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PREFACE

This working noEe was prepared for the Office of Policy Develop-

ment and Research, U.S. Department of Housing and Urban Development

(m;O). It reports the results of the first stage in a continuing
task of the Housing Assistance Supply Experlment: constructing in-
dexes of the cost of producing housing services in Brown County,

wisconsin; st. Joseph county, rndiana; and the five-state region that
contalns these counties.

Both countles are the sites of experlmental housing allowance

programs that may affect local demands for housing services. For

the Supply Experiment to measure market response to the allowance

progr:rms, we need productlon cost indexes for each sLte and for the

whole region.
This note presents comparable I973 price and index data for

Brown County and for the reglon. Similar data for subsequent years

and for St. Joseph County (beginning in L974) w111 be reported in
later working notes.

The data were compiled by the author, aided by advice from mem-

bers of the IIASE Design and Analysis Group. C. Lance Barnett, Ira
S. Lowry, and C. Peter Rydell were particularly he1pfu1. The draft
was typed by Llnda K. Ellsworth. Dorls Dong prepared the figure.
Charlotre Cox edited the typescript and supervised production of
flnal copy, typed by Joan pederson.

This note was prepared pursuant to HUD Contract H-1789, Mod.22,

Task 2.2.
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SUMMARY

Suppllers of housing combine various inputs to produce an annual

flow of housing servlces. The design for the Housi-ng Assistance

Supply Experiment calls for measuring the real annual cost of these

inputs, background lnflation in their costs (inflation not caused by

locaI events in the experimental sites), and locally caused inflation
in factor costs. An lndex of the cosE of producing housing services

ls necessary for all these tasks.
I,le use the terms ttlndextt and ttcost indextt to refer to a set of

annual index numbers: local and reglonal indexes for each najor group

of factor lnputs. We calculate cost indexes for lnEerest rates, land,

improvements, property servlees, and maintenance and repair. The local
indexes measure lnflatlon rates ln the experimental sites and are used

to deflate actual factor lnput costs to obtain real costs. The re-
glonal index allows us to calculate a first approximation to program-

induced inflation, which is inflation attributable to the lncreased

demand for housing caused by the allowance program.

This note provides the basellne data that will be necessary to

construct the two most frequently encountered types of indexes--the

Laspeyres and the Paasche--for each najor input group. Laspeyres and

Paasche indexes are ratios of quantlty-weighted prices of the compo-

nent goods for the beginnlng and end points of the period being in-
dexed. The Laspeyres index uses basellne (beginning) quantities, and

the Paasche uses current quantities.
Alternatively, both indexes can be formulated as expenditure-

welghted price relatlves. The expendlture weight for an input is the

proportion of total cost attributable to that input. The Laspeyres

lndex ls the sum of baseline-expenditure-weighted prlce relatives, and

the Paasche lndex uses current expenditure welghts.
To reasure program-lnduced inflation, we will compare lndexes for

each experimental site wlt.h similar indexes for the flve-state region--
Michlgan, Wisconsin, I11inois, Indlana, and Ohio--that contains both

sites. The price relatives for Bror.rn County presented in this note
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can be used with comparable data for subsequent years to construct an

index of local inflation.* Simllar1y, the regional, population-weighted

average prices can be used to construct a first approxlmatlon to the

inflation rate that would have prevailed in the absence of the experl-
ruent (called background inflatlon).

Since the average regional price changes are esti-mates of prlce
changes in our sltes in the absence of both local demand dlsturbances
(including the allowance program) and random errors, the reglonal

index is only an approximation of background inflat.ion for the slte.
The difference between the local and regional indexes ls, then, an

approximatlon of the rate of program-induced inflation.

*
It can be ej-ther a Laspeyres or a Paasche index.
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I. INTRODUCTION

The Housing Assistance Supply Experiurent (HASE) needs an index

of the cost of producing housing services for three related but separ-

ate steps in measuring the elasticity of thelr supply.

First, we plan to use the annual cost of factor inputs in con-

stant dollars as an estimator of the quantity of housing services pro-
*duced. The percentage change in the real value of factor inputs

equals the percentage change i-n the quantlty of factor inputs. Assum-

lng that the quantlty of output is proportional to the quantlty of
inputs, the percentage change in ouEput equals the percentage change

ln lnputs. In thls way, given real value of the annual cost of factor
lnputs, we can calculate the percentage change ln the quantity of hous-

lng servi-ces produced.

Second, we must decompose observed rent changes into changes in
the quantity of housing services (estimated as described above), changes

in producer markup, and changes in the cost of producing housing ser-
vices. The last componenL is provided by an index of the cost of pro-

ducing housing services, i.€. , the cost i-ndex.

Thlrd, hre want to measure program-induced inflation, which is the

pure price tnflatlon attributable to the increased denand for housing

caused by the houslng allowance program. The dlfference between the

actual lnflation rate in the experimental slte (called Local inflation)
and the rate that would have prevalled ln the absence of the experiment

measures allowance-lnduced inflation.** A regional price index, siu-
llar to those constructed for each slte, i-s used to measure background

inflatlon.

*Ira S. Lowry (ed. ) , General Destgn Report: Finst Draft, The Rand
Corporatlon, ttrN-8198-HUD, May t-973, Appendlx B.

**
The local lnflati-on rate reflects both the effects of the allow-

ance program and other local events bearlng on the demand for housing
services. Unfortunately, our measure of background. tnflation estlurates
the rate ln the absence of aLL local events, not just the allowance
program. Therefore, the dtfference between the locaI and background
lnflatlon rates ls only a first approximation to allowance-induced
lnflation.
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These three steps will decoupose the change in rent between two

years into four additlve components:

Change in the quantity of housing services produced (as

measured by real factor costs of produclng the servl_ces).

Background inflatlon i.n factor prices (inflatlon not caused

by housing allowances or other loca1 events).
Locally caused inflatlon in factor prices (reflectlng the
effects of housing allowances and other local events).
Change in producer markup.

COMPONENTS OF THE INDE)(

The first two uses of the price lndex determine which cost compo-

nents are indexed. The input accounting plan dlvldes annual cost of
inputs into four categories: (a) opportunlty cost of land and lmprove-

ments, (b) cost of additions to improvements, (c) cost of property

services, and (d) cost of maintenance and repairs. I^Ie either use

existing indexes or construct our own for each of Lhese categories.*
The opportunity cost of residential land and improvements ls the

market rate of interest on conventional residential mortgages multl-
plied by the base-year value of residential real estat..*o Although

the market rate nay be higher or lower than the mortgage rate an

ordner actually pays, lt measures what an lnvestor must pay for the use

bf residential land and lmprovements, 1.e., thelr opportunlty cost.
In theory, the market value of the stock of resldenElal capital

should be affected by the longrun changes in the balance between rental

*
For more dlscussion of these components and a descrlptlon of the

sources used to lndex their costs, see General Design Repont, Appendlx D.
**

Since completion of the General Design Report we have developed
an alternative theory Lhat the opportunity cost of capital equals Ehe
annual real rate of return times capital value. (See C. Peter Rydell,
Measuting the Supply Response to Housirry Alloudrlees, The Rand Corpora-
tion, P-5564, January 1976, Appendix A.) Thls approach requires only
an estimate of the (presumably constant) real rate of return to prop-
erty value. Changes ln the mortgage interest rate become relevant
only in discussions of equity yield.

O

a

a
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revenues and operating expenses. If housing allowances are percelved

by landlords to alter the longrun net return, then property values

will change. But if revenues and expenses change proportionally be-

cause of general price lnflation, net return and property values w111

also change. We need an index of the capital galn caused by back-

ground prlce inflation to detect whether any allowance-induced change

occurs. Therefore, we will make lndependent calculations of the index

for the value of existing residential land and lmprovements and the

producer markup for indivldual properties.
The value of residentlal land will be indexed by the national

rate of growth in consumer prlces, modified 1ocally within the experl-
mental site by a model of the effects of dlfferential changes in neigh-

borhood amenlties. Thls report is concerned only with the general

element of the index, the natlonal lnflation rate.
The value of exlstlng lmprovements w111 be indexed with an index

of residentlal construction costs. This procedure assumes a longrun

equllibrlum l-n the housing market such that existing improvements are

valued at their replacement cost.

I,le should stress that nelther the land value index nor the con-

struction cost index is expected to be a true measure of the change in
market value for specific propertles. Rather, each is a benchnark

agalnst which the signlficance of actual changes can be assessed.

Additlons to lmprovements are a small portion of annual factor
costs; hence, the total lnput costs are qulte lnsensitive to changes

in the cost of such additions. l'le estimate that a 10 percent increase

in the cost of additlons to lmprovements causes an overall increase

ln factor costs of only 0.46 to 0.54 percerrt.* Because our results
are so insensltlve to these changes, it is unnecessary to construct
an lndex that measures changes i-n the specific costs of rehabilltating
or alterlng resldential structures. Instead, r^re measure inflation
for thls component with a general index of re.sldential construction
costs.

*
For the underlylng assumptions and supporting calculations, see

Genenal Design Reportr pp. 266-69.
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Property servlces are indexed uslng rdages, costs of utllities,
and insurance costs. Prlce relatives for these components are welghted

by relative expenditures to form a Laspeyres index for this category.
A simllar procedure is followed for malntenance and repair costs, a

category that includes wages, prices of supplies, and cost of repalrs.
To surrmarize, we have six component indexes of a general index

for the cost of producing housing services. Two components (exlstlng
and new improvements) are indexed with the same data. Thus, five dlf-
ferent indexes must be construcEed for each experimental slte and for
the region as a whole.

FORMULATING THE LOCAL INDEX

The cost index is a collectlon of indexes, one for each major

category of cormodities and services used to produce housing services.
In the following development \re consider an index composed of compo-

J

nent prices. Expenditure data are obtained annually for each compo-

nent from the HASE landlord and homeowner surveys. A planned series
of cost-index working notes w111 provide price relatives (ratlos of
prices ln two different tlme perlods) for each component. Combtning

expenditures and price relatives appropriately, an analyst can con-

pute elther a Laspeyres or a Paasche index.

A Laspeyres index ls the ratlo of (a) the cost of purchasing the

baseline vector of inputs at current prices to (b) the cost of purchas-

ing the baseline vector of lnputs at basell-ne prices. Denoting base-

line as time 7 and the current period as tl-me f,,

l, ('otaor)
[= t (1.1)

where

| ('oraor)

I = the Laspeyres lndex from time 7 to tlme f,,
Ptl, Pit = the prlce of lnput i at baseltne and tlme t respectlvely,

QtL = the quantity of i,nput i at basellne.

Throughout this note, "price" refers either to the prlce of a
T

commodity or service or to the wage for labor.
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In its more frequent formulatlon, the Laspeyres index is the sunrnatlon

over all inputs of the baseline-expenditure-welghted prlce relatlves:

^ 
= l(o'

D
LX

D
(1. z1

(1. 3)

t

where

f,._ -
L!

DA'iLoi7

or, the basellne expenditure weight for input z. Substituting the

value for E.r lnto Eq. (f.2) shows its equlvalence to Eq. (1.1).

The cost-indexing scheme provides pri-ce relatives for each comPo-
*nent. Sunming the product of each relat.lve with the appropriate base-

line-expendlture weight (En) yields a Laspeyres index. Current

expenditure weights yleld a Paasche index--the ratl-o of (a) the cost

of purchasing the current (perlod f,) vector of inputs at current
prlces to (b) the cost of purchasing the current vector of inputs at

basellne prlces, or

\ (erraor1'

| ('otaot)
0=

Equat lon
(P.t t/ntt

I(
L 'uau)

(1.3) can be rewritten in terms of inverse prlce relatives
) and current expenditure weight" (Ei.t: (Pi$i)/l IPL#Li)

1-

*
Some of the components are themselves composlte cormodities, and

thelr price relatives are Laspeyres lndexes. To the extent that such
lndexes approxlmate the composite prlce relatives, this procedure is
legitlmate. The fact that the component indexes are generally welghted
with expendltures from a period other than our baseli-ne creates a prob-
Iem. Thls problem ls more serious, though no different in prlnclple,
lf the indexes are used as price relatives to construct a Paasche in-
dex, for whlch weights are current expendiEures. However, we are
forced by the reallties of the available data to llve with these
qualifications.
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to compute a Paasche index, as follows:

I(
l/ '*a*)

0

l('o'n"'#)
I Pr.ta*),1,

lPoraor)

)l
:[;(

4t(
D

L

it P.
7,x

l
at

-1

5

('orarr) q)
(1.4)

-1

[,(

5

P
1-1F

L tP tt

Henceforth, we conslder only Laspeyres indexes, and .t refers to
the local Laspeyres index. The reader should keep in mind, however,

that the price relatives can be used with current expenditure welghts

to construct a Paasche lndex.

