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EQUITY AND EFFILIENCY IN PRICING LOCAL PUBLIC SERVICES:
THE CASE OF WASTEWATER |

by

David H. Lﬂgterson
Daniel W. Bromley*

Pricing decisions for local wastewater services can play a crucial role in the
attainment of efficiency with eguity. Normative Jjudgments about equitable

service should include concepts of ability-to-pay across users of the service,

and concepts of spatial equity. The determination of a price for wastewater
service, using the objectives of efficiency, equity, and simplicity, may better
suit the goals and policies of local officials than the tra01t1ona1 determ1nat1on'~
of price through the cost-of-service method.
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Much has been ertten in the economic T1terature about pr1c1ng TocaT
pubT1c serv1ces If a pubT1c serv1ce is def1ned as a puoT1c enterpr1se, or
‘vpubT1c ut111ty, the management 1s often charged by statute to operate the |
'enterprtse_1n an economtcal]y efficient manner and t0‘prov1de equ1tab1e service
to all users. LocaTTy prov1ded wastewater service is an exampTe of such a pubT1c
1

' enterprise‘- Given the range of constra1nts 1mposed on local off1c1aTs by state

e and federaT gu1de11nes, standards, TocaT 1nst1tut1ona1 structures, one of the

_ most effect1ve too]s for shaping TocaT pub11c enterpr1se policy and. ach1ev1ng
- efficient and equ1tabTe serv1ce can be the tooT of pr1ce maklng for the TocaT
pub]lc service. e | | 7, |

The subJect of this paper is an exam1nat10n of pr1c1ng dec1s1ons for TocaT

wastewater systems The two primary obJect1ves of pr1c1ng decas1ons are efficiency

| andvequ1ty Concurrent w1th these obJect1ves moreover, are the more- pulecTy
recogn1zed qua]1f1cat1ons ‘that the rate structure should be acceptab]e to the pulec v
and eas1Ty understood f1nanc1aTTy sound and adm1n1strat1ve1y feas1b1e We shaTT _"
focus our attent1on on a mode] of pr1c1ng wh1ch 1ncorporates these cr1ter1a 1nto '
the rat1ona]e of adm1nstered pr1c1ng for Toca] wastewater systems abstract1ng
from the recogn1zed peak Toad1ng probTems | h | N o

The des1gn of a conceptuaT modeT which 1ntegrates eff1c1ency and equ1ty
cr1ter1a 1nto a pr1c1ng dec151on 1s cont1ngent on an acceptabTe def1n1t1on of
equTty The trad1t10na1 v1ewpo1nt of water and wastewater managers 15 that
equ1tab]e serv1ce 1s prov1ded when each user pays the fuTT cost of . serv1ce (to o

”;‘.the user) Th1s b1as toward fuTT cost of serv1ce cr1ter1a in ratemak1ng des1gn Qvii’i

‘:1 stems from the v1ew that cost 1s a cr1ter1on of both eff1c1ency and equ1ty [Greene, /ﬂ

| p 32] ' The recommendat1ons of the profess1onaT soc1et1es, from whose ranks _17
' dcome the managers of wastewater systems, state that a rate structure TS eff1c1ent ,f’d

'yd and equ1tab1e 1f serv1ce is prov1ded at Teast cost and 1f each user pays 1n ap-'vn'



