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PREFACE

This worklng note was prepared for the Offlce of Policy Develop-

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

(HUD). It analyzes the inflation ln housing costs that has occurred

in Brown County, Lli-sconsin, since September 1973 to determine whether

payments should be lncreased for participants in the experimental- hous-

lng allowance program there.
Many persons contrlbuted to this note. Danlel A. Relles planned

and execuEed the statistical analysis of the survey data; he also con-

structed the population weights. Paul Ernst collected and organized

the lnformation on fuel and uti-lity rates. Daniel Alesch and Paul Ernst

analyzed the rents paid by successive cohorts of al-lowance program en-

rollees, dlscussed in Sec. IV. Therman Britt analyzed the contribution
of lnflatlon in fuel oil prices to rent change (Appendix C). Joseph

Berry, Wade Harrel, and Helen Wagner did most of the prograrnming. Ann

I.I. Wang and Robert Young helped anaLyze allowance program data. Ira S.

Lowry supervised the entire operation. The analyses and descriptions
in this note are patterned after those in Lowryts fnflation in the

Standar.d Cost of Adequate Housing:. Site f, 7973-1976, The Rand Corpo-

ration, WN-9430-HUD, March L976.

Jodi Gordon prepared most of the first-draft typescript and tables.
Christine DrArc edited Ehe text and supervi.sed production of final copy,

which r^ras typed by Jean Ilouston and Marlene Giffen.
This note was prepared pursuant to HUD Contract H-1789, Task 4.8.1.

Unless otherrvlse indicated, Working Notes are intended only to transmit preliminary results to a Rand sponsor.
Unlike Rand Reports, they are not subject to standard Rand pe.er-reviewand.editorial proces€es. Viowsorconclu-
sions expressed herein mhy be tentative; th9-y do.not necessarily represent the opinions.of Rand orthe sponsor-
ing agoncy. Working Notes may not be distributed without the approval of the sponsoring agency.



STIMI'TARY

The experimental housing allowance program operated by the Brown

County Housing Allowance Office (HAO) is designed to enable partici-
pants with low lncomes to afford the full cost of decent, safe, and

sani.tary housing in that comnunity. The schedule of rhe standard cosE

of adequate housi-ng (E't) that was adopted when enrollment began in
Jute 1974 reflected housing costs in Brown County as they were rePorted

in a market survey conducted in August, September, and October of L973.*

In April 7976, the fr't schedule was increased by about 16 percent

to compensate for rent increases occurring ln the 30 uronths since it
was first set. At that time the schedule was also realigned to sllghtly
lncrease payments to the smallest households and to slighrly decrease

payments to the largest households. In April L977, the schedule was

increased across the board by about 6 percent to compensate for fuel
and utility cost increases. The study reported here was pronpted by

evidence that inflation in the cost of housing had made even the latest
schedule obsolete, and that allowance payrents were no longer adequate

to serve program purposes. The study is based primarily on surveys of
housing costs throughout Brown County that were not available for the

L976 and, L977 revisions.

INFLATION IN RENTAL HOUSING COSTS L973-78

Our analysis of inflation in housing costs addresses two questions,

both important in deciding on appropriate revisions of -R*:

By how much have housing costs risen since the original
schedule was designed?

To what extent is the allowance program itself responsible

for inflation in housing costs?

*R* r"f".s to the standard cost of adequate housing in the county,
to which allowance entitlements are keyed. The amount varles with house-
hold size.

o

o
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Although the housing allowance program serves both renters and

homeowners, the original schedule and the analysis reported here rely
on data only for renters, whose houslng costs are most easily measured.

Those costs consist of contract rent (the amount paJ.d to the landlord)
plus payments for any fuel and utility servlces not included ln con-

tract rent. We think the findlngs are equally applicable to homeowners,

whose housing costs are not entlrely explicit payments to others.
The analysis draws on four sources of data: fleld surveys of

renter households in Brown County, conducted peri-odi-cal1y as part of
the Supply Experiment; fuel and utlllty rate schedules obtalned from

1ocal suppllers; administratlve records of the allowance program re-
portlng the rent pald by program partlclpants; and more general ln-
dexes of rent and fuel costs courpiled by the U.S. Bureau of Labor

Statistics. Those sources address different aspecEs of the inflation
issue and cover different portions of the 54-month interval between

September 1973 and March L978. Their evidence is mutually consistent,
however, and leads to the following conclusions:

o

o

o

Between L974 arrd L977, contract rent in Brown CounEy increased

at an average annual rate of about 4.4 percent. Gross rent,
including fuel and utllity services billed to tenants, in-
creased at an average annual rate of about 6.6 percent.

The inflation rate varied markedly in different sectors of
the rental market. It was higher for single-family homes

than for apartments and higher for low-rent units than for
high-rent units. For example, gross rent for low-rent single-
family homes increased by over 9 percent annually, while gross

rent for high-rent apartments in large buildings increased

by less than 4 percent annually.
The inflation rate also differed over time. ConEract-rent

inflation increased slowly beLween L974 and the early months

of L977. The rate of increase in gross rent, however, seems

to have peaked in 1975, when most households experienced the

full effects of increased fuel prices. The data also show

rhat from L975 to L977 rent increased the most (in both
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absolute and percentage terms) for the Largex units, most of
which are single-family houses.