FORMULATING THE REGIONAL INDD(

Indexing Background Inflatlon
The regional index enables us to approximate program-induced in-

flation by netting background from local inflatlon. For Green Bay, the

index of background inflatlon is

?

I
l,

igt ig1 )P q(

( )
fi-

l
L

P
Lg1 a ig1

t (1. s)
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where B = the index of background inflatl-on between baseline and

tlme f,,
P', -- = the prlce of input i in Green Bay at tlme f, in the ab-Lgt

sence of the allowance program and other local events,

P.. = the observed price of input i in Green Bay at baseline,Lgl
Qig, = the purchased quantlty of input i in Green Bay at

baseline.

Equatlon (1.5) can be written ln the form of expendlture-weighted

prlce relatlves:

B- t(,
p,

tgt,

Lal P. -" Lgt
(1.6)

(1.7)

,

where

where [' ..r,,

lnput tl.

P ais1 u\,1 tD_
Lgl t

I
L

P aig1 igl(

or, the baseline expenditure weight for input i ln Green Bay.

l.Ie collect local baseline price data and construct expenditure

welghts for all lnputs. The only addltional data necessary to compute

background inflatlon are the program-absenE prlces of the inputs at
time ,. We postulate that, without the allowance progran, a local
factor price would equal its baseline value adjusted by the subsequent

reglonal change in that factorts price:

igt ig1

P

P t
itt

P _D

it,1

^nd 
Pi,t are the basellne and tlme f, reglonal prices of



)
t

-8-

Modellng Regional Prices

Consi-der a geographlc reglon conEaining our experlmental sltes:
smal1 enough that houslng markets throughout it are subject to slmilar
envlronmental influences and partlclpate in the same regional tradlng
area, yet large enough for the markets to escape influence by elther
of our sites. !,Ie assume the prices of an input to the productlon of
housing services are distrlbuted normally, wlth the same mean and

variance throughout this region.
For many items, we collect prlces for a subset of all metropoll-

tan areas ln the r.gior.* Each price represents an average from a
sample of prices that was drawn in the metropolit.an area. Thus for
a given input at a given tlme,

L

n
P (?,,")J

where ,7 = the clty,
P. = the published prlce for ctty j ,

J
nj = tl:.e sample size ln cLty j,

,kj = the kth observatlon (price) in clty j.

Given the earller normality assumptlon, the distrlbution of P.. ls
tJ

J
,

tP --u+ e. where E. - NJJ t)nU
J

The maximum likellhood estlm"to, ff provides an unbiased estimate of p:

(1.8)u
J

N
F) n,

:-1 .J
.J-t

,

where 1l/ ls the number of citles ln the region.

*Different sources publlsh data for different subsets of cltles.
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Assume that the sample ln each city is proportional to its popu-

lati-on, so that. the larger a city, the more observations are taken.

Thls proposition can be expressed as

n. = eZ. .
J J.

(1. e)

where e=a constant,

Z, = tt.e population of city j.
.J

Substitute Eq. (1.9) lnto Eq. (f.41 to obrain

,:](

'i't ir)

(1.10)W,P,JJ ) t

where

J
Z

W.
J \ z.

;J

Note that W, ts the relative populatlon welght for city 7. The popu-
J

latlon-welghted average of the average prlces for all cities ln the

reglon is an unblased estimate of the mean prlce for any city.
We define the regional price for lnput i at time f, to be the mean

of the regional price dlstribution:

Pi,rt = lit (1. 11)

For a general lnput and time, Eg. (1.10) provldes an unbiased estlmator
of the mean of the price dlstributlon. Thus

irt=lr( D'it' (1.12)
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where FO, * the population-welghted regional average prlce forL at
tine ,. We ure Pr, as an unblased estlmate of the reglonal prlce for
i at tine t, P_..-,, whlch allows us to estlmate the program-absent' LT't'
local price at tire f, uslng Eq. (1.7):

P =p irt

L
t

D
4-'orr(

P

igt ig1
1-Tl

P
,

or
PILAt
D
Lgl

Pit
P

(1.13)

LI

ConsEructing the Reglonal Index

Equation (1.13) reflects the impllcit assumptlon that background

lnflation in input irs price in Green Bay between baseline and tlme f,

equals the inflation in the regional price of t over the same perlod,
whlch we estlmate wlth the population-weighted average of prices for
i ln citles throughout the region. Substltutlng into Eq. (1.5), we

have

(1. 14)

The rlghthand side is slmply a reglonal priee 1ndex. Indeed, we de-

fine our regional index to be

B*t'("'*)

t
Ptt
D
LI

D-lI - I
D

tg1
(1.1s)
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Equatlon (1.15) says r{e can use the basellne expenditure weights

developed for the local Brown County lndex (fOnr) together wlth the

prlce relatlves composed of populatlon-weighted reglonal averages to

conatruct our regional index. Unfortunately, we wlll not have prlce
and wage data for all components; in some cases we must rely on pub-

llshed reglonal prlce indexes. To use them requlres only a slight
modlflcatlon of Eq. (1.15).

The components for which we use these indexes are either com-

poslte comnodities or services for which the price is a step-function

that depends on the service level. In either case there is no narket

prlce to use for calculatlng price relatives. The indexes we use are

reglonal CPI components provlded by the U.S. Bureau of Labor Statlstlcs
(BLS). They are populatlon- and expenditure-weighted prlce relat,lves,
and we assume that the index equals the reglonal price relative of the

composite commodity or servlce, i.e., that I. =Pirt/Pi77r where L Is
the reglonal lndex for component i.

If we partltlon the M comnodity, occupation, and servlce compo-

nents of the prlce index into those for whlch we have prlce data (the

flrst s) and those for whlch we have regional lndexes (the remainder),

we can redefine the regional index as follows:

1-g': ol,Q,,,*).

= oi=,(,"'?). o:.,(

itt-r!,(

M/

,1, (u

M

I
i=s+L

E ft)

E

p
Lrt

ia1 Fll
" 'l-Tl

,rrr'#\
" '7.r'1 /

+ I E
M P

t=s+1 to1 P. -" 'L2.1

P,
LqD

ial P. -" Lgl
-8. (1. 16)
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Thus our reformulation of the regronal index glven by Eq. (r.16) does
not change the fact that .R is an approximatlon of the lndex of back-
ground inflation, B.

ESTI}{ATITIG PROGRAI"I-INDUCM INFIATION

Program-induced inflatlon is measured by a Laspeyres index, where

the current (time t) price for input ,i is the dlfference between its
observed and program-absent prlces:

IlPo,
D

-L igt ) aig1
A- (1.17)t

where ,4 indexes program-induced inflation.
&

Equation (1.17) can be rewritten as the difference between the
j-ndexes of local and background lnflation:

I( 't grafur)

I( 'irrar.gr) igt ig1a

*L-8.

Equati.ons (1.14) and (1.15) show that B - R. Hence A * L - fr, or the
difference between the local and regional l-ndexes is a first approxi-
maEion to the amount of program-induced lnflatlon.

CHOOSING THE REGION

We sought an area that lncluded both experlmental sltes, was large
enough to escape lnfluence by elther of them, and had some economlc

*
Because the prlces are subtracted ln the numerator of Eq. (1.17),

.4 is not, an tndex number. We would have to add one to lt to make lt
a true index number. As noted earller, A Ls not an exact measure of
program-induced inflatlon because B does not accurat.ely measure in-
flation ln the absence of. only the allowance program.

I(,
L

\ ('oorar,r)| ('rrrnonr)
A
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reason for belng constdered as a slngle unit. By combini-ng seven major
*

tradlng areas in the East North Central U.S., we obtained a region

large enough to be unaffected by the allowance program yet small

enough to be related to the type of housing market operatlng in the

experlmental sltes. The boundarles of the combined region correspond

closely to those of the area composed of Michigan, Wisconsin, Illinols,
Indlana, and ohlo.** i.Je defined this five-state area to be the region

of interest for cost-indexlng purposes.

Reglonal data collection was constrained by the geographlc cover-

age of the sources. T,hese geographic areas do not always coinclde with

each other or with our defined region, but this note carefully docu-

ments the areas (or cltles) covered by each source.

Sone sources provide prlce data for a subset of all metroPolitan

areas within our region. For these sources, we calculate the average

prices ({) ,fttr baseline-period population estimates compiled by the

Census Bureau for standard metropolitan statistlcal areas (SMSAs) as

the Z, (see Eqs. (f.9) and (1.f0)).
A11 sources report data only for SMSAs in the region. Figure 1

lllustrates the SMSAs in the region for which we collect data and ca1-

culate average prl".".**o SMSAs wl-th boundaries that do not lle en-

tlrely within the region are included only if the central city or

cities that designate the SMSA are within the five states. Table 1

1lsts the metropolitan areas shown in Fig. 1 and presents population

estlmates as of 1 July 1973.

DaEa for Green Bay, t{lsconsin (Site I), and South Bend, Indiana

(Site If), are not lncluded tn the weighted regional averages. We are

estimating prices in these two SMSAs in the absence of the allowance

rk
1972 Comnez,ciaL Atlas and Matketing Guide, Rand McNally and Com-

pany, Chicago, 1972. The tradlng areas defined in the atlas rsere
"determlned after an intensive study of such factors as physiography,
populatlon, newspaper clrculation, economlc activities, hlghway fa-
cllities, rallroad services, suburban transportation, and field reports
of experienced sales analysts" (p. 55).

**
For a comparison of the boundaries of the trading areas and the

flve-state reglon, see General Destgn Report, p. 28O.
***

Not every source reported data for all SMSAs in the region.
But we dld not collect data for SMSAs not lndlcated in Fig. 1.
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'l'ah I c I

I.]S'l IMAl't,]l) POPUI.Al'toN Ot' SltlSAs lN Ir IVH-S1'A'l'li Rli(; ION

AS Or- I .rULY 197,]

State and SMSA Poptrlation

l111nois
Bloomlng ton-Norma 1

Champa 1gn-Urbana-Rant ou I
Chicago
DecaEur
Peor 1a
Rockford
Sp rlngf leld

Ind lana
Anderson
Evansvl 1 le
ForE Wayne
Gary-Hamnond-llast (Jh I t:ago
Indlanapolls
Lafayette-WesE l.a fayecte
Muncle
Terre HauEe

Mlchlgan
Ann Arbor
Battle Creek
Bay Clty
Decrolt
Fllnt
Grand Raplds
Jackson
Kalaoazoo-PorE age

SOURCE: htruent Population Reports, Federal-State Cooperatiue Progran for Popu-
L,tt[.on Estimates, U.S. Deparcment of Conrmerce, Bureau of Ehe Census, Series P-26,
Nos. 110, 1I3, 120, L22, 126, and 128.

program and do not want their actual prices, whlch the program may

influence, to affect. the estlmate.

COMPILING THE BASELINE DATA

The remainder of thls note details the sources and methods used
to compile baseline prlces for indlvidual conmodltles or services and
prlce indexes for groups of commodlties and servlces for Brorrn County,
wisconsln, and for the five-state reglon in which Brown county ls

*
located.

*
Brown county constltutes the Green Bay sMSA. our second experi-

mental slte, St. Joseph county, rndiana, is also in the fi-ve-state
region. rt ls part of the south Bend sMSA, whl-ch conslsts of st.
Joseph and Marshall counties.