prox1mate proport1on to the cost of prov1o1ng serv1ce to each user [Jo1ntv
: Comm1ttee Report, P. 7] | ‘ |
‘ If 1t 1s assumed that a measure of marg1na] cost is. a good prory for
‘a‘marg1na1 benef]t this approach conforms c]oseTy w1th the "benef1t approach" =
in the theory of pub11c f1nance [Wusgrave pp 61 89 G111esp1e pp “130-131].
T_Th1s approach to pub]lc pr1ces can be cr1t1c1zed on ph1]osoph1ca] grounds,2 but
is subJect to more: prec1se cr1t1c1sm with the rea11zat1on of the pract1ca1 d1f—
’ 'ftcu1t1es‘of a]]ocatwng Jo1nt f1xed and var1ab1e costs.to users. 'Jo1nt costs
-are a d1st1ngu1sh1ng character1st1c of water and wastewater systems .
Rather than def1n1ng equ1ty 1n terms of cost or marg1naT w1TT1ngness -to-
_pay, thus constra1n1ng the def1n1t1on of equ1ty to the 1mp]aus1b]e cond1t10n
"of 1ndependent ut111t1es among users, we can deftne equity. 1n terms of ab111ty-ai'
'; to -pay, wh1ch broadens the concept of equ1ty to 1nterdependenc1es among users.
The ab111ty to- pay cr1ter1on 1nvokes a concept of reTat1ve soc1a1 welfare among T"'
wastewater serv1ce users. [Behrens and Smo]ensky, p. TT] L
The mode] presented here has 1tsgenes1s 1n the work of Ferstein [1971 1972],
a»and 15 des1gned to show the der1vat10n of ‘an opt1ma] pr1ce (1n terms of eff1c1—‘_
v‘ency and equ1ty) for a pub ic- serv1ce when the pub11c enterpr1se must cover totaT
’hicosts, but may operate at a scaTe where marg1na] cost 1s beTow average cost ‘The
.‘Feldste1n mode] conforms to our def1n1t1on of equ1ty as ab111ty ~to- pay The op-

'ft1ma] pr1ce as determ1ned by the mode] conforms to the obJect1ves of eff1c1ency, gh

L equ1ty, and s1mp11c1ty

The pract1ca11ty of thTS pr1c1ng mode] 1s apparent from the v1ew of the app11ed

J°'L.ftheor1st however, d1fferent 1nterpretat1ons of severa] var1ab1es w111 be necessary

v,for reaT woer ref1nements We sha]] Teave the structure of the mode] 1ntact, con— ;
T:form1ng where poss1b1e to the same parameter symboTs of Fe]dste1n Our 1nterest

ttths in show1ng how a s]1ght1y d1fferent 1nterpretat1on of the vartab]es can render



' the pr1c1ng mode1 of more 1nteres+ and va]ue to 1oca1 dec151on makers wtth—c.a
out chang1ng the structure of the mode] . | | S : 5 b
E”' In cons1der1ng here on]y the app11cat1on of pr1c1ng for househo]d users

“fiof sewerage serv1ce, it is des1rab1e to restr1ct the pr1c1ng ana1y51s to con-
-.s1derat10ns of a two part tar1ff3, a constant marg1na1 prlce per un1t purchased

- and a f1xed annua] charge for the "r1ght to purchase at the marg1na1 prtce

'Both this marginal pr1ce and f1xed charge are the same for a]] users Marg1na1-'mf't

f::cost pr1c1ng in a two- part tariff 1s subJect to the cr1t1c1sm of the d1stort1on-ﬁ-'
ary effects of a regress1ve head tax What 1s needed 15 a pr1c1ng ru]e that
3 ba]ances eff1c1ency and equ1ty ¢ that we]fare 1osses w111 be m1n1m1zed
| It s the nature of statements about equ1ty that they are necessar11y
normat1ve Judgements Th1s mode1 of pr1c1ng recogntzes the normat1ve nature of
| equaty Judgments,vbut a]]ows the pract1t1oner to spec1fy th1s Judgment exp11c1t—.n
1y._ In order to make equwty Judgments we need to know someth1ng about the d1s-
tr1but1on of househo]d we]fare 5 Fe]dste1n contends that th1s d1str1but1on can
be represented by the re]at1ve dens1ty funct1on of househo]d 1ncome, f(y) »

As the f1rst po1nt of departure from the Fe]dste1n mode] two add1t1ona1 .
comments are necessary here v'First the measurement ofthousehold 1ncome, a_com- f
mon: measure of ab111ty to pay, is subJect to def1c1enc1es ' ReportedyannuaT ‘

