dema¡rd for ownership

of residential- dwellings wirj-ch te¡rd.s to ¡ruJ-l down tkreir

market val-ues. In an alternative interpretation, tkris

decline i¡r market values means t.trat propert¡¿ tax

capitalj.zation is taring place in t-hre market. Since

the markeü vaLues <¡f residences are lower, there wilJ-

be subsequent recluctions in the volunre of residential

construction per capita and eventual-ly a decrease 1n

tl¡e per calrita s tock of' residerrtial dwellin6s . .As tÌ¡e

per capiüa s t<¡clc of dwellirr6s decl-ines irr respo¡rse to

tlro property tax, arl i¡rcrr¡asing fractic¡n of'the tax
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will t¡e shifted forward to ten¿rnt-occupiers to the

extent permltted try the relative elasticl-ties of ttre

market su1;ply and de¡nand for rerttal housing-

services.

It may well be t,hat the various t.ax effects

discussed Lrere are partly of'fset by the benefits from

the loc¿rI ex¡:enditures of t.tre property taxes.
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APPENDIX TO CHAPTDR IV
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Equation A-10 is the reduced form of A-1.

A-1O and taking lts derlvatlves r w€ find

Evaluatin6

-o,, ouo,, )/c/ ={t.or rel r,+Eooeoo* 
(e.. .,eoo

-E l,oQ.r 1

-Ql,oQol) (nl lEoo

-Bo 1o, ") 
t o

1o,", þ"1*Eo, 
(Q, tQoo-QotQtoü)t "

-eo r o, 
")Ì. 

o

¿eo

dY

I
/c/ {u.'"(eo,E,

(

to"t*Do1

lo,, 
( t*eoouoo

þ la,o' 
( r*Qoo'oo

-eoooor ) neoy(r*Qr rEr r-Q1uDo, ùto L-Lz
)

)*QoN(r*c¿., rEr

A-11

A-13

¡-r4

.å,-15

¡.-r6

A-17

A-18

¿eo

d!'

I
/c,/

I
/c/

r-QroDo, Itolo.,*(eo,"r 1-eoo'or
aeo

dN

r -Q r o'o., Ìto{o'o(eo.,"1r-eoonol

Qoo-Qor Qroj + "

oo-Q1,E1o jt"

) *Qor.( r +Q , .,n ,

dA"

dct

deo

dc o

de.

dï

¿er

dN

I
/c/

I
/c/

i}þ""o LQoo*",, 
(Ql 

rQoo

dQo 
- 

Et"

dr /c/
(a-' .,eo.r-eo ru, 

" 
)Ì

3"" Jo""+o1 i (e1 
1/c/ t

-urloQor )*Qoy(Q.,o"

-Er,re.rr )*Qot¡(e.,o"o.r-ar r,Dr")tu A-19



oer

dF

oer

dcr

dQl

dc
o

dQl

dr

dDr

d.Y

rv-4

oo(Ql lQoo
-ut",
/c/

Eoco

/c/

l)or
/c/

Qrv

/c/

þ{\ n 
('*QooDoo-Ð 

1 oQo t ) *Qo¡' ( Q., onoo-Q,

Qoo(tooDl t-D1o

A-2.o

A-2L

A-22

A-23

.A.-24

> o A-25

rElo,] = "

{or r. uoo(er reoo-eo ,or)}g o

{ut,. 
E -eoro,")Ì. o

tn,". Ero(er leoo

{o,". 
Ero(er reoo

-Qorn.|"))

-oorur"l

u", 
']þ,,.

.,']

>o

- 81"

/G/

dD'r

dN

dE I

d I.'

t', ,.

+

Ð {u.',". 
Qto(EooDt t-Eo1Dr.,).il t o

Qtt..

/G/
Qoo (ÐooE', 

t -E 1oE

Ð {",". 
eto(Ð ooElt-Eorur")}

H {u,,. Qoo (DooD t t,-Ð r oD

Qo¡' I -

- 
\E¡o* 

Qro(D

"rÌ

.roE r r,-Do ,u.l " 
)} >o t.-26



dEt

dct

dEr

dc o

dl) o

dct

dE o

dco

Ercr 
(

/G/
A-27,

A-28

A-29

A-3()

A-3t

L-32

^-33

Eouo

/c/

Tv -5

r * Dooeoo- QroEo,) >o

( erourr- Eloeoo) >o

ooeoo-e1oE,r, ) *oo"(Q.| ot u

E-.-D. Doo I I lo

Eoo* Q, ,| (uooE t ,4 t oD

oE 1 1-u , oto,, )}

oo* Qr.. ('ooEr r-EloDotÌ t o

oot 
= 'dr /c/

dÐ o

dN

dE o

dF

=Eio",.

-EloeooÙ t "{o,"(r+o

", 'Ì

dD o

dY

lu",*

+

Qot

QoY

/c/

Qot

Qon

/c/

(u

Í
t

",)} > o

., )Ì

ooE 1

(Eo

,

t"

",,] =

Qo r 
(Þo

Qor.¡ (

/c/ t

Ð{"",.

+

oEr r-EtoE

oo* Q, i (D 1-E1oE

u t".,
/c/

B _,.ouo

/c/

( Dooeol- Eorerr) V o

( r + errorr-Droeol)> o a-3,{



3 = 
þ{"r"(DooQor-Eo',Q.,, 

)*Ðo"(r+Qt tEt t-E',oQo,ltu ^-35

rv -6

îÌre signs of equatiorrs A-11 to A-35 ar€ based on the

theoretlcal expectatlons that

(") Eor = "ro 
È o,

(tr) Qt, ) Qro and Qoo>Qol ,

and on ùhe assumption that

(") D.r" = Er" 
,

thus accounting for t}.e negativity of dQo/ ar and

dq,/ ar . Moreower,

dQ^+dE^ Þ^- f-ooor
= 

Ët 
t.tr rQr 1) (r-Qoo)*Qo,r (l+Eoo*Er rQ,'.Ì È u 

^-36
and

T=Ël,1*ÐooQoo)(r-c,,)*Q1o(t*o11*EooQo,}zo^-37
wllere /e/ nae bee¡r simplifJ.ed to

/o/ = r * El tQt t* EooQoo* Dllooo(Qr rQoo-QotQl.r). A-38

It. follows ttrat the revenue effects of an increase in ttre

tax rate may l¡e posit.lve or negatlve depending on the signs

of A-Jö and A,-)J, uncler tfre assumptions tlrat Dot È Eto È O,

Qt t) Qto ' QooÞ Qo1 and E = E-or tr

Finally, ln the special case wÌ¡ere the crosÊ-

elasticities of demand , Qo t and Q I o, ar€ equal to 'aør.o,
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we find that

/c/ =, I + EooQoo* Dt t.Ql t* EooEt tQooQt I , A-39
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t u a:rd, !)0.

Th,e revenue effects of tax changes depend sinply on the

price-elasticity of demand.
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CHAPÎIJR V

.T)I'IPIITICAL .TJVIDDNCIi : ITOUS ING- SIìIIVICDS ANlJ

Pt'(0I'Dl{1'Y 1'AXr\,I'I ON

In our anal.yses, r wê .hrave dlstin6uislred between

the market for l¡ousing-services ancl the market. f'or

nesicj,ential clwellings (o" its physicaJ- components wlth

special reference to the clweJ-J-i¡rð-structures ) . l.tris

chapter wiJ.J- investiga,te the empíricaJ. c<¡nt.ent of the

theoretlc¿r1 market supply and demand for t¡ousing-

se¡:wices witt¡ t-h¡e tlse of'cross-secrion dat.a. by Canadian

municipaliti-es. In. tfris investigationr w€ shal-l appJ-y

to t,le data t¡e Lwo-market ancl the one-¡nal.ket models

for housirr6-services we lr.ave j-ntrod.uced i¡r tÌre preco,ding

chapter- 'flre empirical j-nvesti6ation w1ll be directed

towar:ds the estimation of the va.rior¡s elasticities of

the, market supply and demand for t¡ouslng-services,

par:ticularly the tax elasticity of supply-price. To

this end, our dj-scltssion wIlI proceed as fotlows¡

(") observations on tlre limita.tions ancl complications

involved in empiricaJ. work in thj-s area, (U) regression

model specit'ication. for estimation purposrea, and (.)

presentatlon and int.erpretat.ion of empi:rical results.

A. l,imit¿r-Lir-¡¡r anci Data Pr<¡bl-erns

l^/e have ar¿;,ued i¡r Chapter III th¡¡E the <lollar

value cornnronly refenred, to as the rent.al ir¡como of a'

Ìrousin6-prrcka6o 1s a product of two the<¡reticaJ-ly
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dlstinguish.rl-¡le entitles, nanrely, (.) tlre averag;o

quantlty flow of housing-services, ancl (u) its unj.t
price. Taken individually, troth e¡rt.it.ies canrÌoù be

obrserved directly. l-or this reason, it is im¡rossible

to determine to what. extent the chan6es in average rent

trave stemmed from changes in tl.e output of Lrousing-

services as op¡losed to changes in its unit, price. Since

this chapter r*ill Lrse cross-section data by munici-

palì-ties, it is Ìre1pful , therefore, t.o EaKe some

general conrments on ttre behaviour of these two entities

in botl¡ the inter-city (municlpal.) and intra-city

(municipal ) viewpoints.

.4, city or mur.ricipal area may be viewed in â,

b,road sense as a local market for both frousing-packages

and housing-services. Every housing-package in this

1ocal market differs in nlarly respects such as in terms

of ager architectural style, size¡ landscapi.ng,

Locaüion, etc., d.own to the last nail. Regardless of

ttreir dit'ferences, aJ-l packa6es have one comtnort

characterj-stics f'ar more important. tJran their

diff'ererlces.'lhey all produce trouslrrg-services, the

demancL fo¡- which is ultirn¿rte to all consumers.

In a ci,ty or municipal atea,, "every dwelling

(packzrge ) nray be corrsiclere<t a substituLe f or every
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ottrer dwellin6r' .U ,rr" de6ree of substj-tution varies,

so that all the dwellings in the area m¿ìy be said to

form a market ctraracterized by a continuun¡ of substi-

tution ptrenolnena. In particular, the market pricing

of Ìrousing-services is eff'ecteci through a: continual

interaction between occupancy rates ancl the over-

crowdedness ot' available acco¡nmoclati.ons, cfian6es in

rerat j've prices, arrcl population movemerì.ts within the

local ruarket area. The eff'ects of this interaction

a.tre dif'fused within the market te¡r<li¡rg to eq¡ralize tlre
rrnjf,, prices of Ìrousíng-services for tJ¡e wlrole city

or municipal ^r"u,U In this case, equilibrium

assumptions may be adopted in t-t¡e empiricaJ- j.nvesti-

gation. Moreover, differences i¡r tlr'e average rent

IeveL wittr.1n a city or municipal area, may be taken as

acceptab.le measures of ttre dlff'erences in the avera€e

eBanti-ty flow of housing-services. 'fkrese differences

originate from variations in tt¡e síze ¿rncl quatity of

L/ n . G. Grigsby, Ilousi¡rß lrtarkets a¡rcl public
Pol-icv, University of lren¡rsylvanria press, LgÞ3; W 34.

c/:/ Ibid.., cj_ting L. trlinnick, D. l3lank d: Chester
Hapkirr, ilñî¡rll l,iarket,\n¿rlysis, tr/ashington, L953,
pp-t. !-ro o G¡'i6s by lracl exte¡rdecl in cletair ttre analysls
of sul,¡s t itut, i<¡¡r ¡rlrenomena. He s tarted f'ronr the
metropolit¿rn Ìevel_ aa the 1ocal market unit ancl
proceecletl to rlivido it into submarket u¡rit¡r tlr¿¡t were
linlccct togeblror by varl<¡us subÉrtitution cl¡¿r¡rrrels.
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the housing-¡>ackages (ot of its major components L, H,
.t/

and v)4

In general, the assumptlon of prJ-ce oqualization

may not be appropriate in tho lnter-munfcipality (ordty)

caere, sJ.:nco actual equallzaticn l.s less J:kely to take pla'co betweeel

mulicipaJ.ities. At least t.wo major explanatory factors

ca¡r be citecl , rr.aurely: (a) ttt" extreme <iisüa¡rce among

Carracliar¡ cities and municipalities, particularly

arnong Lirose ¡rrunici¡ralities trelongireg to difl'erent

metropolitan ¿rreas; amd (U) t-hre ron-Lransportable

nature of housin6-services. 'ltrese two factors comple-

men,t. each other.

1'he supply of t¡-ousing-servíces is locaJ-ized ¿rnd

cannot be t.ransported from one ¡>J-ace to another. 'I'he

pernranence of the la¡rd-s ite arrcl the phys ical dwelling-

structure explaíns the locationa1 fixity of the flow

of trousing-servl-ce u.!/ Since housin6-services cannot

be transported, the consumers nrust come to them. If

tbese services are not utllized as fully as possible,

.t/
2/ lIte 196I Domj.nion lJureau of St¿ttistics (UeS)

Cerrsus of' Ca¡rada revealecl rvicle variations in slze of
dwelling-units rrea,sured in terms of average numt¡er of
rroorus per clwetting. As to the (UlS) Census definltion
of a dwellln6'-unit, see Appendix A of this study.

U r.rr. f istrer, ur :
Characte¡-istics anrl l'lnanci¡rlr Natir¡n¿¡I J3ure¿¡u r¡f'
!)co¡ro¡nic l{esearch, L95L, p.9 .
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r¡t.t'e strea¡¡¡ of housínér services may Þe assumed t.o trave

l¡een permanently lost ".5'/ In particular, consumors can

take aclvantage of inl"er-city price differentj-als if

they are w1lling to change resídence. To do so j.s to

incur movlng costs whicb. presumably vary dir:ectly witlr

distance. Very few consumers will be wllling to move

just to take advanta6e of inter-city price differentials.

l)istance and the locational fixity of Ìrousing-

services may well have the important effect of segnlen-

tin6 cities and municlpalities as market unit.s.

Consequently, inter-market diseql'ilibrium is most

probably present under these circuntstances.

Tt¡ere are developments th¿rt t.end to correct
j.nter-market disequil-ibriun¡. l'or instance, inter-

market equal-izatíon of prices nray take place in the

long-run vía construction activities, inter-city

populatíon movements, and family and n.on-f'amily house-

hold form¿rtion. In the al¡sence of these correctlve

f'orces, a local market excessi-vely supplied with

housing-packages and housing-services must provide

for its own acljustment mectranism. T.hre mecl. anism may

proceed through (f ) a reciuction or com¡rlete cessation

of colrs Lruc br<¡n of new <lwe11i¡lg-s üructures , ancl (Z)

a reduct j-on 1n the rate of n¡alntenance a¡rcl repairs,
in the caretaking and su¡>ervlsiou of apartrnent units,

il turo. (enrptrasis mine) .



-L39-

etc. ,wtri-ch acceJ-erates the physical cleterioration of

dwelllng-structures and certainly recluces tlre a6gregate

supply of housing-servicos in tl.e market area. Lowry,

OIse¡rr arrd Grigsby have anaLyzerd this corrective

nrechanis¡n by specif ic reference to the technical term

il filtering processr' , ¡rattrer tlran tÌre usual terrns ,

rrdepreci¿rtiontr r ttdeteriorationil r of t'dilapicl¿rtion" of

dwelling-un j-ts. 9/

It nay be concluded th¿rt in the short-run, tltere

1s J-ess likelihood of ínter-market equilibriunr tt¡an

intra-¡rrarket equiJ.ibrium. trll- ile there may be only one

unit price, E, at the i¡rt¡:a-market level in any period,

there will most likely be wide dll'ferences in inter-

city(municipal) unit prices of housing-services. It

is also likely that inter-n¡arlcet- disequil-ibriuln will-

per*síst even in the longer-run periorl due to market

segmentatio¡r 
"

The lrrter-city price differentiaJ-s arrd variations

in ttre cluantity of' housing-servicos should facilitate,

iustead of hinder, empirical analysis if botlr prices

anci quantities are separately observable. l{here they

are lrot, the estimation <¡f the various elasticities of'

6/=t lr¿r S. Lowry, " Filterlng ancl llouslrtg
Standards : A Conce¡>tu¿rl Artarlys iEt " , La¡rcl Dconorn j-cs ,
voL.)b, Novenl-¡er' 19o0r plr. 3O2*)7tl; E.O. (-)1sen,
'rA Conrpetitívo 'flreory o1' the llouslrtg Þlerr'ltetrr, 'l'he
Â¡nericar¡ l,)r:r¡nornj.c llevl.cw, vol . 59, Selltotrrber J-9b9,
pp.6L'¿-ao2I; lV.G. Gri.gsby, op. cit.
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the de¡¡r¿rrrcl l'or ancl su.pl>1y of'housirrg-servj-ces beco¡nes

rel¿rlively dil'ficu.Lt. In ¡rarticul¿ìr, the in.vestlgation

wiJ-I genererJ-l! require Ìnore d¿rta. ancl ulore i¡rforrnertion

about tlre structural relal,ions of the lnoctel . The

diffJ.culty should b,ecome clear as we proceed.

Iror the moment, let us concentrate ort the

ar-tditional clata, reqgirements. Si¡rce Ð (.rt a) is not

directly, ot-¡servable, a special kind of' rent data wiÌI

be. needed to serve as a, proxy for the E variable, in

addition to the reaclily avaiJ-able m¿rrket rent dat.a

from the decennial census of Canada. IdeaIIy, ttrese

speci-al rent data, slroulcl be generated from samples of

similar ctwellings of particular specificat.io¡ts in

various mu¡r lcil>;rlities -- i. e. , dwelli.ngs whose outpuùs

of trousing-services, Qr are supposedly equal-ized and

rr¡frose rent diff'erent.ials are t}.us measures of inter-

municipality price (e) differentia-ls. 'Itrese special

rent data are not avai].able from Canadiarl sources.

However, one such body of rent dat.a- ca¡r be extracted

from United States sources, except tl.at the data are

by rnetropolitan areas.

In J-966 an<l L967, tlr.e United States lJureau of

Labour St¿rtistics (ttt-S) undertook surveys on tÌ¡e

gross ¡'e¡rt.al cosü of'dwellings of partlcular speci-

ficati<¡¡rs i¡r')9 metro¡roli1,¿rrr ar€as in the Uniüoci
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States.U The moclerate stanclard <lwe1lings have the
f1/fotlowing specificatiorrs : :

n ---a¡l unf urnlstred f ive -rooffi uni b (Ìrouse
or a,partrnent.) i.n sound condition and with
a complete prJ.vate bath, a full¡r equipped
kitchen, hot and cold running wat.er,
electricity, central or other installed
he.atin6, access t<¡ ¡:u.b1ic transportationt
schools r Brocery stores, play space f'or
ciriJ.dren, anci locateci in reside¡rtiaI
rreigliborhooc.ls free from lrazarcls or
nuisarlces.tt

Ttre dwellings (package ) fal-ling under urese specifi-

cations can be considered to teneraüe ül-re same

average qr¡ant.íty flow of housing-serw'ices, since tl.e

specifications have in effect equal.ized ¿urd

standardlzed t.treir outputs. Of importance, the inter-

metropolitan average. gross rent. differences in tl¡e.

survey data may be t.aken as measures of the differences

in the unit price level, D, per standard bundle of

ilu.r, (nls), city l{orker's F'aryily Budelet for
a l'loderate Living; Stand¿rrd, Autunr¡ 196ó., J3ulletin

{ami y of f-<¡ur Persons , L967 r lJulletin # L57O-5.
The cost of such items as water, heat, ligtrt,

cooking 1'uel, etc. , was ad<ied to the co¡rtract rent
for dwelJ-in6,s whose te¡ra¡rt.s payed separateJ.y f'or tftem.
This r^/as do¡re by the IJLS to even-out differences in
practices as Lo lrou.serrold f¿rcilities included in tl're
contract rent.

In f 960, the IJLS issuecl an interi¡n report ol1
city worke¡'s fanrily budg,et,s i¡r L9 tuetropol-it¿rn atreas.
1'hls relrort also included gross rent data. for wh¿rt wetre
consl<ìered n¡<¡rlerate st¿rncl¿r¡'d dwellings . See H.ll. Lamale
& M.S. Stotz, ilInterirr¡ City Workerrs !'arnily lJuclget"t
Mo¡rthlv Labour ltevlew , Augus t 19bu , pp. 7ó5- 8U8.
----V;o (r9<ro), uurreti¡r rf r5z()-L, r). tE.It¡id (f9oo), uulleti¡r ri I57o-L, p. 18.

Ibi.l (tVtr'l) , BulLetin ti' L57o-5, pp. 5, 42,
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Ìrousin6,-sel'vices.

l'he above interpreta.tion of tlre survey rent

data,, <¡f' course, i6nores possible errors of measure¡nent

as well as criticisms that. can be lai.cl down t.o the

standard specification,s. I,'urtl¡err the dat,a were

coJ.lected on, a meEropoLitan âli€â, basis whiclr certainly

constitutes a rnarket. unit very tnuctr larger tJran thre

cit.y (municipality) market u¡riL. Nevertheless, tl.ese

survey data are the best informatíon ava1lal¡le ükra.ü

closely approxirnate tlre lcind of rent. da"t.a, neecled, to

facilit.ate tlre empirical work of tlris study. In tlris

ctrapter, I siral-l use tire U.S. l-lLS survey data in the

application of my regression, ¡nodel ancl take tt¡e U.S.

regression ¡:esults I'asi if'r they were Ceuradia¡¡ results.

I,iithout this procedure, no Canadian regressions wilI

allow separ:at.e estimat.es of the paramet.ers of the

supply ancl demand eq¡.rations for t¡-ousing-services.

Il. Reßression Þlode1 Specifica.tioLs for Housing-

Services l'larket

This sectlon rslIl deaJ- wi

of the regression ntodels used l.e

investlgation of the m¿rrket for

basis t¡f the specifications are

uni-ur¿¡rket a¡l¡rroaclres alreacly in

of Chir¡.rter IV.

t}. the specification

re in empirical

housing-services. The

tfie bi-¡narket ancl the

troduced in Sectlon I)
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8.1. Two-l"l¿rrket l.iodel

B.I. (a) Structur¿$ gquations

Let us re-state here tlre structural eq,uations

of thi s r¡loclc 1 .

Rental Sect<¡r

Ql = Qr(Er, Ðo, Y, Nr F) I)enland

Suppty

Demand

Supply

(r)

(z)Dt = ur(aa, Qo, clr r)

Owner Sector

wlrere Eo, Dt

Qot Ql

Qo = Qo(ur, Eo, l, Nr F)

Do = to(Qr, Qo, co, r)

(t)

(4)

c"t

Y

N

l,'

ct

unJ.t prices of Ìrousing-services Qo, Qfi

quantities of owner and rental hrousing-

services per period;

average family or h.ousehold income;

numb,er of persons per trousel..old;

numl¡or of famiJ-ies or: trouseholds;

= implicit indices of prices of factor:

i-nputs to tl- e productio¡r, of Qo, Qf ;

rí = effective residential property tax rate.

Bconomic ttreory calls for the lnclusion in the

demand ecl,uations of such dernand determining f,actors,

as tastes and pref'erences and prices of' alternative
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goods and servic esÙ that may havo signif-icarrt

variations across munlcipalitj-es. Due to data

llmit¿rtions they are not inclurded i¡r tlre equatio¡rs*

Tl¡e exclusion of tl.rese varlables in the s'tructural

equations has poasible consequences for ttre empirical

results <¡f the investigaüion. fn particularr if the

population coefficients of these excluded variables

are different fronr zero, and if the excluded variables

are correlated wittr the included variables, then threre

wi].l be bias in the estimated coefflcients of the

iltn" alternaüive goods an<l services are ttrose
that are close substitutes or are conrplementary to
housing-services. In particuJ-ar, tfre prices of cÌosely
substitutable comnodities y¿ill be posit.ively inter-
relatecl r,¡ittr the unit prices of housing-services.
However, even. the prices of unrelated commodities tend
to do so because of the across-the-board income effect
o¡r tÌre quantit.ies demarrded of t-trese items. There
soems to be no clear-cut. explanation as to whicl. other
goocts and servj-ces are close substitutes to housing-
gervices.

'fhe tastes and preferences of economic units
are not. direct.ly observable and are , therefore t
difl'icu1t" to measure. If data w.ere avaiJ-zrbJ.er €ìrt
indirect measure would be employed. For instancer ârt
index of tl e relative quantities of housing-services
and of other goods consumed. per period mery be used;
but this woul-<l be co¡rfounded wj'th price-efl'ects in
any case.

4/r'rr" avaÍlal¡.le Canadian consLrrner price ind.ex
for inter-city comparison purposes is limited to eleve¡r
cities at the uros t. 'I'he i¡rdex 1¡rcludes only food price
leve-ts, aJ-thougtr it has treen extcnclecl recently to
cover clotfrin6, transportation, healtlr, anc-l perfional.
care. !'or dotaj.ls see ìion¡lnion fluroau of Statistics
(UÌJS) , I,rices ¿rncl Price Inclices, Novenrber 19ô8,
Cat. ti 62-002.
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Lnclucled variat-¡1es in the regression.Ú

Jl.I. ( b) Èf <¡dif j-od Strtrctura]. .h-qu¿rt lons

To al.low an application of the structural fra¡ne-

work to the avail-a.ble datar wê propose to use here a.

rnodified version of tlre system of equatio¡¡s (f ) to (4).

'fhe n¡ociil ieci system is:

Q1

}.

Dt

Qo

F

Do

ur_(or_, Ëo, Y' s )

'r( þ'þ' c' r )

Do(Ðr, Do, Y, S )

so(þ,þ,c,r)

(:)

(6)

Q)

(8)

where Qi/t (i-=ort) ='a measure of the quan-tity flow

of tr.ousing-services per faurily or trousetrold

in tire ith sector,

S = number of persons per room (replacing N),

C = implicit index of input prices (replacing

Co and C1).

'IÌ¡e otl¡er variables lrave already been defi¡red above.

The reasons behl,nd the prolrosecl modific¿rt.ions

are as f'oJ-J.ows. First, tlre av¿tiJ-able data ort the

average nuurber of persons per family(to represent N)

u/ A.
Wiley & Sons,

GoldLrerger', Iùcon<¡¡ne tric Tlreory_, John
f9t¡4r pp. 19o,L97.
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wiJ-L not be representative of household slze ln tt¡o

rental soctor. 1.1 ost families live in owner-occupied

dwellin6s, whereas rental units are heavily occupied

by non-fanriJ-y trousehol-ds which include young single

people, bachelors, widows , widowers , d j-vorcees, and

spinsters. He flnd that the nr.rmber of persons per

room (S) is more representative of houselrold size in

the n¡Íìrkets for botÌr types of Ìrous ing-services .

S wil-l aJ.so serve as a density index reflecting the

shortage (o" auundance) of accommoda,t.ion relative to

population 1n both markets.