439,100
177,000
225,300

675,100
405,200

I , 394, loo
2 ,004 ,000
1 ,055, 900

845, 300
238,700
211,700
263,700
130,800
188,900
780,90o
541,5oo

281,500
]-2l,2oo
82,500

297 ,700
1,421,600

772,900
30,062,2O0

Populat lon State and S|1SA

114,100
1,64,4O0

6,ggg,goo
I24,900
352,000
270,600
17 7 ,000

140, 300
288,800
37 2,200
643,800

1,133,200
111,300
132,400
175,600

243,8oo
181,600
119,400

4,446,20O
518,500
555,100
744,700
260, 100

Michlgan (cont. )
Lanslng-Easl Lanslng
Muskegon-Muskegon Hei gh t s
Saglnaw

Ohlo
Akron
CanEon
Clnc lnnat i
C leveland
Coltrmbus
Dayton
Haml I Eon-Midd let om
Lima
Loraln-Elyr la
Mans f 1e1 d
Sprlngfleld
Toledo
Youngs tovn-Warren

Wisconsln
Apple ton-Oshkosh
Kenosha
La Crosse
Madison
Mllwaukee
Raclne

TOTAL
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We first surveyed landlords, tenants, and homeowners ln Brown

County early in I974, collecting houslng expenditure daEa for calendar
year L973. The allowance program there began open enrollmenE in .Iune

L974. Thus, 1973 ls our preprogr€rm basellne year.
To i-ndex expenditures reported for that year, we have sought price

data for the nidpoint of L973 or as near Ehereto as our sources permit.
The reference date for each price ls given as precisly as the source

reports it.
The basellne data alone do not measure price changes. For that

purpose, comparable data sets must be computed for subsequent years.

However, by complling, formattlng, and publlshing the baseline data,
we have tested the practlcality of our plans, resolved many of the

technical problems, identifled the sources that must be consulted, and

ensured the retrievability of the 1973 data.

Each section that follows describes the sources of the data used

to construct the cost index for one of the five components that enter
our overall index of the cost of producing housLng services: oppor-

tunity cost, land, improvements, property servlces, and maint.enance

and repair. Each also presenEs the 1973 data that were obtalned from

these sources for both Brown County and the reglon, and explalns

how the data were manipulated to obtain the appropriate baseline price
or index number.
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II. II{DEX OF OPPORTUNITY COST

Interest rates are used to index the opportunity cost of resi-
dentlal land and structural lmprovements. This cost is the market

rate of lnterest on conventlonal resldentlal mortgages multiplied by

the base-year value of resldential real estate. The indexlng scheme

requires measurlng the annual change in the lnterest rate that is to
be multiplled by the baseline land and improvement value. For both

the local and backgrormd indexes, we use market interest rates ob-

tained from surveys of major lending lnstitutlons.

REGIONAL INDH(

The Roy WenzlLck Research Corporatlon surveys mortgage lnterest
rates annuaIly. Questlonnaires are sent to lending lnstLtutions in
major cltles throughout the country late in April of each year. The

questlonnaires lnclude the following question: "Wtrat ls the prevail-
lng rate of lnteresE on conventional residential mortgages currently
belng made by your organization?" The data represent prevalllng
market rates Ln late April and May of each year. The rates, averaged

for each clty, are publlshed ln the June lssue of T?e ReaL Estate
*

Analyst.

Table 2 shows tk.e 26 SMSAs from our region covered by the lJenzlick

sur:rrey and presents the prevalling lnEerest rate for each city in late
Aprll and May of. L973. The populatlon-welghted average of rhe rates
in Table 2 is 7.5L, the average market interest rate that prevalled

ln the region at that time.

BROIJN COUNTY INDEX

Unfortunately, the Wenzlick survey of mortgage interest rates

does not include Green Bay. Rand, however, conducts a survey of fi-
nancial lnstitutions ln Brown County as part of the study of market

*
Although Rand does not subscribe to this publication, it is avail-

able by appointmenE in the library of the corporate headquarters of the
Security Pacific National Bank, Los Angeles.
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Table 2

TNTEREST RArES .Xri?ffiXIrl}}! FrRSr MoRTGAGES:

State and SMSA

Interest
Rate (7,)

Il1lnols
Chicago
Decatur
Peoria
Springfield

Indlana
Evansville
Fort Wayne
Gary-Hamond-East Chicago
Indianapolis

Mlchigan
Detroit
Flint
Grand Rapids
Lansing-East Lanslng
Saginaw

SOURCE: The ReaL Estate Arnlyst,
No. 20, June 1973, pp. 237-260.

Roy Wenzlick Research Corporation,

intetmediaries for HASE. Durlng one portion of thls survey, conducted

in June 1975, the foIlow1ng questlon was asked of the flnanclal inter-
mediarles: "In May of L973, what was the prevailing rate of interest
on conventional residential mortgages belng made by your organlzation?"
The responses to this questlon yielded data on lnterest rates in Brown

County comparable with the l.Ienzlick data.

Data for the nine flnanclal institutlons in Broun County that re-
sponded to the Rand survey question are tabulated in Table 3. Also

given are the outstandlng balances of resldential mortgage loans held

by each of these institutions in L973, from which we calculate a

welghted average of the interest rates.* For Brown County In May Lg73,

the welghted average mortgage lnterest rate is 7.58 percent.

*
We would prefer to use as welghts the dollar amounts of resi-

dentlal first mortgages each Lnstltution wrote during May 1973, but
these data are not available. Should we obtain them, the welghted
Brown County average interest rate w111 be recalculated.

7.40
7 .40
7.75
7.30
7 .90
7 .60
7 .70
7 .70
7 .80
7.20

7.50
7 .50
7.75
7 .5L

Interest
Rate (Z) State and SMSA

25
75
50
60

7.30
7 .75
7 .50
7 .2s

7.
7.
7.
7.

7 .60
7.75
8.00
7 .80
7.75

Ohlo
Akron
Canton
Cincinnati
Cleveland
Columbus
Dayton
Hamilton-Middletown
Springfield
Toledo
Youngstown-Warren

Wlsconsin
Madison
Milwaukee
Racine

Welghted Reglonal Average
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Table 3

PREVAILING INTEREST RATES AND ESTIMATED
VOLI]ME OF RESIDENTIAL MORTGAGE LOANS BY

LEMER: BROITN COUMY, WISCONSIN, L973

Outstandlng Balance
of Mortgagesb

($ milllon)Lendera

61.0
13. 5
51.8
8.0

L2.8
27.O
r7.3
6.0

24.7

SOURCE: Interest rates were obtained by
Rand staff members during lntervlews con-
ducted in June 1975; outstanding balances are
from Willlan G. Grigsby, Michael Shanley, and
Sarmis B. I{hlte, Mayket Interrnediartes and
fndireet Supplters: Reeonnaissanee and Re-
seaych Design fon Site -f, The Rand Corpora-
tlon, !IN-8577-HUD, February L974, p. L4.

oN.r." of the flnanclal instltutlons are
on flle at Rand and are avallable only for
purposes of future survey work.

h"Outstanding balance in December L973.

ST]MMARY

Regional and local interest rates for t.he interest rate lndex

are compared below:

1973 Interest Rate for Conventlonal
Residential Mortgages

lleighted Regional Brown
Average County

A
B

C

D

E

F
G

H

I

Interest Rate
(%)

7.625
7.500
7.375
8.000
7 .375
7.500
7 .250
7 .625
8. 250

7 .5L 7.58
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III. INDH( OF LAND COST

Land ls an i-nput to the producrion of housi-ng, and if lts price
increases, the prJ-ce of housing will rlse to cover it. The allowance
prograrn may contribute to changes in land prlces. For example, lf
allowance reciplents prefer a certaln nelghborhood, their attempts to
obtain housing there could cause a Local-i.zed increase in land prlces.
Most changes in land prices, however, will presumably come from non-

allowance sources: better roads, new schools, netr shopping centers,
and general price inflation. Since nelghborhoods change slowly, the

Eost important source of change in land prices during the experiment

wi.ll be changes in the general value of the dolIar, which we measure

with the consumer price index.

REGIO}IAL INDD(

As part of the IIASE analysls, we will construct an index of land

price in a given neighborhood, PL, using the following approach:

lcPr)f(c j)P
L ,

where P, = the price of 1and,
L

CPI = the consumer price lndex,

C-. = neighborhood characterlstic i , e.g., accessibility to
.J

schools.

The functional form will be determined by future analysis, and nelgh-

borhood data will be obtal-ned from the HASE surveys. The only value

reported in this note ls the consumer price index.

We intend to use the all-items U.S. city-average CPI index and

to check its validlty as the general inflator for land value by doing

cross-sectional studies of land value similar to the one done at base-

line (see below). The baseline CPI value (July L973, with 1967 = 100)
&

ls 132.7.

*
CPI DetaiLed Report for, 1973, U S. Department of Labor, Bureau

8. The figure is the unadjustedof Labor Statistics, October L973, p.
index.
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BROI,IN COUNTY INDEX

The local lndex w111 be construcEed from annual estlmates of land

prlces ln Brown County. The procedure is described elsewhere.* For

each nei-ghborhood at baseline, land price ls the ratio of assessed

land value to assessed property value, multiplled by total ProPerty
value (obtalned from IIASE survey data) and dlvided by area (square

feet), then averaged for the neighborhood.** rn succeedlng waves,

elther thls procedure wl1l- be repeated or we will subtract an up-to-
date estlmate of the value of lmprovements from total property value

to obtaln land value. This value will again be divlded by area to

obtain a prlce per unit of land, then averaged for the neighborhood.

The local index ls the ratio of the county averages for any two years.

Slnce thls procedure uses no outsLde data, none are reported here.

Actual land prices wil-I be reported elsewhere.

*-'C. Peter Rydell, Rental Housing in Site I: CVtaraete?tstics of
the Capital Stoek at Baseline, The Rand Corporatlon, I,IN-8978-HUD,
August 1975, pp. 24-26.

**
Ratios of assessed land value to assessed property value w111

probably be modifled using regresslon technlques. We w111 lnvestl-
gate uslng hedonic l-ndexes to account for the effect of blocks with
above- or below-average land values.
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IV. INDD( OF ]MPROVH"IENT COST

As explained in Sec. I, we index both the cost of itnprovements

and the cost of additl,ons to lmprovements with the same source, an

index of residential construction costs. Arnerlcan Appral-sal Asso-

ciates, Inc., publishes a blnonthly index of bullding constructlon
*costs in over 200 cities ln the U.S. and Canada. Called Boeckh

buildlng cost modiflers, the indexes cover two categories of resi-
dential structure, distinguished by type of exterior wall materlal:
(a) siding or stucco, or (b) uasonry veneer.

The roodiflers are Laspeyres lndexes wlth expendlture weights cal-
culated from baseline cost studies of standard bulldlng types. The

weights reflect factor shares and constructlon costs generally encoun-

tered ln the North Central U.S. In L967, the baseline perlod for Ehe

uodifiers. At thaE time, the index for Milwaukee was set to 1.00,

and the indexes for all other citles reflected the baseline cost of
the standard building type i.n any city dlvlded by its cost in Mllwaukee.

Thus the nodiflers are also geographic indexes.

REGIONAL INDD(

The nodlflers are published for 29 SMSAs ln the geographic area

defined for purposes of the background inflatlon lndex. Table 4 pre-

sents the index flgures for these cities for July-August Lg73.** The

Boeckh nodlfiers are indexes, not prices. Given the index for any two

dates, however, lt is possible to calculate Ehe percentage change over

the period ln question.