: househo]d-1ncome 1s closer. to-a measure of trans1tory 1ncomevthan permanent’in;
- come, the 1atter belng a better measure of re]at1ve well- be1ng among househo]ds

' [Re1d DeLeeuw Car11ne] For our purposes, a measure of ab111ty -to- pay for a

o fserv1ce such as wastewater co11ect1on and treatment, wh1ch 1s a househo]d ut1]1ty '

' augment1ng service, is annua] cash expend1ture on hous1ng Th1s measure better
'ref1ects a household S economic pos1t1on, and ‘does not vary as much as trans1tory‘ ,
income.® ~The d1str1but1on of . th1s measure can be. represented by the relat1ve ,'ff';

fdens1ty funct1on f(h) vf-aﬁ



Second when urban p]anners and 1oca1 Off1C1a]s speak of equ1ty 1n the ‘"‘
prov1s1on of pub11c serv1ces, they are concerned w1th spat1a1 equlty as we]]
‘as equity across 1ncome groups The concern for spat1a1 equ1ty arises. w1th

the recogn1t1on of the problems of urban spraw], and the h1gh cost of pub]?c '

o serv1ces to low dens1ty areas. -To 1ncorporate a measure of spat1a1 equxty 1n-'f‘u’

" to thevpr1c1ng mode] we. sha]] spec1fy the re1at1ve dens1ty functton f(h) as
the marg1na1 dens1ty functlon f(h d), cond1t1ona] upon the popu1at1on dens1ty,bd,
. Now, 1n mak1ng the transformat1on from annua] expend1ture for hous1ng to ;H,,‘
. vhouseho1d soc1a] ut111ty, there must be a spec1f1ed hous1ng expendwture ut111ty
'Tjrelat1onsh1p; It can be postu]ated that househo]d soc1a] ut111ty is an 1n—'
creasing‘funct1on of hou51ng expend1ture The marg1na1 soc1a1 ut111ty of a do1-.
'm1ar of hous1ng expend1ture will be denoted as u ‘(h). It can be assumed that
'”u'(h) is 1nvar1ate with the marg1na1 pr1ce and annua] f1xed charge, a]though
this assumpt1on is not necessary | : e R |
~An 1ntu1t1ve1y natural formulat1on of the re1at10nsh1p between u (h) and fl:
~h 15 a constant negat1ve e]ast1c1ty between the two -The greatea th1s e]ast1c1ty, ’
| the greater the relative welght to be g1ven to the re]evant consumer surp]us of
‘]ow hous1ng expend1ture househo]ds, g1ven the popu]at1on dens1ty A range of
‘7va1ues for th1s e]ast1c1ty can be thought of as po11cy parameters to test the TT'
o sens1t1v1ty of the pr1c1ng resu1ts to equ1ty Judgments ' ’.
| ‘The total quant1ty purchased Q, of the public serv1ce (measured in vo]ume)

'when the marg1na1 pr1ce 1s i and the popu]at1on dens1ty 1s glven is:
Qg =N fj’f(h_;d)jq,(n,h) _dh,;'l”-g e ,f' M

where N is the number of househo]ds served and q(w h) 1s the quantity consumed
by a- househo]d w1th hous1ng expend1ture h when the pr1ce 15 . The‘total‘cost

of,supp1y1ng Q 1s‘C(Q).’ It.shou]d be noted here thattthevtota1 cOSt functiOn is



"f;"°t a funct1on of the quant1ty of wastewater treated aTone, but 1s aTso a.
",d;funct1on of the areaT extent of the coTTect1on network Network costs can be %fi)l;f'
'xfffexpressed 1n terms of area and popuTat1on dens1ty If there is a un1que f?ifffff“ -
:7;re1at1onsh1p between Q and d the totaT cost funct1on can be expressed as C(Q(d))
”f‘we shaTT reta1n the bas1c form C(Q) and recaTT Tatter the 1mpT1catlons of the com- -h
| r;pos1te funct1on A e ‘ | S | |
| The annuaT f1xed charge to each househo]d 1s