Seconcl, tlre prices of inpuü-s (laUour, utilitj-es

construction materials, etc.) wilI Ìrardly differ

withln a municipal area or across tl.e rental and

owner sectors thereof. A single index of input prices

C, may replace Co and Cr¡ f,êspectiveJ-y.

Thj.rd, ttre use of the transforured quantity

variable at/f in lieu of the aggregate quaritity Qi

is conrmendable f rom purely s tatistical consicler¿rt j-ons .

Canaclia¡r cities arid municj.paliüies dif'fer extremely

1n derrro¿Sraplric size. J.n a, cross-section study by

munici¡rali Lies , the varia-nce of the disturbances ruay

woll be ¡.rositively correlated with t.he demographlc

size of üite samplerì con¡munities. 'flre uae of the

ù.ransf.ormed quantity vari¿rble is one way to mí¡rlmize

posaible hetoroscedasüiclty in the <llsturbance terrns



of tho regresslons.

Fourth r thc.

available on a per

lll.ay be interpretecl

-t\7 -

!3/

actual rent d.ata., Rí(1=0,1)

dwe11lng unit trasis. Ttrtra,

as

, are

R.
L

i=0¡l (p)

Dconomgtric lvlellr<¡ds, Znd €d. ¡W

wtrere qi¡tt 
= quantity fJ-ow of trouslng-serwices

per dtvelling i¡r the ith sector ancl H =- total mrmber

of dwellings in. s t<¡ck. Cons equently , t}-e ttreoretical

r:en.t. variai¡1e <¡f our structural relations is

expressed orl a per Ìrousehold basis, i.e. ¡

DiQi 
= rent. per householct (i=o rr) (ro)

F

so. tJrat. it. can bo represented Uy Rt in. ttre actual

regress ions .

tvilt iai be an aclequaÊe prox)¡ fo:c + ? rn

tlre L96L DBS Census definition, the total numl¡er of

occupiecl dwellings is equal to ttre total- rlumb.er of

households, Ir. On tlie ottrer Ìra¡rd, tl.e totaù nuulber

of clwe-Llings in stock, l{, is eq¡ra.l to F plus va-cancies.
D. A.

Therefore, Ri ciiffers frour # by ttre vacancy

variabl-e. 'I'tris difl'erence is not im¡rortant to ùhe

extent ttrat the variations ín wacancy ra:t.es across

L2/
frJo

McGraw-Ili11,
Johnston,
I972r PP.
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metropolttan are¿ìs and munlcl¡:alit.ies thereof are

differences in rt¡tormal.tr vaca¡rcies ra,tl¡er tha¡r

dlfferences in the degree of t.igirtness in reeidentiaJ-

accomnrodati<¡ns . In this ca6e, rent J-evels will not

be relateti to vacanci"es. l'he cross-section, study by

l'. de Leeuw a¡rcl N. .Ðkanem supports t.tris observa.tion.

1'heir reduced form estinlators indicat.e that vacancy

rates across U.S. ntetropolrtan areas do n.ot. l¡ave a.

stat.istically si6n.ifica.nt. ef'f'ect on re¡rt levels .Ly

Si¡nilar circunrsta¡rces nray weJ-J. be present in the

Camadian housing market. and therefore in the da,ta. used

trerein that aie generated fr:om this market. If thj"s
D.Q.

1s sor Ri will ad.equately represent ff 1n the ith

sector.

ts.1. (c) Specif.icetion gf the Reeression -Mode1

Since the actual rent available R. (i=Or1) is a

procluct o1' trvo dependent variables Di ancl ai/U and.

since the avail¿rble Canadian dert.a do not measllre them

separately, we shall resort to the use of R. as an

alternative dopencient vari¿rble. Here we fj.nd it

necessary to use a log linear specification for the

modified structural system. l'.lre ciroice of tlris type

!2/ n. de
Itental l{ousi-rrg",
l)ecenrt¡er L97L, þ

Leeuw & N.F. .Ðkanem,
1'tre Ar¡¡ericcr¡r Dco¡romi

'rT.lre SuppIy of

. 8L2.
c I!"y¿çy,
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of Bpecification is mainl¡l due to data' linitations

and the muJ-tlpllcative nature of ttre dependent

varj-ables and sÌ¡ouLd not suggest. that the rrtruet'

relationshlps in the housing market are, in fact,

llnear in logarithmlc form. 1'he form of the 'rtrrle"

relationships is unknown and ca-rÌ only t¡e approxima,ted

by a number of specif ications. 1ìhe logaritltmic form

is only on,e of them and tire behaviour of tl. e consumers

and suppliers of lrousing-services is rtnot expected

t-o conforrn exactly to tl. is theoret.icaJ- patternu.U

Using a J-ogarithmic specification ancl intro-

ducing disturbance tertns, our regression models for

tl.e modified system of equations (¡) to (S) are:

Rental Sector

qI

Et

Owner

= qr- 9rt

= Ë' + 
"1

Sec tor

Et + QroEo + qryY + 9tr"s * ut

l9t + "ro9o + "1.c + tr"t * vl

(rr)

(rz)

qo = qo + QolEl - gooEo + QoyY + Qo"S + Uo 1rr)
Do = Ëo + eolel + tooeo *.o"C + @o"r * vo. (r4)

The term rrlogrr is o¡nitted bef,ona all rel-evant varjables and

strlr cc¡-rstants as ã' , E, , % and Eo t the coeff'lcients

bel'ore the variables are elasticities.

!V, .,u. r{a
Þlacmillan, J"9ó8,

.An I¡rtro<luction to Ðcononretrics,
, 2L).

Iters,
[)p. 12J-2
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The Ut and Vi ( i=o , f ) are ttre dis turbance

terms of the regression model. It Ís assunted here

tl at tt¡e disturbance terms are J.og-norntally distrl-

buted with logarith¡nic mean equal to zero LT,"., O(U. )=

E(vi) = gJ and. a(uruj) = o,rT L, P(vivr' )= çi f . Iil
(fne operator D for expected value in this particular

instance should ¡rot tre confused with the prise variable

for housirrg-services. ) It is also assumed that ttre

disturt¡ar¡ces are uncorrelatect a-cross equations.

LY
Ttrese assumptlons mu,st be qualified j"n

ttrat, due to data limitations, such demand deter-
mining wariables as tastes ar¡d preferences and
reLative prices of' aIternative goods and services
are excluded fronr ttle modeI. If W represents the
excludecl variables , sây r in ecluation (f f ) and B
is its corresponding vector of' non-zero populatj.on
coef f icients, ttren for example

*Ul=Bl'/+Ut

wh.ere Ui j-s the rrtruett d.isturbance term, and
I

E(u1 )=na(rv)+n1ui)

= tsD(\{) / o.

If thj.s is blre case, there will be specifj-catlon
error in ttre regressio¡r nlodel and consequentJ.y t¡ias
in the actual regression result-s.
Soe A. Golclberg€r, gll. cit. r pp. L96, L97, 2L4, 2L5.
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The recluced fornl regression models for the

modiflecl versio' (with the term "log. onritted) are:

o- = T.L ql

E- = Ir 
"1

+T YtrY

+'f
QtY

Y+T S+T CQl" 91"
+ T r + U-Qt" I

r+V- I

r*û
o

1r: )

(re)

(17 )

(re)

qo=

D=o

TY
%v

TYev r+V o

T
Qo"

Tero

Tos

TESo

õ+
o

T+
e

o

T S+T C+T-.1r- elc el r

S+T C+ocb

S+.f C€o'

Here,

corresponcling const¿rnts and disturl¡ance terms of tl.e

recluced forul regression models r rêspectively. ltreir

compositions are not sìrown irere nor in the ,r\ppendix to

thj-s ctraptor, but t} ey can be determined. from (f f ) to

(f4). The compositions of tl-re recluced form parameters

are slrorvrl in detail in t}.e Appertdix. Uncier the aesump-

tions that

(") ttre cross-eJ'asticities of supply (".,o and "ot )

are close to zer.o,

(U) the price-elasticities of dema¡t<l are greater

tt.¿r.rt the cross-eJ.astic j-ties of de¡nanci (i.e. ,

eo,r)gol and a' )ctlo), erncl

(") the tax and input-c<¡st eI¿rsticitiss of supply-

prices irr both sect<¡rs à"" sir¡liJ.¿rr ( i... ,

"1rÈ "or a¡rd o1"! to" ),

1 arr<l9i
-^ and Ú= and Vi (i=orr) are theeir
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we f i¡td th¿rt.

T )o.eiY

I > 0.9i"

T > 0.e.v

T ) o.e.s
a

rt. is
the system o1'

'f
Q'i"

(o

<oT9i"
i=0r1 ( ra- a)

î )oo.c
a

T >(Je.ra

shown in the Appendix to uris ctrapter tha,t

structural equa.t.ions (ff) to (f4) is Just

identified. llrus, either tire Indirect Least Squares

metìrod or tl¡e 'fwo-Stage Least, Squa,res method could be

used in the estimat.ion of the structu¡:al paranteters.

Horvever, if irr t'act .lo = eo1 = O, tl¡e price eq,uations

(fZ) ancl (f+¡ are over-identified ancl lwo-Stage Least

Squares wouJ-cl i¡e ttre appropria.te method of estimation.

Since the Canadlau data' do not i¡rclurde separate

measures of D, and ei, only the con:Ì¡i¡red-recluced-form

model (with the term ttlogrr onlj-tte<f)

(Di + qi) = 1îei* tnr) * (o.r"* tnr"), + (".rr*Tqr")s

*(Te+.*1q..)c *(T"r"*tnr")" +(vr+Úr) (rq)
f- 

i=,¡l
can be useti " In this re6ress io¡r n¡oclel , however, al l

t¡he st¡'uc tur¿rl ecluations ( f f ) to (t/+ ) wil-1 bo u¡rcler-

iclelr til'ierl . l'or this reaÉion, tlre etn¡rirical ilvestl-
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gation usi¡1g a. bi-market model ca¡tnot. be pursued trere

rlgorously until such tinre as the Recessary data

beconre availaÌ¡le. Und,er the assunrptlon that the cross-

elasticities of supply ("ro and uot) are equal. to

zer"o a¡rd with t.tre help of outside lnforn¡¿rtion

avaj-lable from l'. de Leeu¡v a¡rci Dkanemr's cross-s€ction

studyr wê are able to arrive at an estimate of t.he

price-elasticity of supply, L/e11 , of Canadi¿¡n rental

housing-services. This will be discussed in Section C

below.

Ttre expected sigrrs of the combined reduced

coefficie¡rts in (19) ma]f be verified from (re-o) ancl

fronr equatlons (n-U) t" (/.-24) itt the Appendix to tbis

ctrapt.er. 1-lte expected signs are

(þ. \" ) ) o' (tr"* \' ) ) o'

(t"r" * tr") ? o, and (%r,. * tr" ) ? o.

The specif ic signs of t.hre combined-reducecl-form

coeff iclents of the tax and input cost varlat-¡leswill

depend upon th.e relative nrlmerical values of the

various supply and <lenlanct elas ticities . For a

detaileil discussion of tl¡is poJ^nt, please refer t-o

Section D in Chapter IV as well as to its appendix.

It neecls pointin6 out hore, however, that si¡tce t.kre

bi-¡n¿rrket moclel has many sûructur¿rl paranretons (o"



-r5¿+-

elastlcitic's ) , a large nu¡r¡L¡er of these paranteters gete

bui-It lnto tl.re combined-reduced-fo¡t¡¡ coeficlents. In

co¡rsoqLrence, ühe sígus of the cornblnecl-reduce<i-for¡n

tax and input cost coef'ficients canrlot. be specified

unless tlre numerical v¿rlues of some of the structural

elasticit.es are known a priori.

}Jo2. One-l'larket Modol for liot¡sinß-Services

Sinco the irnvestigation i; constrained to the

use of comþi¡red-r'educed--form estitnators, rde find it

advisal-¡Le to use also a one-markeü. ¡ooclel . This model

has 1'ewer parameters, thereby permit.ting an easier and

more specific interpretablon of 1t.s combinecl-reduced-

for¡n coeff icient.s.

.t).2 (a) . Structural Equ,ations

It will be recalled that. our one-market model

lras tl e foJ.lowing system of equations, namelyt

Q = q(Dry,NrI')

E = E(Q,Crr)

Demand

Su.pply

(zo )

(zr )

Adopting the necessary lnodif ications already dj.scusseci

in the prececting su.b-sections, the modified version of

ttre orr€-nrârket. case is

llere

ofN

q =,+
.b)

¡ e -q/r, replaces

D(E,Y,S)

s( +, c,r)
a/, ¿rnd s

(zz)

(zt)

is u,sed Ln l-ieu
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8.2(b) . Ileßressi<¡¡r l"ioclel Spec-ificati<¡n

Usin6 also a logarit^tr¡nic specif'1cati<¡¡t and

omitting tlre term rr Iog'r , tlre regresslon modol is

q=õ qÐI) *eyY +gsS + U (24)

E=ñ*unq *E"C *E"r + v (ZS)

where õ ancl E are constants,

qD = price-elasticity of demand,

q-- = income-e1as ticity of demanci,'v
qs = clemographic-elas ticity of clemand,

L/D^ = price-eJ-asticity of supply,,q

Þ_ = input cost-elasti-cit.y of su,pply-price,c

E" = tax-elasLicity of supply-price,

U and V are disturbance t,erms, and D(U)=O(V)=O,

o(rru')= ,Ítn, E(w,)= {Tn. rn this insrance, rhe

operator E for expected value should not be confused

witlr the price variable for housing-services.

Tt.e reduced forrn of (Zl+) and. (zS) are

o= T +T Y+T S+T C+T r+U*-qqyqsqcqr (zol

(zz'l.0 = TE + þv * TisS *'lÐC + %"" + V*

where ti , TU are const¿¡nts and U*, V* are the

reciuced I'orrn clisturl¡ance terms, and w.b.ere

a=( 1 * eoÐq) >o, õu=t, 
-u*n'ào, tqj=to4; n' 

èo,

.r =+)0, r__.=5:" )o,qY A inY- A
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) 0,

( 0t

<o,

'ES -

C-

¿Tr'Er-

Doq's

^.
D

c

^
Er
A

) o,

) Ot

)o.

qc

,D=
qr

%

the combinecl-re<lucecl-fornr of (Ze) and (27) is

(o*q)=(=t"1;) +

Ec (t-qn )

o (t+o )'Y' a' y ¿

^
E- ( 1-qo, )

^^p r 

--

l\

o",r;uo, ,

î + (ux+vx ) (ze)

Here, it can

¡:. (r-qu )

A
pr(1-% )

A

A

be

!o
Q'

seen that

Both ttre structural. equations (24) and (zSl are

overidentified. !'or instance, the application of

Indirect Least Squ.ares to (Zø\ and (Zl) will resulù

ancl L /Eq,r r€sPectively. 'lìhein two estim¿rtes of

two es ti¡rt¿itors f or

clepending wi.et.Ler /qrc/ f t.

-'F .^-qr/Tn* 
,

to'/ âo, .

Qc

A
-T '\qD are -'q" / Tw ancl

wJrile the two es tin¡ators for

Ì. ô  
/o, are * qy / Txy and
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1t foIJ.ows that. I¡tdirect Least Squa,res is not a

vlable estlmation proceclure, but that lwo-Stage Least-

Squares is . Incleed, if the Canaclian data had

included separate rreasures of D and e,r the 'fwo-Stage

Least Squerres method should be employed. Since these

data aîe unava.ilabJ-e, only the conbined-reduced-form

regressio¡r moclel (eg) c¿ìn be use.cl . 'I'he structura.l

equations will be undor-iclentified. However, the

J.ntenpretation of tfre combined-reduced-form of the orre-

market model is simpler ttran tha,t of the two-market

model. In the one-market model, the empirical signs

of t}.e combined-reduced-form tax and input-price

coefficients wilJ. immedia&eJ-y suggest rg.het-trer the

demand for housíng-services is e1ast.lc or inelastic.

Further, by resorting to U.S. data and t.aking them

"as 1f'r they were Canadian da.ta, tentative estimates

of the structural parameters of ttre one-market model

can be obtained. 'ftrís wi]-]- be discussed in. the next

sectio¡r.

C. Drnpiri<:¿rI lìesul ts: Crose-Þection by Cities and

Ètu¡licipalities

À11 thc data used herein are t.ake¡r from the

Donriníon Elureau of' Statistics (UnS) f gó1 Census and

ttre 1969-f97o ljljs publicatlons of'the effective

pro¡.rerty t¿rx r'¿rtes f'or various rnunicipalities across

Canada. F-or enr¡rlric¿¡-l- purposos, tlte study uses a



_r58_

rlan[]Ie size .o1' 59 observatlons on n¡€I j or ¿Ind ¡nirror

Canadian cities, including two non-i¡rcor¡lorateci

municipal.i tÍes . To avoid excessive fc¡otnotes and

qUalif icaLiorrs, ttrc deüailed expJ.anations of the

sources as we lI as t]. e rrature of the data used Ìrerein

are separal"ely discussed in Appendix A of the

dlssertat ion.

'ì.he major sÌ¡ortcoming of the data used trerei¡r lies

1n the nine-year gap between ü.rle 19ó1 Census of Canacla

dat.a a¡rd t-he L97O property t.ax ra-te data. 'l'his gap

has serious implications for the credi-blIity of the

statistical resuLts t-hrat emerEe from ttre study. .I.tre

property t.ax rate is an explana.t.ory vari¿¡.ble. Thre

appropriate tax rate data, t-Lreref'ore , shr<¡ulcl at least

be corrcurre¡rt to tlre L96I Census clatar or earlier if

the t¿rx has latggecl extrrlanat<lry ef'f'ect.s. 'l'Ìrc use of the

L|TO ùax d¿rta, in efl'ect , te¡rcls t<¡ del'eat tÌ¡e logic of

causat j-<¡n irrrl-rlied in the the ore ti cal f'ra¡rrervork.

l'urther', t.trere is no gLrarant.ee t-trat the relati_ve levels

of the ¿rvail-¿rble \97O tax rat.e ctata are ferirly

representative of' the u¡lknow¡r L96O or I96L tax rates.

Si¡rce the gap is an eiglrt-yeerr ¡rcrio<1 , there ís a

grcat porisibility that tlre t.wo scts o1't¿r.x r¿rt.es dif'f'er

sut¡st:¡.¡rtiall-y. Conseclucrrtly, the sLatistical resulüs

reltorted lrc re rnay weJ-I be wicle of tlta nr¿r¡.l<.
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Ihe J-97L Census of C¿rn¿rda tlata on housing

would l-re icle¡rl to use here since they are more

concurrnont with the L97O tax rate data., H:owever, the

pub.lication of these data hras been delayed a¡rcl was not

available aü. tÌ¡e time of writing. We, therefore,

proceed on the assumptlon ttr¿rt the L97O tax data are
rradequater' ¡lroxies for the unknown 19tr(-) or f961 tax

rates. In the process, t.he I9'lO t.ax dat.a appear to be

good proxies. l'kre L97O tax tat.es d.emonst.rate statis-

tically significant effects on the market values of

¡:esidential dwellings and on tl.e volu¡¡e of resiclential.

construction.'Itris significant explanator¡,r performârÌce

of the L97O tax r:ates may well suggest- tlrat. better

r:esults would have emergecl from ttre study 1f more

concurrent data had been availab]-e.

It was not possil¡.le Lo construct an index of

input pricos represented lry C. TÌ¡us, tire actual

combined-reducecl-forrn regression alra]-ysi-s is co¡rstrained

t.o only the three remaining independent wariab,les

Y(averag,e farnrity incoure) , S (nunrber of persorrs per room) ,

ancl r ( ef fectlve resi<le¡¡.ti¿rl property t.ax raLe ) . It can be

presurnecl tfiat changes in C have si5nificant effects

on the ¡ua¡'iiet ¡rrices ¿r¡rrl on the <¡uantities <¡f housing-

services demanded and supplied. Since J.t is likety

that C difJ'ers si¿;nit'icantly across mu¡riclpalities in

v¡¡.rious Canadj-a¡r provirrcos, üh,e aI¡se¡rco o1' C 1¡r the
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actual regressions probably lnJects blas lnto t}.e

statistical results "

Further, there are no availab.le market-generated

rental income data for owner-occupied dw.ellings. I

have t.aken LO* of the median (rnarket) value of ownêr-

occupied dwellings as a proxy varj-able for the average

re¡rtal income of the or{¡ner-occupied ca.f,egor¡r. This

LO# rate applies on all median values across sampl€

ob.servations, From a pure statistical- and. mathematical

point' of' view, it J-s immateriaJ- wt¡ether one uses

median (market.) value or Lofi of it. The accompa¡rying

int.erpretation, however, allows substant.ive differences

bet.ween t}.e two. The median (market) vatue dat,a is a

stock concepL. Ilhat we need is a value flow of

lrousing-ser'r'ices per annum. Tl.e LOt'," rate is thus used

as an approximate discount rate t.o convert. ttre median

(market) value data into value flows of housing-

servi ces .

Since there is onJ-y one discount, or co¡rversic¡n

rat..e írcross sample observations, t.o choose any rate

ot"l-rer than lup cloes not affect tl.e empirical- resu,l ts.

In prirrci¡rle , however, ttre convêrs ion rat.e strould.

ref.lect tlre avera6e úl-ross rabe of'return on investments

in tl.e resiclential market. (S"" Chapt.er II, sub-sectlon
\13.2,) During tlre 1póo t s ttre weightecl averaÉie mortgage

r:ate of interest by Canadian provinces ranged from
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7.oo'fr (saskatctrewan) to 7,65f" (I'rince Dclwar<l Island) ,

lnctic;rtin6 a relatively small fnter-provincial

v¿¡.ri¿rtiorr in rates. The simple average of tt¡e

provinci:i,l nrortgs6e rates amoun.ts to 7.t4$.Lþ/ The

sLrm of this simple average and the 2.56fi DRS de¡.rrecia-

tlon rate on t}.e lrousing stock serie "LfJ corles to 9,7%,

wtrlch is quite close t.o the fJ-at 10É conversion ra'te

used herein.

Before presenting t-he empirical r:esultsr or¡.e

very importanrt question needs clarifj.cat.ion'. Is a

cross-sect.ion study such as the present one a study of

tÌ¡e behaviour of the lrousing market. in the strort-Eurl

or in the long-run? Alternatively, are cross-section

data for a giwen year short-run or: long-ru¡r marliet

d,ata? 'faken separately and wittrout any reference bo

i¡rter-rnunicipality dif f'erences , ltous in6 data in tl-ese

communities in arly given year a.re far fro¡n being long-

run market data. Horvever, it is not, the J.engt} of

üime t)er se that governs the strort--run or long-run

ctraracterist.ic of a given set of market data.. A closer

examinatj-on of the int.er-community housing data reveal.s

16/ce¡rtrar l,lorüg,zr6e anct Hous in6 Corporation,
Canaclian I{ousiné,. Statistics , L962, .fabJ.e 50, PP. 47-48.

LJ-/ y .¡7 . oks ¿rnon , " l{ous ing De¡nand in Canada ¡ Some
Prellmlnary lDxperimentation", C¿rn¿tdia¡r Journal of
.Ðconornics ¿r¡rcl Pol-itj-cal Science, Au¿;ust. 19ô1 , 'fable 3,
¡t.J, p. JI8.
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tremendous differe¡rces among municipalitles as to

sLze, incomes, prices, ta,x costs, an<l stocks of

dwellíngs. I¡t the 59 observations of this study't

populatíon ran6es from LO1946 to 11191 ,{o62 ,

average f anrily income from $'+ r 330 to $8 r 37f r Bros s

rental income from $660 to *trZ96 per arulum. Tlrese

differences tend to persist over time r even for

decades . l¡ronr the ecorrometric point of view, since

ttrese differences are the cumulative effects of long-

term differences among ¡l¡unicipatit.ies, the 59 sampJ.e

obserwations used in this st,udy may well be interpre-

ted as long-run market data. In F. de Leeuw and N.

EkanemIs judgment, t'studying differences among cities

and municipaJ.ities amounts to studyln6 how housing

markets b.ehave in the 1on6-rtrn in t}.e sense of traving

ampJ-e time to acljust to suctr basic market forces " L8'/

as chan6es in. ¡ropul¿ttion, inconler tastes and pref-

erences, stocks of dwelling-structures, and propert.y

tax rab.es.

C.l. ReÉ,,ression Results

The resuLr-ts of tlre regressions using the

conlblned-recluced-form moclels are sunrmarizecl in Table 5.

LlJ
F-. de Leeuw and N.¡-. llkanem, I'Tile Supply of

Rental Ilousing" , 'I'ho Anrc¡rican I')co¡ro¡nic lterview t
Decenrl¡er L97 L, vol . 61 r no . 5 r pp . 8OO-dl7 .
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îable 5

.þ]SI'IMATDD C OM}]INED -RIIDUCÐD - F'ORM

EQU.¡I'I.IONS I.'OR HOUSING-SERVICDS

DDP.$NDDNT TNI'ER-
V.A.RIAI]LI'S CEP'rS

INDEPDNDENT V.A,RIAT]I,ES

1o810 r 1oB1OT 1og¡oS
-2tt F-Iì,atio

I J.oBrU R -O.747

II logtO Rl -O.O5t

III logl' Ro -0.130

IV :.ogru lt* -O.Zoz

v l""sroRT -o.o44

vI toero nj -o.ztl

-o.165 t.04g
(t.9sz ) ( 8.265)

-o.og3 o.819(r.o16) (5.8gr)

o.75 23.53

o.Í5 15.05

o.69 l8.oh

().6lJ 11.29

o.4:} 4.94

o,66 L5.92

(z.Z4o ) ( 6.629)

-o.035 O.956
(o .346) (5 .6o6 )

-o.o8o o.634(tr.7oh) (:.622)

-().3o4 L,LZ3

-o.235 1.o24
(z.tbz ) (6, r3o )

o.256,
(r.948)

-o.()71
(o . t+94 )

o.,+83
(2,.257)

o .515
ß.259)
o.Lg7

(r.roo)

o.736
(4.256')

Notes ¡ Nunrbers in parenttresis are at¡solute values of thet.est statistics for coefflcients different from zeroi
ß9) number of observations;
weigfrted avera€,e gross re¡rta1 income of tenant-
occupiecl ctweIJ-j.ngs ;
LO'þ of' medJ.an market value of owner-occupied.
dweJ-lings;
t(*r1.Ro) = simple average rental income for all
Olrl€¿J-r.Ir6s;
RT, R* a,re average rents per room;
average family lncolre;
effective resi<lentlal property tax rate; and
number of persons per room.

OI¡' DAîìA¡ See Appendlx A of tho stud.y.