Slnce the modifiers are geographic as well as temporal lndexes,

it is legitimate to average the data for the same bulldlng type but

*
Boeekh Buildtng Cost Modifier,, Arnerican Appraisal Associates,

Inc., Milwaukee, Wisconsln.
**

Sidlng and stucco are more cormon ln Broun County than rnasonry
veneer. Hence we index the cost of improvements with the modifiers
for sidlng or stucco resldential construction. As mentloned in Sec. I,
data for the two experimental sites are not lncluded in the reglonal
average. Hence Table 4 presents data for only 27 SMSAs.
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Table 4

INDH( OF RESIDENTIAL CONSTRUCTION COSTS

BY STATE AND SI'ISA: JULY-AUGUST 1973

State
and SMSA

Boeckh Modlfler
for Residentlal
Constructiona

.59

.60

.7L

.6L

L.54
L.46
r.53
1.65
1.50
1.53

1. s8

Il1lnols
Chicago
Peorla
Rockford
Springfield

Indiana
Evansville
Fort Wayne
Gary
Indlanapolls

Michigan
Detrolt
Flint
Grand Raplds
Kalamazoo
Lanslng
Saglnaw

1
1
1

1
1
1
1

70
66
7L

SOURCE: Boeckh Building Cost Modifier, Amerlcan Appraisal
Associates, Inc., Pub. 6, No. 4, July-August L973.

NOTE: Base year is 1967
ostdl.rg or stucco exteriors.

for different cities. The Appendix presents a proof and justifies
using a siurple arithmetic average rather than the usual population-

welghted average. Averaging the index flgures in Table 4 over the

27 SMSAs ylelds a 7973 reglonal index of 1.58.

BROIIN COI.]MY INDEX

Green Bay belng one of the citles for which a modlfier ls pub-

llshed, we will lndex the cost of lmprovements in Brown County with
the Green Bay modlfler. The 1973 value for Broum County ts 1.52.

Boeckh Modifler
for Resldentlal
Construction4

State
and SMSA

1
1
1
1
1
1

70
61
48
54
62
59

1
1
1
I

66
.54
.45
.53

1.48
1.50
L.62
L.57

Ohio
Akron
Clnclnnatl
Cleveland
Columbus
Dayton
Toledo
Youngstown

I,tllsconsln
Kenosha
La Crosse
Madlson
Milwaukee
Oshkosh
Racine

Unwel-ghted
Average
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Average Boeckh Modlfler
for the Region

1.58

Boeckh Modlfler for
Brown County

L.52

Reglonal and local Boeckh modifier values are compared below:



-25-

V. INDH( OF PROPERTY SERVICE COST

The lndex of the cost of property servlces has three components:

wages, utilltles, and lnsurance. The first two also have subcompo-

nents. Documentatlon of sources and data for the subcomponents are

present.ed by component. The prlce relative for each subcomponent

w111 be welghted by lts share of the basellne cost of services obtained

from IIASE surveys. Sunming these expenditure-weighted price relatlves
ylelds the lndex for the cost of servlces.

WAGES

Most employees who provlde services for residential properties

in Brown County are either nanagers or Janitors. Wage data obtalned

from Area l^Iage Survey (AI.IS) publicati.ons are used to index the srage

component of services. Wage averages for two occupatlonal grouPs

reported ln the AI^IS are used--(a) offlce and clerical workers, and

(b) janitors, porters, and cleaners.

Reglonal Index

AI,IS publlcatlons provide wage data for these tvro groups for 14

metropolltan areas in the region. Table 5 presents the 1973 wage rates

by state and metropolltan area. The population-weighted average re-
glonal wage for offlce and clerical workers is $140.59 per week; for
janLtors, porters, and cLeaners, lt ls $3.21- per hour.

Brown County Index

The AWS for Brown County reports wages of $120.63 per week for
offlce and clerlcal workers, and $3.28 per hour for janitors, porters,

*
and cleaners.

*
Area Wage Sw,uey, U.S. Department of Labor, Bureau of Labor

Statlstlcs, Green Bay, Wisconsln, Metropoll-tan Area, Supplenent 1 to
Bulletin 1775-I, July 1973, Tables A-1 and A-5. See note to Table 5

for a descrlptlon of the coverage.
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Table 5

WAGES FOR OCCUPATIONS IN THE PROPERTY SERVICE COI,IPONENT
OF THE COST INDEXz L973

State and SMSA

Illinois
Chicago
Rockford

Indiana
Indlanapolis

Michlgan
Detroit
Muskegon-Muskegon Helghts

Ohio
Akron
Canton
Cincinnatl
Cleveland
Columbus
Dayton
Toledo
Youngstown-Warren

Wlsconsln
Mllwaukee

Offlce and
Clerlcal
Workersb
( $/week)

140. 56
L25.49

L32.92

L59.29
131. 15

L40.2s
L24.22
126.18
136.06
L25.4s
141.00
139.41
137 .95

L30.26

Weighted Regional Average 140.59

SOURCE: Area Wage Sutwey, U.S. Department of Labor, Bureau of
Labor Statistics, Bulletin 1775, various citles and dates as noted
in columns I and 2, Tables A-1, A-4, A-5, and A-5.

oW"g." are mean r^rages for men and women in all indust.ries and all-
sized establishments. For Chicago, Rockford, Muskegon-Muskegon Heights,
Canton, Cincinnati, Dayton, Toledo, Youngstown-Warren, and Ml-lwaukee,
wages were reported separately for men and women. In these cases,
the two wages (weighted by the number of workers) were averaged to
obtain the average r^rage for men and women.

h"These wages are the welghted average of the mean r^rages for men
and women ln 13 occupatlonal groups from Table A-f (Office Occupa-
tions: Week1y Earnings) from each A!'IS. The categorles are as follows:
(1) accounting clerks, class A; (2) accounting clerks, class B; (3)
file clerks, class B1 (4) order clerks; (5) payroll clerks; (6) key-
punch operators, class A1 (7) keypunch operators, class B; (8) secre-
tari.es; (9) general stenographers; (10) senior stenographers; (11)
switchboard operator-receptlonlsts; (f2) typlsts, class A; (13) typ-
ists, class B.' The wage for each was weighted by the number of workers
in the category and averaged. The entry for Muskegon-Muskegon Helghts
represents the weighted average of only 12 categories (of the above 13)
that were reported. A11 wages are for all industries and all-sized
establlshments.

Month of
Publlcatlon

(le73)

Janltors,
Porters, and
Cleanersa
($/hour)

October

December
May
I'ebruary
September
October
December
Aprl1
November

May

May
June

March
June

2.90

2.85

3.L4
3.63

3.69
3.51

3.43
3.L7
2.69
3. 16
2.67
3. 51
3.37
3.L2

3.2t
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Summarv

The table below compares the weighted reglonal average wages for
these two categorles with the wages for Brorun County ln 1973:

1973 Wages

Weighted Regional
Average

140.59
3.21

Brown
County

120.63
3.28

Category

Offlce and clerlcal workers ($/week)
Janltors, porters, and cleaners ($/hour)

UTILITIES

Electricity
The Federal Power Cormisslon (FPC) annually publlshes typlcal

residentlal electric bllls for all citles in the U.S. with populatl-ons

of at Least 2,500. These biIls are computed for various levels of
consumptlon according to the rate schedules applicable to the najority
of residentlal customers ln the area.

Regional- Index. In 1972 the ave rage annual usage of electriclty
ln the East North Central U.S.* was 6,029 kI^Jh,** or approxlmately 502

kl,ltr per month. Given this average, we index the typical electric
bllls publlshed for 500 kWtr per month of residential electricity con-

sumption. The FPC populatlon-wei-ghts the bllls for each clty to
derive typlcal biIls for both states and regions. For January L973,

the typlcal residential bill for 500 kI^Ih of electricity ln the East

North Central U.S. was $11.70.*n*
Brown County Index. Altho ugh no typlcal b111 ls published for

Brown County, the entlre county is served by l.Ilsconsln Public Service

*
The FPC's definltlon of the East North Central U.S. coincides

wlth our cost lndex area: Illlnois, Indiana, Michigan, Ohlo, and
WLsconsln.

**
Typical Electric BiLLs, Federal Power Conunlsslon, FPCR-82,

January L974, p. 165.
***

Typieal Electz,ie BiLLs, p. xi. A11 bills are based on rates
in effect on 1 January L973
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Corporation. Since their rate schedules do not vary withln the county,

we index electriclty costs wiEh the typical bill for Green Bay. The

typical bill in Bror.m County for 500 kl'ltr is $13.45, based on rates in
effect on 1 January L973.*

Gas

We use rate schedules for natural gas in Bror^m County to measure

local lnflation in the cost of resldentlal gas servlce and the CPI

reglonal lndex to measure background inflation. The raEe schedule

applicable to most users in Brown County when applied to an average

consumption yields a typical gas bt11. These b111s are calculated
annually on the basis of the existing rate structure, and the ratio
of the typical bills provides Lhe Brown County lndex of the prlce of

natural gas.

Reglonal Index. BLS provldes us with an annual index for the gas
**

component of the Reglon V CPI. It ls based on three gas bills prlced
at the prevalling rates for cities in which BLS obtalns gas data for
the CPI. With July 1972 as the base, the July 1973 lndex ls 104.71.

Brown County Index. We must do our or^m local priclng. Average

household consumptlon of residentlal gas ln the North Central U.S.

was 110.42 therms per month in 1970.*** Tab1e 6 glves the gas rates
for the predominant type of residential servlce in Brown County durlng
JuIy 1973.

The typlcal gas b111 was calculated by applying the rates in
Table 6 to the average consuuptlon figure of 110.42 therms per month.

In July 1973, the typical monthly residential gas bill for Brown County

was $13.17.

I

Typical Electric BtLLs, p. L24.
**

Region V includes Mlnnesota ln addltlon to the five states that
compose our region.

***
Kenr P. Anderson, Residenti.al Energy IJse: An Econometrie

Analysts, The Rand Corporatlon, R-1297-NSF, October L973, p. 53. The
consuuption figures in this publlcation are for the entlre U.S. The
figures in the text above are for the North Central U.S., obtalned
from the primary daEa complled for R-1297-NSF.
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Table 6

RATE SCHEDULE FOR RESIDENTIAL GAS SERVICE
IN BROI^IN COUMY, IJISCONSIN: JULY 1973

Quantlty
Consumed
(therms)

First 20
Next 30
A11 addttional

Price
($ / therm)

.L552

.1118

.0987

a

SOURCE: Paul F. Ernst, Resi-
dential Utility Rate CVranges in
Broan County, Wiseonsin from
September, L973 tVwough Jmtuoty 1,
L976, Housing Allowance Office of
Brown County, BC/HAo-2, January
1976, Appendlx Table 2.

NOTE: In addltion to the above
charges, there ls a monthly fixed
charge of $.75. Rate schedule
shown ls for RG-1, resLdentlal
service in urban areas, and covers
most resldential users in Brown
County. It became effective on 18
November 1972 ar.d was still ln
effect wlth no adjustments on 1
July 1973.

Fuel Oil

Regional Index. BLS bases its annual index for the fuel oil com-

ponent of the Regl-on V CPI on the prlce of fuel o11 No. 2, sanpllng

outlets in 10 metropolitan areas. With JuLy L972 as the base, the

lndex for July L973 ls 111.93.

Brown County Index. There are no publlshed fuel oil prlces or

lndexes for Bronrn County. Unllke the other utilities we priced, fuel
o11 ls not supplied by a regulated public service corporation with
publlshed rates, but rather by lndependent retailers. As a result,
we priced fuel o11 directly, a procedure that will be repeated annually.

To make the Brown County and BLS indexes comparable, \re priced fuel
o11 No. 2 at the six retall outlets (out of 25 in the county) listed
ln Table 7. Our orlglnal sample of flrms hras reduced to only those
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Table 7

RETAIL PRICES OF FUEL OIL NO. 2

AT SELECTED OUTLETS IN
BROttrN COUNTY, WISCONSIN:

JULY 1973

Outlet
Prlce

($/ gallon)

.2890

.1890

.2L90

.2280

.L475

.1930

Average .2LO9

SOURCE: Conpilations by
the staff of the Rand site
office, Green Bay, I^Iisconsln.
Names and addresses of the
six outlets are on flle at
Rand, but are avallable only
for survey purposes.

that responded to telephone price inqulrles. Since we dld not begin

these inquirles until September L974, we were further llmited to firms
that had records for July L973.