There was apparent,ly some compeEltion between fuel cost and

shelter-rent increases, as though landlords were unwl11lng or

unable to lncrease shelter rent substantially durlng a tlme of
large fuel cost lncreases. In 1974 shelter rent increased

by less than 2 percent. As fuel cost increases have moderated

in more recent, years, contract-rent and shelter-rent lnfl-atLon

have lncreased.

Our data adequately cover events from late 1973 through early
L977. I{e have some information subsequent to early L977, but

lt is both lndlrect and conflicting. The rate of increase in
fuel and utiLity costs appears to have moderated even further.
However, tentatlve estlmates of rent lnflatlon In L977 lndi-
cate that gross rent, and thus by irnplication shelter rent,
increased even faster in 1977 than in 1-976. Under those cir-
cumstances we conclude that the best estimate of inflation for
April L977 to Aprll l-978 is provlded by a simple e:ltrapolation
of the estimate for January L976 through March 7977.

We have no evidence that the allowance program has added to

the rate of inflation in housing costs in Brown County. The

overall rate of gross-rent inflation, the increased rate for
single-family dwel1i-ngs, and the shift in emphasis from fuel
cost increases to shelter-rent increases are all consistent
with national and regional trends. Parti-cipantsr rent in-
creases have been consistently below marketwide averages.

COMPENSATING FOR INFLATION

The allowance enti-tlement of a program participant is equal to
the sEandard cost of adequate housing (R*) minus one-fourth of the
participantrs adjusted gross income. The income limit for participa-
tion in the program is equal to 4R*, the level at which allowance en-

titlement drops to zero.

We are convinced that housing costs in Brovrn County have risen
enough to require another compensating increase in the IiAOrs schedule
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of R*. Otherwlse, program participants will find it increaslngly dif-
ficult to afford houslng that meets program standards, and some house-

holds that need assistance will be denied it because the now-obsolete

schedule also deflnes the lncome 1lmits for participation.

ADJUSIMENTS TO THE F* SCHEDULE

The originai schedule of standard costs, adopted ln September

1973, was adjusted in April 1976 and Aprll L977 to cover prlor lnfla-
tj.on. Because the orlglnal schedule seemed deflclent in its treatment

of both small and Large househol-ds, lt was also reallgned ln April 1976

to lncrease payments to the former and decrease them to the latter. The

changes are sumnarLzed below:

Standard Cost of Adequate Housing
($ per month)

HAO Occupancy Standard

Nurnber of Number of Orlginal
Schedule

April 1976
Realignment

Aprl1 1976
Increase for

Inflation

April 1977
Increase for
InflationPe Rooms

1
2

3-4
5-6
7-8
9+

L-2
1-3

4
5
6
6

100
L25
155
L70
190
220

+10
*-:

-10
-15

5
10
10
10
10
15

15
15
20
25
30
25

Our current estimates of gross-rent inflatlon cover the entire
peri-od September 1973 through March 1978--calculated for the period

Septeuber 7973 to March L977 and, extrapolated thereafter through March

1978. Based on those inflation rates, we have estimated the amount by

which the 1973 .R* schedule (as realigned in L976) needs to be increased

to compensate for inflation over the 54-nonth period. Note that the

procedure ignores the L976 an'd L977 adjustments for inflation. The

estimates are as follows:
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Standard Cost
of Adequate Housing

($ per month)

IIAO Occupancy Standard

Number
of Persons

1
2

3-4
5-6
I
9+

Number Number
of Persons of Rooms

1
2

3-4
5-6
7-8

9+

Number
of Rooms

0riginal
Schedule
Reallgned
April 1976

110
130
15s
L70
180
205

Requlred
Increase

L-2
1-3

4
5
6
6

30
40
45
65
85
95

The net adjustments we now propose in the current schedule consist
of the 54-month inflatlon estimates minus the inflation adJustments

adopted Lt 7976 ar.d L977. The resulting schedule worrld therefore be

the following:

Standard Cost of Adequate Housing
($ per month)

HAO Occupancy Standard

L-2
1-3

4
5
6

6

AprLL L977
Schedule

130
155
185
205
220
245

Proposed
L978

Inflation
Adj ustment

10
15
15
30
45
55

Proposed
7978

Schedule

140
L70
200
235
265
300

EFFECTS OF PROPOSED SCHEDULE CHANGES

The proposed changes would have three effects on program size and

cost. First, payments to current recipients would increase by the

amount of the change in flx for households of their sLze. Second, some

who are now eligible but who consider their current entitlements too

small to r^Tarrant participation might decide to enro11 as their entitle-
ments are increased. Third, some who are not now eligible would be-

come eligible because an increase in F* raises the income lirnit for par-

ticipation.
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In December L977, the HAO paid out $2281000 in allowances to 3,247

renters and homeordrrers livi-ng in certified housing. The proposed ad-
justments would immediately increase the monEhly disbursements to those

households by nearly $48,000.