N=
*t=
R=

o

R-

R*,
\¡-lr-

¿-
S=

SOURCES
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Ttre definitions of the data r¡sed appear as footnotes

to the table. In tltese resultsrther:e aire ûwo types

of rîegressarrd, namely, (") the average rental income

on a per dr¡¡elling-unit (Census def inition) oasis;

and (U) the average rental income on a, per room basis.

llegressions I to III report the result uslng

rental data on a drt¡elling unit basis. Reg-ression I

indlcates tl- at the t.ax ra,te, D, -hras a very minin,aJ-

negative impact. upon t}.e value of out'put' of housing-

services, I'1,, representing all dwellings. Tl^ e tax

coefficient of tlris regression is significant from

tlre stati-stical point. of víew at the J$ tevøJ- (one-

tail). A different result emerges when' the rental

inco¡ne is sel>arated in.to ten¿rnt.-occupied and owner-

occupied categories. only t-tre rental inco¡ne of ttre

ownen-occupieci category is significantJ-y responsive

to the tax ( re6res sion f II ) . 'l'tre gross rental income

of the ten.a¡rt-occupiecl cateSory is hardly responsive

to the tax (regression fI). Its tax coefficient is

s.hort of oeing statistically significant even at the

10þ levet (one-tail).

Regressions IV to VI report the results using

rental- data on a. per room t¡asis. l'.kre rental inc<¡me

of' tlre owrler-occu¡-ried caùegoly co¡rt lnrres to denlo¡rs tra te

tlro sanrc stat j,sticerlJ-y signif icant respollse to tl.e

t¿rx rìa Le ( r'e¿;r'ess ion Vl ) . The gross retrt¿rl incoule
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of the tenant.-occu¡ried cartegory dernonstra,tes no

response at aJ-l from ttre statistic¿rl point. of view.

The income ancl the denrographic factor coefficients

retain their high statisticaJ- significance in aJ-l-

regressions, with tl.e exception of t.he la.tter in the

t.enant-occupied regressions .

Tlre average imput.ed r:ent, lìo I of owner

occupied dwellings is obtained by taking lOit of its

median ¡narket value. Thus, the interrela.c.j-ons} lp

b,etween R ¿rnd ttre ttax uariable r i-s an interrela,tlon-o

ship between tlre n¡arket val.ue and the residential

property tax rate. The negat.ive and s.tatistica,J-J.y

significant. associat.ion between R, and r in

regresslons ïII and VI may welJ. be an empirica.J.

demonstratio¡r of the property tax capit.alization

lrypothesis. 1'his point. will be pursued in detail in

the next ctrapüern

It. can also be argued Ìrere tl.at ttre negatíve

interrelatiorrshlp between Ro and r st.ems from a.

dependence of ttre effective tax rate on property val-ue.

For insterrrce, assurning a target, property t-¿x- take,

the higher the propert¡r wa,lue the lower wflI be the

effective propert.y tax r¿r.te. Using cross-Érection

data f'rol¡l Northeastern New Jersey lnunici¡>a1it.j.es j.n

tlte United Stat.es, L/..hj. Oat.es lr¿¡.cl exaruined the

simultaneity i¡r Li'¡e interreL¿rti<¡nshJ.¡rs b.etween
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residentlal property t¿rx rat.es ancl residential

property values o He fc¡und no statlstically slgnifi-

cant inctication of simultaneous interrela,tiorlships .!2/

The abscrrce of a sig¡rifj-cant sin¡ultaneous inter-

re]-ationsl.rlp between t.ax r:ates and market values may

well be applicable t.o tl. e Canadian dat.a¡ u¡red here.

Indeed, it may be argued th¿rt" the i-nt,erdependence

between the L96L nrarket value <lat.a and the L97O tax

cat.e data is quite remot.e because of ttre nine-year

gap between tl- em .4/ For these reasons, It. is

unnecessary to apply Two-Stage Least Squares regressiorrs

to the Canadlan d.ata.

ïn Secti-on -B; of this ctrapt.er we }.ave suggested.

two conrbined-reduced-form specificat.iorrs wj-ttr, which to

interpret the regression result.s report.ed in TabJ.e 5,

TLre f irst uses a two-market ¡nociel and tl're secor¡cl rlses

a one-market moclel whic} assur¡tes perfect substitution

between rent'al and owner housing-services. The

corresponding combined-reducr¡d-form regressi<¡ns for

L9-/¡¡ .p. oates, rrl'he Dffects of pr:operty Taxes
and Local Public Spendlng on Propert¡r Values: An
Dmpirical Study of Property Tax Capitalízatíort and tlre
'Iiebout. Ìlypothesis " , Journal of Politic^l Dç_onorfr.,
vol . 7, no. ô, Nore,trU i.

J/rni", of cou,.se,
against the use of' s6ta of'
year gap.

strengthens the case
Can¿rcli¿¡.n data witir a, ni¡re-
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t"l¡e two-¡narket. moclel are nos. II a¡rtl 1II (¡r.r" clwelling

unit. basis) and rtoso V and VI (p"t room bersis). ltre

corresponding combined-reciuced-fonn regressions for

û.t.e one-marl(et mod.el are nos. I (par dwellin6 r¡¡rit.

basis ) an¿ IV (p"" room basis ) . TÌ¡e co¡r¡bined.-reduced-

forrn tax coefficients generated by ttrese regressions

general.ly conf ortn to ot"rr tùeoretical expect,¿rtions.

It should tre ¡roted, trowever, that tlrere is no definite

tlreoretical expecta.Lion on the si6rr of the co¡ltrlined-

¡:educecl-form tax coef'ficient in eitfrer models, tl. e

sign bein6, det.erminect by the relaùj-we and absolute

values of tlre st,ructural e].asticit.ies built. int,o ttrese

coefficients.

A]-l the structural e].asticities are irr:e-

t.rievable from the estimat.ecl cornbined-reduced-forrn

coefficient.s " 'fhe results, frorrrever, offer sone

intelligihle impJ-icatio¡rs f'or ttre relative nunerical

values of some of tlre structural elasticities;

althougtr the rnore speclfic impJ-icatj-o¡rs are limitecl

t,o ttre one míÀrket-mode1 since it has fewer structura]-

elasticities than the two-¡rrarket model .

In tire one-nrarket model, the co¡¡lbined-r:educed-

for¡n tax coefficie.t is equal to I)r(I-oo) /G* 9o En) ,

wttere E" = t¿rx-elastlcity o1' su¡rply-price, qD = price-

el-¿rsticity of d.emancl, and L/8.- = price-elasticity ofrt

supply. In regressio¡r ¡ro. I in 'Ier.t¡Ie 5 , the estilnated
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combined-reduced-forrn t¿rx coefficient. l-s negative and

slgnificantly different from zeto at the LO*'level

(two-tail). Therefore r by implication,

(f ) the absolute value of qE Ís greater tl- an olte,
and

(Z) thc absolute value of Ð" is greater than zero.

A sin¡ilar deduction is not possible from ttre estlmated

conlbined-red.uced-form tax coefficien,ts for tl¡e two-

market moclel because a larger nuurber of structural

elasticities is built" into ttrese coefficients.

For lack of the necessar)r Canadian dat.ar w€

shal-l attempt in t}.e next. sub-section t.o ret.rieve t}.e

st.ructural parameters of the Canadian regressions wittr

the help of regression, restrlts from U.S. data. Ttris

ís admittedly a \rery crude procedure. hriühout tiris

procedure, Ìroweverr rLo structural- paramet,ers from ttre

Canadian regressions can be identified.

C.2o iletrj.evinfi of Structural Parameters and

Interpretatio¡r of Resu]-ts

C.2(a) . Two-l"larket Þlode1

In a recent cross-section study of U.S. rental

trousing-servlces by met.ropolitan areas, F. de Leeuw

and N.Ðkanem employed a 1og linear reduced-form price
2L/equation.- The rent data used by the autlrors v¡ere

tl-e special U. S. rent data already descrit¡ed in

'4/n'. de Leeuw a¡rcl N. I)kane¡nr 9p-.ci!.
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Section A of thls cl.apter. 'ltre estímators obtained

by F. de Leeuw ¿rnd N. Ilkanem for the moderate standar<l

rental housing were the followlng ( ft logarittrms but

wJ"th the term rrlogrr onritt.ed.):

Dr = 2.5o + I.26 p + "60 Y- +,24 C +L (r.B) (2.6) (3.3)^ Q.4)
.o7 o-.o4H R2=o.60 (zy)
(o.Z) (e.4)

D, = z,e6 + 0,653 (t- r) + .29 c +¡ (r.5) (3.6) ' (z.g)

"102 o - .o4 H Lt2=o.59 (:o¡(r.o) (2.4)

where ttre numbers 5-n parenthesis are absolute waJ-ues

of the test.-st.atistics r arrd wher:e

N = 39 (numUer of observations ) ,
E1= unit price of a standard bundle of rentaJ.

trousing-services ,

C = an index of prices of capital inputs,
O = an index of prices of operating i-nputs,
P = an lndex of tfie cost of living ( excluding

trousirg) representing prices of alte-rnative
goocis and s ervices ,

Y*.= real. income per house.trold,I'
l=Y-P= rnoney income per househoJ-d,r

I{ = number of }rouseholds.

?Ìre c ancl o indices were corìstrt¡ct.ed fron¡ data olì 1¿rnd

prices, wa6e rates of construct,ion vJor](ers, financing

costs , utili Ly prices , and ¡rroperty taxes in diff'ere¡rt

U.S. metropolitan areas.
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'l'he f irst rogressio¡r (ec4uatton 29) Llses log P

arrd log Y, as separate reë,ressors. 'I'he seconcl

re€,r'essio¡r (ec¡uution l()) uses log (y"p). 'ftre

coefficie¡rts of fog Y" an<l 1og (Y"P) trardly differ in

nu¡nerical- values. The negative relationslt,ips between

loe ìJ, and Io6 H is to be expected since Ðt is a

measure of tlre stanclard bundle of rental lrousing-

services per drveJ.ling or trousehoJ.dr afld measurement

errors may b.e present.. The explanat.i<¡ns of tlre si6,ns

of the rest of the price red.uced-forrn paramet.ers arîe

st,raightforward a¡to they conf'orm to a priori üTreore-

tical expect.ations.

In their interpretatic¡n of these regressions,

.ú'o cle Leeuw arrcl N. Ek¿r¡rem inrplicitly assumecl that the

rent¿r1 ¿rrrü owner sectors i¡r a metropolitan a.trea ar.e

non-interacting. lúe trave arguecl Ìrere that the two

sectors are inter-de¡tencient nrarkets. It is , theref'otre o

proposecl that we re-int.erpret l-. de Leer¡w ancl .!ll<anem I s

es timators in terms of a two-nl¿rrket approerch. In this

case, the coef'ficie¡rt of' the money inconte variable

in equation (:ltt) woul<l be

? log D,

ðl"BT#)=0'65)= an'estimateof t," (:r¡

wrrere tur, = ù {,r"f"r', 
* aoo("ooulr eo1 

"1o )J *

,*LE., * ero ("oo'r1 - eor ero ,fI (:r-.)
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aI¡ct / 
^/ = r * .11 efl * .oo 9oo*(ør' ooo-,tt .rto )

(tr, too - eor eto )- eor 9ro - tlo Qol

= 0.819 = an estimat.e of (t- -- + T,^ -. )qtY u1Y'

= foAry (1 + eoo "oo -"ro 9or ) +

In Table 5, ûhe Canaclia¡r co¡nl¡ined-recluced-form

regressi¡¡n f<¡r renta1 hou,sing (regre"sion II) yietds

ÞJ-oe Eret

(l t,-t )

(tz)
èLog Y

where T
QrY

qoy (e1o"oo- qrl elo )J $z-^)

laking the U.S. regr:ession by F. de Leeuw and N.F.

Ekanem [as ifrr it were a Canadian regression and

assurning tlo = êo' = O (cross-elasticities of supply)

we firrd tirut ?g

?1og Erqr/6rog Y o.E1g
U.O)Jêlos bt /ðtos(xrr )

q.y
(r*T-i-)

"1Y

=- an es ri¡nare of tr. f I ßÐ

es ti¡nate of
I

22/_J In eqrr
chapter,

= T I
"ry I

=T Iers ./

ations
we have

A-35 and A-36 in ttre
s.hown that if "lo =

Appendix
€o1 = O, th,ent.o this

.rr rnr"

" 1 
.rTq, 

"

TT9tY 91.
so u¡raG T- = õ- =

llhus, if' S had been included in cle Leeuw ancl Ðkanomrs
reduced-l'or'¡r¡ price estirnator, ttre rental pr1 ce-eJ.asticity
of srr¡rply , I/ e11 , wouJ.<l be overlclentif led since

41.r, otor/ar"* n 
=alog Èt /¿tog s

"rY "rt

(r + 'or"/,' tr "
) =(r. *,. (:r¡)
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Tlrus, H# - t = 0.254 ís arl esüimate of L/"tt,

the price-ela.sticity of supply in Canadian rental

housing-servicos by mu¡ticipalities. The rest of ttro

st.rrr.ctural parameters of the Canadlan rental market'

remafn underidentified .

C. Z (U) . One-l"tarket, l'lode1

The focus of interest Ìrere is the Canadian

regression no.I in Table 5. lhe comt¡ined-rieduced-

forrn equatlorL estimatecl hy tl Ls regression is ( itt

J.ogarlttrms , but wittr the t.erm rr f-og'r omj,tted ) :

e= (t+ uo )
' --7-- o 't

r
Er(t- q,E)

A
where (1. 'Iu)= constant and

(r¡)

Here,A = (r* 9'un).
we strall also resort t.o th,e aid of U.S. daüa in order

to unscramt¡le tfre estimated structural elast.icities

built into t}.e coefficients of regression I.

the avall¿rble information by metropolitan areas

from U.S. sources include: (1) ttre L9at6 or the L967

special rent dat.a wtrictr can be taken as a measLlre of

Þ, (z) the LgaZ <la.ta on per capita, persona.l inconre(Y )p'
(:) the L966 data on effective residential property

tax rates (r), and (4) the L966 daLa. on average a¡r¡rual

paynlents ol' lntere¡¡ t ancl principerl (M ) f or m<¡rtgaged

resi(terrces . 1'o tlrese U. S. da,ta we apply a regreflsio¡r
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anal')¿$iis wlrich, j-n ef fecü, will estimate a reduced-

forn¡ price cquat.iorr of tlre l'orm (in Iogarittrms):

(q-_u-)* (p -)*E=++ åt no.ä'r*åt (:o)

w.hrere Y . Er and I'1 are as defined above,, lJ= unltp

price per standard standarcl bundle of housing-services,

and B= collstant. t'he result of th.e U.S. re8ressi-on

is (in togaritluns) :

I| = -O.79 + 0.589 Y_ + O.O2 r + ?.L79 14 (lZ)
(4.3y2) P (t,zz6) (L,364)

Ã2= 0.626, F=8.81
(nurnbers in parenthesis a.re at¡solute values
of the üest. statisbics for coefficients

different. from zeÊo)
SOURCI, OF IJAIA: See Appendix A of t-tre study

ù-or lack of' data, S is ¡rc¡t i¡r the U.S.

regression.. If it vras, tl e price-elasLicity of

srrppty, '/Or, would be overj,dentifled. Since J.t is

noü, ttre resultin6 U.S. regresslon based on (fO¡ may

b.ear eoef f icients diff erent. 1n meanin¿; to t.trose built

into regression I (tatte 5) based on equat.ion (::).

It. would se:e¡nrhowever, that the onrission, of S Ín

t-tre U.S. regression tras only a, minlmal im¡ra,ct on our

results. 'l'he partiarJ. corrcl¿rtio¡r coeff icients

between S a¡rd Y ¿rr¡d betwoe¡r S ancl r i¡¡ the

C¿r¡t¿rdiar¡ r:edjrcssi<¡r¡s are re1¿rtively srnaJ.l, I .e . , 0 .293
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case for s.inri l¿rr

certainly hi6h1y

income, Y.
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tively. 1'llis coulcl very

U. S . data, inclucllng 
"n

correlated witl¡ average

well be t-he

which is

famlly

In the U.S. regressi<¡n,, the empirical signs of

the coefficients are aJ.so as expected theoretically.

The tax ¡:ate coefficient, however, is a littl-e strort

of being statj-stically sj-gnificant a.t tl.e fO% level

(one-üaiI).

Both the Canadian retression no. I in Table 5

anci tlre u. S. regression (equcrtion 37) allow the

i dentif ication or ¡:et,rieva-L of aJ-1 tÌ-e st¡:uctural

elasticj-ties built into thej-r respective coefficients.

The calculatecl elasticlt.i.es are summarized in Table 6.

lable 6 shows tt¡at ttre absoÌute numericaJ- vaJ.ues of

the estimatecl i¡rcome ancl price elasticities of demand

are higtr. In contrast, t.kre estlmated price-elasticj_ty

of supply ancl tax-elasticity of supply-price are very

low. If these findings are -specifically applied to

ttre rental sector, tl'rey woulcl suggest the conclusion

that only n¡inimal- f'orward ta.x shifting may take place

in the rental sector. In particular, tlre ratl.er low

absolute nunlerical v¿rlue of the estin¡ated tax-

elasticity of sup¡r1y-prlce sug¿;ests ttr¿r,t i¡rcreases in

tlrc tax r.¿rte lrrrrdly resu.It i¡r sufflcie¡lt upwarcl

u¡over¡re¡.rts in tlle n¡¿rrl<et sup¡rly curve of trousinß-
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Table 6

DST'IMATED MARKEî SUPPLY AND DEM.AND

ELASIICII'IÐS FOR HOUSTNG-SÐRVICES

ONÐ-MARKDT MODDL

Price-elastl-citY of demand

Price-elastlcity of suPPlY

Income-elasticitY of demand

lax-elastlcity of supply-
price

Demographic demand
elas ticitY

Input-cost el.asülcitY of
suppJ.y-prico

( -eo)

(/Dq)

( e")

( Er)

( r")

(r.. )

-9.25

o .78

5.9L

o.26

L.45

2'8.O4
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aervices t<¡ ¿¡IIow f orwarcl tax shif tlng.

The same conclusion is also apparent in the

numerical value of the estlmated price-treduced-form

tax coefficicn,t j.n eq¡ration 37. Ttris coefficient

indicates that a fJ'ft increase ln residential property

tax ¡:at.e will j-ncrease ttre equilib.riuu¡ unit price of

lrousing-services by onJ-y O.2''Ã, tÌre other independent

variables in, t.le market, remaining the same. This

mininraJ- price-effect of ttre tax. rate. stems from low

price- and tax-elasticities of the market supply and

a triglt price-elast.icity of the market demand for

t¡-ousing-services. Ivloreover, since the estimated tax-

elasticity of supply-price (8") is very low, a. LOþ

i¡rcrease in the propert.y tax rate wi-ll result in a

snraller decline in th-e equilj-b.rium quantit.y of trousing-

services. The quant.lty-effect of a LO9' increase j'n

the property tax rate is estimated. to be L,85fi.?)/

The general implications of the calculated

eJ.asticíties presented ln Table 6 are sub,ject to a.

nunber of qualifications. First, the nine-year gap

between the set, of L97O Ca¡radian tax data, ancl the set

't1¡ /2J'7r^ t¡e
-q,_DAq $ r-ãï =(r..t'%)

nu¡ne ri c¿rl values
fl.nd {rn estinr¿rto

reclucecl-forn¡ quantity eq,uertion (26) ,

SuÌ¡stj.tuting here the c¿¡.IcuI¿rbed

of the ¿ìppropri¿rte elas ti-cities r w€
of øS/ôr equal to -0.t85.
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of LgoL Canacla censlrs data used here is a strong case

against tfre credtbility of our result.s, seco¡rd, tlte

a.bsence of such otkrer relevant varlables as tl- e rela-

tlve prices of alterna.tive goods and services and an

lndex of J-nput costs in tl. e canadian regressions may

have injected s.erious bias int.o otltr statlstic¿rl results.

Thlrct, if not for purposeft of overcomlng ttre iclenti-

J'ication ¡rroble¡ns in alI Caladian regressions r resort

t.o U.S. data is inappropriate since trr.e struct'ure of

the u.s" housinS market need not resemble ttrat of th¡e

Canadian m¡ìrket.. Lourt-Lr, ttre ta-x coefficient in the

U.S. reclu:ced.-fornt price equation Lr¿rs vqry minimal

statis tical s i-gnif icance s o tirat tbe :cetriev¿rbIe price-

and t.ax-elas ticities of supply are ¡rot conclusive .

FiftJ , the perfect. su.,b.stitution assuurption of the one-

rnarket model is probably itlegitinrarte; if not for data

limit¿rtions and the consequential iclentific¿rtion

problems, the bi-market model is ¡¿ ¡nore usefr¡l- approach

f or t,Ìre i¡rves tigation of tlre lrous ing meirket . Sixtlr t

the very lotv absolute llu¡nerical values of the estima..ted

price- ant-l tax-elasticities of sup¡.tly nray have resulted

from ü.tre cross-section clata being only partly refl-ective

of a lon6-run type of nlarket cla'ta.
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l) o Su¡rrrr¿rrv

l{e }r¿rwe attempted t<¡ estim¿-rte lre¡'e the various

elasticj.ü.ies of the m¿ìrl(et supply a¡rcl clem¿r¡rd f<¡r

owner and rent.al lrousrn*'-"ervices r,,,.itJl the use of

cross-aection. data on. Canarlian munj.cilralities. hre

initiaJ-J.y .trave applied to the d.ata. a bi-market

regression model . llorvever, the availab1e Carractj-a¡r

data perrnit only a combir¡ecl-recluced-form estj-mation.

I'fith onJ.y the combinecl-redt. cecl-.f<¡rm paral¡ler.ers to

work with, all the structura.l. parameters (elasticities)

of t.Ìle b'1 -marlcet. nrodel remain underidentified.

Despite ttre identification probJ.em, the

co¡¡rbi¡reci-reduced-form regressions for the bi-¡narket

model stroulcl facj-litate in.telligible interpretations

of resuJ-t"s. .But. since tl- e model iras marìy structural

elas t.icities , a large nurnber of the elas tici t.ies gets

built int o the indiviclual combined-¡:educecl-fo,r:n

coefficients. A concrete interpreta-tion of tl- e

comt¡ined-reclucecl.-form results is virtua¿Lly lmpossible

wíthout a priori informatio¡r on the ab,sorute rìurlericai-

values of some of' the structural elasticities. Since

tlre neces sary a pliori irrformati<¡n is r¡ot av¿rilable .

ì{e lr¿rve bc.en unabl-o to f nterpre t ri6orously our

r:esu1 ts or to derive f rom theln any f i¡'m conclusiorrs.

Howevrcr, by rr.:sortitr¡; to the U,.S. reducecl-for¡n ¡rrice
regressiolr t-¡f l'. de Leeuw a¡¡cl N. .Dka¡ro¡n t<¡ ¿rfui the
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i.dentif ication, we l-ave estímatecl a O,2J4 ¡rrlce-

eJ-astlciüy of supply for tlre Canadian rental. sector.

l'Ìre rest of the st.ructural elasticitles of ttre bi-

market nrodel nemain irretrlevabl-e from the combined-

rceduced-form regression equatiofls o

As an a1ternative approachr wo have resorted

to a one-market. regression model whicl. tras fewe¡c

parameters and treats owrl.er and re¡rtal housl.ng-services

as per:fect substit.utes. Alurougtr the applicati.on of

this model is also limiteci to a combined-redu.ced-form

estimatic¡n and its parameters are underide¡rtified, t.tre

negressi<¡n results are capable of re¡rdering simple and

more specific interpretation. l-urttrer, we trave avoJ.ded

t¡,ere tlre ide¡rt.ification problems by resorting to ttre

aid of a r:educed-form price equa.Èion from U.S. dat.a.

the esÈimated elastici.ties for, the one-market

model are 3 (f ) price-elasticity of clernand (-9.25) ,

(Z) income-elasticity of clemand. (5.9f¡, (:) price-

elasticity of supply (0.78), (4) tax-eJ-ast,icity of

supply-price (t:,ZO) , If tlrese r:esults are appliecl to

the Canacli¿¡¡r rental sector, the¡r rvould suggest the

conclus ion that only a n¡ininlal tax-sirif t j-ng may take

place in Lhis sect.or. 'lhese f irrdirrgs , however, are

lnco¡rc Lusive Deccruce the data usecl hercin trerve m¿rny

seJcious sh<¡r'tcomirrgs. The crltlcal onos lncluclo



-18()-

tlre nlne-year gap 1n the Ca¡radLan; dat.a:, the use of

U.S. data to calculate the parameters of the Canadian

housing market, and the posriibllJ.ty that t,he data

used Ìrere are not of ttre J.ong-run t.ype.



APPENDTX TO CHAPTETì V

STRUCTUI{AI, BQUAI'IONS FOi{ IIOUSING-SDIìVICES

AND THI'IR IDENTIFICATION

Stgctural and Reduced-Eorm Equatlons

TI-e structural equations presented below aro

modified versions of' the struct'ural equations presented

in Soction Il' and the Appendlx of Ctrapter IV. Ttre

olast.iclt.ies appear in smal-l letters to inciicate that

the quantity variables, q' and qo' are on a per trousetrold

basis. It is assur¡red that the structural equations are

linear in logarithmic form. The system of structural

equations presented l.ere is the basis of the two-market

regression nrorlel discussed in the tert.

Renta]- Sector

ql = ql -9t tEt + QloEo + qtyY + 91"S

Et = Et *"r191 + "ro9o * er.c + tlrr

Owner Sector

qo = ão +QolEt -QooEo + QoyY + 9.r"s A-3

D=E+e-q-+eq+ec+erÂ-4o o ol ^1 ()0-o oc or

wt¡.ere ã,, Et, õo, ond Eo are confttants. îÌre variables

( fra logarithrns ) are 3

Qo, Qt = quantlties of .trousing-services per

houeehold per p€riocl t

Ðo, D,' = unit prices of Ìrousing-snrvices,

A-t

A-2



v-2

Y = avorags familY ittcome t

S = number of Persona Per roomt

C = implicit index of prices of factor lnputs t and

r = effective residentlal property tax rate'

1'he endogenous varlables are Do, El, Qo, q1 and the

remaining variables are considered to be pre-deterrnined.

Tho coefflcients appearlng before the variables in A-1

to A-4 are elasticities.