A = % EC(Q) - m e A <2>,

'j 77The consumer surpTus of a househon w1th hous1ng expend1ture h subJect to pr1ce

'fyf“pr1ce ™ 1s S(n h) The net consumer surp]us is:

5 ;"'ﬂ‘s,,(vr_’"i‘,)‘-" ,*‘_fA:-f%j‘sw’;fh) - JN-[C(Q)WQJ e

AT

::‘The net consumer surpTus 1s measured 1n doTTars For aggregat1on over consumers ‘fTT
R T must be we1ghted by the reTat1ve soc1a1 marg1na1 ut1T1ty of hous1ng expend1—3f“"J

o fture to househo]ds u (h) The aggregate consumer surpTus is:
N.l‘ f(h d) u (h) {S(Tf,lh“) —[C(Q) -nQ]}dh,f (3)

Ld}The probTem then 1s to max1m1ze V subJect to the constra1nt that the f1xed charge:hbf
il’fff{'A w1TT be non negat1ve We can max1m12e v dlrectlya 1gnor1ng the CO“Stra]nt’ and7;%1

= Qfmake adgustments in pr1ce Tater 1f the constra1nt 1s v1oTated The f1rst order A

- cond1t10n for a max1mum of V w1th respect to n 1s
s, f(h d) u! (h)[M]dh | [(—2—8—— —_fﬂ%%sQ‘}fjfi(hi;d’) ;u'(_ri)"_;dv‘hj,‘jj,;_'(‘4’)’ﬁ

Th1s resuTt is subaect to adJustment where the 1ncome effect on demand operat1ng

hrough hous1ng expedd1ture, has a dec1ded magn1tude [Ferste1n, 1972 p T77]



L ‘ asgn h) ‘ ' : e Y
- After subst1tut1on for 3“1' ' and Q, and rearranglng, (4) can be wr1tten as

{ ['ﬁ:__Q_j (sg-%q’- s f(h d)u (h) (n h)dh - fwf(h d)q(n, )dhf wf (h; d)u (h)
SRR , ‘f°°f(h d) (Tr,h)dhf f(h d) (h)dh _

. o

- For 1nterpretat10n of the rat1o of 1ntegra]s the reader may consuTt Fe]dste1n}?” i
1_-[1972, p. 178] The Teft s1de of (5) 1s the product of the excess of opt1ona1
pr1ce over marg1na1 cost, reTatlve to that pr1ce, “and the aggregate elast1c1ty
aof demand at the 0pt1ma1 pr1ce The 1nterpretat1on of th1s resuTt 1s as foTTows T!"'
vcharg1ng more - than marg1naT cost requires h1gher hous1ng expend1ture househo]ds
to pay a Targer share of the fixed cost; the 1neff1c1ency Toss due to net pr1c1ngri
»; at marg1na1 cost is outwe1ghed by ga1ns in d1str1but1ona1 equ1ty | -
" So far th1s resu]t 1s of 11tt1e pract1caT use v To make the pr1ce expres~"h'
‘lers1on operat1ona1 1n the sense that Judgments about pr1c1ng'can be made for a reall';“r
‘}wor]d wastewater serv1ce, we need to represent househo]d demands that can be ;jf.f”tfp
:f»est1mated w1th ea511y est1mated parameters | o " ; - B
Househon demand for wastewater serv1ces can be expressed 1n the funct1ona1

”.'form [Fe]dste1n, 1972, ]74 Howe and L1naweaver, p 19]

e q.='ansha‘:'tf |

fEduationf(S)‘now becomes;. e e
- myg / f(h A (%h : ]
| i f(h d)u (h)dh I f(h d)h"‘dh

'The rat1o of 1ntegraTs is. caTTed the d1str1but1ona] parameter, D [Fersteln,3d .