The fuel oil market in Brourn County was somewtrat chaotic in the

niddle of 1973. The range of fuel oil prices for that month was ex-

treme, from 15 to 29 cents per gallon; we would not expect the prlces
to differ by more than a few cents. Because of thls range, the aver-
age price we will use to index fuel oil costs ($.2109) bears llttle
relationship to the actual price anyone paid in 1973. Thus, Ehe index

value for the period between baseline and the end of the flrst year

will not accurately reflect fuel o11 price lrrflati.on. As the market

evens out, however, the lndex will become more accurate.

Sumary

For convenience, Table 8 gives the 1ocal and regl-onal utillty data

described above. Only the electricity data are comparable, however;

A
B

C

D

E

F
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Table 8

DATA FOR THE UTILITY COMPONENT OF THE
PROPERTY SERVICE COST IMEX:
BROI^IN COUMY, WISCONSIN, AND

REGIONAL AVERAGE, Lg73

Utllity
Brown County

Data

Electrlclty
Gas
Fuel oi1

L3.454
L3.L7a
.2LOgc

SOURCE: Typieal Eleetric BiLLs,
Federal Power Comission, EPCR-82,
January L974, pp. xl, L24; tabula-
tions by the IIASE staff fron Tables
5 and 7, above; and special tabula-
tl.ons by BLS.

oDol-l"r" per month.
brrrd"* number.

'Do11"r" per gaLlon.

the local data for gas and fuel- oiI are ln dollars (actual bills and

prlces) whereas the background data are indexes.

INSURANCE

Insurance, like gas and fuel o11, ls priced directly for Brown

County, the procedure parallellng that used to price natural gas:

We flrst specify average consumptlon levels, then price them with rate
schedules in effect at the tlme to obtain insurance bills. These bllls
are averaged across property types and areas within the county, and the

ratio of the average for two dlfferent years provides the local price
lndex. The background index is provlded by BLS.

Regional Index

BLS collects homeowner insurance premium data for 14 metropolitan

areas ln Region V and provides us with an annual index for this compo-

nent of the CPI. I^Ilth JuLy L972 as the base, the index for July 1973

is 105.0.

Regional
Data

LL.7@
to4.7p
:-tt.gb
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lrown County Index

Insurance companies wrlte two types of property lnsurance--
homeowner and "mu1ti-ple peril." The first provides comprehenslve

coverage to homeorvners and resldent landlords of small multlple-unlt
bulldings. Other residentlal properties are l-nsured under combined

coverages called multiple-peril insurance. Slnce rate schedules

differ by area, tlpe of building, and insurance company, our method

for obtaining typtcal lnsurance bi1ls was complex. First, we lden-
tified the three largest writers of homeorrner lnsurance ln the county:
Allstate, Aneri-can Fanl1y, and State Farm. Only the latter two write
meny multiple-peril policies. We used rate schedules of all three
suppllers to price homeowner lnsurance and schedules of Arnerlcan

Fanlly and State Farm to price uultiple-perll lnsurance.

Next, we identlfled four property types and prlced pollcles for
each: (a) stngle-fanily owner occupled, (b) slngle-famlly rental,
(c) duplex with a resldent landlord, and (d) duplex without a resl-
dent landlord or buildlngs wlth three or more unlLs. The flrst and

thlrd types are insured wlth homeowner pollcles; multlple-peril
policles cover the second and fourth.

Insurance rates depend on the protection class of the area where

a property is located. These protectlon classes are based on ratlngs
of an arears rrater supply, fire department, fire alarm system, flre
prevention, building department, and structural conditlons. The

lower the protection class, the less risk to property, and thus the

lower the rate schedule. Table 9 classifles the 24 mlnor clvll divl-
sions (MCDs) in Brown County by insurance protection class as of July
L97 3.

Tables 10 through 13 present basellne lnsurance premf-um data for
Ehe countyts L1CDs. For each property type and area, the tables glve

the number of properties and average value of improvements (rounded

to the nearest thousand). Premlums are averaged across all companies

priced.
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Table 9

RESIDENTIAI PROPERTY INSURANCE PROTECTION
CI.ASSES FOR MINOR CIVIL DIVISIONS IN

BROIIN COIIMY, WISCONSIN: JIILY 1973

Minor Clvil
Dlvision

Protection
Class

Green Bay
De Pere
Allouez
Ashwaubenon
Bellevue
Town of De Pere
Eaton
Glenmore
Green Bay town
Hobart
Holland
Humboldt

SOURCE: fndex to Rated Cities and Villages (Wiseonsid, Insur-
ance Servlces Office of Wisconsin, 1 June L974.

NOTE: The data were verlfled and addltlonal data were obtalned
by the staff of the Rand site offlce, Green Bay, WisconsLn.

Each combination of property type and I'ICD has an average insur-
ance premium. When weighted by the number of properties and averaged,

these yield an average annual premium for all county residential prop-

erties in July L973 of. $40.83.

-s-tltn*ary
The table below presents the index of background inflation and

the average annual premium for property insurance in Brown County.

Again, the flgures are not dlrectly comparable.

Data for Ehe Insurance Component of the
Property Service Cost Index

Regi-ona1 Brown County Average
Index Annual Premil.rm

10

10
10

10
10
10
10
10

6
I
7

8

Protectlon
Class

Minor Ctvil
Division

4
5
6
6

10
10
10
10
10
10
10
10

Lawrence
Morrison
New Denrnark
Pirrsfleld
Rockland
Scott
Suamlco
I{rightstown
Vll1age of Denmark
Village of Howard
Village of Pulaski
Vlllage of tlrightstown

105.0 $40. 83
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Table l0

HOMEOI,INER INSURANCE PREMITIMS FoR AVIiRA(;I' VAI,I'Ii
OF IMPROVEMENTS IN MINOR CIVTI, I)tVISIoNS IN

BROWN C0UNTY, WISCoNSIN: SIN(;t.Ft-FAt1 I LY,
OI^INER-OCCUPIED RESIDENCES. .ltll,Y 1971

Annual I)remitrm ($)
llinor Civil
Divis ion Avt'rlrgt'

Green Bay
De Pere
Allouez
Ashwaubenon
Bellevue
Town of De Pere
Eaton
Glenmore
Green Bay town
Hobar t
Holland
Humboldt
Lawrence
Morrison
New Denmark
Pl t tsfield
Rockl-and
ScoEt
Suamico
Wrights town
Village of Denmark
Village of Howard
Village of Pulaski
Village of Wrightstown

'l l. l I

t6 .67
67
6/
67
()()

1l (l

4o
() :)

';l
40

53

55
62
68
'lo

lI
(),'

sil . o()
7l . o()
5l.oo
6?-67
45 -67
\7 -61

oo
)')
oo

5t.o0
44. OO

1r l. 33

67
o0
00

SOURCE: Tabulations by the HASE staff from rhe basellne srrrvey of homeowners for
Brown County, hllsconsin, and homeowner lnsurance premium schedrrles publlshed by the
lndlcated lnsurance companies

aTh. tot"l number of properEies erlth only a slngle-famlly, owner-occtrpted resl-
dence. The count excludes moblle homes and farms.

h"The average of the assessed value of lmprovements for all propertles deflned Ln thr.
precedlng note. Assessed values were equalized before belng averaged, so that chey
represent full value. Averages are rounded to the nearest Ehousand.

cPremlums are for homeowner lnsurance of rhe followlng type: standard pollcy for
S50 deductlble lnsurance on a frame house. They are computed from the rate schedule
for Wlsconsln publlshed by AIlstate Insurance Company that was effectlve on 26 March
L973. Thls schedule was in effect ln Brown County on 1 July 1973.

I-'Premlums are for homeowner lnsurance of the followlng type: homeowner broad-form
2, $50 deductible, for frame construction. They are compuEed from the rate schedule
for [.llsconsln published by Amerlcan Fam1ly Mutual Insurance Company that eras effectlve
on 4 August 1971. This schedule was ln effect ln Bronn County on 1 July 1973,

€Premlu-o are for homeomer lnsurance of the followlng type: homeorrner form 2,
$50 deductlble, for frame construcElon. They are computed from the race schedule for
l,llsconsln publlshed by State Farm Flre and Caeualty Company that wes effectlve on I
August 1972. This schedule was ln effect ln Bronn County on I July 1973.

JThe minlmuu quoted coverage ls $12,000. Premlunr lraa extrapolated uelng a rate of
$2 per $1,000 of coverage.

gTh. prerl,r, for $62,000 coverage was lnterpolated betrreen the prenlumo quoted for
coveragea of $60,000 and $65,000.

Number of
Prop er t ies(I

Averagg
Va 1rre1'

($) (lompany A'
I()rlmpanv R" (:()mp;rnv (

799
764
257
840
214
166

90
45

0
'181

83
128
3t0

67
90

t73
77

106
658

83
224

l6
2

3

1

1,r24
297
166

16,000
r 7 ,000
22,000
20,000
20,000
16,000
8,000

1 2,000

28,000
2 3 ,000
l6,000
20,000
1 2 ,000
18,000
16,000
62,000
17,000
20,000
22,O00
12,000
22,O00
20,000
1 7 ,000

89
72
54
63
46
58
54

224
56
6J
69
29
50
44
4r

)t
l5
q)

19
6',]

54
4')
46

8u
7l
5]
6t
46
58
5'l

')') )
55
6',)

68
ll
52
44
42

\4
Iu

46
4')
6|
5)
)8.r

46

8i
70
't?.

62
4't
17
52

'221 i

54
62
67
30
5l
44
4I

)t
.t1

45
4t
6;
5:'
4t
\\
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Table 11

MIILTIPLE-PERIL INSURANCE PREMII]MS FOR AVERAGE VAIUE
OF IMPROVEMENTS IN MINOR CIVIL DIVISIONS IN

BROWN COIINTY, WISCONSIN: SINGLE-FAMILY
RENTAL RESIDENCES, JT.ILY 1973

Annual Premium ($)
Mlnor Clvil
Dlvision

Green Bay
De Pere
Allouez
Ashwaubenon
Bellevue
Town of De Pere
Eaton
Glenmore
Green Bay town
Hobart
Holland
Humboldt
Lawrence
Morrison
New Denmark
Pittsfleld
Rockland
Scott
Suamico
Wrightstown
VII-lage of Denmark
Vlllage of Howard
Vlllage of Pulaski
Vlllage of Wrightstown

27 .50

Average

29.50
26.00
29.50
42.50

132.00
44.50
40.50
44.50
57 .50
55.00
38.00
77 .50
40.50
38.00
42.50
38.00
38. 00
40.50
47 .00
28.00
35.00
30. 00
25.50

SOURCE: Tabulatlons by the HASE staff from the baseline survey of landlords
for Brown County, Iallsconsln, and homeowner and multiple-perll insurance pre-
mlum schedules publlshed by the indlcated insurance companies.

NOTE: If a landlord does not live on the rental property that he is insur-
tng, he cannot cover lt wlth an extenslon of hls homeowner pollcy. Such
propertles must be lnsured with multiple-perl1 pollcles. Company A is not
lncluded ln the above tabIe. Allstate wrltes alrnost no multiple-perll insur-
ance Ln Brown County, so their rate schedul-es were not included in the calcu-
lation of avetrage premiums.

oTh" tot"l number of properties wlth only a single-family rental residence.
The count excludes mobile homes and farm propertles.

h"The average of the assessed value of improvements for all properties de-
flned in the precedlng note. Assessed values were equaLized before they were
averaged so that they represented fulI vaLue. Averages are rounded to the
nearest thousand.