The simultaneoua solution for tl.e endogenous

variaoJ-es may be summarized as

X = A-1-

I
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Tho signs of the red.uced form

under tl¡e a'saumptions tl.at

+ no, 6 ro*elo("oo.r 1-"or"1o rt\, "

6 r r*Qoo (too* r r -eo r" to)

tl1- - -å- J ", " 
/l+e ooo.o-9 loe otJ"1. /r/ t

+ "o"(Q1oer1

G ot+eo I ("oo" 
r r -eo t" toÛ

>o

>o

ar€ speclfied

JJ to A-17

A-16

A-18

A-r9

A-2s

a-21

L-22

+ ,o" G oo*e,l r (.oo" 
r 1-.o r., "VÌ > o

ooeor-.otqr t )

"o.(1 + Qr.t"1t

ooeor-"otqr r )

to"(l * 9rt"r A-23
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(.) "ro = .ol = o (cross-quantity effects on

supply-prlce),

(u) eoo ) eot, at I ) elo (i.e. , the price-elastlcities

of demand are greater th.an the

cro6s-elastfcities of demand), and

(") 
"t" 

È 
"or*d "rF "oc 

(i.e., the supply-price

elasticÍtj-es wi.th respect to the

tax rates and input, costs are

simiJ.ar in the two sectors).

Iderrtificatj.on

Let us present ttre necesnary notation for the

concíse statement of the rank and orcler conditions for

tl¡e identificatlon of our structura1 equations.

Since T=A-lB, ttren

AT = B A-24

Sr,lpposlng ttrat we are lnterested in the identificatlon

of tlre jth structural equation, ttren A,-24 may be

rê-arranged sr¡ch that tÌre jth rows of the natrices A

and B are pa:'titloned as foJ-l.ows:

A = (A* , A**)

B=(B*,B**)

A-25

A-26

wlrere A* = one by 11* vector of non-zero coefflcients,

and M*=nunrtrer of endogenous variables

1¡rcluded in the jth structural. equatlorr;

A** = ori€ by yx* vector of zero coofficLents, altcl



v-6

MìÊ* =nu¡nber of endogenous variables

from t}-e jth equatlon;

Bx= One

and

by K* vector of non-zero coefficients,

K*=number of pre-determined variables

excluded

^-27

A-28

A-29

included in the jth equation;

B+.lt= one by 6*x vector of zero coefficients, and

K**=nunrber of pre-det,errnined variables

exclucled from the jth eqlration.

lkre reduce<l-form coefficlent matrix, T, may al-so be

accordingly re-arranged and partitioned so that

f-Tr*,,, s T*,r,* ''l

I = 1......!....... I

ll**'* 3 T**'**J

wb.ere ttre fJ.rst subscrlpt refers to ttre endogenous

variab,les and the second subscript refers to the pre-

determlned variables and where

T*ru* = I'(* bY K* matrlx,

T*r** = Il* bY 6x* matrix,

T** r* = Jv[*tÊ bY 6* matrix, and

T* * , * r* = Ir{** bY ¡1** matrlx '

Pre-n¡uLtiplying A-27 by A-2Jr wo find that

A* T*r*

A* Tl* 
'**

E()andB

g. IJ..*

= Ot

= O.
*lt

s lnce
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We may now state tho rank

for the identiflcation of the jth

naruely,

(r) ¡rank( Trr r x*) = M*-l

(u) K*'rr

À
.Â
I

and order condlt,ions

structural equation,

TT9t" 9t"

If Â-3() holcls, the .jth struct.ural equation is said to

be identifiect; if , in aclditlon, lnequallty holds 1n A'-Jl,

tLre jt"lr stn¡ctural eguation is over-identifledr wtrile

ttre additional stipuJ-ation of equal.lty in A-31 impl.ies tlraü

ttre jttr stru'ctural equation is Just-identified. If th,e

rank condition irolds and equality holds in the order

condltion (ttre just-ldentified. case), there is a unique

solutlon for A* ln .4.-29 up to a factor of proportionality

whlch upon normallzatio¡r of tlre j th equation yields a

unlque solution for the i¡rdividual coefficients in A*.

Given that tþrere is a unÍque solution for A* ln A-29¡

ttris unique solution may be sut¡stituted in A-28 to give

a uuique solutlon for B*.

To demonstrater let

Its individual components,

us re-state hore A-24 showing

1

-11

i.e.¡

T
ô
T9tY Qr"-q t

A-30

A-31

et t o

-tlo

1¡ _9or 1

-e O -ool oo

TTT
"lY ur" "l

TTl'
Q.rY Q,.r" qo

1

t-

l-:-
|'r'lqr
l.I ur

I'
lq"
l.lr¡
L_o

Tc "1"

1'cor'o

B

TT TTec€ro o_esoev

A-)2
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9ty
o

o'(Jy

o

9tt

o

o'oa
o

91t

tr"

eso

T*, *
f

TT
erY

TTurY

-T

Í

T'fT
e

o

(r err

A*

I
-9l o

B**
I
o)

tr"

eco

ts

Please ¡rote ttrat the components of T ln A-32 are not

re-arranged accorcling to the re-arrangement of A-27.

Pulling out the relevant sub-matrices of T in L-32,

tr€ find tl at the solutions for the coefficients of the

first 6tructural equationr A-lr are

Ax

f
(r er r -elo ) ql

tl

evo-

T*r*x
î
r__lQlt 9r"

T
"1"

I ero

oo

"r,. "l
o()
eooco

(<¡

B*

I
(õ, ery qr")

^-33

A-34

qt

tl

õo

e o

I
Iü can be seen that ttre rank of T*rrr* in A-34 is

oqual t<¡ two. Ttrerefore, ln A-34, t'ltere is a unique

solu bion f or e t t and e 1,, and, subsequently, 1. or ÌJ*
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in A-33. !'urther, in A-1, M*-l = 3-1 and K**= 2.

Ttreref'ore, A-I is Just-iclentified. It can also be

verified th¿rt the other tf¡ree structurãìl equertions L-2

to A-4 are all just-ldentifiect provicled that .lo) O

and eol > O. If thls is 3or the Indirect Least Squaros

method coulcl be appropríately applied in ttre estlmation

of the structural parameters.

However, Ít has been argued earlier in the t.ext

that "1o and eo1 may be very close to zer.o so that

for alJ- practical purposes we Ìrave aseus¡ed tt¡at *lo =

eol = O. If this J.s ttre case ¡ A-2 and A-4 would be

over-identified since (K*x= 2)> (tu*-f = 2-L) for bottr

the structural price equations. The TVo-Stage Least

Squares is ar¡ appropriate metkrod of estimating thre

stnrctural pararneters in thls case.

Note that the ranlc condition ho]-ds in A-2 and

the rank of

row of A-32.

A-4 even if u.lo = eo1 = O. To demonstrate

1*r** for A-2, J-et us consider the second

Ilere , if .1o= O ,

A*
t( -"rr r

(-urr r)

T
lc "1"

T*, ,u

ôTTql Ql. ql

.ts*

î(er "1" "rr) A-35

Itl

Ar
t

T*ron
I

[Ju," 'rqr' I

I 
t.," t"," 

_l

B**

(oto)
^-36
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It can tre verified fro¡n A-Lz, A-L}r A-1ó, and ,{-17

that if .lo= O, then

( tnr" rnr") "r r = ( trr" t.r" )

i.e., the seco¡rd row of' T*r** in A-3ó is a multiple

of the first row¡ Therefore, the rank of Txr** in

A-36 is (t't*-f)=(2-1) . Moreover, ttre over-identification

of et I Ls obvious in A-36. There aro two equations

for one unknown ("r.. ), and resùrictions on the reduced

form parameters are impJ-ied. It, can al-so be verlfied

that l"n A-4, if eol = Or the rank of the comesponding

T* , ** = l=o"" tn"ll

þ""" '""J
is (lrx-r)=(z-r) because ( To v 1o 

=)"oo = (T. , T. ,) "'o' o' o

Conlbined Reduced-Fornr

If qi and Et (t=r.1, r) are not separately

observable, the ernpirj.cal applicati.on of the model is

limlted to its con¡bined-red.uced-for¡n equations. In A-ó,

we finci tire combined-re<luced-form equations to be (ftt

J"ogarithms ) :
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*f"o) (tno"*tuo") (toor*t"o=) (Tqo"*tro") (Tqo"

*t.,, ) (Tqr"*t.r") (tn,"*t.r") (tnr.*T"r") (tnr"

= l-(u" + n" ll
L,+.,!

I

r
S

c

Í'

If only estimators of L-37 are availab1e, it is obvious

that aJ.J. of the structural equatlons r\-1 to A-4 would

be r¡nder-identified. However, if ttre price reduced-forrn

equatlons cart be estimated separately from avail.abJ-e

data, ttrey coulct be subtracted from the estimators of

A-37 so that

i6ì;l
l_--------.-l-
l1u' + o 

'll
A-38 üogether wittr

estimates of all th

"1o = eo1 = o, the

n-4 woulcl be over-i

^-37

A-38

will yleld indirect

arameters. Again, if

ce equatlons L-2 and

fn" I [â"-l

þ'l L.'-l

^D̂o aned Ðt

e structural p

structural. prf

dentified.
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CH¡\P'lDlt VI

EI'IIJIRICAL ÐVIDONCÐ : r}IPÀCÎS O}' PHOI'.OI('I'Y 'fAXÄ].'fON

ON T'IÍI' IJDIIÂNI] }'OIT IJh'DLLING-S1'RUCI'URDS AND ON

RBSID.biNTIAL COr\ S'l'RUC'f I ON

In this chapterr w@ shal-l extetld our empirical

i¡rvestigatio¡rs to the area of dorived market demand

for the physical lnputs reqgired for t.t.e procl.uction of

trousing-services. the derived denrands for the p} ysical

land-site ( t,) and ttre physi-cal dwelling-structures (tt)

are of particular interest. to Lts since the resicie¡rtiaù

property tax generally applies onl¡f to them. AlthougÌr

such, other inpu.ts as utilities, housetrold appliances

and furritures are not. subject t.o residential propert¡r

t.axation, the¡f wiIl of course be af'fectecl indirectly

by t.Ìre taxo Due to data, liruitations, .however, we

skral 1 cont'ine our empirical i¡rvestigat.ion to the

deriveci clenr¿r¡rcl f or ph.ysical dweJ.l-ing-structures , H.

Across tlre set of' sample ot¡servaLions, tlre

measured stock of resiclential. cl.wellirr6s in t.l.e package

sense wj.ll- protrat-rly mis-st.at e tlre ¿¡.cl"ua,L volunre of

dwel1in6ç-structures. In reco¿;rrition of thls possible

mis-st;rternent, we slrall l¡¡easure tl¡e stock of dwelling-

strr¡cttrres, l{, by t}¡.e d¿rt¿r olì, ttre nuntber of room.s.

'I'hls proceclure wi-ll enrlriricaJ.ly drs tin6uislr tl¡e

dwelling-.s üruc tures , Iì, f ronr ttre lrousing-paclcages or



-L82-

dwellings. The meaÉiurement of I'll in terns of rooms is

al.so one way to ¿rctrieve a certain degree of standardl-

zati<¡¡r i¡r the availat¡Ie housin6 sü.ock cla.ta. tlhe

standarcLLzation will al.so heJ-p mlnímlze ttre aggregation

problems arísing prinrarily fronr the hetero6eneity of

the ¡:esidential stock data,. ÌJeyond this level of

sta¡rd¿rrdj-zat ion, rÌo furttrer attempt to remedy the

aggregation problenrs wiJ-J. be carried otlt.

In the process of investi-gation, it is necessary

ttrat. we make an appropriaLe price specifica,tion for

the physical clwelIlng-structures. Irr particular,

should we Lrse a price measure wit-hr or wittrout.

capital-ízatíon of future property tax pa.yments?

Clearly, tlre resiclential pro¡-rerty tax capitalization

hypothesis IS not only an interesting subject in

itseJ.f, but its empirical content is al.so instrunrental

to ttre construct.ion ot' a better way of specifying tl.e

price variat¡.le to b.e used J.n the estiuratio¡r of ttre

der:ived demand for pklysical clwelling-st.ructures. This

chapter, thereforei, wiJ.l include a section rvÌ¡ic-hr deals

with. tl.e empirícal testirrg of tt¡e reside¡rtial pro¡>erty

ta-:r capi taLj-zat ion Ìrypothes is .

We have arrguecl earlier that property t.ax

capita.lization p1:rys arr importernt role i¡r t.he expla-

¡rati<¡n of thc tax-lnrpact on tlrr¡ volunre of'reslclential

constrtrction. 1f there j-s property tax capiti-rlization,
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a higìrer tax r¿rte will be associated with a lower

demand-price at. whictr newly constructed dwellings

can be cleared. in the market. 'ftre lower the nrarket

clearing' ¡rrice, the smalle¡: is the volurne of reside¡r-

tiaJ. coustruction. Tl. is ctrapter wilJ- irrcÌude a

section investigating ttre quantitat.ive effects of the

ta.x on tlre volu¡ne of new residential construction.

Due to dat.a limitations r w€ shal-l ntairrly use a

one-market appr:oach.. In part.icuJ"ar, Ìro specifi-c

J-mportance wj.J-1 be assigned to any unavoidable

distlnctions between rentaJ- and owner dwelling-

structures that emerge f'rom the discussion. Sub-

sect,ion C.'). of t}- is chapterr .krowewer, is an exception

t.o tl is approach. Here, we shalJ. attempü to measure

the impact of t.he property tax on the desire for

pure-honreo!{¡rership (owner-occui)¿ì-ncy) rclative to

renting, as weJ.l as the degree c-rf substitution between

rental ano owner ttwell-ings (package ) .

A. Limitations a¡rcl Availal¡iÌi.ty oI'Irrice Data

In the estimation o1' tlre de¡'ived ma¡'ket den¿rnd

for ¡:hysical clwelling-structures, II , the icleal price

data to use ¿lre ü.trose whic.tr perùain only to tl¡e

market v¿rlue <¡f' tlrc Il. cclrnlrone¡rt of' the dwellings.

llowever, d¿rt¿r on tlre nl¿ìrket v¿rIue of Il ¿rr(ì not

av¿rilarrle. 'I'hc 1;ublications on lrousing statistlcs by
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tt¡e Centr-al llortgage and Ilousing Corporation (cr-ruc¡V

cont¿¡..in clata orr lancl pricos for at ur<¡st 2d. metro-

politan and major urban areas in the early 1960ts.

îtrese data on land prÍces c<¡uld be sul¡tracted front

tÌ¡e media¡r market val.ues of owner-occupled dwel1ings

and from an estimated set of average prices for rental

dwellings to obtain a rougtr ¡neasure of the unit price

of the H conrpor¡ent or' the residential package.

The CI-IHC l¿urd ¡rrice clata are not used for ttre

above purpose because ttrey are not repres€ntative of

the average prices of already occupied land sites in

ühe city or municipality limits. the reasons are as

foJ.low: (^) t.hre lano price data pertaln only to ttre

average ¡rri-ces of land sites of newly constructed

bungalows; (u) new bungalor.'s are usually built at tÌ¡e

fringe areas of cities, particularly cities which have

aJ-ready reached ¿r cert¿rin degree of popu1ation density

or overcrowdeclness; (") the l¿tnc1 price ciata are on a

metropolltan area basis, rvhereas the unit of obser-

vation in this stucly is the city or munlcl¡rality. The

lancL price data, lrowever, are pa-rticularly useful ast

supplementary rnearls to test empiricalJ.y the tax

capitcrl ízat ion hypotlres 1s .

L/ c¡,nrc,
r96u -1965.

Ca¡rarli¿rn llousr¡r¡l Statistics, (.O,nnual)



-185-

As an alterr¡ative (lrroxy ) variat¡le fr¡r the

price of the dwelling-structuro, l{, I .L¿¡ve used the

price pertainin6 to the Ìrousing-packâÉjê, This price

is represented by the data on the meclian market

value of or.vner-occupied dwellings. Sf nce the medi¿rn

value data cover only the oh/ner-occupiecl category,

it seems desirabJ-e to obtain arrother set. of prlces

representing thc market values of tena¡rt-occupiecì.

dwellings. The ¡narket values of tenant-occupÍed.

dweJ.lJ-ngs can only be estimated from availat¡le

i¡:formation. îÌre arj-thntetic average of the med.ian

(market) walue data (owner-occupied category) and the

aet of estimated nlarket values (tenant-occu¡rie<l

category ) wilt be usecl as the u¡rit market, price

representing that of alJ- occupied. drvellings.

ts. Dm¡¡irical Test of the Property Tax Capitalization

Hypothesi-s

Itle h¿rve prosentecl a ttreoretical discussiqn of

property t¿rx ca¡ritalization in section D of ctrapter rv.

It td¿ì-s argued tf¡at the current rn¿rrket value of a

reslde¡rtial dwelllng J-s based on the present value of

tt¡e future strea¡u of net rental i¡rcornes of the property

after deductin6 ttre periodic property taxes payable,

i.€. r

(n (np(o) = | u(t)"-'tat = \ 7]H{t) rr,(r )_7u-^tar (r)J --'- J-OO
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wtrero p(O) = current ¡¡rarket value, tt(t) = pertodic

net rental i¡rcome, r P(t) = perlodic property tax

payable, and m= nominal rat.e of inte¡'est whictr could

he earned in comparable al-ternatives by tl.e fu¡rds

usecl for acqulsition of ttre dwellirrg. In this section,

it wiII l¡e assunrecl ttiat t.tre mortgage rate of interest

l-s an adequate rneasure of the op¡:ortunity cost of

mortgage funcls.

For empirj.cal purposes, a working trypothesis

atrout t.Le preciee specif f cation of H( t ) is necessary.

As an approximation, fet X(t) = *o"**, wtrere Ro= Il(t=O),

x = contlnuous rate of change in tt¡e property I s net

rental inco¡:re per period, and where -b < x < m and

Þ is a finite number representing the rate of depre-

* S <¡ depending upon the

r,elative strength of two offsetting effects, namely:

(.) the rental-appreciating effoct of inflationary

clenra¡rd pres sures in ttre trousing ancl l-ancl martceXs'!

and ( O) the rerrtal-cleI-,reciatirrg ef f'ect of the

obsolescencc ¡rncl physical deteri<¡ratio¡r in the dweIllrrg-

U tn 1'oronto, for lnstance , l{. l(ltchen estimated.
a .4,256 increase (frorrr iÞfl ,9oJ to $terLSg) in ttre ave-
rage u¡arlcet value of occuplecl dwellirrgs i¡r Lg6L-L963
peri-ocio Kitclrr:n, "lmputed lìent on Ow¡rer-Occu¡tl.ed
Drr'e1lingstt, Canadi¿t¡r 1'ax Journ¿rI, Sel>ternber-Oct,ober
L9ú7 r pl) .48 2-l+9!. Ir<.¡r ttre sau¡e ar.e¿r, the 'I'or<¡nto ileaJ-
Dstate rlo¿rrcl re¡;ortecl a nroro ttran $2,ooo averaf{e a¡rnual
i¡rcrease in house ¡lrlces durlrr¿ tirc peri"o<1 L96b-Lg69.
lf.G. Wolff, "The l.Jhite l)a¡rer:'Iax lreaturent of pri¡rcipal
llesi<le¡¡cos'r , Ctrnacì.i¿¡¡r T¡rx J-ou¡.n¿rl July-August L9'lU,
pp. 263-276

ciati-on. Ttre rate



a tructLrrea over tinle .

market value, p(O), in

P(tt) =

-L87-

Under t}.ls assuur¡rt1on, the

eq¡ration ( f ) can be speclf ierJ

¡t(t¡)

as

r+ -*\y
provided that one also assum€s ttrat p(t)=p(o)r*t.

Under the a rlriori restriction ütrat ffi )Xr
equation (Z) can t¡e funther simplified tnto U

p = r¡ (o) g R(o)
fJ m-x+r for n --Þ @o (:)

The restriction m >x means tlrat even if H(t)

appreciates at a rate ð due to inflationary demand.

pressr¡resr this rate will in normal circumstances be

less than the market rate of interest, rno Ttris

restricti<¡n is justiflabre becaus<¡ ttre n¡arket rate of

interest usuaiJ-Iy includ.es an inflationary prernium.

The ¿rrbitrary use of n-Þoo is arso reaso¡rable since

the dorivation of equaüion (2)

t) rP (t ¡ J "-'tdt

(m-x) -
L-t-"- ("t

(z)

2/

are as
!r* tr"
follows:
p(o) 

=

ps in
.rt

lßro
lt-j /H(

n(o)
r+-nt-x

f L "- 
(tu-x) Y

oL¡r intorpretation, ful j" property tttx
ion sirn¡lly nreAns tlro irrcLusi-r-.rn of r in tl¡e

col¡ve rs ion f ac tor.

- l{ (0)_
m-x+r aa n-e@ wlüh tu >x.

Utn
capi tnIlz¿rt
di scou¡¡t or
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the arrera¿îe lil'e of dwelling-structures usuall¡l

exceeds a J0-¡rear period. Dven if ttre remaining Iife

of an oJ.d clwelling-structure 1s onlyr say, 2O years,

tbe assumption of n-+oo may s,tlll be applied becamse

tl.e land cornponent, of the dwelling unit may be

expect.ed to earn rental irrco¡¡¡o after the er¡.d of the

life of the dwelling-sltructure.

the prece<llng discusslon underlinesa simple

procedure for test.ing ttre resicle¡rtial. property tax

capj-talízatíott hypothesis empinically. A re6ression

analysls rnay be employed relating data orl ttre market

valuo of resiclential dweJ.J-ings a¡rd dat.a on tlre

effective property tax rate " If fu.t.ure p.roperty ta:l

payments are in fact being capit"al-ízed,, tlrese two

sets of data should demonstrate a slgniflcant inverse

r:elationship fro¡n ùhe statistlcal point of view. Ttris

inverse association, krowevor, wj-l1- ¡rot in itself

conclusively establish the exte¡rt of the property tax

capital.izatj-on. The empirical findings reported

below sr¡pport the tax capitaliz¡rtion hypothesls. A

further interpretatlon of the results suggests that

tÌ¡ese fi-ndlngs are eviclence of the full capitalization

o1' properLy taxes.

l! .1 . I)¿r t ¡r alrcL ltle thocls Us ed

The rogresglon analysis uses t.Le san¡€ 59 obser-

vations enrployed iu tlre enrplrical investl6at,lon of tbe
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market for trousing-services in Clrapter V. ltro

dependont varJ.able i¡r ttre regression ls ttre median

valuo of own€r-occupied dwellings. It, appears in two

formss (1) Po = meclian valuo per dwelllng and (Z) Pä =
median value per room. lhe use of P[ as an alter-

native dependent variat¡le is intended to eliminate

the vari¿¡.tions in ttre median vaJ-ue data, emana,ting from

apparent differerrces in t.hre average number of room€t

per. dvrelling across the sampled observa¡,ions. Tb{s

procedure, 1.n effect, removes the negative impact of

the tax rate, r, if there is anyr on media¡¡ value dateL

whJ-cÌ¡ is not due to tax cagrit-aJ.ization, brrt mainly Èo

t^Ìre üendency of the tax. to deter ownership of bigger

dwelling accommodations. In the 59 observat.lons, tb.e

range of variation in the average number of rooms p€r

dwelling rdas quite high from 4,4 ¡cooms in Rouyn to

6.9 rooms ln Sille.ry.

The maLn focus of investíga.tion is the effective

property t.ax rate¡ rr as an explanatory variable.

llowever, two other expJ.anatory varlables rrre included

i¡¡ ttre rsgression. They ares (f ) T = avora8e family

i.ncome, and (Z) S = nurnber of persons per room. Y and

S are important detern¡inants of the ¡narket value of

resj.dentlal properties. Y infJ.uonces not only the

volumo of demancl f or <lr+elling acco¡nmoclations ( 
".y,

number of rooms), llut al-so ttro qgality (".y, modernit¡r
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and durabillty) of accommodatlons families or troueo-

tro].ds can afford. 'fhe q¡rantity and gual-ity aspects

of dwelling acconrmodations are presumabl¡¿ l¡ullt lnto

t-t¡e median value dat-a.. S serves as an index of

occupancy density or of t¡e relative s¡ortage (o"

abunclance) of stock of space accomlnodations in ttre

conynunÍty. It is also expecteci tþa.t the value effects

of s are recorded i¡r tfre median walue data. since Ï

and" s have d.emongtrated large. variations across the

59 observations ueed trere, the¡¡ are included as

addLtional explanatory variables r even t}.ougtr they are

not. the main focus of investiga.tion. In ùfre 59

observa.tions, T ranges from $4, r3g ( st. Jotrnr s') to

$8r37r (Pointe Claire) p"" arlnum and S from o.58

(stratforcl) to 1.rl4 (ttouyn) .

TLrere are othrer important sources of warlation

in rnodian value across munlcipallties. ï'l¡eso sources

lnclude suc}. factors as differences in ttre locatlonal

value of owner-occupied clrvellíngs, ctif'fe¡'ences in

ameniùies and public serv'ices providod by local

Ë-ovemn¡ents, clissimilarities in the state of expecta-

t.lone, ancl differeqcos in vercancy rates. No attempt

is macle t.o lncorpofate them l.ero d.ue to dat¿r limitations.

Thelr absence in the aetual ree,resaions may inJoct

bf as into tho etnpirlcal flndings.
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Iü ls also possible tbat tl¡e median-value and

the property tax rate are eimult.aneously deter¡nined.

For inst¿rnce, ttro Eame an¡ount, of Iocal. r€rvonue

requj,ren¡euts may caJ"J. for a lower effective t,ax rate,

partJ-cuJ-arly durJ.ng periods of increasing tax base

(rnarket value), and vl.ce versa. W. Oatee. lnvestigated.

tl.is possibility with tl.e use of U.S. data by munJ.ci-
</paLLtiee¿/ He fou¡rcl rto st¿rtj,stically significant

í¡rdication of simultaneous interrelationships between

t}le effective residential property tax rate. a¡rct th.e

median-va1ue of own€r-occupied dweJ-J.ings. In Ch.apùer

vr we have expressed tbe opini'on that a simirar resulÈ

may well he tl-e case for the Canadian d.ata, noting

furttrer that thero is a nine-year gap between ttre l9?0

üax rat.e ctata and ttre 19ol market value dat.a, used. here.

üle flrrcl it un¡recessary to use a T\¡o-Stag,e Least Squares

regressio¡r analyeis for the Canadj_an cl.at.a.

il*.o. Oates, trBffects of property l'axes and
Local Publlc Spending on Property Varlues: An Ðmpirical
study of rax capitarJ.zation ancl the .tiebout Hypothesis'r,
Journal of Political Ðconomy, November-lJecember l9c.¡9r
pp,957-97L; Soe also, Oatos ó J.D. I{elnbe16, nTtre
Incidence of Dlffe¡'entlal Property 1'axes on Urban
Housing¡ A Con¡n¡ent ¡rncl Son¡e Further Ewiclence'r,
Nqtj-onal Tax Journal, March L97Or pp. 9Z-gZ.



-L92-

8.2 " P_resentat.lon and Intorpret

The empirlcal flndings are summarized as

regressions I to VI in Tat¡le 7. The relevant

regressions for ttro dlrect empirlcaJ" test of the

resl,dential property tax capit aJ-j-zat-ion Ìrypothesie

aîe regressions I and ÍI.g The rest of ttre

regresslons in the t.able are presented to support tlre

interpretatlon of tl.e results of the first tso

regressions. Ilegressions fII toVI wll1 be explained

.l.ater.