: 11972 ?. 179]

The express1on m is the marg1na1 cost of serv1ce It shou]d be noted that =
- my because of the tota] cost funct1on expressed above, is- a funct1on of popuTat1on

'7»dens1ty, d, 1 e s m(d) Th1s 1mp11es that the opt1maT pr1ce w111 be d1fferent for T



"d1fferent areas of the serv1ce d1str1ct depend1ng on the popu]atlon dens1ty
,iBecause Tow dens1ty areas can be serv1ced on]y at a h]gher marg1na1 cost [Down1ng,f
tvDaJan1 and Gemmel)] low dens1ty suburban areas at the metropo]1tan frlnge w111 be ‘,
"charged at a h1gher margtna] pr1ce | o

~An exp)1c1t formu)a for is not yet ava11ab]e unt11 the d1str1but1on para— H
,pmeter D, has more exp11c1t mean1ng To do th1s we can spec1fy u (h) and f(h;d),
The normat1ve Judgment for equ1ty is embod1ed in the form u (h)'- h n,:abconStant
e]ast1c1ty marg1na1»ut111ty'funct1on | The form of f(h d) ls unknown but can be
determ1ned from the data of the sewerage d1str1ct being exam1ned For purposes

of this paper, we can, 11ke Fe]dste1n assume that f(h d) has a 1og norma] d1s— B
,'tr1but10n W1th these assumpt1ons, the d1str1but1ona1 parameter, D now becomes i

D exp[ anch], and the opt1ma] pr1ce 1s expressed as

: ﬁ‘ - : 2 - m(d) ';'“‘ff' f..w”(e)' |
4. [3+1-(1+ Shyeny i e
. Hh

Equat1on (6) is the operat1ona1 formu)a for pr1c1ng as der1ved by Fe]dste1n 71
'bThe resu]ts here are mere)y 11]ustrat1ve in order to show that an operat1ona1 )

’f formu]a for pr1c1ng dec1s1ons wh1ch 1nc1ude both eff1c1ency and equ1ty obJecttves,
"‘and ma1nta1n the cr1ter1on of s1mp11c1ty, can be reduced to a funct1on of the
'.normattve parameter N>~ and the est1mab]e demand parameters 8 and o.

. ~To 111ustrate the: ana]ys1s necessary for the pract1ca1 1mp]ementat1on of the_ffv"

- Fe]dste1n pr1c1ng formu]at1on “we present some hypothetlcal (but rea11st1c) para-"

‘xmeter va)ues app11cab1e to wastewater serv1ce prov1ded by the Mad1son Metropo]1_,“_f*g
,tan Sewerage Dlstr1ct If the ratlo of pr1ce to marg1na] cost (—) is wrltten as

e';a funct]on of the e]ast1c1ty of marglna1 ut111ty of hous1ng expend1ture, n, we »f’

g ;'see how the markup of pr1ce over marg1na] cost var1es w1th normat1ve Judgments e

o about the va]ue of the parameter n Va]ues of the demand parameters, B and os



i and mean and var1ance of monthTy hous1ng expend1tures for a comb1nat1on of owners';‘g,

and renters are presented 1n Table" T

"*v.?g'TABLE 1

xbricefeiéstitity:»:f,'B*;f‘“ : -0 ‘9‘feff :
‘”:*1ncomev(hou$ing)~_'; 5~,?fhff’”_, i
- ~elasticity hefﬂja*j’ff,;“h-0.3057'f{1;15j;f
4fmean monthlv ex- o jgffi'~ ff':’:_iﬁ,;"
. pend1ture ) ‘-uh o 147.54
rha75vvar1ance j'; ‘t_ifhr ﬁ** o 1125i077e