Increased enrollment due to schedule changes is harder to estimate

and would i-n any case be spread over time. We judge that the proposed

adjustments would induce 500 to 1r000 additional households to enroll
over the course of a year, eventually adding $101000 to $151000 to

uonthly disbursements.
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I. INTRODUCTION

The experimental housing allowance program operated by the Brown

County Houslng Allowance Offlce (HAO) as part of the Housing Assistance

Supply Experiment is designed to enable participants to afford the full
cost of decent, safe, and sanitary housing in that communlty. Enroll-
ment and payment of allowances began in June L974. The initial sched-

ule of payments reflected houslng costs in Brown County in September

L973, based on data collected locally at Ehat time.

Slnce then, even though the allowance levels have been increased
/c *:ktwice, Ln L976 and, L977, consumer prices have continued to rise

sharply, and there are indications that the cost of housing in Brown

County has lncreased enough that the allowances available to program

partlcipants are again no longer adequate to meet the program objec-
tives. This report analyzes the evidence concerning Ehe amount of in-
flatLon in housing costs from September 1973 through March L978 to

determine whether further compensating revisions are needed in the a1-

lowance schedule.

The remainder of this section explains the programmatic and empir-

ical bases for the initial payment schedule used by the Brown County

HAO. The dlscussion focuses on the estimation of F*, the standard cost

of adequate housing for households of different sizes.

FORMULA FOR DETERMINING ALLOI^IANCE PAYMENTS

Households entitled to assistance under the experimental program

include those whose incomes are inadequate to support a specified
standard of housing consumption, so long as they actually occupy housing

In April 7976, the fr* schedule was increased by about 16 percent
to compensate for rent increases during the 30 months since F* had been
set. See Ira S. Lowry, Inflation i-rr the Standard Cost of Adequate Hous-
ing: Site f, 1973-1976, The Rand Corporation, WN-9430-HUD, March 1976.

In April L977, the schedule was again j-ncreased by about 6 per-
cent to compensate for fuel and urility cost increases identified by
the HAO. The changes were recommended in a letter to HUD from Charles
E. Nelson, L5 February 1977.
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that meets the standard. They may be renters or homeovmers, and the
adequacy of their housing is periodically tested by the HAO.

The assistance formula postulates that any household, whatever its
size or composition, can afford to pay 25 percent of its adjusted gross
income for housing. The difference between that amount and the standard
cost of adequate housing in Brown county is paid monthly by the HAo to
all enrolled households whose housing meets program standards. The

formula for a household of n petsons is

A -_B*nn .25v ,

where .4 = the amount of the monthly allowance paJment,

-R* = the standard monthly cost of adequate housing, including
fuel and utilities, and

-Y = adjusted gross income per month, the adjustments reflecting
exemptions and deductions specifled by statute or program

regulations.
As can be seen from the formula, an increase or decrease in .R* has

a dollar-for-dollar effect on the amount of the allowance payment for
all participants, regardless of their income. It also affects the in-
come limit for participation in the program; raising or lowering fr*
by one dollar raises or lowers that lirnit by four dollars. A change

in the income limit may in turn increase or decrease the number of
households in the county that are eligible for the program.

Note also that the amount of the allowance payment does not depend

on the participantrs acEual housing expendi-tures, except that program

regulations prohibit payments exceeding those expenditures. A family
that finds certifiable housing costing less than R* normally receives
exactly the same pa)rment as another family of the same size and with
the same income that spends more than .B*, elther by choice or because

of a lack of alternatives on the market. That arrangement is intended

both to a1low each household to adapt its housing consumption to its
particular needs and preferences and to encourage careful shopping for
housing bargains.

The I'standard cost of adequate housingtt is thus a critical program
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parameter, affecting both the amount of payments to participants and

the potential size of the program. In concept, iL is ttthe price at

which specified packages of housing services can be supplied by the

private market on a conti-nuing basis, i-n quantities that meet the pro-

gramts objectives of enabling all assisted households to secure adequate
&

housing.tt

The specifications for the "packages of housing servicestr are of
course those adopted by the HAO for certification of participantst
housing. They entail space requiretnents that vary with household size,
requirements for structural soundness, light and ventilatlon, safety

and sanitation, and the availabillty of equipment and utility services

commonly regarded as necess aty for health, comfort, and d"""rr"y.oo

ESTIMATING THE STANDARD COST OF HOUSING

Before enrollment began in the Brown County housi-ng allowance pro-

gram, Rand estimated the standard cost of adequate housing units of
different sizes and recommended to HUD a schedule of such costs to
govern payments to participating households. The estimates were based

jointly on evidence collected in a field survey conducted as part of

Ehe Supply Experi.ment and on the opinions of a panel of loca1 citizens
chosen for their knowledge of the housing *.tk.t.noo

The field survey, conducEed in August, September, and October of
1-973, was addressed to the oecupants of some 10r000 housing uniEs in

The concept is explained in David B. Lewis and Ira S. Lowry, Esti-
matLng the Stand.ard Cost of Adequate Housirry, The Rand Corporation'
WN-8105-HUD, March L973. That document also proposes a method for esti-
mati.ng such standard costs, which was followed in both experimental
sites. The quotation is from Ira S. Lowry, Barbara M. tloodfill, and
Tiina Repnau, Pz,ogram Standands fon Site /, The Rand Corporation, WN-
8574-HUD, January 1974, pp. 4-5.