Regressions I and. II =ho,u"6n.t tlre t.ax coeffi-

cients are negatiwe, significantly different from

z.er"o from the statistical point of viewr and are q.,uite

cJ.ose to a. common numerical value despite <lifferenc€st-

in ttre dependent variables used. These results

supporü the inverse relationshj.p al.ready discussed

and certainly su6gest tkre presence of capltalization

Ut" shoutd be pointed out that regressÍon nos.
(I) and (rr ) ln t'ab1e 7 ¿rre the same regressío¡rs
appearrj.ng as rloso III and VI in Table 5 of Chapter Vt
except for the addition of one to the nunerical value
of tlre intercept. It will Ue -recalJ-ed that R^=L LOþ
of nrecli¿¡n r¡rer¡'ket valueJ 1s ínterproted in Chäpîer V
as a reprcsent¿rtion of t.tre value of' the quantity flore
of housirrg-servicos of owner-occupied clwellings per
annum. Ttrus, lf P^ is the median market value of
ordner-occu¡rie¿ dwellings,

IoBIu*o = logto(tro,/ro) = loglo Po -1.

Hence, I is aclcled to tlre lntorcept of' regressions III
and VI in Table 5 ùo apperrr as rogrossions I and II
J'n TabJ.e 7 "
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?ablo 7

TAX CAPLTALT.ZATI ON I{YPOTHÍ'SIS

DEPENDENT INTÞR-
VAIì.IABLDS CL'I)TS

INDEP.ONDENT VARIAtsLES

1oB 
10 

r ros ro Y loB,O S
R2 F-Rat l-o

ï lo8 
lU 

Po

II losroPJ

III touroîo

Iv losro Rå

v to8tc¡Rl

VI loe 
rO 

L

o.8?()

o.789

-r.(J91

-L.O52

-0.o51

-5.25(o

-o . J()4
(2.74o\

-o.235(z.t4z)

-o.o59
(o. ¡14 )

-o .004
(o.oi3 )

-o.Q,9)(r.o16)

-o.994
(e.45e)

L,L23
(a.629)

1.O24
(ó.r3o)

1.178
Q.4s6)
L.26(0

(2.o'06)

o.8I9
(¡ .e9r )

z.4tg
0.511\

().48:i
(2.75? )

o,736
(4.25o)

o.457
(z.az9)

o.4j6
(z.69t\

-().o71
(o.414)

o.69 18.(J4

0.66 L5.92

o.7() L9.53

o.7L 19.80

().65 L5 .o5

o.6]. Z ,99

Notes ¡ Numbers in parenthesis are absolute values of the test
statlstics for coefficients different from zeîoi
number of observatfons for regressions I bo V is N=59,
and for regtression VI, N=26;

P^= nredian market value of owrter-occupied dwellings;o
PI= n¡edian market val'ue per room;
tt'O
i{., = (nr-x+r)P^, R",t = (m+r)l^ r rl= 7 .Lbf, mortgage rate of- interest-, x= -2,56fr- depreciation rater and f= propertlf

tax rate;
R.t = w€ighted average groas renta]. income of tenant-occupiedr dwellings;
L = averag,e cost of land of newly completed single-

detactred dwellings;
Ï = average famlly incone;
s = number of persona per room.

SOUIìCES O!- DATA: See AppendJ.,x .4. of the study.
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of future property tax payments.

The av€rage of ttre tax coeffici¡rnts of regrea-

elons I and II is -O.27, incticating that a LO'ft

increase in tlre effective p,r'operty tax ra,te r rr wltl

nesult in a 2.7þ roductlon in the median value of

owrler-occupied dwellings. This reduction may or uay

not. represent. the effect of ful.l tax capitalization.

the foLlowing dJ.scussion focuses on this Íssue.

If eqUation (:) is taken as an adequate alter-

native representatlon of' the median value d.ata¡ the

interpreùatlon of the tax coefficients of regressions

I and II can be extend.ed. Conceptually, ttrese coef -
ficients may be broken down into two basic componentss

Blog Ro

Olog r
ôtoe (m-x+r)

ô1og r (4)

The first term on tfre rig.trt sido of (4) represents

ttre eff'ect 01 tÌ¡e property tax differentials on the

lmputed rent, Ro, across comruunitj.es. Tbe second

terrn may be calJ.ed the discot¡nt rate effect of the

property tax ciifferential"s. 'fhus, the tax coefficients

in regressions I and II in Table 7. represent the sutrr

of these two effects. In a cross-sectlon study, t.Le

numerical value <¡f the discount rate offect would only

be a meaaure of' the effect of tho full capitalization

of property tax d.lf'ferentJ.al-s if , i¡r fact, (r-*) Ís

independent ol' ttre property tax difl'erentiaJ.s.
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The ratø m, representeci by the mortgage rate

of j-nterest, is nost likoly to be lnvariant to property

tax clifferentials. Loanable funds are very mobile

acroas provincial lines and market r¡rtes of interest

are gerrerally deterrnined ¿rt ttre naüional level.

Besides, ttre releva¡rt tax magnltucles L¡.ere are lnter-

community property tax differential-s. Althouglr these

differentials may have causerl d.ifferences in the

volume of resiclential co¡tstrucüion, presu¡uably t}".e

variations are not ao large as to initlat,e variations

in mortgage rates of interest on funds for bullding

purposes in tfrese co¡nmunities.

Tbe rate of change, x, of imputed rents will

differ acrosa co¡nnunities. Ttre extreme distances

across muni.clpalities a¡rd ttre pe¡'Tnanence of residential

dwellings l¡ave the effect of segmenting loc¿rl housing

markeüs. As a ¡'esult, individual conrmunities are faced

with dif'fering degrees of j.nflationary t.ousi-ng <iomanci

pressLrres, not t<¡ ¡nention different potentiaJ-J.ties to

depreclate property values over tin¡o. Si¡niIar

dwellings across municipalities wiJ.l exhiblt varying

rates of ctrange in re¡rtal lnc<¡mes or market vahles.

Part of these varfati¡r¡rs nray i¡o r-lue to prolJerty tax

dif'f'erentials. lJut we cannot possibly veríf'y thls

effect becauso thorc¡ Íìre rlo available tinre se ries ctata

on irnputect re¡rtal i¡rcomes or on n¡ecllan vs,Iues of owner-
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occupled dwellings for tt¡e 59 sample obsorvatlone

used herein. Hence, one must simply assume that m-x

lrs constant across t.he set of sample observations.

since -ôrog(m-x+r)/òtoe r = -"/(m_x+r), it

ie clear thaL the discount rate effect. of property

ûax difforentials varies wlth t}.e size of m-x rela-

tj.ve to ¡r For examplo¡ l-f m = J,L4dp, and r = 2óp,

then the values of -r/(r-**r) associated wíth

(.) x :tr O,oo% (u) x =-2,56% and (.) x = 2,38fi are,

respectively, (") -o.22, (u) -o.17¡ and (.) -o.30.
In ttrese examples ¡n = 7 .L4* represents the

simple average of t-tre weigb.ted mortga.ge rates of

intereat. in Canadian provinces during ühe perfod
ry/

L96o-L952.t1 The, provincla,l weigbtecl âv€râg€: mortgage

rates d.uring thJ.s perioct ranged from 7.OOfi (SasJr.at-

chewan) to 7.68dp (Prince Edward. Islanct). the smal-l

inter-provincial variation in mort,gage rat.es indicates

ühe high mob'il1ty of mortgage fund across Canadian

p,rovinces. In example (.) , it is assumecl ttrat

x. = 0.0()7., 1 i.€. ¡ ttre iml:uted rental- inconre wiJ-l be

constant over time. AJ-t,ernativeJ.y, thi.s means that

ttro market participant"s expect a fulJ. off.set between

the deflationary effect of obsoJ.oscènce and ptrysical

Corporatlon
L962 ¡ Table 5r.),

Z/cuntri-t Mortgage ¿¡¡r<r Housing
(Ct'tttC), C¿r¡r¿rtria¡r Housi¡r& Statistlcs,
pp. 47-4v.
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detsri.oration of owner-occupLecl dweJ-lings and ttre

lnflationary effect of demand presaures on l¿rnd and

dwelling accommodatío¡rs over future ¡reriod. In

exam¡¡J.e (O), it is assumed that the lmputect re¡rtal.

income ís expected to decllne over tlme by a. constant

Date equal to ttre -2.56% depreciation .rate used, by ttre

DBS in ttre calcuJ.atlon of the national housJ"ng stock

.""lru.V In example ("), tlre imputed rentaJ. j-ncome

l,s expected to appreciate a,t a rate equa.l to the 2J8%

average annual increase in the land cost of newly

completed. bungalows over ühe period Lg6O-Lg6Z.il

A LOIL one-tail t.est reveals that the -0.304
tax coefficient. of regression I is not sig¡ificaltl¡n

different from any of the elasticities calcuJ.ated in

these examples n Howover, it. cannot be concluded from

this that tl.e -0.304 tax coeffícient ie a measure of

only ttre dlscount rate effect of the proporty tax

differentials. l'tre -0.3Oh tax c<¡effic1ent of regresa -
sion I 1s a measure of tt¡e aum of tl.e imputed rental

Lncome effect and the discount rate effect of the tax

ctranges across municipalitJ-es. To determine wtrether

UO.r. oksanen, rtHotrsln8 Demand 1n C¿rnada: Some
P¡:ellmfnerry Dxporiruentation, n Canadian Journal of
Dco¡romics ¿rnd Politl.cal S_c j._ence, Auéjust J.9Õ6 r Tat¡lo 3,
rrc 3, pr JIu.

il 
"r^", 

CanaÍti¿U¡-llpgsinr', Statistl<>s, L920,
Table 85, p. 7Q.
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tkre -().3U4 tax coefflcient repr€,sents only the

dl"scount. rate effect, it remaíns to be strown whettrsr

in fact ttre tax differentials do not }¡ave a signiftcant

impact on imputed rent. 'fo this encl , I present

regressions of A,^= i.-*+r)rr^ wLth x=-Z.J6S and. ofoo
Rr=(m+r)Po wlth x=0 on r, I, and S. They appear as

regres sions III and .Ln Table 7 . In both cases ,

the imputed rent-tax coefficients are not signifi-

cantly dJ-fferent from zero. Hypotlresizing that tl.e

set of market generated woighted renta.J- income data,

*1, for tenant-occupied dwellings is a better proxy

for the inrputed rent. of owrlêr-occupied residences, I

also ruq a regression of R, o¡1 t, y, and s,g The

result appears as regression V in Talrle 2.. Ttre rent-

ta.x coefficient in this regression is also not signi-

ficantl.¡¡ dJ.fferent from zero. It worrld appea.r tÌ¡at

t-lre -0.304 tax coefficient. irr regression I f.s an

evl-dence of only ttre d.lscount rate effect of ühe tax

differential-s. We t¡ave suggested earlJ-er that m is

most likely inv¿¡rla.nt to tax differentials acroas

con¡munities. To the extent ttrat x is also unatrfectecl

by tho tax clifferentiars (on rvhictr no i¡rformation can

be provicled) , the -O.]Ok elas ticity value in reg*res-

sion r is ¿r r¡reasure of the¡ furl capitaJ-ization effect

of proporty tax dll'f'erentials.

4/ t,a" is regression II i.n Table 5 above.
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Ttre last regrosslon strown in Table 7 r¡ses ttre

I¿rnd cost, L, of newly conlpleted bungalows aa tbe

depenclent v¿rriabJ.e. In this regression, the land cost

data are by metropolitan areaa aad ttre resÈ of the

data are by s¡unicipali-tios. Desplto ttris strortcoming,

the rosult of thls regreasion proves usef'I for present

purposes. Regression VI also sÌlows that the Iand cost

L 1s negatively assocí¿¡.tecl wittr ttre prolrerty tax rates.

îhe tax coefflcient. is slgni.fJ.cantJ-y different from

zeto and very close to -1. thJ.s resuJ.t. sug'gests ttrat

a LO$ increase in tbe tax rat.e will result in a LOf.

decllne in J.and value, other value determining fact,ors

remainiug tfre same.

At least two reasons expJ.ainj.ng tl' e trigh tax

eJ-asticity of land va1ue may be cit.ed. Tl-e f'j.rs_t is the

two-üier assessment practice 1n effect in most Canadia¡r

municipalíties. Land is being assessecl end taxecl at

fu1J- market value, wfrereas bulLdings are . ot.U TÌ."

second relates to the absolute perm¿ànence of land

síües a¡rd the relatively i¡reJ.astic natu¡re of the

institutional constraints to the uses nade of urban

land. Usually, urban J.and can bo transferred fro¡n

one type of activity to another only if it ls re-zonod

LY su" tÌre
and Iìates: Federal

DBS con¡ruentaries In Pri¡rcipal Taxes
Provinclal a¡rcl

196() -L9'7O ¡ Cat. No. 8-20I.
Local Governrrrents,
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by urban auttrorities. In contrast, man-made capital

can move mor€ or less freoly fro¡u ono type of use to

another i.n rosponse to property tax differe¡rtials.

Tt¡us, it can be ar6ued that 1and valuee bear the brunt

of the penalizing effecù of property taxation not

only in terms of tax capitaLLzation, but al-so in terms

of the tax eft'ect on landrs rental income.

In ttrls section we tentatively conclucie that

the tax capitalization rovealecl in ühe data is a¡r

lndication of fuIl capitalization of property tax

differential-s. For J-ack of data, trowever, the ottrer

important variables that affect market. values have not

been included in tho regressj.on analysisn Ttrese

variables include the tax-expendlture effects of

property taxes, vacancy rates, and differences in ttre

state of expectatj-ons across rnunicipalitles tlrat rnay

we]-l lead to dissimilaritlos in ttre components of

dlscou¡rt. rates other than property tax rate dLfferentials.

Ttreir absence in tl.e actual regressions may lnjecù

serious bias into the empirical resuÌts and thls should,,

therefore, be considered to be an important qualiflcati<¡n.

B.J. ImÞllcations for EmÞirical ilesu]-ts j.n

Housf 4p:-Se rvices

In Chapter Vr w8 used a ono-market approach to

Ì¡ousj.ng-servlces ancl estim¡rted a c,ombined-reducecl-form

oquation of tl.e forlowlng speciflc¿rtton(tn roga.rittrurs)
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from Canadlan tlata:

R = (în* iu) + qy(l-+Eq) y * n"(tluo) ,A- ¡¡ r -l-- -
e"( r-a, )

A

o'v

qs

demand 
"

I{e appl.ied these findings to the CanadLa¡¡ rental

eector a"nd arrived at. ttre conclusion that a mLnimaL

forr*ard tax shifting may take place in this sector.

Tho use of trre flat LA/" conversion rate for

imputJ.ng the rental- income of owner-occupied dwelling

is questlonable lf tfrere is capitalizatlon of

property taxos. Since our investlgation provides

evidence of l-u11 tax capitarize.tio¡r a rr¡ore approprla.te

converslon ¡'at,e strould vary wittr the property tax

(:)

where n={(Hr+ no), RI= *"ight.ed average gross rental

lncome of tenant,-occupied. dweJ-lings, Ho !3 LO# of

median-value (Po), and ¿\ = (r+Eot¡¡). with. the a-id. of

U.S. data rr¡e arrlved at tl¡e following numeral values 3

-9E = -9.25 r €eti-mated price-elastlcity of
demand;

L/Èq, 
= 0.78 r €stinrated ¡rrice-elasticity of

supply;
= 5.9L r ostimated income-elastic5.ty of

demand;
ô" = o.26r €stimated tax-elasticity of supp]-y-

¡lri ce ;

= I.45t estimated demographic-elasticity of
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rate tlcross sampJ.e observations. I have ro-estlmatecl

equation (¡) urrdør a ful1 property tax ca¡rit¿¡,J-ization

a,ssumpü1on ancl the result is as foJ-lows (ir, logarlttrme):

À' = 0'76 .(å:\??; 
¡B:;å!)" 

* n:17'àf (6)

R3 = o.75¡ F = 25.08r N &: 59

(Numbers 1n parenthesis are absolute
va]-ues of the test sta,tistics for
coeffj-cients different from zero)

where 1. = + (fto* *r)
x. = -2.56/., aqd r =

ob.servaûions.

^, Ro = (m-x+r)fo r rtr = 7.L4þ,

variable ta:c rate acrosa sampJ.e

In contrast to the resuJ.ts using tÌre f1a,ù

conversion rate, ttre tax coefficient in eqgation

Le not" significantly differenü fnom zero from ühe

statistj.ca]. point. of view. Gonerally speaking, tÌre

signs and numerical values of the coefflcients of

oquation (6) ar€ consistent with any of tÌ¡e fo1lowin6

ttrroe casos , namely,

Lo4

(6)

3 /qE/ = I ana /Dr/ > o,

z /qx/ = L axø /Dr/ = or and

Caee III s /qD/ > I al^a /Er/ = o.

The signs are not consistent wltlr t-tre fourth case

/l,U/ > t tr¡rcl /nr/ ) tt, Slnce tf¡e structur¿rl elasticlt,ies

bullt intc¡ the c oef'f ic ients of oquatlon ( ó ) aro all

underldentifiecl, ttrore i.s no way of knowlng wtrictr of

tlro flrst t.t¡roe cases is mo¡tt likerly to be trrrosent ln

Case

Case II
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the regression results. He can sayr horq'ever, that

under Cases f and II, â"=f.O53 anA Q"=e"Z7Z. If we

assume that /O.U/=t and resort to the aid of tfre U.S.

regresslon (equation 37 ín Ch,apter V)r H€ would

a.rrlve at O.8O and O.05 as estÍmat.es of L/, and D-r-qsgsrt

nespectively.

Á.6ain, lf these findings are apecffically

applled to tt¡e Canadian rental sector, tlrey woulcl

suggest minimal forward tax strifting. Indeed, the

fax-elastlcÍty of supply-price estimated trere is even

Lower than the previous esti.¡nate. rt st¡ould. t¡e noted,
t¡owever, that our finclirrgs here are ¿rlso suþ;iect to a

number of quarifications already enun¡erated at tl-e

conclusion of Sectio¡r C in Ctraptor V.

Co ?ax Impact on the Derfved Demand for ptrysÍcal
I)u¡el I ing-.Sfn¡ctU¡.eS " H

In Cana.da ¿urd t} e United Statos, tromeowners

usually own bottr the dr¿elllng-structu,re and the land

site of the residentj.al packerge. The derived stock

demancl for tho package or for Íts components ls thus

seen as a demand for l¡omeownership.

A distinction was mado in Chapter IV betv¿oen

homeownerstrip for ort/[er-occupancy and rromeownership

for rental operation. The fj-rst type of ownershlp
was c¡rIIed ¡:ure-tromeol¡rnors}-í¡-).

All l¡.r¡ureowners derive lncome ancl utllity from
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own, consumption and,/or eale of housing-sorvices on

the market. Homeo'h/ners are seen to maximize utirit¡r

subJect to üÌre constraints attendant to the production,

corrsumption, and, sale of .krousing-services. Ttrese

constraints incl-ude sucl. factors as income, relative

prices, and costs of production. Inclucled. ln the

llmiting colls,traint.s in the aggregate a,re, of course,

the actual stocks of dwelling-structures. !,trese

Êctual stocks currentl¡r owned may or may not be equal

f.o tb.e desired or optimal stocks. It is tlre d.esired.

demand aspect that ie of empirlcal int.erest. in this
sectl'on.

Tlre¡re are a number of highly agéiregated

empírical studies of trouslng a,lread,y d,one for Canad.a,

and t}. e U-nited Sta.tes on a natíonal b¿rsis. Using

stock-adJustment models, these studles indicate ttrat,

on the average, arourrd '/l of ttre desired atftlitions

t.o t}.e existing stock of dwelling-struccures are being
pu,t in place every year ¡¡þ construction activlties.
These s-tudies l ave suggostetl, ttrerefore, that at any

point of tj.me the actual- stock need. ¡rot be equal üo

the deslred stock. For instance, tl- e empirÍcal-

studles for Canada by L.Iì. Smlth and Iì.ÌI. Oksanen,

and for ttre United Statoe by It.F. Muth a¡rcl 'f. Lee

travo indlc¿tted a speecl of' aciJustment, f , w.hich rangos
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on an ¡rnnual basis,LUfron O.23 to O,32

is not vory wlclo

Ln ttre data u.sed

The range

desplte considerat¡le differencea,

by tlreee write rs rÐ-/ and differences

U",O. Smith, Housing irr -Canada, CMltC, January
L97L¡ p. 53¡ D.H. Oksanen, "Housing Domancl in Canada:
Some Prell¡ninary Dxperimentationrr, po 3L5¡ R.l-. lluth,
frT.lre l)omand for Non-Farm Housln8tt r p. 52¡ Tong Hun Lee,
"T} e Stock Demand Elasticj"ties of Non-Farm Housing*,
th.e Review of Ðconomics ancl Sta-tist,ics, !'ebruary L964,
P. 88.

L2/ S^itt¡ used, for 16 the number of dwelling-
t¡nits started and for H tl¡e number of dwelling-units
1n stoclc, both deflated by t}.e nun¡ber of families.
Oksanen u,sed for Ig the curre¡rt dollar value of gross
investment i¡r all housing, deflated by an index of
cotrstruction cost and by tt¡e number of families. It
is not clear whether Oksanenrs Ig also includes
expenditures on alterations, maintenance, and repairs.
For H Oksanen used an est.imated do]-].ar walue of a].l
trouslng stock defJ-at.ed lry an index of construction
cost and by the number of families. Lt", is not clear
w}¡ether Oksanents housing stock seri"es included t"t¡e
val.ue of the h,ousing-package or only the vaJ.ue of t}. e
dwelling-structuro component. of tbe package.

Muth r¡sed for Ig the current dollar value of
al-l new non-farm dwelling-sûructures, including
additions and. aJ"terat.ions made to existing structures,
maintenance and repaj"rs, and capita]. improvements on
raw lanri sites. His Ig is deflated by ttro populati-on
of the United States and by tho Boeckh construction
cost index. For H he used tlre current dollar value
of only t.t.e dwelling-structures, rteflated try t}.e
Boeekh index and by population. Lee used the same
type of data as used by }luth, except ttrat Lee defla,ted
his data by tlre number of fanrllies instea¡1. The Il
series used by Muth and f,ee r,{as taken from L. Grobler,
l). Bl¿rnk, & L. lriinnick, Capital !'grmation i¡r lleeiden-
tiâI Real Ðsta.te: lre¡rds ¿lnd Plospects, Natj.onal.
rlureau o1' uc<¡¡ro¡r¡ic kesearcfi, rrrl¡rceton unrverslty Press,
LgrO, 'Iatrle D-I, pp. JÕ0-361.
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l,n the numerical value <¡f the rate of r€placenent

dem¿.¡.nd agsumecl in order to arrlvs at. an eetimate of
L4/

Ço-

Stock adJustment models properly belong to

time series ana.l"ysis. The data at our disposal permit

only tl.e applÍcation of a croas-eêction analysis by

municipalitíes, since tinre serles daùa, on effective

reridontial property tax rates are not a-vallabJ.e. In

the cross-section estim¿rtion of the stock dernand

eqgation for residential st.ructures, f ltawe adopted

arr equilibriu¡n assumption ttrereby ignoring diseq¡ri11-

b.rlum conclltions.

1lTre equilibriunn assumption reqglres the

measurement of the unobservable I'd.esi.redrt s'tock figures

in ûhe sannpled commt¡nities use<l Ìrere. Slnce tl- e data,

on the actual stock of dwelllng-stxrrctures in these

corununities may not be equal to ttre rtdeslred" stock

figuree, it might be necessary to make some adjustments

to tl-e actual stock data, of the given year in order to

approrlmate the optimum or I'desiredrr quantity figures

Ú/po" j-nstance, oksanenf s e.stirnÉrte of t 1s
O.236 under the assumptlon of a 0.lo256 rate of
replac€u¡e¡rt <leuran(i, wlrereas Lee I s es tJ.mate of f le
O.285 u¡rcler the assuurption of' a O.O35 rato <¡f replace-
n¡ent cleuand. If we apply the 0.0256 assumptlon in
Leors result anct tlre o.O35 assumption in Oksa¡rtrttrg
rosult., Leors ¿rnd Oksa¡renrs estimatos l'or C will l¡e
o.276 and O,245, respectiveJ-y.
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under exi$ting market conclltions during ttre year in

ql¡estlon. For instance, lt may be necessary to adcl to

the existlng stock data those dwelling-structures

that have been completed, not of replacernenù demand

in subsecluent. periods, thereby filJ.ing ln tt.e gap

bet¡¿een the actual ancl the desired stock f i6ures.

l'he adJustments cannot be pu:rsued here for lack

of data ¿ì.¡tcr t¡f empirical studies at" t-lre city or

municipal level. In. making the addltion, for example,

se wouLd be J.ef t wo¡rdering how far to proceed wiü-h it.

Ttre empirlcal speed of adjustment per annum for Canada,

of one-tfiircl may rough.J.y indicate that t}.e addition

requlred is over Ëtre three consecutive yeara. But

thls procedtlre implies ttre very restrictive and indeed

q¡¡estíonable assunption ttrat the desired stock w111

not clrange over tl.e ttrree consecutlve years " Even if

tl. j.s procedure serves eìs a first aBproxlmat.ion, the

speed of actjustment of '/) i.s a national. average and,

therefore, need not appJ.y. to eacfi of the 59 sampled

co¡nrnunities used in tbis study. There is no availat¡le

emplrical evidence on t.kre speed of adjustment at eac}.

community level nor any data to utlllze to this encl.