Number of
Propertlesa

age
u"b

($)

Aver
Val

Conpany Be Company Cd

32
10
13
27
16
49
2L
18
t9
L4
34
37
25

8

957
130

43
30
L2
L2
24
15
18
23

10,000
11,000
9,000

11,000
12,000
45,000
13,000
11_,000
13,000
19,000
18,000
10,000
27 ,O0O
11, 000
10,000
12,000
10,000
10, 000
11,000
14,000
10,000
13,000
10,000
7,000

28
30
28
30
46

t54e
48
44
48
6L
58
42^
841
44
42
46
42
42
44
50
29
36
31
30

27
29
24
29
39

110
4t
37
4L
54
52
34
7l
37
34
39
34
34
37
44
27
34
29
2L
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cPremlums are for homeorrmer lnsurance of the following type: homeowner
broad-form 2, $50 deductible, for frame constructlon. They are computed
from the rate schedule for Wisconsin published by Amerlcan Famlly MutuaL
Insurance Company that was effective on 4 August 1971. Thls schedule was ln
effect in Brown County on 1 July L973. American Famlly's multiple-perll
schedules do not cover single-famlly residences, even though rented. Such
coverage is provided by a speclal rate package calculated by Arnerlcan Farnlly.
Premiums for this coverage are slightly higher than but similar to lts
homeonner premirrms. For this company, coverage for sl-ngle-family rental
propertles is calculated from the homeovmef schedule.

The mlnimum quoted coverage ls $12,000. A11 premiums for values of less than
$12,000 were extrapolated using a rate of $1 per $1,000 of coverage, except those
for protection class 10, where a rate of $2 per $1,000 of coverage was used.

d_-Premiums are for the following nultiple-peril coverage: (a) frame con-
struction; (b) basic coverage (Coverage A) from Table I (includlng the
apartment speclal form) for $50 flat deductlble; (c) loss of rents coverage
(fable V) assuming nonthly rent equals $120 tines number of units and re-
pair or rebuilding is estimated to take 10 months; and (d) increased llmlts
of liability and uredical payments coverage (table II) ruith a $100,000 limlt
of liability, and limits of $t,000 per person and $10,000 per accident for
nedical payments. Premiums for values indlcated ln the Eable rrlere calculated
by SEate Farm Fire and Casualty Conpany and reflect rate schedules in effect
during June 1973 in Brown County lJisconsin.

uTh. pr.rium for $45,000 coverage was interpolated between the premlums,
quoted for coverages of $44,000 and $46,000.

'The premium for $27,000 coverage was interpolated between the premlums
quoted for coverages of $26,000 and $28,000.

?
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Table 12

HOMEOWNER INSURANCE PREMII]MS FOR AVERAGE VALIIE
OF IMPROVEMENTS IN MINOR CIVIL DIVISIONS IN

BR0llN COUNTY, WISCONSIN: DTPLEXES WITH
RESIDENT LANDLORDS, JULY 1973

Annual Premiurn ($)
Minor Clvtl
Divlsion

Green Bay
De Pere
Allouez
Ashwaubenon
Bellevue
Town of De Pere
Eaton
Glenmore
Green Bay tor*rr
Hobart
Holland
Humboldt
Lawrence
Morrlson
New Denmark
Pittsfleld
Rockland
Scott
Suamico
Wrightstown
Village of Denmark
Village of Howard
Village of Pulaski
Vlllage of trIrlghtstoh,n

Average

35. 00
35.67
44 .67
29.00
95.00
77.33

45.67
118.33

50.67
4t.67
55. 00

L02.33
47.67

L22.33
49.67
32.00
46.33
38. 33
82 .00

SOURCE: Tabulations by the HASE staff from the basellne survey of landlords for Brown
County, WJ-sconsln, and homeomer lnsurance premium schedules published by the lndicated
insurance companies.

NOTE: A landlord may cover an entire duplex wlth his homeowner comprehenslve cover-
age package, provided he llves in the bulldlng. We assume that all landlords in this
sltuatl"on opt for homeowner coverage rather than multiple-perll coverage.

oTh" tot"l number of propertles wlth a duplex residence with a resident 1and1ord. The
count excludes propertles wlth rnobll-e homes and farms.

A
"The average of the assessed value of improvements for all properties defined in the

preceding note. Assessed values hrere equalized before they were averaged so that they
represented fulI value. Averages are rounded to the nearest thousand.

ePremlrrms are for homeorrner lnsurance of the following type: standard pollcy for $50
deductlble insurance on a frame house. They are computed from the rate schedule for Wis-
consln published by Allstate Insurance Company that was effective on 26 March L973. This
schedule was in effect ln Brown County on 1 July L973.

conpany Bd Company Ce

Number
of

Propertiesa

Averagg
ValueD

($) Company Ae

9
8
0
0
0
0
0
3
3

6
3

L2
3
3

3

1,054
98
45
30

L4
37
31

8
6

10,000
30,000
25,000

12,000
36 ,000
15,000

14,000
14,000
20,000
16,000
34,000

00
00
00

000
000
000

0
0
0

000
000

18,
L7,
22,

9,
2L,
32,
13,
37,

;;
L20

51
43
66

1_04

48
t24

50
31
46
38
81

35
35
43
28
96
79

46
118

5Lo
40J

65
to2

48
L229

50
33
47
39
B3

37
38
46^
zs|
95
77

36
37
45
30
94
76

45
tt7

50.
42n
64

L2I
49
32
46
38
B2

101.
47L
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,1*Premiums are for homeowner insurance of the followl-rrg type: homeowner broad-fcrrnr
2, $50 deductible, for frame construction. They are computed from the rate schedule
for Wisconsin published by American Family Mutual Insurance Company that was effectlve
on 4 August 1971. This schedule was in effect in Broun County on 1 July 1973.

eŷrem1uns are for homeowner insurance of the following type: homeomer form 2,
$50 deductible, for frame construction. They are computed from the rate schedule for
Wisconsin published by State Farm Fire and Casualty Conpany that was effectlve on 1

August L972. This schedule was in effect in Brown County on 1 July L973.
€JThe ninimum quoted coverage is $12,000. Premium was extrapolated uslng a rate of

$1 per $1,000 of coverage, except for protectlon class 10, where a rate of $2 per
$1,000 of coverage was used.

gTh" p..rlum for $37,000 coverage was lnterpolated between the premlums quoted for
coverages of $36,000 and $38,000.

h'"The prenium for $9,000 coverage was lnterpolated between the premiums quoted for
coverages of $8,000 and $10,000.

"The premium for $13r000 coverage was lnterpolated between the premiums quoted for
coverages of $12,000 and $14,000.
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Table 13

MULTIPLE-PERIL INSURANCE PREMII]MS FOR AVERAGE VALI.IE
OF IMPROVEMENTS IN MINOR CIVIL DIVISIONS IN BROWN

COtNTY, WISCONSIN: DIJPLEIGS WITHOUT FASIDENT
I"A.}IDLORDS AND AIL PROPERTIES WITH MORE THAN

TWO T'NITS, JTILY 1973

Annual Preurium ($)
Mlnor Civl1
Division

Green Bay
De Pere
Allouez
Ashwaubenon
Bellevue
Torm of De Pere
Eaton
Glenmore
Green Bay town
Hobart
Holland
Hunboldt
Lawrence
Morrison
New Denmark
Pirrsfleld
Rockland
Scott
Suamlco
Wrightstown
Vlllage of Denmark
Village of Howard
Vlllage of Pulaskl
Village of Wrightstown

Average

55. 00
69. 50
76.50
89.00
74.OO
85 .00
40.50

45. 00
153.50
138.50
42.50
49.50
49.50

81. 00

47.0O
84.00
49.sO
63.50

103.00
45.00
45.00

SOURCE: Tabulatlons by the HASE staff from the basellne survey of landlords for
Brown County, WisconsLn, and multlple-peril insurance premlum schedules publlshed by
the lndlcated companles.

NOTE: As noted 1n Table 11, a landlord cannot cover a residential property on which
he does not reside wlth an extenslon of hi.s homeowner policy. Although 3- and 4-unit
properties could be covered by such an extensLon if the landlord resldes on the property,
nearly all properties wlth 3 or more unlts are covered with mul-tip1-e-peri1 coverage.
Company A is not lncluded in the above table. Allstate writes almost no multiple-perll
lnsurance Ln Brown County, so their rate schedules were not lncluded ln the calculation
of average premiums.

oTh" tot"l number of properties wlth either two units and no resident landlord or
more than tno unlts. The count excludes propertles wlth moblle homes and farms.

h'-The average of the assessed value of improvements for all propertles deflned in the
precedlng note. Assessed values rilere equallzed before they were averaged so that they
represented full value. Averages are rounded to the nearest thousand.

Number
of

Propertiesa

ag9
,r"D
)

Aver
Va1

($

Average
Number
of Units Company Be Company Cd

24,0o0
31,0oo
38,000
45,000
25,000
32 ,000
11,000

13,000
33 ,0oo
57 ,000
12,000
15,000
15,000

30,000

14,000
29,000
15,000
26,000
46,000
19,000
18,000

3

4
3
4
3
2

2

2
6
2

2

2

2

2
3
2
4
4
2

2

2

9
6
0
5
3
3
3

5
5
0
9
0
I
8
6

28
6s
43
L7

2,426
L75
133
183

28

83

49
68
7t
85
79
87
43

47
t77
140

45
52
52

49
87
52
62

101
44
46

43
130
137

40
47
47

79

;;
81
47
65

105
46
44

61
7L
82
93
59
83
38
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cPremLums are for the following multiple-peril coverage: (a) frame construction;
(b) special package--apartment owners'coverage, Section I, 90 percent colnsurance wlth
no personal property coverage, $50 deductible; (c) coverage for rent loss of $120 per
unit per month for 10 months; and (d) injury and llability coverage (Sectlon II) for
territory 2 with a $100,000 llnlt of llablllty and llmlts of $t,000 per person and
$10,000 per accident for nedical payments. Premlums are computed from Ehe rate sched-
ules for Wisconsin published by American Family Mutual Insurance Company that were
effectlve on 1 January L973. These schedules were in effect ln Brown County on 1 July
L973.

s*plspirrm- are for the following multiple-peril- coverage: (a) frame constructton;
(b) basic coverage (Coverage A) fron Table I (includlng the apartnent special form)
for $50 flat deductible; (c) loss of rents coverage (table V) assumlng monthly rent
equals $120 tiues number of uni.ts and repair or rebuilding is estlmated to take 10
months; and (d) increased limits of l-iabllity and medical payments coverage (Table II)
with a $100,000 limit of liability, and limits of $t,000 per person and $10,000 per
accident for medical payments. Premiums for values indicated ln the table were calcu-
lated by State Farm Fire and Casualty Company and reflect rate schedules in effect
during June 1973 in Brown County.

9
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VI. INDEX OF },IAINTENAI.ICE AND REPAIR COST

The component costs of malntenance and repair--for employees,

supplles, and repairs--are lndexed with wage rates and material prices.
Wages are obtalned primarlly from AWS publlcations, using unlon wage

scales for some occupatlons and ciEies. Material prlces are indexed

with tJtrolesale Price Index (I4IPI) components. Because the t'lPI is a

natlonal lndex, all cities ln the region have the sane index. We

cannot distingulsh loca1 or regional- price changes from natlonal ones;

however, the comnodltles indexed in this way are generally supplled

in a national market. A local increase ln demand for them could re-
sult in either shortages or price increases, but only brlefly until
local stocks were replenished. There would be at most a temporary

dlvergence between the local and background lnflation lndexes.

EI'{PLOYEES

The employee component ls indexed with the wage for janltors,
porters, and cleaners. t'Iage rates for gardeners, the other main resi-
dential maintenance group ln Brown County, are not available. The data

for the reglon were presented earlier (see Table 5, on p. 26). Here

we present the average regional and local \dages, taken from the summary

table on p. 272

1973 Wages for Janltors, Porters, and Cleaners

I,Ieighted Reglonal Average Bror^m County
($/hour) (g/hour)

3.2L 3.28

SUPPLIES

Ten commodity groups--cormonly used maintenance supplies--make up

the conrponent for supplles. Table 14 gives the I^IPI code and July 1973

lndex for each group. As noted above, the wpr is a natlonal index; thus,
the data ln Table 14 w111 be used for both the local and the background
lnflatlon indexes. We have no expendlture data for these detailed cate-
gorles, so the ten comodity groups w111 be weighted equally in the
component.
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Table 14

I{HOLESALE PRICE INDEX DATA FOR COMMODITIES IN
THE SUPPLY COMPONENT OF THE MAINTENANCE

AND REPAIR COST INDEX: JULY 1973

Comnodity Group

Soap and synEhetic detergent
Liner, refuse
Builders hardware
Furnlture hardware
Metal doors, sash, and trim
Lighting fixtures, residential, incandescent,

eeiling, enclosed bowl
Insect screening, galvanlzed
Electric lamps/bulbs, incandescent,

100 watts, inside frosted
Paint brush
Household maintenance brushes

Index

LTz.5
91. 0

L24.8
141. 5
t24.L

L28.9
L20.6

L24.4
LLz.5
135. 8

SOURCE z l{holesale Pr"Lees and Priee fndenes, Data fon JuLy
7973, U.S. Department of Labor, Bureau of Labor Statlstics,
September L973.