J- -r-

The standards are similar to those of national model housing
codes. They are detailed ln Chapter 12 of rhe HA) Handbook of the
Brown County Housing Allowance Office.

See Lowry, Woodfill, and Repnau, Ptogram Standards fon Site I,
for details.
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Brown counEy. The households were interviewed briefry to obtain in-
formation on househord size, composition, and income; size and quarity
of housing unit; tenure of occupants; and housing costs.

The questions on housing quality were chosen to test whether the
unit would meet program standards. The question on housing cost for
renters elicj-ted their contract rent, Eheir use of specified fuels and

utility services, and whether the fuels and utility services were in-
cluded in contract rent. Because of the brevity of the interview and

the complexlty of the accountingr r{e did not ask the respondenEs to
esEimate their fuel and utillty costs. Instead, we estlmated them

from the information respondents gave about usage and responsibility
*

for payment.

About 5r300 renters provided enough information for us to measure

the size and quality of each unit and estimate its gross rent (con-

tract rent Plus tenant-paid utilities). Taking each size of unit (number

of bedrooms) separatelyr w€ analyzed the relationship between gross rent
and housing quality and selected the lowest leve1 of gross rent at which

50 and 75 pereent, respectively, of all units met our simplified stan-
dards of quality. Slnce the market rras manifestly able to supply hous-

ing of adequate quality within that range of gross rent, we accepted

it as the first approximation of the standard cost of adequate housing,

applicable to renters and homeowners alike.**
Apart from the survey, twenty-five local residents selected for

*
The procedure for making those estimates is documented in David M.

de Ferranti, Ira S. Lowry, and others, Scneening Sur"uey Audit Report for
Site f, The Rand Corporation, WN-8684-HUD, November 7974, Appendix C.
From information provided by fuel and utility suppliers, consumption
norms were established for households and housing units of various sizes.
The normal consumption was then multiplied by the applicable rates to
estimate utility costs for each household. To estimate gross rent for
a given household, the estimated cost of utilj-ties paid directly by the
tenant was added to the contract rent reported in the survey.

&-L

Although we obtained from homeowners estinates of the market
value of their homes and an account of the utllities they used, we could
not directly estimate their nonthly housing costs. Almost by defini-
tion, the true cost of a specified bundle of housing services is the
same for homeowners and renters, even Ehough the explicit payments to
others may differ.
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Eheir knowledge of the Brown County houslng market were asked to esti-
mate the current gross rent for standard housing unlts of various size

in each of fourteen neighborhoods in the county. A distinction was

drawn between rents for new tenants and those for all occupied units.
Each panelist prepared his estimates lndependently, only for neigh-

borhoods with whlch he was personally famlllar. The results elere com-

plled and discussed by the panelists; Ehen each was given the oppor-

tunlty to modify his origlnal estlmates. The procedure foll-owed was

an adaptation of the so-called Delphl method for securlng a consensus

among experts.
Finally the panelistsr estlmates were retabulated and averaged.

Flrst, median values for each neighborhood were calculated, and the

medlans were weighted by neighborhood shares of the countywide inven-
tory of rental housing. A weighted average was then calcul-ated across

neighborhoods for each size of unit; that average was the panelts con-

sensus estimate of F*.

Table 1.1 summarizes the results of the two investigations. We

believed that the standard cost for each size of unit fell- within the

Table 1.1

SURVEY AND PANEL ESTIMATES OF fr't BY NIIMBER OF BEDROO},IS PER UNIT:
BROWN COUNTY, SEPTEI"TBER 1973

Number
of

Bedrooms

Proposed
Range

of Values
for Rx

95-101
L22-L3L
130-160
L6B-187
180-219
200-25L

0
1

2

3

4
5

Monthly Gross Rent ($)

Survey Data for
Units Meeting

Minirnum Standards

Panel Average for
Standard Units in

Modest Neighborhoods

At Least
50 Percent

Meet
Standards

At Least
75 Percent

Meet
Standards

New
Tenants

A11
Tenants

70
75
90
95

L65
110

95
130
130
180
180
200

101
131
160
L87
2L9
25L

96
722
t47
168
195
230

SOURCE: Lowry, Woodfill, and Repnau, Program Standards for Site
I, Tab\e L2.
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range shown in the last column but that the selection of specific values
for specific household sizes entailed prograrnmatic considerations that
could not be deduced from the data. In fact, the programrs criteria
for "adequate housing" were sti1l being formulated when the i-nvestiga-
tions were under r^ray. The main issue outstanding was the occupancy

standard, i.e., how the number and type of rooms in a unit should relate
to the size and composi-tion of the household. We recommended to HUD a

complex but flexible standard that took account of the age and sex as

well as number of household members and that included requirements for
both number of bedrooms and number of other rooms. Our proposed ,?*

schedule began at $125 for a single person and increased in $10 incre-
ments to $215 for ten persons.