Uo, ttrerefore, resort to the additlo¡ral assumptlon

that t}.e actual stock data are "adequaterr proxies for

tho desired stock flgures.
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Generally speaklng, there are reas¡orls why

actual cross-Bectlon stock dat.a, can generate i¡rforrna-

tion tlr¿rt is sultab].e for the estlmati.on <¡f structuraJ_

relatlo¡rs under eq¡rilibrium assurnptJ-ons !-i.rsü,

cross-s€ction cl¿rt.a by nunicÍpalities or clties ca¡r be

consídered to be long-run market data. The tremendous

dffferences among munJ.cj-palities with regarcl to

population sl-ze, income, renû, tax cost ¡ land cost,

etc., are themselves measures of ttre 1on6-terrn

dffferences annong üheso corumur¡itles. Indeed, ütrese

dlffererrces persJ-st for years, evsn for decades. l'rom

an econometríc point of view, these differences.may be

treated equival.ent to observations on lror* Earkets

adjust. üo long-run chan6es in such b,asic determinants

as prices , lncon¡e, tas tes and preferences , po¡rulation,

property t¿rx cost; land cost r et ,.I5/

Second, the averaging of variatr1es in ea,ctr

clty or munlcipality, whictr trappens in cross-section

dat.a,r offers an nexcellent cÌ¡a¡rce for the random

eleme¡rts to caucel outrt , leavlng a closer metr'sur€ of

tl- e nt.ruerr values of variabJ.es" In<leed, Dkanem and

u/ ß,. de
Rental Ilousing"
Decembor L97L,

Leeuw Eka¡rem, "The SuppLy of
, The

¿b N .F.
Amerl.can l)conomlc lì.oview,

vol. oI no. 5¡ pp. 8()ô-ö17.
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de Leeuw, Ivluttr, ancl HuírI!þ./ have conrrJ.tlerecl the

avortlgo faurily inco¡ne data in a city or metropolitan

area as a rneasure of Frledma¡r I s permanent or normal

income .!JJ Alo'g the same lino of argun¡ent, it ca¡r

be presumed too t.l. at clata: on Èhe average number of
room6 per person or per household in eactr city or
mun:icipality will serve as a good proxy for the

equiribrium or desired average arnount of room space

demanded in the communlty.

c.1. st.ock Dem¿rnd Reåression }fodel specificatioÊ:

Ttre specíficatÍon fol.lows a very simple

procedure. ?he consumer unit is either a person,

fami].y, or a housetrold (family and non-family). The

physical dwel.Ling-structure H J.s measured, on a pe-r

room basis. 'ro bring out as much as possible ttre

effects of tlr.e t.ax, prÍce¡ and income variables, the

speclfication proceeds with norurarization of the supply
and de¡nand equatior:,s in res¡rect to d.enograptric factors.
The number of rooms in the community is ttrus expressed,

!þ/î. de Leeuw, *T}.e Dernand for Housing: A
Review of cross-section .Evidence,', Review of' Ðconomics

, vol .53r rlo. l, lteu ;Dkanem & de Leeuw r oÞ. clt . i lì. F. Muth, ,rThe Ue¡nãnA
for Non-l'arm Housing", in A.C. llarberger (.d. ), Ttre
f)emand for l-rurabr.e_ggeds, universlty of cl.j-ca6.o FFã"r,

t Reid, H,usi-nfL and Income,
University of Chlcargo press, Lg6Z.

LUM. Frledrtranr A I'hoory ot' consumrrtio¡r tr'unctlon,
Prirrceto¡r Univor.sity pres r r-LrbZ .
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otl a p€r capita, per famJ, lyr or p€r lrouseholci basls.

In a cross-aectlon etudy, tl e exlstÍng volumo

of room space as well a6 ttre number and, size of trouse-

holds ancl fa¡nj"lies are given features and characteris-

tl.cs. The quantJ-ty in supply of rooms per capita,,
por famLlyr or per trousehold is thue also given. If

this quantity in supply can be properly cJ.assified as

a pre-determlned wariable, ttre system of equations is
not simultaneous and estimates of ttre tâ*, price, and

income elasticities of the stock d.emand, for physical

room 6pace ca¡r be obtained via a single equation

approach.

The st.ock denand ¡cegressio¡r model in tbis case

may be expressed as foJ.lows¡

P* = P*(1, r, H, u) Q)
wlrere P*=

Ï=
L-

H=

U=

Due to the

expendl t ure

a].torn¿rt i ve

market price per room of dwelling-structuro;
average family i.ncome;
effectlve residential- prop€rty tax rate;
number of rooms per capit.a., per fami.lyr or

per Ìrousetrold;
the disturbance term representing all other

possible explanatory and./or rand.om
varJ-ables not explJ.citJ"y accounted. for
ln the regression modeI.

data Linitations such vari.ables as the

effocts of property taxes, prices of

¿rssets or goods and gervlces, and vacancy
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rates aro not lncluded in the speciflcatlon. The

absence of ühese variabres ln the actual regresslons

reported trere may inJect bias into ttre empirical

reeults. In partlcuJ.ar, vacant dwellings form part

of.tl.e stock of residential units avaiJ-able for
occupancy in the communities ancl should ttrorefore b€

added to the numt¡or of occupled dwerlings. Tl¡e data

on rooms per capit.a (p"" fanri,Iy or household,) used

t¡ere do not. include t.kre rooms of vacant units. rt
cannot be verified whetber tbe presence of a vacancy

rate varlable in the actuar regression would make a

sígnificant difforence to the empirical results

r-eported tre¡'e. Ît¡e cross-secti.on stuciy on u.s. rentar

bouslng by F'. do Leeur¿ ancl N. EkanenrlV ir.¿icated that
vacancy rates in U.,.S. metnopolitan areas l.ave no

etatistically signiflcant effect on rent levels in
t}-ese conrmunities. This finding may well be applicable
to the Canadian situat 7or..U

C.2n Dmpirlcal eviclence: Stock Ðemand. f'or Room Spaee

1|he unit of measure ls roonn space n Ttre Census

dwelling unit proves to be a very poor explanatory

¡9,/l-. de Leeuw & N. Ekanem, rTtre su¡:ply ofItental IIr¡us1ng,'r pp. 8t.t6-812.
!2/ALthough dat¿r on vacÍìncy r¡r.tes in Canad.ian

metro¡.roÌitan areas ¿ìre av¿riral¡lo fr¡¡¡¡r the r9ór census
no attenrpt, is nrade here to run a eepa.rate Canadlan
rogression by nretro¡rolltan areas incorporatin6 t.tre
vacarÌCy v¿tri¡rtrlo.
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varl.ab].en The results of regrêssj-ons uslng the Census

dwellLn6 unit as on€ of the explanatory variables are

not reportod in this study.

The observations are the same 59 cities or

munlcipalitíos arready uged in the preceding chapter.

Ttre results of ttre regressions are summarized in Table

8. The notation usecl Is clefined. l.n the footnotes to

the tabre. The demand-prlce speclfication is base,c on

the empfrical evldence supporting ttle fuJ.l tax
capitalization hypotfre sís .

There are tl- ree types of room spac€ variable

used, namely: (1) U_ = number of rooms per capita;p
(Z) Hn = number of roomsr ¡ler housetrold; and (:) Hf =

number of rooms per fannily. T\+o types of d.emancl-price

variabJ-e are trsed as dependent variables, namely,

(f) price, P, per Census dwelling unít; and (a) price¡

P*, per room.

It, l-s advantageous üo use the price p as a'n

alt¡,ernative dependent variabJ-e. It allows one to

cbeck for possibLe bias in the estimates of tt¡e <iemanci

parameters that could arise from errors in measurement,

in the averago number of rooms data. Tfie roo¡n clata

are bulJ-t into Hp, lllr, and Hr. At the same time, ttro

room data errte¡' as deflators of the prlce per censue

dwolling unlt in order to ob,taj.¡r prlce, p*r pef room.

rt' is oxpocted ttrat tl¡e regreaslons using roéíro p and
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VARIABLES

I lotnOP

II lot 
rO 

P*

III loerOP

IV log 
tO 

P*

V J.o6rOP

VI lo8 
rO 

Pr

INTEII.-
CEPTS
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Table I
ST'OCK DDMAND I{ÞGRESSIONS

o.28

o.36

o.50

o.56

o,57

1.(J6

toe 
rU 

y

1.()4?
(e.l7e)

o.842
(5.szo)

I .005
(?.3s0)

o.983
(z.t5z)
o.979

Q .zlo)
o.787

ß.szz)

INDEPDNDDNT VARIABLES

log to r 1oB to Hp lo8 toHtr

-().286
(3.2.44 )

-o.299(z.glg\

-o.2.62(z.etr)

-o.269(z.gi5)

-o.'¿75
(z.9z:-)

-o.346(t "zya)
Notes: Numbers

coefflcients
P=+( P +o
P = media.n market value of ohrner-occupied dwellingsi Rr = weignted averageg9o"s rental inconte of tenant-occupi.ed d.r,¡ellings; (m-x+f)- sum of morügage
rate (7.t\í) , depreciation rate(x= -2.56þ), and,-property tax rate(r);
^+x 3 market value per room; Y= aver6age fanri}y income; H_, H*, and H4 are
number of rooms per capitar per frouseh,old, and per fami{y, 'fespectilely.

SOURCD OF DAîA: See .å,ppendix A of the stucty.

-o.29L
(z.z;-5)

-o.543(g.aeg)

in parenttresis
different from

R1

lo8 tt,Hr

-o. r60
(<¡ ,z ly)
-1.13r
(5.29a)

) = estimateo average market value for al.l dweltings;

are absolute values of the test statistics for
zero; N = (lg\ number of observations;

-tR- F-Ratio

o.78

O.6E

o.76

o,74

o,76

o .67

Jl.20

ró.83

27, .62

24.3?

T7.48

L6.56

-o.1r2
( o. o3a)

-o.7U-3
ß.sgz)
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loglo P* as alternate depe'dent varlabres wlrl show

tremendous changes tn tt¡e coeffÍcients of 1oe1O y

and loBL r from one regresslon to anottrer if in
fact tl.ore are considerabre errors in measu.rement.

Bãsed on the results, it wourd seem that the poasibility
of error-l¡ias is very minlmar. The coefficients of
lo8roY and loglur are quite stable in arl regressions,
except. for tl e regression using H" as one of the
explanatory variables " The coefficients are si6nlfi-
cant.ly different fro¡n zeîo frorn ttre statistica.L point
of view.

ottrer possíble serious consequences of measure-

ment. errora in variables are those arising from the
property tax rate data. Since tl" e appropriate
demand-price speclfication must bo based o¡r fult tax
capltalizationr of necessity¡ the property tax rate, r,
tras to be t¡uirt into t-bre depencrent varlable, wlrlre the
rate arso appears as a separate independent. variable.
Agaf-n thi-s arrangement is unsatlsfactory from a purery
süatisticat vlewpoint. Ð:crors of measure¡nent in r
may inject' bias into the estinrated coefflcients. one

way to ctreck for this posslbtrity is to compare tlre
results of regressLons of variabLes,

Po, Pl E Rr/(n-x+r), and p = *(po* 
"r)

on Y and ro To thls encl, r prr:sent trro folrowing
re8ressLon rosults ( rr. lo8arlttrms, but with ttre terru
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il logl'rr oml tted.) :

Po = 0'8? 
ë:l?r!,1" 

.(å.¿;?ri . (Z:1'ilf (e)

N = 59, RZ = Q.69 ¡ p-Iìatio = 18.Ot+

Pt = u'e4 å:äi)" *ri:33?r'.(8:iÍ,,r' (p)

N = 59, F2 = o.73, F-Ratj.o = 2u.45

(Nunrbers in parenthesis are test
statistics for coefficients
d5.fferent from zero).

rn Èerms of ttreir standard errors, tÌre coefficlents of
loer.T and logl'r in these regressions and in regres-
sion r (taute B) are not signifi-cantly different from

each. otl¡er. Tt¡is would índicate tbat errors in
¡neasurement do not inject serious bias into the

esti¡nateci coefflcient.s .

It carr t¡e seen from tl- e re6ression results
gummarized in Table I tirat both the Hn(rooms per house-
tr'ld) ana the Hr(rooms per family) variables do noü

ehow a statistically si6nifícant effect on tlre demand.-

prlce exce¡rt wtren tt¡<¡ price variablo is øxpr:essed on

a per room basls. l'his can easi.l¡r be s€en by comparing

the test statist j-c of 1oerUI{n and loer. I{, J.n

¡negrerisions rrr and rv ancl regressio¡rs v a¡rd vr. rn
other words r \ and H*. are pickj.ng u¡r ül¡e varlation in
px due to the normallzatj_on of the €quatio¡r.
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In contrast, ttre coefflcient of togtOHp remains

statistically si8nificant rsith or without thc defl¿rtion

of the demand-prico, P, by the tlverage number of roorns.

on this basis, lt may be sur¡nised. ühat the regressione

usin6 HO offer more moanin6ful results. l.trese

regressions (r and rr in 1'able 8) srroulcl also provid.e

a more relial¡le basÍs for derÍving a stock demand

equation t'or physical accommodations.

The demand eqlrati.on dorivable fronr rcegression r
wtrlclr uses price ¡rer dwelling, p, as ttre d.ependent

variable is

H- = 4.42 t3'6tt r-o'98 p-3'44
p = 4.42 y-" vv r.-u'7u p-J rrr (f O¡

The per capita <lemand for room space is elastic with
respect to income, T, and tr¡¡it price, p. For all_

practical purposes, the estimated, tax-elasticity of

demand l"s unitary. Tl.is means ttrat a Loþ increase in
the property tax r¿ill result in a. lO$ decrease in ûhe

quantity demanded of room-space per capita ln tbe

mu¡riclpal.it j.es.

The de¡nand equation derfvable from regressJ.on

II (tatrfe S) which usea price per room, p*r âB tho

dependent variable i's

nn E 5.69 yL.55 r-u.55 (p")-1.8b (rr)
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The estimated eJ-asticities in this case ar€ lower.

the reduction is mainly due to the nonnalization which

trae l¡rcreased ttre coefflcient of logl,rHp in regre{rsion

II. In contrast, tÌ¡e coefflcients of 1o61Oy and

1o81'r are lrardly aff'ected by the normalizatíott.

However, ttre ¡nore credibJ.e estimate of tÌ¡e communlty

deurand funcEion for room-space per capita may well be

equation (rf).

c.3 " 4mpirical Evidenge: Demand for Pure-Ilomeownerstrip:

In the context of natfo¡ral or r:egional trousing

policy, widespread ownership of resid.ential dvellin6s

Ìras always been eonsidered a soclally desirable goal..

It should be interesting to specificall¡r analyze tkre

space demand of ttre pure-tromeown€fso

Farrel and Cramer had advocated the hypothesís

that in acldition to t.l.e utility derj.ved from the

consumpti<¡n of housl¡rg-lservices r ârl own€r occupant

derives further satisfaction fron ttro fact of irome-

ownerskrlp (emphasis mLne )Y Ttre urge to possess and to
own ls emotional,ly strong and qulte universal. rndivi-

dua].s demonstrate thls feeling in many aspects of ttreir

day to day life. All other considerations remaining

Nr.t. Cramer, The orvneqstrip of Major Consumer
Duqables, Carnbridge Urrlversity press, L96Z; M.J. IrCrrellIt?he Dem€ìnd for Motor Care ln the United Statesn,
rlournal of' Itoyar.statistícal _soc_ietv, series A, vol. LL7¡
L954 r pp. l71f cited by Crermor.
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tt¡e aame, a p€rson w.tro can afford to oltt¡er buy or

rent. a house of his ctroice will most likely chooae to

oh'n t} e propert¡r. Pertrapsr w6 may general ly state

ùÌrat were lf not f<¡r monetary (e.g., incone) rttd

lnstitutionaL constraínts (..g. , legal prohlbiti-ons

to own certain kinds of property) b,eyond tl.e corlsumers

control, coneumers r+ould choose to own most of t.Le

assets tha.t attract tl¡em now and in the future.U

At ttre leve1 of aggregation of' ttris study, ft

would seem tl.at t,trore are at least tÌ¡ree major facùors

or constraints t-trat affect tÌ¡e communj.tyrs ctrolce or

preference for pure-fromeownerstri¡¡ of residentlal.

dwellings. They are (f) income , (Z) retative prlces

or cosùs of rental and owner d.wellings, and (¡) the

property t.ax cost whicÌ¡ cannot be shifted to a second

partyU by a pure-tromeowner, but may be partJ.y

shi-f tod t.o a tenant by a. J.andlord.

The higher the average famil.y or per capita

personal inco¡ne in a comnrunityo the higher l"s the

4J v.¡
Consumers, 5t;
pp. 4t¡t¡-4c¡r .

Gord<¡n & Ìf.S. Lee,
s{.o r Van Nostrand

Economics for
Reínholcl Co. ¡ L967 ,

'42/rn this connectlo¡r, Le Roy do BrockschmLdt,
trave criticlzed tho taxi¡.tion of resJ.dential property
because ttre bax discourag,es pure-ho¡noownership, see
HWho Pays the School Property Tax?,', Month]-y ltowiew,
Fode¡'al- Rese¡'ve Bank of Kansas, Noven¡ber L)Jz
PP. 3-l).
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expectod degree of pure-tromeownorship. Conversely¡

ûtre b.fgtrelr the prfce or annual carrylng costs of

owner dwellíngs relative to tl at, of rental dwellings,

the lower ls the degree of pure-homoownership. Slnco

tÌ¡e property tax cost entors as part of ttre carrying

cost of ownership, it can be subsu¡ned in th¡e relative

price or cost variable.

Tl-e ratio of owner-occupied to tenant-occupied

dwelli-ngs rr¡ay serve to inclicate tl- e de6ree of pure-

homeownershÍp in the commuuityo The trigher ttre ratio,

tl.e more prevalent is ttre degree of pure-Ìromeownershi¡1.

this ratJ.o was relatively high in Canadlan municípali-

tl.es in 1961. lhe mea¡r ratío for ttre 59 observation.s

ín this stud¡r was L.57L.

The specificatíon of t}.e regtression model for

the demand for pure-tromeownerstrip in thls sub-section

follows tt¡e sante pattern of reasoning as that of the

¡:eg¡îession model for the stock clemanct equation. Ttrus

ttre relative price (o" cost) f" treated as¡ dependent

upon t}.e pro¡ierty tax rate, averag'e family income,

and t-he ratio of owner-occupiecl an<1 t.enaxt-occupled

dwelllngs. ,fhe regression in turn allows the

deriwation of a demand egl¡arion in the sense of pure-

ho¡neor+nershlp relative to renting.

Tle result of our regresslon appea,rs a's equation

LZ (ft logaritl¡ms, but with the term rtloéí1, omltted):
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PH(#) = -r.or9 + 0.599 y - o.o5z r o.:.es (#) (re)
'r (j.o53) (u .5L3) ( 6.455) '^t

N a 59, fì2 = o.654, F-Ratio = 15.08

(numbers in parent^hrosis are absoLut.e v¿rluee of
the test statistics for coefficlents
dLfferent from zero).

from whJ.ch one may derive:
H
(Oi, = o.oooozó3 yJ'186 r-o'"'r!#r-5'3:-9 (rr)

'.I.

wt¡ere (HorlHr) = a measure of tfre degree of pure-
homeownership,

II^ = toüal number of owner-occupj.ed clwellings,o
Hl = total number of tenant.-occupied dwetlinge,

Po = ¡nedian market value of Ho r

Pl = ^y(m-x+r) = estimated average market price
of Hrr

Rt = vreigtrted gross rental income of H1r

(m-x+r)= sum of mortgage rate (7.]h6¡, depreciation
rate(x=-2 .56'ft), and ttre variable
property tax rate("), and

Y = avera8e family income.

As a separaüe regressor, tlre property tax rate

has a statlstically insignificant coefficlent. However,

ttre tax ef fecte are incorpor¿itecl in the relative cos t

or price vari:rble,

å=(m-x+r)Po = *. (rr*)l'r- \ xr
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lì^ Ie a u¡easure of the lrnputed rental. cost of ownor-o

occupied dwellings.

It can be seen from equatíon (fZ) ttrat the

aesociation between Po/Pt and Ho/Ht tras a hlgh

degree of statistical' significance. In addition, the

association 1s negatlwe, as ttrooret.ically expected,

meaning ttrat ühe higher ttre annual carrylng cost of

owr€r-occupied dwelJ.ings relative to thå.t of rental

dwellings, the lower ie ttre degree of pur:e-homeownerstrl_p

in ttre community.

Equa"tion (13) presents tl¡e d.erived deman<l

functlon in the sense of pure-Ì¡omeownerstrip relatiwe

üo renting. It. appears very eJ.ast.J.c wittr respect. üo

irrcome and relative prices .?y This result sraggests

ttrat income and the annuaL carrying cost- of ownership

(ttre main buJ.k of which is in ttre form of interest
2,4 /payments=:iáo property taxes ) are very importanü

deci.sion variab]-es to an economic

owns or is contemplating to buy a

own occupa¡rcy r

Since all dwelJ.ings are subJect to the same

'ÐJ In an alternatlve interpr€tatlon, tl'e estL-
matecl numeric¿rl elasticity of -5.)L9 J.n equati-on (13)
measures the elastrclty of substituti<¡n between oì{n€r
ancl rental dwollln6s.

24/ Interest ir¡come foregone if the acquisition
of dwolllngs is self-financed.

unit who aJ.ready

resiclence for hÍs
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property taxatlon, it may welJ. l¡e that both llo and

R, lnclude the tax cost. flowover, the relatÍvet
extent. of tax inclusion dlffere betweon the two rent

^variables. Ro lncludes the fuII anlount of the tax

cost per dwelling since ownor-occupiers pay and bear

tl-e fulI amount of the tax then¡solves. In contrast,

R, includes only a fraction of the tax cost the sLzøI

of whictr depends upon ttre extenù of forward tax

shÍ.ftíng taking place in ttre rent,aJ- sector. The

extent of forward tax shift,ing in ttris sector i.s

primaril.y governed by ttre relative elast.icities of

ure demand for and suppJ-y of trousing-services.

In Sectlon C of Ctrapter IV and Soction Bl of

tl¡e present. cbapter, we have attempt.ed t.o estima.te tl-e

numerical values of the demand and supply elasticities

of trotlsing-servlces. Due to data. limitations and the

conaoquer.¡.ü idontificatfon problems, we trave falled

Lo arrive at conclusÍve flndings on the numerical

va]-ues of these elasticities. The estimated elasti-

cities for tlre or€-ñarlcet model of trousing-services

have suggested that only a mlnimal forward tax shÍfting.

¡nay take place in the rental sect<¡r. Thls 1s a

tent.ativo conclusion since it Is subject to a nunrber

of qua1ificati.ons already discussed in Sectlon C of

Chapter V. In partlcular, the cross-section data used

for tho houslng-servicos regression modsl may not b.e
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of the long-run typen lnstoad, tl- e clata, may be of the

sh,ort-run type ancl ttrus r may trave captured. only the

lnitJ.al out.c<¡mes of the wtrole procesa of forward, tax

shif ti¡rg which ie a long-run plrenornenon.

Althou6h no conclusj-vo evide¡rce on tlre extont

of J-ong-rur fon¡ard tax s}.ifting tras emerged from tÌ¡e

study, it carr stlll be argued tl¡a,t a fraction of tl-e

property tax cost ig bor.rre by t}.e 1andlords in tlre

long-frlrlr This meana that even if full q¡uantlty

adJus-tments takes place in the market, ttre ¡catio
rt."'o/RL w.ilJ- etill reflect relative differences 1.n the

t4*. cost components. Indeed, it is d.oubtful tl- a.t the

L96J- cross-section data used trereln rsr¡fficlently"

ref.lect long-rr¡n rnarket outcomes. Ilut outr findings

seem to indicat.e that. the 1on6-run market supply of
(demancl for) rent.al Ìrousing-servicos is far from belng
perfectly el-astic (inelastic). If ttrJ.s is eo¡ the

full amor¡nt of tt¡e üax is not shlftable forward in the

rental. sector ancl trousetrolds can a-void payment of a

fraction of the total property tax cost a..seociated r,¡ith

ttreir consumpüion of housin6-services Ìry choosing to
b,e t"enantgn whettrer or not thls fraction is signifJ-cant

enough to warrant a change in tenure for oxisting home-

ownersr âs well aa the payment of moving costs,

r€malns a¡l unr€solved issue u¡rtil more i¡¡forn¡atlon ancl

better data bec<¡mo availablo. Moreover, because
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t.enants also have movfng costs to fncurr landlords

are put i¡r a better position to formally ctrargo a

trJ-glrer rent in response to property taxation, over

and above wlrat might actually be shiftable wittrouü

ttrese costs. If tl.is 1s the case, there r¡ay be a

further reduction in the tax cost differential
a\

between R and R-.OI

D. lax Impact on ttre Volume of Resldent.ial Constructíon

Thls sectlon wi'lJ. investlgaLe tt¡e empirical

content of the hypothesis ttra-t the property tax reduces

ül¡e volume of residential construction. Ou:r general

flndings here support thls hypothesis, thereby

auggesting also the presence of forward tax shiftin6

ln tlre rental sector.

D.1. ltogression Modol Speclfication for t} e

Residenti.al Construction Sgctor

(") Gross Flow Demancl¡

Let us take ttre fa¡niliar stock-flow model in

Lts eiroplest form and start with the idea of tt¡e

deslreQ aclditio¡r to the exlsting st<¡ck of dweLllng-

structures, H. Tl¡is desired addition is represented

by tlre differenco between the desired stock, HlÉ and

the actual etock, Hr, 1.e.,

Iå = l{* - H. (r5)
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H* is a' varlable bt¡cause it is dotermined by such

factors aa prices, income, property taxes ¡ and tastes

and preferences¡ tl.at do change over time.

Strlctly spoaklng, Iå should not imply a.ny

particular tlme dimension, si¡rce it j.s a difforence

botween t¡vo stocks at. the sa¡ue point in time. Furttrer,

tl¡e closing of the gap between H* ancl H need not be

fulfilJ-ecl withln a specified time perlod. In fact,

in a growing nrarket area it ¡¡¡ay be dout¡ted whether the

closing of the gap i,s ever accomplished at aJ.J-.

Investors may want to close the gap only at a' certain

speed per enr¡um, depending upon their reaction to

various economic indicators that affecü their decisions.

For instance, if they consicier the j-ncreasecl de¡nand

for lI to b.e t"emporaryo they would produce H ín a smalLer

v.olume than if they view the incroase to b€ permanent.

trndeed, in simpJ-e stock-flow models, only a certain

fraction of Iå 1s acconrplist¡ed every year, over and

above tt¡e ciemand for replacement purposes, i.e. ¡

( re¡

where

I g

(o(
=dll=

d=

0

l)

lJ = Ir = O-Iä

I is the speed of adJustment per annurn,

replacement demand,

fractional rate per annum at whictr
repJ-aceurent takes place,

= actuaJ. net aclditLon t<¡ existing stock,

= actual gross addition to It tr 
o

I n

I g
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In a growing econonry, Ig will represent the annual

groas flow dsmand for new ciwelllng-structures.

Let. the desired stock be:

H* = ø (y, p, r, K) 1rZ)

where P = price of H, Y = average famlly income,

r = effectlve property tax rate¡ and K = all other

demand determining factors such as ttre number of

famllies, family sLze, tastes and preferencôs, and

relatíve prices of al.ternative asgets. Eqgati.on

(16) can tfrus be tre-statecl as3

r_ = o fø(v, p, r, K) - nJ * dH (re)g

representing ttre gross f].ow demand for new H.