'Tf *VaTues are from a recomputat1on of Howe and L1naweaver‘_'“;‘

Aai’dataa us1ng a we1ghted var1ab1e to correct for 9roup1ngr»fge,,

>2 heteroskedast1c1ty 1 - | ‘ ki "‘ | g

, jn_**Est1mates are from BTock Stat1st1cs, F1na1 Report, h;,f‘}”t o
'T a15/ffHC(3)270 Mad1son, W1scons1n Urban1zed Area.‘fri‘

We can note that there is a pract1ca1 T1m1t to the (EJ ratio The Tower 1y"

e “'11m1t is un1ty, pr1c1ng beTow marg1na1 cost is cTearTy 1neff1c1ent The upper :‘viﬁ'-

-"11m1tvfor (—J 15 that value where T equa]s average cost Pr1c1ng above average
acost is aTso ruTed out on eff1c1ency grounds The range of vaTue for the norma-

t1ve parameter, n, 1s from zero - (1mp]y1ng that dlstr1but1ona1 equ1ty is of no -

vvconsequence, thus u ? m) to the vaTue of n determ1ned where n equaTs average cost;fl’

'rtht 1s therefore poss1b1e that average cost pr1c1ng w111 be the most des1rab1e

vvyoutcome 1f eTast1c1t1es are suff1c1ent1y Tow, or. 1f the reTat1ve var1ance is f

| fv.llarge TabTe 2 shows.the reTat1onsh1p between‘(“) and n, honJng the va]ues of

4‘;a, B and re]at1ve var1ance constant at the vaTues in Tab]e T
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 TABLE2
& : no
1 N 0
Loz 25

e 80

' 106 o s

S 1.09 o 1.00

19 200

.3 3.00

For the case of MMSD‘thé ratid of'prite to mafgina] cost incfeasgs féther
slowly as the value of the normative parameter n ihcreases.‘ Fdrthermoré,'the
small‘relative Variahce has a greater absolute effect on (%) than the inelastic
,b.d_emand} for wéstewater services. Table 3 shows the marginal change in (%) due

to unit changéslin g and D, where

. 0N Ly
a8 [e-(0-1)7°
and . ‘
a(lﬂ]:l—) = B ' <0
a0 [-(D-1)72
TABLE 3
m - i
3(5) | 3(5)
n 9B aD
0 9.000  -5.236
.25 0.110 © -5.453
.50 0.228 -5.683
.75 0.357 -5.927
1.00 0.495  -6.186
2.00 1.175 -7.400
3.00 2.123 -8.980




e PR la(m)ifv> I'Eﬁml;l '
“For the ent1re range'of vaTues for n, 3D Pl 38 show1ng that the

‘rat1o of pr1ce to marg1na1 cost is. more sens1t1ve to the reTat1ve varlance of
‘?‘hous1ng expend1ture and 1ts e]ast1c1ty than to the pr1ce eTast1c1ty of demand f'”
) for wastewater serv1ce S SERS Sy
If, however, the ratlo of average cost to marg1na1 cost 1s smaT], average
' cost pr1c1ng may then be des1rab1e for eff1c1ency and equ1ty The rat1o of |
average cost to marg1na1 cost is T1ke1y to vary cons1derab]y as the popuTat1on T‘.‘.
_den51ty varies throughout the serv1ce area. Ver1f1cat1on of the funct1ona1
"forms of the mode] 15 a goaT of ongoing. research by the authors
‘ . The adJustments made 1n the 1nterpretat1on of the var1ab]es of d1str1but1on, i
o househo]d ut111ty, and spat1a1 equ1ty perm1t a. more pract1ca1 1nterpretat1on of _f
pricing. dec1s1ons for wastewater services. It is not advocated that th1s pr1c1ng;”
j{ soTut1on is a once- and for-a]T solut1on Once the parameters have been est1mated

T and evaTuated 1t 1s st1TT on]y possible to make vaTue Judgments about tradeoffs .T

,between eff1c1ency and equ1ty l These parameter vaTues mere]y make tradeoff Judg—;‘i‘

ments more en11ghtened depend1ng on the degree of fa1th one has 1n the]r accuracy T'5
‘ It is further recogn1zed that this part1cu1ar pr1c1ng modeT assumes that the 1