HUD preferred a scheme less eomplex than our reconmendation. Table

1.2 shows the occupancy standard and the B* schedule that it approved

for initial use in Brown County. The schedule was understood to be

experimental in the sense that program experience with the occupancy

standard and the corresponding payment schedule might lead to i.mprove-

ments. Similarly, research on housing costs in Bror^m County might alEer
the premises underlying the concept of the standard cost of adequate

housing or the methods for estimating it.

STRUCTURAL CHANGES TO A*

When the current schedule was designed, there was concern about

its appropriateness for very small and very large households.

Occupancy Standard for Small Households

Under the original tlAO occupancy standards, adequate housing for
a single person enrolled in the program consisted of a single room,

access to a shared bathroom in the same building, and reasonable access

to a shared kltchen, public dining room, or restaurant. The same ar-
rangements fulfi1led IIAO standards for a two-person household. In the

marketplace, such arrangements are t,o be found in rooming houses and

lodgings in private homes.

If a household of one or two persons oecupied a seParate housing

unit, a private bath and a kitchen hlere required. The layouts
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Table 1.2

OCCUPANCY AND E* STANDARDS ADOPTED FOR THE
BROI,IN COUNTY PROGRAM, I'{ARCH 1974

Oceupancy Standard

Number of
Persons

1
2

3-4
5-6
7-8

9+

R*
($ per month)

100
L25
155
L70
190
220

SOURCE: HAO Handbook for Brown County, Secs.
10.06 and 12.03.

NOTE: Program participants may live either i-n
housing units or rooming units. A housing unit
must have a bathroom (not counted as a habitable
room) and kitchen faciliti-es for the exclusive use
of its occupants. A rooming unit need not have a
private bathroom or ki.tchen if those facllities
are reasonably available to its occupants.

dA unit must have one bedroom for every trro
members of the household occupying the unit.

L
"A housing unit occupied by more than two per-

sons must have one habitable room in addition to
the kitchen and bedrooms to serve as a general
living area. The minimum number of rooms is not
strictly defined because kitchen facilities may
or may not be located in a separate room. Here,
hre count the kltchen as a separate room.

cRevised in December L974 to 4 bedrooms and 6
rooms altogether.

of srnall housing units varied, but two or three habitable rooms were

usually needed to meet the requirements: a combined bedroom and liv-
ing room plus a kitchen; a bedroom plus a combined living room and

kitchen; or three separate rooms (the bathroom does not count as a

habitable room).

The HUD-approved standard cost of adequate housing for one per-
son adopted in March L974 was $100. Our analysis of the local housing

market indicated that that amount was then more than enough to pay for

Number of
Roomsb

Number of
Bedroomsd

0
1
2

3
4
_c
5

L-2
1-3

4
5
6
7c
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a rented room, and enough to pay for a tr/o-room efficiency apartment

that met program standards. Adopting that figure signified that the
allowance program did not i-ntend to support occupancy of a larger
housing unit by a single client. Although such a person could draw

benefits while occupying a larger unit, his housing expenditures would

ordinarily exceed a fourth of his nonallowance income plus the allow-
ance.

The standard cost for two persons was set at $L25, then enough to
support occupancy of a one-bedroom (three-room) apartment. Again,

adopting that figure si-gnified that the program did not intend to sup-

port. occupancy of larger housing units by two-person households--which

might consist of an adult or elderly married couple, a parent and child,
or even adult siblings or other related persons.

Those decisions reflected a judgment about the housing needs of
the elderly single persons and two-person families who compose about

half the households in Brown County that are eligible for assistance

and about 60 percent of those that have so far enrolled. The problem

was that few such households found the proposed arrangements desirable
or even rolerable except under severe budgetary stress. Even before

reeeiving assistance, nearly all of them lived in separate housing

units that were usually larger than the minimum sizes acceptable to the

HAO or the sizes on which standard costs were based, even though their
housing expenses usually exceeded a fourth of their income.

Table 1.3 demonstrates that phenomenon as of Lhe end of the first
year of program operations. IL compares HAO occupancy standards for
households of different slzes with the sizes of the housing uniEs that
were actually occupied by program participants.

Note that 82 percent of the single renters in the program occupied

units larger than two rooms and 38 percent occupied units larger Ehan

three rooms. Among single owners, the discrepancy between standards

and reality is even more strlking. Ninety-seven percent occupied units
of more than two rooms and 85 percent occupied units of more Ehan three

rooms. The housing expenses of record for nearly three-fourths of the

single renEers exceeded the scheduled $100, and we know that Lhe re-

cords underestimate their fuel and utility bills. The housing
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Table 1.3

COMPARISON OF HAO OCCUPA.I{CY STANDARDS WITH
HOUSING UNITS OCCI]PIED BY PROGRAM

PARTICIPAI.ITS: BROWN COUNTY, JUNE 1975

llA0 occuprncy

Numbs r
of

Paraona

1

2

1-4
5-6
7-8
9+

A11 cases

Total

1

3-4
)-o
7-8
9+

Rante?e

Haneame?B

100
100
100
100
100
100
100

0
0
0
0
0
0
0AIl cases

r00.0
100,0
r00,0
100, 0
r00. 0
100,0
100,0

SoURCE: Tabutated by HASE sEaff fron llAO adEinlstratlve records.
NoTEI Thls conparlson ls based on records for 1,138 renters and

929 honeomers who were enrolled on 20 June 1975 and had recelved at
leasE one allowance pa)ment! Records for 87 renters and 55 home-
ohers were excluded because slze of houslng unlt was not reporEed.
Percentages may not add exactly co 100.0 because of roundlng.