NOTE: For all ltems except refuse llners, L967 = 100. For
refuse liners, Decenber l97O = 100.

REPAIRS

Table 15 lists nine components of the repair index. Because cost
breakdowns are not available, a proportion of the total cost for each

repair type is allocated to labor and material. Wage and material
price relatives are weighted wlth these proportions--in effect, expendi-

J.

t.ure welghts. We treat Ehe resulting indexes as price relatives for
each repair type and weight them with IIASE baseline expenditure data to
compute the repair index.

The items to be indexed (both occupations and cormodltles) as well
as the weights within each repair category are lndicated in the last two

columns of Table 15. Nine commodities and nlne occupations will be prlced.

*
The weights are frorn a study for the Housing and Development Adnln-

istratlon of New York City (see the note to Table 15). The daca are for
L967 to 1969 and are directly applicable to large, rent-controlled build-
ings in New York. I^Ie have been unable to find a set of welghts based on
properties like Ehose in our experimental sites.

Code Number

067L
07220205.OL
104101
104104
1071

10830103. 05
10890126.01

11770101.02
15970141. 05
L59703
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l,thl,. l5

tJA(;1,::j, (:{)fll'lol)l'l ll,ls, ANI) l/1,: l(:ll'l's l,l)R 'l lll,l Rlil'AlR (:ollPoNl:NI
ot.' 'Ilil,t MA IN'.l'ENAN(:ti ANt) Rt:t'A I R INI)UX

R{.Palr (:;rt€.9()ry

'l y pr. rl l- l t r.rrr
t o llt'

l ndexcrl

Itt,n
to B€'

I ndt'xed

I ndexed
I tem

Weight

Carpcnt ry

Electrlcal uork

Floorlng work

(;lilss w()rk

Mitsonry uork

Pahrt lng

Plumblng and heating uork

Rooflng work

,, !-oowaSes

.. t.m
wages

Commodit ir,* l'@

l.lagt's

Uilrl)r'nters

lll('etricians

lllce trit'al ma( ltir)('rI ln(i r'qltipm(.ltt

(:il rI)r'nt r'rs

Iil(r(rr ( (rv(,l iIlls

llt'l Pt'rs. u:r i I t Inill)( (. t rit(i(,s

l'l rt t pl l irss

llt'lpt.rs, nr;rirrtt'rt:tnct' t r;rdt's

(io111 p1'1.' l)r()(llr( t:-

.lirrt itors r I)r)l't ('rs. t lr'lrrt'rs

llt,l Pt'rs. nrir i rrt t,rlrnt.r' t riltlt's

l)J i nt crs

Prtpart'd ptrint

Engineers, staEionary

Firemen, stationary boilers

Plumbers

Hardware

Heatin8 equipment

Plumblng fixtures

Roofers

Prepared asphalt rooflng

t.oo

r.@

1.00

.15

.25

.60

..Ll

. ii

.15

.75

.50

'.50

. rto

.20

.06

,L2

,42

.Oll

.08

.28

.60

.40

fllst'r'll;trrt.orrs r('prirs -g lrt,,g,,t

l.J; r gr, s
t.00

. !-oot.(rutntl)(l I

.. l.m
l{i I g r,s

(lonuuorlit i,'s l'@

W;rgc s

t.oo(,()mmoo I t

I,m

Wages

Comnodl t ies

,, t.owages

. t.mUomnodltles+
SOURCE: Ira S, Lowry (ed.),}eneral Design liepont: First Draft, The Rand Corporation, IIN-8I98-HUD,

May 1973, Table I)-5, p.275.
NOTE: Most of the categ,orles, indexed ltems, and welghts are given 1n George Sternlleb, lke -ti,zn

llouoi.n! ltil.etorut, Department of Rent and Houslng MalnEenance, Houslng and Development.{dBinistratlonr
New York, 1972, pp. 245-259.
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Regional Index

Table 16 presents July 1973 I,IPI data for the conmoditles glven

as ltems Eo be indexed ln Table 15. Price relatlves for the indexes

of background and 1ocal lnflatlon will be computed from these data.

Table 16

WHOLESAIE PRICE INDEX DATA FOR COMMODITIES
IN THE REPAIR COMPONENT OF THE I.TAINTENANCE

AND REPAIR COST IMEX:
JULY 1973

Commodity Index

Concrete products
Electrical machinery and equipment
Floor coverings
Flat glass
Hardware
HeaEing equipment
Plumbing fixtures and brass fittings
Prepared asphalt roofing
Prepared paint

L32.3
LLZ.7
r02.7
7l-7 .9
L24.5
t20.9
t26.3
139.8
121.0

SOURCEz Wlolesale Priees and Price fnde*es, Data for
JuLg 1973, U.S. Department of Labor, Bureau of Labor Sta-
tistics, September I973.

NOTE: For all Ltems, L967 = 100.

Table 17 glves fates for the rrrage categorles llsted ln Table 15.

In each case, wages are presented for all SMSAs In the region for
which they were avallable (except for Green Bay and South Bend). Data

for the first seven categorles were obtained from AWS publlcatlons.
Wage rates for ph:mbers and roofers are from the Enr.lineening Neus Record,

a construction indusEry weekly. Rates for these categorles do not ap-

pear in any AI^IS publications.
Every rate was not available for every clty. This inconsistency

is a consequence of using dlfferent sources, each havlng different
characEerlstics. The lasE row of Table 17 shows the populatlon-weighted

average of each wage category for the reglon, based on the cltles for
which wage data were avallable.

Code Number

133
tL7
723
1311
104
105
105
1361
0621
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I.IAGES FOR OCCUPATIONS IN THE REPAIR COMPONENT OF THE }IAIMENANCE
AID REPAIR COST INDEX BY STATE AND SHSA: 1973

State and
SYSA

Il I in.Jis
Lh icaz,o
?eot la
Pac'/-f .,t d

Ind 1am
Evansville
Indianapolls

Ylchl gan
Detrolt
Grand Raplds
Lans lng
!.luskeBon-Huskegon Heights

Oh 1o
Akron
Can ton
Clnc lnnati
C leve land
Colunbus
Day fon
Toledo
Youngs town-l{a r ren

Wisconsln
Madlson
Ml lsaukee

Welghted Reglonal Average

SOURCE: /r.?a Haga 5urucl, U.S. Deparrment of Labor, Bureau of Labor Statlstics,
Bulletln 1775, varlous cltlea and dates as noted ln colums I and 2, Tables A-I, A-4,
A-5, and A-6. l.Iages for pl@bers and roofers uere obtalned fron Engtneering Neus
l(eaopd, vol. 191, no. 12, 20 SepteDber I973, pp. 75-81,

NO'[E: The eages lD columns I through IO uere obtalned froh the AWS. Dashes tn
these columns lndlcate elther rhar no AtrS ls publtshed for the SHSA or that the wage
for a trade ln a parElcular SMSA was suppressed. The uages ln the tast tuo columng
are unlon uage rates lncludtng frlnge beneflts. Dashes ln these colums lndlcate
that the unlon rate for the SHSA uas not publlshed ln the source,

Dates are the AUS data c().[lectlon dates for the indlcated SHSA. They do not apply
to uages appearlng ln the laHt tuo coluDns.

'rr*"" o.. hean uages lor mcn only ln aII lndustrles and a1l stze establlshoents.

9.95

"W"g." "." 
r& saSes for ren and smn ln !11 lnduBtEleo and all slze eetabllsh-

Eots. For Chleto, Rockford, l{u6ke8on-}luakegon lieights, Cantm, Clncinnatl, Daytm,
Toledo, YounSstm-IJarrenr and Hlleaukee, sagea sere reported Beparately for ren aod
eorn. lq theae caaea, the tso sltea (selthted by the n@ber of *orkere) sere aver-
aged to obtafu the average Ege for EeD and sorn.

4.gr" fo. plubers and roofera are ulon rate8, lncludlrg frlnte berf1r6, as
approved by the Coustructlon Iodu.try Stabllr-zatlon Co@lttee. All rste8 are roEded
to the neareat cent. A1l retes are thoae ln effect on 1 AuSuEt 197:, €rcept for the
ploberer vagea for Peorla, Indlanepoll8. Grand Raplde, I.nsln8,, D.yton, Toledo,
Hadl8m, and l{lluaulee, utrlch are the rrtea ln effect on 2 JuIy 1971.

?Dates ln col.l8 2 Eefer only to AI|S data, tnd no AIJS publtcatlm ls avallable
for these SHSAa.

Roofer sd
(S per Hour)

9.57

r0.38

ro. oz
10.31
9.71

I

F.
Ln

I

Honth of
Publ lca t ion;

( 197 3)

Carpen Eers,
llaintenance,
(S per Hour)

Electrlclans,
Halntenancel
(S per Hour)

Englneers,
S ta t lonaryb

(S per Hour)

F1reren,
Statlonary
Bollersb

(S per Hour)

Helpers,

(S per llour)

lralnteoance
Tradesb

Jaoltor6,
Porters, and

Cleanersc
(S per Hour)

PalEtera, aXaiDtemnce"
(S per llour)

Plubersd
(S per ttour)

J une

(e)
october

March

Dec eEber
May

February
Sep t efrber

Oc tober
Dec enbe r

April
November

Hay
(e)

(e)
(e)

June

(e)
May

4 .59

5. 39
4. 98
5. 35
5. 69
5. 03
5.76
5.23
5. 80

6. 01

a .56

5.7 A

r_1t

s.rg

5.67

4.81

5 .47
5. 11
5.15
5.63
5.42
5,76
5.53
5. 90

5.65

5.2t,

5.79

6.O7

5. 89

5. 69

4.77

6.20

.46
,24
.38
.43
.19
.59
.32
.68

5.48

'-:,

5. 03

5.7 2

5.
4.
4.
4.
4.
4.
5.

4. 98

09
68
59
74
13
66
06

4 -44

t:3'

4.55

4.48

4.99

4.L1

3. 51

3.93

, 

_:,

4 .56
4.06
4. t5
4.24
4.31
4.13
4. 50

4,6t

4.29

3. t4

3.63

2.90

t:!'

3. 5r

2.85

3.21

3.43
3.t7
2.69
3. 16
2.67
3.51
3.37
3,L2

5. 16

4.70

5. 48

t'_2n

5
4
4
5
5
5

5
5

38
90
51
53
I6
72
01
86

5.62

5. 65 10. 54

10.67t:l'

ro.iz
10. 86
LO,72
9. 70

to.44

9.77
8. 99

11.65
9.06
t 
_!o

E.97
9.95
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The second colurm of Table 17 indicates the month when BLS col-
lected wage data for the fl-rst eight categories. In every instance,
we have used the Atr'IS that is closest to 1 July 1973, although the dates
actually range from February to December of 1973. The last two columns

give union wage rates ln effect on 2 July L973 or 1 August L973.

For our purposes, the AWS flgures, which come from a BLS survey
of both union and nonunion workers Ln each metropolltan area, are the
most desirable. Mean wage rates are published for each o,ecupatlon ln
each area, although rates for several categories are not reported for
every city. When such is the case, the regional average is the average

over the reported wages.

BLS does not publish wage data pertaining to either of the last
two trades listed in Table L7 for any of the regionrs metropolitan

areas. Data were obtained instead from tt.e Engineering Neus Reeordts

lists of union wage rates (which include fringe beneflts), published

quarEerly for selected metropolitan areas.