'management of the pub11c enterpr1se has fuT] centra]1zed author1ty to set pr1ces

L : for a]] users Th1s author1ty is not present for the examp]e of MMSD where user )

' charges are Tev1ed on mun1c1pa]1t1es which in turn set pr1ces to be levied on

"the1r own users There is a dTStTHCt poss1b1]1ty that the mun1c1pa1 user charges '

'f‘: cou]d thwart the goa]s of eff1c1ency and equ1ty 1n pr1c1ng as’ sought by the pulec:*fT

. S enterpr1se ThTS poss1b111ty suggests a cToser Took at the 1nst1tut1ona1 con----'u'

Ttuf:stra1nts on such a centra11zed pr1c1ng po]1cy, and the poss1b111t1es for 1n— tjﬂf{}t

f st1tut1ona1 reform



G1ven that equ1tab1e and eff1c1ent pr1c1ng for pub11c serv1ces is a

' :recogn1zed goa] of 1oca] g1vernments and may a1so be an effect1ve too] 1n 2 3:- ' |

combat1ng urban sprawl the method of pr1c1ng presented here represents a
:  _dec1ded advantage over. the trad1t1ona1 v1ew of 11nk1ng equ1ty w1th the fu]l

‘cost of serv1ce :7~




. Foomores

i'*Graduate student, and professor, respectlve]y,'Department of Agr1cu1tura1
"rd;Econom1cs Un1vers1ty of N1scons1n Mad1son ‘ ‘
! f 5cfgj;1n w1scon51n metropo11tan sewerage d1str1cts, ut111ty d1strtcts. and |
"bjf:town san1tary d1str1cts are spec1a] purpose un1ts of governments operat1ng

| :qunder the author1ty and powers vested by the state A]though these ent1t1es

are un1ts of government the1r s1ng]e purpose nature makes them comparab]e d

: to pub]1c enterpr1ses | ‘ »

.f The ph]]osoph1ca] or po11t1ca1 bas1s for argument on. thIS po1nt can be
ahytraced to the ear11est wr1t1ngs of the c]ass1ca] econom1sts See, e.f., f 'gt:‘
ufMyrdal, pp. 156- 190, | ' L g' R
.5iExtens1ons of the mode] to 1nc1ude a11 sectors of the economy, and to cons1d-}_k;'
.,erat1ons of the peak 1oad1ng prob]em, wou]d undoubted]y requ1re re]ax1ng th1s:f3
nﬁrestr1ct10n | o o o : »v _ _‘ e =
.;hThls need not be so }the marg1na1 pr1ce cou]d vary w1th ‘the amount purchased o
'ifor w1th 10cat1on : o | | o w ‘h'

. ’There is a d1vergence of op1n10n here concern1ng the meanlng of equ1ty Lega]
'ifand 1nst1tut10na1 scho]ars contend that equ1ty 1s a process toward equa11ty :
a;rather than a state of the socio- econom1c structure of soc1ety We can. take C};‘

t'the latter v1ew on]y insofar that a glven state of equ1ty 1nd1cates the cifﬁf,fx‘

orkxngs of the process toward equa11ty

._‘For owner occup1ed households the var1at1on 1n tran51tory-1ncome can affect

h;the var1at1on in annua] hou51ng expend1ture through the 1ncome tax structure ;;'h
'Hynﬂ>where mortgage 1nterest is deduct1b1e It 1s here postu]ated that the var1a—e7"
vht1on in annua] hous1ng expend1ture is 1ess than the var1at1on 1n trans1tory

a‘1ncome because of the add1t1ona1, re]at1ve1y greater and more stable ele- ) S

‘di*ments wh1ch make up annua] h0u51ng expend1ture
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7. The reader should consult Feldstein, 1972, pp. 180-181, for details of thé

’transformétion from (5) to (6);
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