4HAO o"".p"n"y sLandardg requlre one bedroom for every EUo Persons'
ulth a naxlnum of four bedroons; a separate llvlng roon for households
of three or more persons; and a prl.vaEe kltchen and bathroom, except
for roonlng houses ln uhlch 6uch fac11ltles nay be shared wlth others.
A11 rooms counted agalnst lhese requlrements must meet certain stan-
dards for space,11ght and ventllatlon, heating, electrlcal outlets,
and prlvacy. Bathrooms do not counc as habitable rooms. Although
kltchens are not always habltable roomsr we assume here that house-
holds of three or nore persons llve 1n separate houslng units Ehat
include a habltable kltchen and llvlng roon in addltlon to che required
nunber of bedroons.

bB"""d on the count of habltable rooms In the partlclpant's last
certlfied housing unlt.

eNot appli-cable.

expenses of record for single homeowners were nearly ah^rays below $100,
but again the records far underesti.mate the true amount.

There ldere similar but less striking discrepancies between the
occuPancy standards and occupancy patterns for two-person households.
T\uo-thirds of the renters and 84 percent of the or^,ners occupied units
larger than three rooms, and three-fourt.hs of the renters paid more

than the scheduled 9125.

The evidence was clear that households of one and two persons,
whether or not they participated in the allowance program, would con-
tinue to occupy larger units than are supported by program standards;

Hourrhold! bv
UnitD

P.rccntaE. of
Slzc of

Lrrt.r Thrn llA0 Strndrrd by:

2
Rooma

3+
Roona

NuEbar of
Hrbttrbh
Rooud

Srna
st llA0

St.ndrrd
I

Roon

6

0
7

5

1

16.
6.
1.

zz.
7.

L-2
1-3

4
5
6

6
(c)

L7
32
61
59
59
44
4L

I
6

0
3
1
4

I

6
Y

3
1

2
I
0

43
43
28
25
18
11
36

22.L
17.5
9.0
5.3

L8,2
22.2
L4.9

2.7
15. 0
32,2
48. 8
45. 3

40.7
22.8

I
7

7

0
0
3
8

L4
40
4L

34
33
10

40.7
32.0
L8,2
23.6
15. 1

14. 8

28.5

7

3
9

7

7

1

L-2
1-3

4

6

6
(c)



-10-

and that they would continue to spend over a fourth of their nonallow-
ance incomes for housing unless standard cost were increased to support
occupancy of larger units.

In Aprll 7976, in response to those strong signals, the standard
cost of adequate housing for households of one and two persons was

increased relative to the standard cost for larger households. The

increments $rere $10 and $5, respectively.

Standard Costs for Large Housing Units
Designing a schedule of standard costs for large housing units

based on evidence from the rental market r^ras particularly difficult
because the market is thin. Our survey data for September 1973 indi-
cated that four-bedroom units renting for $180 and five-bedroom units
renting for $200 usually met program standards of quality. Local ex-
perts, however, thoughf that $195 and $230 were the respeetive rents
needed to achieve that quality. The schedule of standard costs that
was adopted by the HAO in March 1974 compromised on $190 and $220.

The occupancy standards adopted at the same time required four
bedrooms (six rooms) for seven or eight persons and five bedrooms

(seven rooms) for nine or more persons. The latter standard was later
reduced to four bedrooms (six rooms) without a comnensurate reduction
in fr*. The logic behind the decision was that very large families
would have difficulty finding accommodations of any kind and needed

more flexibillty in living arrangements than the original occupancy

standard provided. At the same time, they needed an allowance based

on a standard cost of $220 to give them financial access to a wider

market, including units that exceeded the size specified in the re-
vised occupancy standard.

Subsequent events seemed to support the need for flexibility in
living arrangements for very large families, but we think that the

survey data were closer to the mark on standard costs than were the

panelrs estimates. At t.he end of the programts first year, 9 renEer

and 27 homeowner households with nine or more members vlere participating

in the program. Fifteen of those households lived in certified units
wlth only six habitable rooms, the IIAO minimuml the others were in
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larger units, up to ten rooms. Among the nine renter households, only

two had housing expenses of record that exceeded $220; the median amount

was $185.

The inflation adjustments proposed in March 1976 would have in-
creased Rx to $220 for seven or eight persons and to $245 for ni.ne or

more persons. Thinking that those amounts would be inappropriate wind-

fa1ls for such households because their housing expenses were typlcally
Iess, we recommended that the schedule of the standard cost of adequate

housing be realigned to lower F* by $10 for seven or eight persons and

by $15 for nine or more persons.