However, using union rates to index wages for pltunbers and roofers
nay slightly understate the inflation rate in these trades. This ls
because first, the countyrs home construction industry is largely non-

union (especially remodelers) , and second, although union rates are

higher than nonunion rates, they generally change by the same absolute

amount.

For example, suppose that both union and nonunion plumbers recelve

a wage increase of 50 cents per hour. If the initial nonunion rate r^ras

$7 per hour, it increased by 7 percent. If the union rate was origi-
nally $10 per hour, the increase was only 5 percent. We believe, how-

ever, that such an error is too small to justify the expense of periodic
special surveys to obtain nonunion wage rates.

Brown County Index

The local index for the conrmodities listed 1n Table 15 will be

obtained from the WPI. As explained above, Ehere will be no difference
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between the local and regional indexes for these commodities, given

that the WPI is a national index. The data for thls portion of the

loca1 index are the same as those in Table 16.

Table 18 presents the counEyrs July 1973 mean hrage rates for the

trade categorLes ln Table 15, lncluding both union and nonunlon

workers. Six rates were obtained from the AWS for Green Bay. Wages

for carpent.ers, painters, plumbers, and roofers are the union rates
(lncludlng frlnge beneflts). As noted above, union wage rates are

usually higher than nonunlon rates, but they undergo similar changes.

Thus, uslng union rates to index a category nay slightly underestimate

a percentage increase.

Summarv

Table 18 also compares the local and reglonal wage rates for the

t.en lndexed trades. The rates for Brown CounEy are those descrlbed

above, and Ehe regional rates are the populatlon-welghted averages

presented in the last roh, of Table 17.



-48-

Table 18

I{AGE RATES FOR TRADES lN THE REPAIR COllIrOtiENI' Ol.'
THE MAINTENANCE AND }iI]}'AIR COST I NDIIX:

BROWN COUNTY, \^i ISCONSIN
AND REGI ONAL AVEIIAGE: L97 3

Trade

Carpenters, maintenance
Electricians, maintenance
Engineers, stationary
Firemen, stationary boilers
Helpers, maintenance trades
Janitors, porters, and cleaners
Painters, maintenance
Plumbers
Roofers

Brovm County
Wage

($/trrl

7.85
4. 86
5 .06
4 .58
4 .3t-
3. 28
6.95
9. 15
6.75

SOURCEz Are.a Wct17e Surue!/, U.S. Department of l,irbor, Suppl.ement
1co Bulletin 1775-L, Green Bay, ldisconsin, Ju1.y 1973, Tables A-1,
A-4, A-5, and 4-6; Gr:een Bay Buildlng and Construt:tlon Trades
Council, publication of union wage rates, I July 1973; an<l Table l7
above, p. 45.

NOTE: For Brown County, all rates except four are nrean wages
for the metropolitan area in July 1973, obtained from the AI.JS in
conformance with the notes to Table 17. Wage rates for carpenters,
painters, plumbers, and roofers are union scale including fringe
benefits, as of 1 July L973. The rates are obtainecl from the
Green Bay Building and Constructi.on Trades Council. Regional
average rates are from the last row of Table 17. The rates for
carpenters and painEers are not comparable (one is the mean
rate for the area, whereas the other is the union r,l.tet).

Weighted Regional
Average Wage

($/hr)

5
5

5

4
4
3

5 .66

.67

.69

.72
99
29
2T

10.54
9.95
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APPENDIX

REGIONAL INDEX OF II'{PROVEI'1ENT COST

Sectlon IV dlscusses how we use the Boeckh buildlng cost modi-

fiers to lndex inflatlon In the cost of improvement.s and additions
t,o them. This appendix demonstrates that the ratlo of (a) the arith-
metlc everege of all modlfiers in the reglon to (b) the Green Bay

modlfier at basellne forms the regional lndex for this component.

In additlon, it justlfles our use of an unweighted arl,thmetl-c aver-

age raEher than the weighted average used for all other components.

First we describe in detall the modlfiers and their constructlon. A

discusslon of the lndex thaE measures background inflation follows.
Flnal1y, we show the equivalence between the desired index and our

reglonal index.

Boeckh has specified production functlons for 11 standard resi-
dential, agrlcultural, cornurerclal, and lndustrlal bulldings. The

functlons indicate the pereentage of total cost attributable to each

of 83 factor inputs (called elements) in a base period (1967). The

derlvation and geographic reference of these relative input costs

(element welghts) ls obscure, but they are based on averages for each

structural type and were developed from 1965 to 1967. We do know that
the 83 input elements (19 building trades and 64 materlals) are main-

tained in American Appraisalts computer, together with baseline ele-
ment prices (probably for Milwaukee) and cosE weights for each structure
tyPe.

The cost weights are not city-specific but refer to some larger
geographic region. They are the same for all cities (at least for all
cities in our region) and are constant over time. The result is similar
to a standard "market-basket" index, i.e., a fixed, baseline-quantity-
weighted price index. It is thus a Laspeyres cost-of-production index.

The modifi.ers, however, differ from simple single-location indexes in
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that they are also geographlc indexes. To show how this affects the
index, we must flrst look at Ehe equations for a Laspeyres index.

The algebra in thls appendix lncludes triple-subscrlpted expendi-
ture, price, and quantlty variables. The flrst subscrlpt (denoted i
in general) indlcates the element or input. The second subscrlpt
(denoted 7 ln general) lndlcates the city of reference; we assune there
are 1\i citles ln the reglon. The thlrd variable indlcates the time to
whlch the variable refers. Denoted f, ln general, thls subscrlpt Eakes

a value of 7 at basellne (for the Boeckh rnodiflers) and s at IIASE base-

line. If a variable does not vary across lnputs, 1.e., lf lt has been

suuned over all inputs ln each clty, i wtLL be replaced wlth a dot.
If a variable does not vary across clEles (the value for a glven lnput
applles in all cities), the clty subscript (7) will be replaced wlth a

dot.
Most indexes refer to a partlcular city (denoted by a 7 subscript)

but have already been sr-umed over inputs. The lnput subscrl-pt will
therefore be dropped. Unless othenrise noted, index numbers refer to
the period from baseline (tine 7) to tlme f, and no tine subscripts
appear. tJhere it is necessary to refer to a different period, a double

subscript indicates the beginning and end of the period. Such cases

are noted in the accompanying text.
The equation for a Laspeyres index is

(A.1)

where l.
J

= the Laspeyres index between baseline and time f,

in clty 7,
= the prlce of input i ln city J at baseline andDD'ijL' 'ijt

time f,,
the quantity of lnput i in cLty i at baseline.

The Boeckh modLflers are constructed wlth basellne quanElEles that
are not city-specific. Instead, they are average quantltles needed to

l('uitnoi r)

LoPoi rooi r)
[. =1

'ijt -
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construct a model bullding, and they are the same for all cities ln
the region. We lndicate this by replacing the city subscript (i)
wlth a dot, e.8., Qi.1 it the baseline quantity of input z. The base-

1lne prlce of each input also exlsts, but prlces for Mllwaukee were

used to compute the basellne cost shares. Again we replace the city
subscrlpt wlth a dot:. Pi.j 7" the basellne prlce for lnput i used to
compute Ehe cost share. Each modifler is the sum of expendlture-
welghted prlce relatives. The expenditure weight for lnput z is the

relatlve cost share at baseline, and the prlce relative is the ratio
of the prlce in city i at time f, (rU) to the baselineoprice in
Milwaukee (Pi.). The resulting rnodifler for clty 7 is

5 (A.2)

where M: = the Boeckh modifier from baseli-ne to tiure f, in city i , arrd
J

P

', = L('r',

i
L

D
t-.J t,

D
L.1

L tQi. t
E

'l-. 1

)P ai.L i.7

orr the baseline expenditure weight for input i. Equation (e.Z) is
slmlLar to a Laspeyres index (see Eq. (e.1)):

J
T
L
a' i(

1-

or.. rt)l. r)

D
LJI

D
'l-t I

P ai-1 i-L
)l

tt

(A.3)

| ('n,,i tQ* t)

r( '+- r')l- r)

*̂ Thls procedure Is described in Boeckh Building Cost Modifier,
Pub. 2, No. 4, August 1969.
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The pecullar formulation ln Eq. (e.3) allows the modifier to
update the baseline cost of the model buildlng in city j to time f,,
i.e., it is both a temporal and a geographic modifier. This is shovm

as follows:

Let

orr the baseline cost of the model building (as given ln the Boeckh

valuation manual); and

c.t -- \ ('-,t.tQt.t)
1,

'r, = l( LaJ t'
P ai'7

or, the cost of using the baseline quantities of inputs at time t
prices in city 7.

Then n _ i, /1\'. - tvl.u
JT J 'I

[;

=I(

lr('ilrar-r)
I(
D 'o. rQt. r)

Qi

'4rar. r)

I(
u

('0., ,)]

If we denote the Green Bay variables by replacing the clty sub-

script with.q, the modlfier for Green Bay can be written as follows:

p'tqt
L-l P. -1-'1

tgt )
at-L

):'n=l(
l(,

E

't. rQr.. r)
(A.4)
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Secrion I describes our need for and method of constructing an

index ol' hackground inflation for the experlmental sites. Given Eqs.

(1.6) ancl (A.4), we can deflne the index of background inflation be-

tween baseline and time t.

B:l(,r.,'*) (A. s)

In Sec. I we proposed using a population-weighted average of prices

throughout the region in the construction of the index of background

inflatlon. that proposal assumed that sample size is directly propor-

tional to population, in which case the varLance of the published

(average) price for each city is indlrectly proportional to population.
American Appraisal, however, has the same sample size for priclng input
z in all cities. Thus, the variance of its average prlce for any ln-
puE is constant for all cities, and the arithmetic average of tlre

prices for all citl-es is an unbiased estimate of the mean of the

distribut ion:

(e. o)

For all other index components, we approximate reglonal prlce

relatives (P-.--/P.--,) wlth either the ratl-o of average reglonal prices' '?-1't' Lrl'
or a regional lndex. !'Ie have no regional Boeckh modifier; to construct
one requires a more restrictive assumptlon than was needed in Sec. I.
We postulate Ehat, without the :rllowance program, the local input

1>rice would equal the regional. price, approximated try our estimate of

the mean of the price distribution for the index:

"N^/rl'it: u ,L-,Ptit
J-!

pi =p. -i. --l- f p..' tgt -' int rit - N,L"'iit'
J=1

(A.7)
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We cannot use Eq. (1.7) to estimate P1..,_ because we do not have the
t'!l r;

price data necessary to estimate the regional prlce relatlve. As we.

will see, it is not necessary to compute Eq. (A.7); assunting it to be

true will be sufficient to allow us to average the Boeckh moditiers.
Equation (A.5) defines the index of background inflation between

baseline and time l. But the baselinc year for [he modlflers dlffers
from that for llASE. If we let s be orrr bnseline year, the birckground

i-ndex is

I(
,7,

Piut')r,. t)
D_

l('4;),:.')

N
fn
_1
-t

I?;4"o "'1

| (" 4 "'t-t. 
- ,)

[ ("r . ,)t.,)
L

(a. s;

(A.e)

(^. 10)

where the double subscrlpr on the index indicates the beginning and

end of the period indexed. Substituting Eq. (4.7) jnLo Iiq. (A.U),

we obtain an expression f or the desired backgrottnd i.nclex:

I
L

1

N
QLjt i.. I

B

Define the regional index of cost of improvements (from time I

to t) to be the arithmeEic average of the modifiers;

"NR=! I rV.lv .(- ,l

Ttre Green Bay modif ier constructed Ior tlte ]{ASE [raserl i-nr' 1>t'r iod is

denot.ed bv Nl i

.ts (A.t])
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Then the desired background j-ndex is compuEed as the ratio of these

two indexes:

TRu--"st - M
(A. r2)

gs

Equatlons (A.l-0) and (A.12) show that our regional index of con-

struction cost inflation will be the rati-o of (a) the arithmetic aver-

age of tl're modlfiers for all cities in the region to (b) the Green tsav

nodifier for HASE baseline.

a
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