(U) Ttre SuppLv of Now H:

The volume of newly completed dwelling-

structures is seen to depend upon the unit price, P,

construction cost, C, and property tax, r, which cân

ho buiJ.t into P due to tax capitalLzat,íon. Ttre supply

of new H is:

r*=f(P'c)

In flow e<luilibrium,

1r r)

r(P, c) =6i:ø(\, P, r, K) - uJ * dH (zo)
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(t) Rqgresglg¡r Model for the Sunply of New

DgeIIlne-Stmctures

Equation (19) can be r€-sta.ted as:

P = J(rs,c) (zr)

if , in fact, the indlvidual supplíer of nev¿ <twelling-

structures or the resldential constructlon industry

is not a price-taker. It" nreans that. part of the

variatio¡r in P could be explained by ttre wolume of rn.
Substltutirrg (Zf ) for P in (ZO) anct sotving

for I^,
6

Ig = xl(orT,rrHrK)
SolvLng for P in (ZO),

p = Xz(c,y,rrHrK)

Dquation (ZZ) and (ZS) are the reduced-forms

structural equat.ion (fe) and. (f 9).

(zz)

(zl'l

of the

If there is no simultaneoua relationship

between (rg) and (r9), i.€., ttre ¡cesictent,ia¿ construc-
tion industry is a price-taker, ttre onLy relevant

eql¡ation f'or present purposes Ís 1f l) . The Ordj-nary

Least Squares nrodel (Ot,S) for t.be supply of new

dwellíng-structures is thus ¡

rs = xj (P,c,uj ) (zt+)

wllere u3 is the random dlsturbanc€. I{owever, if ttrore
Ls slmultanelty in relationshlp, ttre Tlvo-stage Least
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Squaros('t'stS) method 1s moro appllcablo.

Least. Squares moclel for the supply of new

etructures is

Ttre TVo-Stago

dwolling-

(zs)

the

Pon

t* o xh1 î,c,u,4)

wlrore Ur* is tlre ranclom clis turbance , and î is

estin¡ated price resulting from a re6re6slon of

C, Y, r, K, and H (seo eguation 23) .

All the regressions reported in Tab,le 9 below

are logarltt¡mJ-c J.inear approximati<¡ns of (24) a¡rci (Zl)

Due to data limitatlons, aJ.J- thre other dernand deter-

mining factors represented by K are not included Ln

the actual. regressions. Îl¡.e impact of population,

Ìrowever, j.s accounted for 1n tl¡e regressions because

the stock of H, is expressed on a per capita basis.

I).2. Emrrirical. Dvi4ence

For empirical purposes ¡ ttre voJ-une of new

dwelling-structuros ref,ers to newly completecl dwelling

units on t}.e Census definition. It is not possible

to achleve further standardi"zation of units, sayr in

terms of roorn space as in the earlJ.er regressions.

Tlrero are no published data on the average numL¡er of

rooms of rrewly conrpleted structures by cities and

municipallties.

To be abJ.e to make use of'
2\/

construction costr-Éór 100 squaro

U-/ Do not include proporty tax (inqulry from
personnol of tho Contral- Mort¡3ago and Ìtousing
Corporatlon, Wlnnipog regional office).

available data on

feet, the orl,ginal
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59 BampLe obaervations are reducod to the number of

metropolltan amd maJor urban aroas for whLctr const,ruc-

t,Íon cost data aro available. Consequent.ly, there

remain only 26 observatj.ons to uae in this sub-aection.

ALthough tl¡e construction cost d.ata' are by metropolitan

and mal or u.rban areas , it 1s reasonab1e to assume th,at

eonsüruct.lon costs do not. differ a'cros-q citl.es or

mun1cipal-ities thereof. In our regresgions, therefore,

municlpalities or cltJ.es beJ-ongJ-ng to the same metr.o-

politan area trave the same construction cost..

The results of tl¡e regressions are summarized in

Table 9. Tt¡e not,ation used is defined in the footnotes

to ttre tab].e.

Regressions I ancl II are obtalned by Ordinary

Least Squares (OlS) r.thod.s. In regression I, the tax

is bui.lt into ttre pri-ce (p) variable; rslrereas in

regression Iï, the tax i.s unscrambled and app€ars as

a separate reg-ressor. Thus, Þ is a neasure of tl.e

unit. price without, tax capitalization .æ/ It must

26/
The average unit ¡narket values of owner

and rental dwellings rsitlr.out tax capitalizatlon are,respectiveJ-y,
llo (m-x+r) to

simple avoragell.erefore, the
ls a n¡oasure o
ie con$t¿r¡rt ac
+/- (nr-x+r)P +
[ñu 't.gt.á oI..,.

ã$;Ia(m-x+r)t' + or-7
f P. In Table 9, since the (rn-x) factor
rolJg samplo obssrvatlons, tfio uso of
RrJ to represent F ¡vill not affect
iesulùs except for ütro fntorceptÐ.
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tre notod th¿¡t the relevant OLS est1-mat€ of tho supply

oquation 1s regression I si¡rce t} e oarlier findings

aupport a prlce spocifJ-catlon wlt.L full tax capital.i-

zat.ion. Regreseion II merely aervos t,o cross-check

the explicÍt statistical signíficarrce of the tax rate

asl a eeparate regressor.

Regreasionslff anü IV aro l'wo-Stage Least

squares (tsts) nr"rsions of the first two ol,s regressions¡

Agafn, reÉjression rv serves üo cross-check the expliclt

performance of the ta.x rate aa a separate explanatory

variabJ-e. ,l.he reJ.evanü ÎSLS estimat"e of ttre supply

equation is regressJ-on III.

Tho usefulness of the 1SI,5 equations can be

appraised ln tw.o ways. l-Lrst it is one way to correcü

for possible simultaneous oquation bias built into ttre

OIÆ equations if , in fact, the residentia..L construction

lndustry is not a price-taker. I¡1 otÌrer word,s, the

price variable P may not. be independent of the volume

of newly completed dwelling-st¡rrctures. In this

connectlon, it may be noted tha¡t ttre price variables

aro 19óf data, whereas the volume of nowly completecl

dwolli¡¡g-structures, Ig, is a simplo avera€,€ of the

constructio¡¡ clata for the LgoO-L965 perlod. Alttrough

I_ Ls an average ce¡rtered on ttre L|6O-L9(8 period,g

this average inclu<les tho year f 9óf . Therefore, tl.e

price varial¡lo ca¡r¡rot legitimately be taken as a pre-
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dotorml¡red varíable in the rogrossion.
gecond, the estinrated, prlce, 1, in ttro TSI5

version can be interproted as a m€asrure of the *normarn

price at w}.ich bui,ldera expect to clea-r ttreÍr output
of nsw dwelllng-structuree. Í¡r the market. The market
clearing output would include an optimal or normal
vacancy rate in new units comproted. (please refer
to t}^ e d,iscusslon of this point in sub-sectLon 8,.J.¡
ctrapter rrr). rn effect, î oe5reno." on tt¡e buildersf
1m¡¡ressions ancl observations on the relative magnitudes
of constructiou cosùs, property taxes, inconres, prices,
6t.c. , prevaili.ng in tl¡e communitleg.

In aJ.l regrossions, the conatruction cost
varlable tras very rlnnit.ed explanat,ory power, al.thougtr
its coefficient bea.rs ühe ütreoret.icatly expected sign.
The tax rate coefficfenL in ttre oLS version is a

little short. of statistical sign:ificance at tt.e Lo{'.

level (one-ùail). rn the TsLS version, the tax raûe
coefficient" emerges witlr hJ-gh statist.ical significance.

rn generar¡ ttre TSLS eq¡ratio's srrow a markecr

improverne¡rt in t-tre explanatory power <¡f bottr ttre
price anct the ta-x variaþles. l'.tro rîesurts of'fer
support to the simulta.noous nature of the inter-
relatlonship betwoen tl- e prlce and the volume of newly
completed dwolll-n8-structures. part of the reaso¡l,



-233-

tlowover, could trave been due to the positive role
Aplayed by P as a representation of the trn<¡rmal.tr

market cloarlng prlce ¡ plus sonre ot,her covert factors

that, I may trave failed. to take into consiclera,tlon.

Tbe results <¡f the TStS regressions indicate

that the supply of'newly compreted dwellln6-structures

is very price-elastic. rn particular, regrêssÍon rrr

indicates th¡rt a t$ decrease in ttre market- price of

new dwe1lin6s (package) wilr resurt in æ Z.Bl$ decrease

L¡r the volunle of newry completed regiclential structures.

In terns of the L96I d.ata, a LS d.ecrease in

the mean market. price of dwellings calJ.s for a 4.655

increase ln ttre property tax rate .?fJ Tt¡,e Z.B3þ
clecrease in the volume of r* in regression rrr due to
a tfi d,ecrease in î (brought about by æ 4,65ft incr-ease

in r) 1s quite close to the effect of ttre ùax on f*

ühat is ÍmpJ,ied in regression IV, where t-t¡e tax, r,
appears as -ò. separate regreseor. In IV, the 4.65fi

27./ 7¡r" mean market price î i.n ttre 26 samples
Ls $fUr5t¡5 f'or the Jfear l9bl. The nrear tax rat6 is
2.65io. The $urn (m-x) = g.7,þ is constant across
sample obscrvat,ions. 1.herefpre, tl.e average renta.L
income for ¿rl1 dwellings is p(m-x+r) = {$t0r5O5(.t235) = $1, 297 . rf this averag,e rental inçome
remains unch.anged when r changes, t}.en -dlog Ê+¿log r =-91"e($r,297/ T-ï+r ) + aros ; ='dro6(m-x+r) *'dto! r =r/ (m-x+r) = 2:65þ + L2.35*. = o.ZL5. -itr..r, å L#
decreage in P is assocj.ated, with a 4.65,Í, (i.er.,
Ll + 0.2J.5) incroase in r.
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increase in t,he tax rate, r, will result in a g,53ß

decroaee in t}.e volume of f,-. Using a
Ë 90* confÍdence

lnterval, tlre eupply price-€lastj,city in regression rtrr
ranges from 5.1t-l to 9.g4. ?herefore, in terms of the
sta¡rdard error of ttre estimated suppr¡r price-elasti-
clty, '7.,834, the 9.53% d.ecrease predicted in regression
IV j.s not significantly riifferent from the Z,g3É

decrease ¡rredicted J.n regression III.

since we are abre to average construction data
over a six-yeatr period (1960-1965), thia averagíng
may have tra¡rsformed the data to make them reflect
long-run marlcet outcomes more closely. rndeed, trre

estlmated price- and tax-elastÍcities of newly completed
dwelling-structures are }.igh in absolute values. rn
particularr our ftndings t¡ere sr¡gg€st t}-e presence of
forwarct tax siriftlng. ottrer factors remalning the
same, lf property tax rates are increasecl , tl.e
construction regressions precli.ct a reductl.on in ttre
per capita stock of residentåar dwerlfngs and thereby
l-n the per capita supply of trousing-servlces.
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C}I.A.PTDII VII

SUI'iMARY AND CONCLUSIONS

This study lras been conc€rhed with an examLna-

ti.on of the ¡rature of the impact of resiclential
proporty taxati<¡n on ttrree major aspects of housing,

namely, (f ) otr ttre supply and d.smand for housing-

services, (z) on the stock demand for ownerstrip of
residentlal dwerrings, and (r) on ttre supply of newly

completed dwerling-structures. By the rnature of ttre

impactn of the property tax we mean¡ Does the property
tax influence decisions to produce and. constrme

l-orlsing-services and ciecisions to own existing
dwerrings and build add.itional <lwellings? rf it does,

trow and wtry tioes tl. e inf1uence occur?

An attempt is made to approacrr these quesùions

formally. A simple mocleL of tfre houeing market is
construcüed for this purpose. Th.e model starts with
the conceptualizatlon of the bunclre of housing-services.
The bundre is a complex composite of consumer goods.

It has many dinrensions such as she]-ter, comfort,
prestige, prÍvacy, quality, etc., that are not easily
susceptibre to measurement. slnce ttrose d.imensions

are not easily quantifLabre, tirey are subsumed uncler

orle generar term rrÌrousing-sorvices'r, both in the modol

and in ùhe eurpiricar a¡rplication of tho uroclel.
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Housing-services are aeen as a co¡rti¡ruous fl-ow

of' outpul, per perlod" The m:rJor ¡rroductive inputs

are! (r) the physical land slte, L, (z) the physicat

dwelling-structure r I{:, an<l (f ) the variable lnputs, V,

representlng }.ousehold facilities and applj.ances

bul-lt ancl co¡rtained 1n the structure, inclucling

repairs and maintenance, caretaking ancl similar ar¡per-

visory functions.

Technl,cal-ly speaking, ttrese factor inputs ate

conplementary to the production of Ìrousing-services.

However, an advantage can be gained by substitutlng

more of one type of ínpuù for l.ess of another type

depending r¡pon their reJ.ative prices. For instance,

i.f available residential lands are higl-ly scarce or

expenslve to d.evelop (partly nragnifled. by rc¡strictive

zoning by-laws), a lanrllord. is t¡etter off putting up

la¡rd-savlng high-rise apartments.

Furtlrer, it is al.so argued ttrat of, ttre ttrree

major inputso ttre V components are rel.atively more

varlable than the ott¡ers. In effect, V is seen as a'

short-run variable input. The short-run supply curve

of trousing-services Ls thus Íleen to demo¡rstrate a

cortaJ-n degree of positlvo supply-prlco elastfclty.

An upwarcl sloping J.ong-rr.n supply curve of trouslng-

sorvices is also adopted in ühe thooretlcal investi-

gation. 'l'lris assumptlon ls supported by ttre rosults
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proaented lrerefn, as well as by earller emplrical
stuclios clone on U.S. Ìrous Lng.U

Two distinguishable concepts of crerlved d.emancl

enrerge from ttro stucty, namely, (1) trte <ierlved demancl

for eactr of' t}.e ttrree major irrput categories, and (a)

t-kre derived demand for ttre residential package¡ i.ê. ¡

for all tLre input categorios as though they can be

treated as one courposite producer good.. As a composite

próducer good., ttre trousing-package is intercl¡angeably
refemed to as a resid.entlal clwel1in6.

The maln focus of investigatio' in ttre moder

is the t¡omeowner. Homeov¡ners are classifi-ed, as ei-tlrer
pure-honreoÌ{ners or land. lords. They are the suppllers
of houslng-servÍces for thelr own consumptlon and/or
for sale to ttre market.

The i'',pact of the property tax is investigated
fronl b<¡th a s.t¡.ort-run and a long-run point of view.
The periods implied in the investigation are also the
same ttrooretically <tistinguishable strort- and long_run
productlon periods of trouslng-services. The prociuctlon
period is short-run if , during tl¡e period, only the
v components are variable and the land sltes and.

Up. d.e Leeuw and N. Ekanem, nTho Supply ofRentar llousrngt', A¡neric¿rn Ðconomlc- Hevlow, uãcãmuer
L97Lr pp.8oó-tit6; ppty of Renral
tlousing: Replyr' , same .iourn+I, June Lg7j, pp .432-4)g;R- Grierson, t".f.he suppry of 1(e¡rtal Housing: commentr,
eanre J<¡urn¿rl , June L973 r pp . 433-436.
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dwelllng-structuros aro fixed in amount. rf the fLxecl

lnputs, particularly tl¡e dwelrin6-structures, becolne

variabre due to, aayr demand. pressuros or changes i.n

cost., the perlod is consiclered long-run.

TÌ¡e, lor¡g-run perlod is generally associated

arso with ctrarrges ln number of famiries, houselrolds

and populatlonr as'ìJe,Il a.s- with changes in tastes and

preferences, buírding tectrnology, ancl locatiouar pa.tterns

of residences. frr. a lnore rigorous study, it may be useful t.o

distinguish t"wo types of long-run market period. Ttre

fl-rst refers to a peri-od long enough t.o allow full
adJustnents in the quantity of factor inputs to under-
lying market conditions. The second ref'ers t,o a period

longer than the first in that it not only allows full

adjustments in ttre quantitv, but aJ-so in tl.e form
(architectura.L and engineering styles, rocation patterns)

of factor lnputs to underlying market cond. íthoms.U
onLy the first type of long-run ie use<l in tt¡e process

of investigation.

In tl e investigation¡ two types of lrouslng-
eervlces are distlnguistred,, namely, owner and rental
trousing-services. They are se€ìn as competing anct

closely substitutabls consumer goocls. A bi-market.
approach is then employed. l.ho market for owner

Z/ tord.
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housin.3'-services ancl tlrt¡ market for rental trouslng-

services are treated aa different, L¡ut highly

competlng and interrelatecl markets.

In actuali.ty, thore are no active ¡narket.

transactions in owner housing-servlceB. Ttrus, t} ere

ia no markot mecÌ¡a¡rism to enable owrtêr-occupj-ers to

pass the property tax cost on to anottrer pa.rty.

Owner-occuplers pay and bear the fulJ. a¡nount of the

tax. cost. IfL contrast., market t.ransactions in ÌrousJ.ng-

servlces re6rrlarly take place in the rental sector

ttrereb¡¡ allorving the possibility of forward tax

shifting to tenant-occupiers 1n this market. To the

extent that ttre tax cost is not fulry shiftat¡le in t}-e

rental sector, property üaxation witl affect the

relative price of or,vner and r_ental housing-services.

ît¡e rel¿ttive price effect may triggor a sub,stitution

of ¡:ental for owner housin6-s.ervices.

fn the short-ru¡t¡ ttre tax enters as a fixed cost.

elemen.t in ttre t.otal flow cost of productfon of trousing-
gervices. As suctr., the tax merely ehif ts t.t-e short-run

total- cost cutrve vertlcally upwarcls. Hl,tlr a series

of lncreases in property tax during ttre strort-run, ttre

several. short-run total cost curvea wIlI appear as

vertical ctisplacements of each other. In oüher word,s,

the tax does not affect tl. e sfiort-rül marglnal cost

of productio¡r of Ìrousln¿g-servlces. rn particurar, tl.e
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ahort-run lover of operatlon of rerrtal dwerllngs will

nob be rovised due to the taxo This means ttrat, in

ttre strort-rün, the property tax costs aesoclateel wf th
rental housing operatlon are generarly not shlftable

to tenants. the short-run penal ízLng effect of ttre

tax costs will be borne by the landlords. However,

due to the substitut.íon effect, the markeü, demand for
renûal. housing-services may shifüj upwards, thereby

permitting a partiar short-run forward. shifting of ttre

tax.

Notr¿ittrstanding the neutralit¡¿ of the property
tax on the short.-run marginal cost, tl- e t.ax has a.n

output-reducing effect on owner lr.ousing-services. The

tax constiüutes a ¡.eduction 1n the net incorue of
every taxpaying tromeov/ner" Assuming a diminishing

marginal utility of income, the d.isutílity of traving

lo give up. mor€ and more of' other goods and services
j-ncreases at the margin as the tax cost is auginented.

Because of thie short-run income effoct, homeowners

will clecrease t-hrelr oHn corrsumption of h,ousj,ng-ser"vices

ttrrou8h a recluction fn ttre v componente, untll ttre

mar8lnal utility of' an oxtra $te worth of other goods

and services beco¡ues equal to the marglnar utility of
an extra $ , s wort.tr of houeing-serwlces. Thls short-

run reduction irr tÌ¡e consunr¡rtion of ìr<¡usirr¡;-sorvlces

Ls equivale¡rt Eo a slrort-ru¡r recluctio¡r in the
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productj-on <¡f owner trouein5,-serwices .

The long-run lm¡ract of the tax is best aeen

ttrrough changes in ttre clecision-m¿rking processeg of
all tron¡eowners who are in a marginar posltion before

the irn¡¡osition of ttre tax. A mar'6inal homeowner is
elttrer a pur€-tromeowner wtro Ls in a posltJ.on of
indLff'erence between rerrting or owning a dwelringr or
a land]-orcl who 1s breaki¡rg-even in rent.atr- trouslng

operation, given ttre ruling price ancl cost. siLuatlon.

rn ge'eral. ¡ the hlgher the tax ra,te tl- e stronger
Ls tt¡e push pressure on marginal lromeowners toward.s a

below-narginal posit.ion (i.e., ttrey are worse off being
t¡omeowners) and t}¡.e larger: arso is t-Lre expectecl number

of below-nrarginal l¡omeown€FSc conseq,uentryo tl.ere will
b,e a lesser predlsposition to own the existing stock
of dwellings, creatlng a courpetitive excess supply on

the ma¡'ket. Thf s excess supply wirl trigger a down-

ward pressure on the general. J.eveJ- of pnices of
dwellings. since tt¡e market price <¡f dwellings is
declinin6, the volume of resi<iential construction
will be lower than before the tax impositio¡r. ceterls

Þaribus, the long-run market. equilibr.lum wíIl be

restored at. a lower level of prices of dwelltngs. at
tl.e saule tl¡¡¡e, tlrc market wilr leave the cornrnunity

wlth a sur¿¡ller clpantlty of fiousing-services ancl stock
of dwelllngs per lrouseholcl or p€r farnily. r¡r parti-
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cular, alnco ttre gen€raL reduction i.n tl.e stock of

dwelllngs p€r faurily applies to a degree to the rental

sector, a porülon of the a¡rnual tax cost per rental

dwe.lllng will eveatually be shift.ed, forward. to tenante

tl.rou6h a leftward ehift in the srarket supply curve

and a higlrer unit price of rental housing-services.

Iroweverl the extent of ttre long-rrrn forward. shifting
of t]-e tax will be prlmarily governed by the relative
prlce-erasticities of supply anrl demand, as well as the
tax-elasticity of tl¡e supply-price of rental trousing-

services.

In Chzrpter IV we atËempted. to estlma^te ühe

demand and suppl¡z elasticitíes of owner and, rental

trousing-services from cross-section d.at"a, by canad.iao

munlcipalltles. These data are inù.erpreted as long-¡1¡¡1

market outcomee so tl¡a,t the estimated elasticiti.ee

are treatecl as long-run elasticlties.

We initialJ.y ado¡lted a- bi-market regresslon

modeL. lJu,t. due to data liml-tatj'ona, onl)¿ its combined.-

reduced-fonn eq¡ration could be estirnated. Conss.U,ently¡

all tl.e structural elasticities of tl.le node.L remained

underidentrt'led. Iùven with tl.e Ìrelp of a u.s. recluced-

form price re6resslon (trea.ted aE canaclian r€grerision),

tho only ide¡rti-fiat¡le structural parameter in the

bi-markrt modor is the price-eraeticlty of supply of
rentail housing-services whlch is ostlm¡rted to be e.z5l+.
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Ae an alternatlver w6 resortect to a one-market

mocloln In this model, owner and rentail housing-

s€rvicos aro treat-ed to be perfect substitutes,
ühereby J"gnorÍn6 imperfoctlon in sutis-titutlon ae welr

as tlro consequential aggregatlon problems. Arthough

tl.e applicatlon of this model was also limited to a

combined-reduced-form regression, resort to u.s. data
permitte<l the indirect estÍmation of ttre structuraJ.

elasticlties. l.'he neecl to resort to uì.s. d.at.a, however,

greatJ.y reduces the credibiliüy of our results.

In ttre init.iarl a"ppJ-ication of the one-market

model, the lmputed. rental income of ordrler-occupíed

dwellings in eactr sampled communlt.y is taken as Lol{ of
medlan market va1ue. lfnder tl¡is assumption t.b.e

calculated elasticit¡r values ares (f) price-elasticlty

of demand (-9,25) (Z) income-el-asticity of demand,

( 5.9r ¡ , (:l ) price-etasrÍcity of supply (t¡ . Zg) , and,

(4) ta.x-etasticity of eu¡rply-¡rríce (O.26) .

Tb.e use of the LOþ f,lat. ¡:ate across municipali-
tiee fo¡' imputing ttre rentar income of oì{ner-occupied
dwellings is qgestionatrle if capitalizat.ion of
property taxes takes place in ttre market. sf nce hr€

found evidence supportlng the property tax capitali-
zation irypot}. esis, a motre appropriate rate for
im¡Tutatfon ptrrposes ruust vary wlth tlre property tax
fate acfoas sa.mpJ-o observa,t.lo¡rs. ABsumin6 full
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ca¡rital.ization of property taxes in oact¡ community,

wo re-estinated ttre varlous supply anci demand

elasticities for Ìrousing-services. 1.he results aros

(f) prlce-elasticity of demancl (-f), (z) income-

elasticity of demand (f.O53), (:) price-etastlcíty

of supply (cl.AO), and (:) tax-elasticíty of supp,ly-

price (o.o5 ) .

If these flndlngs were appli.ed ùo the renta.J-

secüor, they would euggest very mlnimal forward, tax

shifting or no forward shifting at alr. A number of

reasons for q¡rarifying this concrusion were discussed

In parLicular, 1t remains d.oubtful wtrether the

ca¡ractiarr a¡rd u.s. datai used. herein strould be üaken as

J-ong-4¡n market out.comes. If the dat.a' partially

ref1ect long-run ¡¡¿¡lss¡ outcomes, ttre regression

results r¡ould capture onllf the inj-tial impact of the

rshole long-run procoss of forward t.ax shiftingo Ttris

ie probably a major reason why ttre estlmated price-

el-asticity of supply and tax-olast.icity of supply-
pnice are low.

In the constnrction regrossion, we were abtr_e

t.o average construction data over a six-year period

(fgec¡-f 9o5). l.h,is averaglng may Ì¡ave transformed. the

d¿¡.ta into the long-run type. The estlmated supply

elasticities of newly completed dwelling-structures

are larger ancl have hig}. statistlcal significance.
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Ttre estimated prlce-and tax-erasticÍtios of tl.e volume

of nowly conrplet.ed structu¡:es are 7.83 and -2.O5,
respoctively" !ùith ottror suppl¡r deternrining factors

remalnlng the aan¡e, if property tax rat.es are increaeecl ,

the construction regression predlct.s a reduction in

ttre per caplta stock of residential dweJ.lings a¡rd.

therefore a fall in the per capita, suppty of trousing-

services in the communltieso I¡r strort, the coustnrction

r.egxession. results indieat,e forward. tax shlfting.

Our analysis has strown tlow tl.e property tax

affects the demand-price of dweJ.J.ings ln stock. The

tax has a prlce-reducing eff,ect, prJ-marily because of

property tax capitalization. In Chapt.er VI, we

calculated the ta:c-elasticity of tl¡e per-capita^ demand

for room-space in the municipalities. Ttre estimated

tax-elaeticity is unitary, meaning ühaù the partlal

offect of a fOÉ Íncrease in the property tax rtrte is

a LOdp reductlon Ln ttre per capita denand for rooms,

al.r ottrer demand det.ermfning factore remaining the same c

rn the aame chapterr Hê also carculated t"t.e income and

prico elastlcities of Ètre per capit,a demand for room-

space. The estl¡naüed elastic j-t j,es are L,55 and -1.84,
reapectively. T}.e prico variabLe use<l Ín thls

cal.cuJ-¿¡tlon Is price per room r

hle examlned also tl¡e roles played by property

taxes, lncomer and relativo flow costs J-n the
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communitJ-es I preference for pure-homeownerehlp

rolative to renting. The evidence ind.icates tha"t. ttre

Ìrlgher the avera8,'e family income j.n the community, tb.e

ÌrJ-gher ls tlre rerative preference for pure-tromeowner-

sl.ip. This relaLive preference is also very

responsive to ttre relative flow costs of owner ancl

rental dwellings, indicatj-ng a consicleraå¡le degree of
substitut,abillt.¡i. between them. Ttre estimated

elastlcity of substitution betwee¡r owner and rental

dwellings is -5.)L9, mea.ning that æ L"þ ct.ange ín
reJ.ative flol c<¡sts wil1 result in a 5.3L9þ cbange

in ttre pure-ownership of clwellings rela,tíve to rentlng.