The realigned schedule approved by HUD and effected in April 1976

is shown in Table 1.4. It serves as the base for all inflation adjust-
ments described in this report.

Table 1.4

REALIGNMENT OF THE STANDARD COST OF ADEQUATE HOUSING,
APRIL 1976

Standard Cost of Adequate Housing
($ per nonrh)

HAO Occupancy Standard

Number of
Persons

1
2

3-4
5-6
7-8
9+

Realigned
Schedule

110
130
155
L70
180
205

souRCE: rra S. Lowry, rnflation in the standard cost of Adequate
HousLng, site r, lgza-l926, The Rand corporarion, wN-9430-iruD, March
l-97 6, Tables 1. 2 and 5.5.

ORGANIZATION OF THE REPORT

Section II measures the inflation in Brov,m County housing costs
between 1974 and Lg77, based on comparisons of contract rent and fuel
and utility expenditures reported by occupants of a marketwide sample

Number of
Rooms

September 1973
Schedule

Amount of
ApriL L976
Realignment

r-2
1-3

4
5
6

6

100
L25
155
L70
190
220

+10
+5

-io
-15
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of housing uni-ts that were surveyed each year from L974 through L977.

An important finding is that the inflation rate differed markedly in
different sectors of the markeE and in different years.

Section III analyzes the effects of changes in fuel and utility
prices between September 1-973 and January 1978. We use household con-

sumptlon norms to estimate the typical effects of those changes on the

housing costs of program participants. Our estimates do not distingulsh
utiJ-lty bll1s paid by landlords from those paid by tenants or home-

owners. The estlmates of gross-rent inflatlon and utllity cost lnfla-
tion are then used to produce estimates of shelter-rent changes from

L974 through L977.

Sectlon IV uses the accumulated evldence to project gross-rent

lnflation rates for the fuLl 54-month period, September 1973 through

March 1978.

Section V presents the conclusions and recommendations. The con-

clusions pertain to the extent of housing cost inflation between

September 1973 and March L978, its causes, and the effects of the

allowance program on housing costs. Brlefly, we judge that the stan-
dard cost of adequate housinBr as defined and measured in 1973, has

since increased by 29 to 47 percent, the rate varying with the size
and type of dwe11ing. It L974 and 7975 nearly all the increases could

be attributable to higher fuel and utllity costs, whether paid directly
by the tenant or borne by the landlord. Since then, fuel cost inflation
has moderated somewhat, and shelter-rent increases may nohr account for
over half of the annual increase in gross rent. We find no evidence

that increased housing demand by program participants has significantly
influenced the level of rents in Brown County.

To offset the inflation in housing costs, monthly payments to pro-
gram participanEs should be increased by $10 to $55, the larger amounts

pertaining to the larger households. From 1975 through 1977 rent in-
creased most (in both absolute and percentage terms) for the larger
units, which are usually single-family houses. That fact was not re-
flected in the L976 and L977 R* adjustments. Consequently, our recom-

mended 1978 adjustments are substantially greater for the larger units.
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II. MEASURING RENT INFLATION L97 4-7 7

In this secEion we estimate the rate of lncrease in both contract

and gross rent for conventional rental housing unlts ln Brotm County

between L974 and L977. The estlmates are based on case-by-case com-

parlsons of rent acEually paid for Lr796 speclflc houslng units at var-
lous tlmes durLng the period. Therefore they are unaffected by changes

ln the compositlon of the rental inventory--a frequenE source of ambi-

gulty in rent-lnflatLon estlmates.
The housing units used ln Ehls analysis are a subset of those in-

cluded ln the Supply Experlmentrs permanent panel of resldential prop-

ertles, whose owners and occupants are intervi.ewed annually. Because

thelr sampling hlstorles are knonn, it is possible to weight individual
records in proportion to the population of unlts they represent. Thus,

we are able to generalize our findings not only to the rental market

as a whole but also to speclfic sectors of that market.

Briefly, we conclude that between L974 and L977, contract rent in
Brown County increased at an average annual rate of 4.4 percent, and'

gross rent (contract rent plus tenant payments for fuel and utilities)
increased at an average annual rate of 6.6 percent. However, the

rates varied greatly between market sectors. The gross rent for low-
rent single-family houses increased at an average annual rate of over

9 percent, while that for high-rent aparLments in large buildings in-
creased at a rate of less than 4 percent. The rates also differed sig-
nificantly over time. Contract-rent inflation increased steadily from

3.7 percent in 1974 to 4.8 percent in 7976-77. Gross-rent inflation
rose from 4.9 percent in L974 to 8.2 percenE in 1975, then dropped to

6.9 percenE for L976-77.