Part" of the ¡:elatlve flow cost effect ma¡¡ w*ll
be <lue to property tax. Th.o periodic bax is l¡or.ne

fully by owner-occupiers . Tena¡rt.s , o¡x ùhe ottrer hand,

pay a larger or srnaller fraction of the tax depending

upon t-tre extent of forward tax shiftlng taking place

in ttre rental sector.

In ttre viewpoint of prospective occupÍers, the

lessor the shiftable portlon of the tax in the rental
sector, the lower is the periodlc cost of r.enting

relatlve to pure-ho¡neownershÍp. rndeecl , ttro ref.ative
cost effect of the tax is pronounced in a short-run
period whlch permits mlnimaL forward. tax shifting in

the rental sector.
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Generally speaklng, t-kre tax 1e shlftable forward

in the 1on6-run. Flow.ever, the relativo flow costs

would still vary wlth ttre property tax rate as long as

tl.e tax is not fully shlftable in ttre rental sector.

A1though our finclings on the supply and demand elasti-

citles of rental trousing-services are not conclusive,

they seem to indicate that the 1on6--run market supply

of (oemarrct f'or) rental- trousing-servlces is far from

lreing perfectly eJ.astic (ineJ-astic), thereby precluding

fuJ-J- forward t.ax strifting. A fraction of the ta,x is

most, likeJ.y borne by landlords. l{het}rer or not this

fraction is lmp.ortamt enougtr t.o warrant. a cl.ange J.n

tenure from oïrn€r-occupanc)r to tenancy (r+hich involves

movlng and t,ransaction costs) remal-ns an ur¡resolved

íssue for future study.

t'he capltalization of property taxes plays a

verJ¡ important role in ttre explanation of ttre t.ax-

impact on tfie volume of residential construction. The

higher tlre property tax ra.te, t.t.e lower is tlre demand-

price at wh1-cl¡ newly constructed drsellíngs can Ì¡e

cleared in the market and tfierefore, tt¡e smal.J-er is

the volume of reslde¡ntial corlst¡r¡ctlon. The empirical

flndinge demonstr¿rt,e that the volume of newly completed

dwelling-structures ls responsive to property tax

díf ferentlals among munj.cipalities. A L,þ incroase

ln tlre t-ax rate will result L¡r a 
".O5í, 

d.ecrease in
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tho volume of nowly completed re¡sidential sùructures

p€r annum. The emplrical supply curve of new

dwelling-structures is also very olastic v¡ith resp€ct

to ttre price of dwellin¿¡s. A Lþ increaee in tl.e

price of d.we111n6s will result in a 7.53í lncrease

in newly comploted dwelling-structures per annltm.

The contribution of thls study can be appraised

in terms of ttre validity of iüs analytical- framework.

The framework is nvalid'r in ttre sense tha,t we have

tested some of its hypottretical assertions and found

ttrese assortions corlsistent wittr actua]. market. dat.a.

In, other words, tJre nodel of ttris study is capable_ of

ex¡¡lalning ttre lmpact of the property, tax on tl.e supply

and demand for housing-eervices r or ttre demand for

ownership of residential- drvelli.ngs, and orr ttre volun¡e

of resident,ial corrstructi<¡n.'I'Ìre approactr promises

worthw}.ile applications to fr¡ture housing <la.ta in

Canada anc.t in other countrles.

The study also domonstrates one very signlficant

ptrenonronon of tl.e researctr procesrr. It illustraües

tt¡e lmportant lnteractLon between model and datar i.€.r

not only does tho model trelp <letermlne what, d.ata are

relevant for the particular j-nvesti6ation at hand, but

the data and evide¡rces from tire data do suggest somo

mod.fflcations and/or extensions of the model to

lmprovo its analytlc¿rl and preclictive power. A nu¡nber
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of cases domonstrating thls interaction are apparent

throughout ttre study, particularly in Chapters V and

Vf . To cite some exarnples, the eviclence supporting

the tax capitalization lr.ypotlresis sug6ests a moro

appropriate price spec1-ficatl.on for the stock demand.

equation ancl for lmputing ttre rental income of' owner-

occupied dwellings. The theoretical d.istinction

between the quantit¡r of Ìrousing-services ancl lts r¡¡rit
price adds perspectlve end d,imension t,o ttre analytical

interpretation of the empfrical rel_ationships among

rentajL income, average famiJ-y income, and propertyl

t¿,xes. Tb.e T¡wo-Stage I'east Squaree, (tStS) version of

the construction regression indicates ttrat. the

residentia-l conatructlon industry is not a, price-taker,

contrary to the inltial assumption c¡f the earlier

part of' the study, Indeed, ttre TSI-S version suggests

the need fo¡' ¿r. more rigorous integration of the stock
of dwelling-structures wittr tb.e flow of new construc-

tion output, in ttre explanation of the market pricing

of residential properties.



APPIìNDIX A

SOUITCÐS AND ÐXI'LÀNATION O¡' IJÄîA

The followin6 are description and explanation of

tl¡o sources, na.ture, ancl limitations of the d¿rta used ln

tlre empirical portion of the study. Ttre maJor source of

data l-s the f)omi¡rion Bureau of Statist,Ics (UuS) fyOf

Census of Cana.da. l'he DBS L97L Census should provide

usefu1 and additional. information for testing the âaseÍ.-

tio¡rs of the model used Ìrerein. Unfortunately, ttre

publication of the L97L Census data on housíng tras been

delayed and. was ¡rot yet available at the tirue of writing.

I. L96L Canada Census Data on llousins

lbe f9óf Census data on ÌrousJ-ng are contalneci 5.n

voluu¡e rr of the DBS census pubrlcation. Ttris voLume is

divi<ted into two parts, naneJ.y:

(") flousehold a¡rd Fagnilies, Vol.II, part' I,
Cat. Nos. 93-5LO to 93-522; and

(t, ) Ilousinpì Characteris tics , Vol . II , part, Z ,

Cat. Nos. 93-523 to 93-535.

All the data contained in Part 1 of volume rr w€re based

on a 1oo$ count of Ìrousehords and families; wtrereas those

containecl in Part 2 were based on a 20$ sa.mple, wlth the

exception of tho data 1n lables 1-5 of Cat. No. g3-5j5

wr¡ich were based al-so on a LOOI' count.

l'he spectflc <lata talcen and./or courputed fron¡

Volunre 1I ol' ùlre f 96f Census publicatlon are:
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DATA

total nun¡t¡er of .trousetrolds,
familfes, dwellings, and
average faniJ-y income.

average nunrber of rooms
per dwelling, persons per
room, rooms per capíta,
average Bross rent-,
¡nedian-vaIue.

TÂI(JJN F'RO}T

Volume II, Part 1:
l{aÉìe -Ilerrre r !'amil ies,
Cat. No. 9)-5L9.

Volume II, Patt. 2z

tsaslc Dwelling
Ct¡aract eris ti c p ,
Cat. No. 93-523i

Rooms per Dwe11lng,
Cat. No. 93-524;

Values and Rents,
Cat. No. 93-528.

1'he follor+ing are the notation. (used in the text),

<tefinitions and commentaries applicabJ-e to ttre data taken

from Volume II. Most of ttrese definitions are direct

quotations from the explanatory notes of ttre Volume.

Unless ottrerwise specified, the data are by municipalities

or cities.

Y = average famlly inconre. Thj.s was obtained t,by

dlvidlng the aggregate earni.ngs of all wage-

earner famiJ-y meml,¡ers by the nu¡nber of wage-

earner treads reportín6 stated eatrrtingatr.

S = number of persone per room.

S*= av€rage number of rooms per occupled dwel1in6.
rrOnly roorns usod or suitable for Iivlng purpo€tos

are counte<l . St¡¡t rooms, sunrnler kitchons,

rocroatio¡r roomÉr, attic fc6¡¡¡s are countod only
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if they aro flnlsl ed off and euJ.tabJ.e for year-

round livlng quarters. Not. count,ed trs room6 a'ro

bathrooms, clotÌres closets, pantries, ÌralIs,

rooms used for busj,ness purpososrr.

= ntrmber of rooms pêr capita = inverse of S.

= number of rooms per household. In the Census

definitlon, it is equal- to S*.

Ilousehold --rtconsists of a perso¡t or group of persons

occupyJ.ng one d.weJ.J.ing. It: usual1y consists of

a family, wJ'th or çríthout lodgers, employees,

etco It may consist of a group of unrelated

persons, two or more fanrj-lies sharing a dwelling,

or of one person living alone. l)vory person ls

a member of sonle l¡ousetrold and ttre nunrber of

trousehoLde equals the 4umber of occur¡ied <iwell-iné*s.,'

Dwe1l-ing --" a structurally separate set of livin6

quarter, wJ-ttr a priwate entrance eittrer from

outside the buiJ-<llng or from a comnton hal.} or

stairway insLde. The e¡rtrance must not be

ttrrough anyone else I s living quarters il.

Ttre total nuurber of occupied dwellings

includes all private dwelllngs and excludes

all collectlve drse111n6s.

Collective dwellln€s --ñinclude trotels, large loctging-

l¡otrses, inetituti<¡ns of all typos, mllitary

c¿¡rnpsr Írr¡d other estabrislrnro¡rts of' slmllar nature'.
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Pr{vate dwellin¡¡s-- rrlnclude single cletached; duplex;

muJ.ùi¡l 1e rows ; apartment ancl flats; motrlle homes

suclr as trailers, ra1-lway cars r or boats if

occupied by persons wit.h no othor usual residence;

prlvate a¡rd separate living quarters of staff

members and servicemen in large penal institutions

trospitals, and milJ.tary cârnpsrt o

I{f= average nu¡nber of rooot{J per family. It is equal

to s* (H) /r, where

S*= average number of rooms per dwelling,

H = total number of occupied dwellings or total

number ofl lrousetrolds e and F= number of famlJ"ies.

Family --trconsists of a husband and wife (witlr or

wittrout ctrildren wtro have never maruied.) ot of

a parent (witir one or more children never marrled)

livin6 together in tne same clwelJ-ing. Adopted

children and step ckrildren are counted as own

ctrild.renr âs are guardianstrip children under ZL

years of agerr .

lì.r= weighted average gross rent of tenant-occupled

dwellings. It rrrefers to tt¡e amount of' castÀ

rent payable for the month of May 196f, plus

any additlo¡ral amount prrid for services such as

water, electricityr gas or fuel in the same

períodt'. The f igures for gross rent rrrofer to

non-fàr¡n clwellin6,s only, reganlJ"ess of typer.
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P^= modlan-value of ol{rl€r-occupled dwel_llngs. Thlso

was computed from data on the oxpected market

values of dwelllngs Lf ttrey rr€r€r to be sold by

their ownors to w11lin6 buyers. 1'he data on the

expectecl market values were supplied by the

ownerÉi themselves 1n answer to ques tíoa lf22 of

Form 28 of ttre L96L Census questionalre which

reads, ttIf you were seJ.J-lng this dwelJ.ing ¡rorr,

wtrat (amount) would. you expect to get for it?'l

Pl= estimated average market. value of tena¡¡t-

occupied dwellÍngs. (Please aee the text,

particularly Sections B, and C of Clrapter VI).

Pã = Po/Sx = median-value per room (owner-occupied

d.wellings ) .

PT= P1/s* = estimated prÍce per room (tenant-

occupied. dweJ.J.ings ) .

II. Oltrer Canadia¡r Data and theír Sources

The following are taken froul Central lrlortgage

and llousing corporatj,on(cltttc), canaüLqn Houeing statistícs,

Lg62 :

L = average cost of ].and of newly compleLed slngle-

cletactred d.weIlin6s (Ur:-ngalows ) , by metropoJ.itan

aroas t L96O-L962. The explanatory notes of ths

source d1.d not speclfy the land ¡ìrea. The data

could varJ¡ witÌ¡ tlre ctranglng proportions of

fully-servlced, partlally-serviced, and uns6rvicod
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lots r âs well a6 wlth tho nrethods of flnancl-ng--

i.e., elther municipal. financing or fuII fJ-nancing

by bulld,ers or developers. (Table 97, p,72.\

m = (Z.t+ç¡ avera6e mortgage rate of lntorest in

conventional len<ling institutlons, for al.l Canada,

L96O-L962. Falllng undor the conwentlonal lending

institution category are ctrartered banks, loan

and trust compani"es, and savings banks. The

average mortgage rate was weig'hted by the amount.

of lo¿rns, nuurber of loans , and the average terms

of payments of the 1oans. (Taole 5O, p.4?.)

C = average conatructlon costs per 1OO square feet,

by metropolitan areas. (Tab1e 92, p.TZ.)
except

x =-2.5O$ aepreciation rate for dweJ.lin6s, for a1l

Canadian residences. Thi,s rate has been used by

the DBS for calculating the aggregate dwelling

stock series. See E.H. Oksanen, ÉHousin6

I=g

Augus t, L966,, Table 3 , rl.3 r p. j)IB.

average number of new dwelllng units complet.ed,

by municipallties, 1960-1965. See DBS, Now

Residential Constructlon, relevant nontlrs ¿rnd

years , Cat.. No. 64-QOZ .

Demand in Canada: Sorire PreJ.iminary .Bxperimontatio¡lrl

Canadian Journal of' Dconomics ancl Poll.tical Sclence
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III. U.S, Data and their S_ources , b-y ¡letropolitan Areas:

Dl= average gross rent of'¡noclerate standard te¡ra¡rt.-

oc cupJ.e<l ctwell ings ( f yOe ) .

r = effective residential property üax rate (tg66),

i.e., avera,ge property tax payment.s per

dwelling as a percentage of median-value.

M = sum of mortgage interest and prlncipal. payments

per dwetting (tgOe).

Ð1, rq and M ar.e al.l taken from Iü.S. Bureau of Labour

Statistics, City l,/orke.rs Fa¡nity ljudé{et., Autumn L966,

BulletÍn No. L57O-3, Table 4, p.ZJ.

Y-= per capita parsonal income GgeZ\i taken fromp

U.S. Department of Commerce, nbletropolitan

Area Income in L9l;7", Survey o_f Curnent

Business , voL.4), Ma.y 196,9 , Table I, pp. Lg-To .

IV. Comnrentaries on ttre Canadj-an Ef,f,ective Resr.degtial
Proport.v llax Rate Data

Until L968, ttre DIIS tra<t been publishing annual

data on general- property tax raÊes, all expreseed in mill

rates per $10OO of the taxabl.e assessed yalue of propert)r.

The data y¡ere compileri from submissíon reports by selected

municipalities to tho DBS. The following dlscussions atro

primarJ-J-y drawn from com¡nentaries and explanatory notos

in DIJS , Ì'rincipal Taxos_ ar¡d lì.atos , 1960-197O , Cat. No.

68-zt¿t,
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'fhe assessed yalue refers to the taxable value

which ot¡tains from a muJ-tipllcation of the rrroalrr or
ntn¡er market val-ue of a property by a specified

et_atutory percentaFe rate, wtrenever the specificati"on

is s0 regulated by muni,cipal law. During ttre periocl L96O-

L968, Bomo of the reporting municipalÍties had lnclicatecl

a. statutory percentage rate rangíng lrom 4tlþ to J-OOS of

the rrtruen market value of property. For the reportj,ng

munJ-ci-paliti-es whose percentage rates are usual.J.y

specified by municlpal J-aw, the estimation of tl.e

aesessed value of a property g@nera1ty involves only

an application of the statutory percenta6e rate on the

propertyts. etruerr market val.ue. If ttre market for the

property is limlted and market transactions are irregular,

the market wilJ. not readily provide informat.ion on the
rf truetr market value of the prolrerty. ln any case, ttre
rrtruert market value r¡rust be estimated.

t'he rrüruerf market value of a' pr:operty may be taken

synonymously with its sales price o slnce sales prices atre

generally Í consiclered to be fairly representative of

market prices' .U ,rr" statutory percentage rato, therefore,

can be interpreted as a percentage applícable either to

the s¡r.les price of the property or to ite estimated

ntarket value.

VFreaerlc H,.
Canacla, Camadlan Tax

!'innis, Property Âssessment in
Fou¡rclatlon, Irlarch L97l.r, p.7L.
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'fhe es tlmatsd markot value of a property n¡ay

differ extrerrroly from ite rt tru,en market value or sales

price. It can be argued that ttre lose active ie tl.e

market for a particular property and the more tl.e market

transactions are limited to the services derlving from

the propert)r, ttre mor€ difficult becomes the estimation

of the propertyrs sa1es priee. luloreover, the estimation

problems are likety to be confounded by factors assoclatecl

wíth the durabilíty of ttre property. For instance, more

durabJ.e propertfes are usual.ly subjecÈ to a l.igher degr:ee

of speculative attack and uncertainty in their future

market valu,es. The longer is the li.fe of' the propert¡r,

ttre more unpredictable are the future events that affect

the economic status and usefulness of the property. ?his

Ls not to mention tlre fact that a slight cllfference in

the (intarest) capitallzation rate means a su,bstantial

variatf.on j-n the capJ-tal.izecl value of tlre ptop"rty.U

.4. ùremenclous deviation from sales or *truerf markeL varues

can thus be expected ln t.hre estim¿ìted market values of

suctr durable properties as resJ.dential dwellings.

Notwit.t.standing ttre statutory percentage rates for

calculating the taxable assessed value, a resj.dential
t/Y Joh¡¡ A. Zangerle, rrTaxing Iìeal Dstate on Its

frtcome'r , Property Taxes (Sym1>osf ur¡ of the 'lax Policy
Lea6ue, rrow Terx Institute ol- ¡\urerica) , J.J, Little &, Ives,
Co. r 1!!+o, p. zLL. 'Ilo cite tr v{rry sim¡rl.i-stlc exarnple,
a perpe t,uaI ¿r¡rnual rentaJ. i¡rcon¡e of $Z,5t_1() capital j_zed
at 5"t/" antl oþ ylelds estlnr¿rtecl markeit v¿rlues of $5()r(-)()0
and $4f , otr'7 , rospcctlvoly.
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property may r l.n ef'foct, be over-asseased or under-

a6seslsed for property taxatl-orr prrrposes.

In a ¡nunicipatity, there could be one or more

statutory pej!.centafle rates applic¿rble to residential

dweJ-llngs" For Lnsta¡rce, the municJ-palitf es in the

province of Quebec had one percentage rate for both land

and buildings; h¡krereas the reportj.n6 municipalities in

the western provinces had one rate for rancl ancl another

rate for t¡uildings" The specified statutory rates woulcl

di,ffer arso dependlng on wbettrer the property ís commer-

cial or resiclential in classification.

Here are examples of statutory percentage rates

that ìcere applicable to residential properties in some

Canadian municipalitíes during the perlod I96O-Lg6B.

Rouyn and strerbrooke in the province of eu.ebec brad a 7of,

rate for both land and buildings. rn winnipeg, Manltoba,

the statutory percentage rates w€re aA 2/l% for buÍ.I--

dings and rooÉ for La¡¡d.. The city of B¡.andon in l,tanitoba

reported a 4of' rat.e for buildings and a 6o% rate for land.
vancouver and vicüoria in ljrrtlsh columbla hacl Z5þ and

1O0þ rates for bulld.J.ngs ànA land, respectively.

Theoretically, infornratio¡r on both ttre mirl rates

and the statutory p€rcentergo rates for calculatln6 assessecl

values provicie estlmates of' the eff'ective nrill rate r i.€. r

¡n111 rate per $trt-ltlO of ht,rue' ¡¡rarket value. Thue, lf
tb.e taxable assossecl valuo is 6t¡% of ,tn¡e, uarkot value
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and the mill rato is, say; JO mills per $1ro00 of aasossect

val.ue, then 6t¡'þ of 50 mills (=3O mills) would be an

eetl.mate of tlre effectlvo mil1 rate. 1'he effectlve mi].].

rates should provide additional and usoful set of data

for testing tÌ¡e model used herein. However, J.n a cross-

sectlon study by municipalltles, data on the effective

mLJ-J. rates are useful onJ-y i-f the municipall-tles have a

standard procedure for arrlving at estimates of the xtrren

market values of similar properties¡ l{}rere ttre proced,ure

differs and the eetimated n:arket. values inaccurat,ely

refJ.ect the 'rt,r'uert market values of' properties, ttre

effectl-ve nilJ- rates are suspect for cornparative purposes.

In actual practice ¡ the mettrocls for determining
ff truen market walues vary so widel" y"rrut th.e estimated

market values of similar properties differ extremeJ-y in

municipalities. trrhe Repont of the ontario committee on

Taxation publlshed ln L967 concludod., for example, . . . . .

that tlre majorlty of dwe1lings in the municipalities

concerned for the yeaî L96L-L963 were being assesaed witl-

a degree of inaccuracy tl.at d.eserve pubJ-ic censurerr l/

In tlre United States, Dick n"trur4Vsen¡ed. tÌrat in tÌ¡e

best aclminlstered jurisdictlons, the varuation of slngle

famj"ly houses with s1¡uilar ¡narket prlces is lilcely to

U o.tr. !'innis r op. gü.
VVoau,n" II, Cha¡rter ll), p.225 quotocl in Ibid .s\).TL.
il y. Netzer, r'Pro¡rerty 'faxos tr , lgls:n*tioraf Orcv"f "-qeclia of SopiaI Sclences, ed.rL)nL.SilIs, IrlacrulIlan, l9Oör

voJ- .J-! , I¡.5.l+ti.
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trave LOl, ù.o LJS varlation; in the worst jurisd.Iction,
ff ttre average variatlon n¡ay l¡e far in oxceas of JO$" .

Thus, the effective nrill rates are probably as inaccurate

aa the statutory mill rates and, ttrerefore, are not

useful for conrpetrative purpose6.

In L969 and L97O, the DBS compj-led neÌ{ sets of

data on properüy tax rates. Those sets were better than

tl¡e earller ones in that tl. e general reaL property tax
was expressed f'or ttre first time as a percentage of actual

¡narket valuee i.€.¡ actual tax pa¡rnrent aa a percentage of

actual n¡arket value. l'hese percentages r"'ere undoubtedly

better measures of the effective rear property tax rates.

rn particularr'rthe tax-market value relaÈionsbip obviates

nany of tl.e difficulties i¡¡herent ln the use of the míIl
rates..for comparat].ve purpos u"u .9/

lhe necesaary i¡rformation were obtained from a

survey of municipalitj-es irequesting details on tl¡e amounts

of real property tax payatrle on representatlve resicle¡rtial

and conr¡¡ierci¿rl properties comprislng land and buil<tings
of gi-ven m¿rrket valuesu.U of the two sets of d.ata on

effective property tax rates for tlre sampled municiparities,
the L97.o data ïrere better than the L96g d.ata sfnce the

for¡ner wero derived from a wlcler range of properties than

t^¡ere the latter" For tÌ¡is reason, r trave used the IgTo tax

ø Princl¡¡¡rl Ta.xos a¡rd ltates , L9ZU, p.j9.
U toro. , Lg.,9 t p,)? .
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data in thl-s study.

T+ro moro commonts deserve attentÍon. FJ"rst, it is
not clear 1n ttre DBS commontaries wl¡ettrer ttre data on

the L969 and tÌ¡e L97o property tax rates had taken accou¡rt

of the property tax rebates currently the¡r in effect in
the province of British columbia, Alberta., saskatclrewan,

and l"Ia¡ritoba. tsritish colurnbia lntroduced a homeownerrs

grant system in 1957. This system was follor*ed by Manitoba

in L964 and then by Alberta and saslcatchewan in Lg66,

llre maximum amount of grant for homeordners in Britlsh

Columbia started from $Zg in L95Z and cas¡e up to $ffO ln
L966. rn Manitoba, the maximum grant r{as $5o under tb.e

Revenue Act of 1964. A $5o grant wa6 also avairable to
tromeownetrs in All¡erta and Saskatchewan in Lgcr6. 9J

secondu duri*g the períod Lg6o-L9ó9, many munici-
paltties that are included in the 59 observations. of ttris
stucly had recorded substantiar changes in thelr rrill
rates. r made calculation of these ctranges for each of
at leaet 32 municipaLlties anci found a varlatlon ranging
from 2.82þ to as high as 21o,53l-. 2/ rn my carcuration,

Vnurr" Kltchen, rf llomeowtìers Grantil, Canadian Tax,Jourrral , January-ì.rebruary Lg67, vol . XV r r.o . f ,Tp: oj]õt
stu¿rrt I{clradyen, , Èlrittsh corumbiar s }lomeowner Grant
Program: Has rt Reduced ì)roperty 'faxos?rr, sarne journal ,Septe¡nber-Octobor I97O r pp , [Za-434i u"ugfã;-¡lãE
rf Property Tax Problems in canada a¡rcl IIow 'Irtrey Are itej.ng
ìlotr" Prope{ty Taxes: I)roÞlenrs and potgrr!¿gÞ (Symposiunr
by tlre l'ax ir,"ùif, úei,'pp.l+O2-l¡lô..

il Bu""A on ùwo aven agos , narrrely, X r o averago n¡j-llrate f'or ttre perlocl Lgoo-Lg/"z a¡rcl x,r= ,.veiage u¡iri rate
for the period L9t;t7-L9ó8. 'll¡o ¡r,:rcofitago l.or each muni-
clperl I ty lras co'rputed a$ folr<¡ws ¡ ^f,lx 

( rou ) /x wirore ,ôx=Xl -)u¿ ¡r¡¡cl X= j (X 1 + X2 ) .
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howover, I did not take account of tlre fact that ln some

municlpalities, t}.e lncreases (aecreaaee ) ft the milJ-

rates were usually accompanied. by d.ecreasea (lncreases)

ln the assoasment ratJ.os. Althougtr t}-e m111 rates a'ro a

poor indicator of the effective property tax rates, tl. e

large variation i¡r the mill rates over the poriod 19ó0-

1968 is suggestlve of the strong possibility that the

unk¡rorvn ef'Í'ective pro¡rerty tax rates in tho early 19O0ts

were dif'ferent f'rom the I97O tax rates used in tlris

s tudy.

Apart f rom not knorving the extent of tl.e dJ.ff erence,

I am not arúare of a yardstick for índicatj.ng when the

dífference would be crj.tical. 'fhe urost I can say is that

ttre results of this study nrust be viewed in the J-ight of

the limitations and shortcomings in ttre data used hetrein.
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