CONSTRUCTING THE DATA BASE

The annual surveys of rental properties conducted as part of the

Supply Experiment are the best available source of data for measuring

changes over ti.me in the cost of housing services in Brovm County. The

surveys are addressed to a scientific sample representing nearly the
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entire population of rental properties and housing units in the county;

the sample is large enough for detailed analysis; and units selected
for the permanent panel are resurveyed year after year. Moreover, the

survey instrument probes carefully for details of the flnancial arrange-
ments between landlords and their tenants and for expenses other than

contract rent that are borne directly by the tenant.
For the present purpose, the main drawback of this data source Is

lts lack of tlmellness. The annual survey of tenants and homeor,rmers

was designed to feed a long-term research agenda r4ther than the short-
term needs of program adminlstratlon. Fleldwork Is spread over a per-
lod of six months, and roughly another slx mont,hs is required to reduce

fle1d reports to rrcleanrt machine-readable records. Only then can the

data fl1e be audited to determlne the number of usable records and t,he

likellhood of nonresponse blas; and only then can sclentific sampling

welghts be computed for lndividual records to be used for a given

analysls.

Bulldine a Lonsitudlnal File of Housing-Unlt Records

Our analysis of rent inflation is based on records from the four
surveys of rental housing uniEs* that have been completed in Brovrn

county to date:

Survey Dates Conducted

January through lrlay L97 4
January to July 1975
January to August 1976
January to JuLy L977

Number of Intervier^ls
Completed with

Renter Households

800
800
900
700

l,Iave
Wave
Wave
Wave

I (baseline)
2

3

4

>2,
>2,
>2,
>2,

*
The surveys were addressed to homeowners as well as t.o renters,

but we deal here only with records for the latter. !'le also exclude
renters of mobile homes and lodgers in rooming houses or private homes
from the data base. The survey samples exclude federally subsi-dized
housing units, so the data refer stri-cEly to privately owned, unsubsi-
dized rental housing units of conventional construction.
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In order to lnclude records from the wave 4 survey, it was nec-

essary to exEract them before they had been cleaned of errors and in-
consistencies. We rejected some records wit.h obviously erroneous or

susplcious entries ln preparing the analysls file, but doubtless ac-

cepted some wlth less conspicuous errors. However, the data items

used ln thls analysis have not presented major cleanlng problems in
prevlous surveys.

For Ehe rent-inflati.on analysis, we selected only houslng unlts
that were occupled by renters and whose occupants had been intervlewed
at least twice, linking the machlne-readable records for each case.

The steps ln building the file were complex and are not detailed here;

Tables 2.1 and 2.2 summarize the results.
Table 2.1 shows that 2,835 lnterviews were completed for renter

households in the baseline survey. Those records formed the basis of
our llnked data file. Records from waves 2, 3, and 4 were added lf
thelr houslng-unit identiflers matched those on the basellne flIe.
In that manner Lr799 records from wave 2, 11515 records from wave 3,

and 11381 records from wave 4 were selected for the linked data flle.

Table 2.1

LONGITUDINAL LINKAGE OF HOUSING-UNIT RECORDS FOR
RENT-INFLATION ANALYSIS, L974_77

Item Wave 4

Records with completed interviews
Records linked with wave 1 records
Linked records rejected because:

Tenant paid less than full rent
Contract rent not reported
Gross rent not computable
Intervj-ew date not reported

Linked records accepted

2,7 44
1, 381

73
7

7

0
o431

souRCE: Tabulated by HASE staff from records of the annual sur-
veys of renter households in Site I.

NOTE: Records from successive surveys were linked on housing-unit
identifier; the respondents may differ. Records tabul_ated here per-
tain to privately owned, unsubsidized rental housing units, excludingrented rooms and mobile homes. Links !r'ere attempted for all units
classified as rental in baseline survey.

Wave 1 Wave 2 Wave 3

2,935
2,835

327
43
43

1

2,496

2,852
1,7 gg

150
18
2L

0
1, 633

92
L6
L6

2
L,409

,
,

2

I
2

1
9

5

9

5
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They were not necessarily the same households that responded in wave

1; records were linked on housing-unit, not. household, identifiers.
Excluding the records for which ltem nonresponse prevented computation

of gross rent, we found 21486 records from wave 1, 11633 records from

wave 2, 7r4}g records from wave 3, and 7,304 records from wave 4 with
all the necessary data for further analysis.

Table 2.2 summarLzes all of the linkages available in the data
and the portion we selected for analysls. When we hadr say, three

Table 2.2

SELECTION OF RENT-INFLATION AI{ALYSIS FILE FROM

ALL LINKED RECORDS

Llnkages between Surveys Number of
Selected

ObservationsWave I

L,502
Lgga

574
L,L7 3 -L65*
1,066

oa
04.

Oa
ga

Oa

x
x
x

x
x
x

x

Total selected observations
Extreme rent. changes rejectedD
Rent-inflation analysis sample

4,L62
184

3,978

SOURCE: Case-by-case analysis by IIASE staff of
linked observations in the tenant surveys for Site I.

os"u ,""ompanylng text for the reason for excluding
multilinked records.

h"Outli-ers were defi-ned as records with a residual
greater than three times the standard error of the
equat,ion when annual inflation rates for gross and
contract rent were entered in multiple regressions
with panel stratum, number of rooms, date of first
rent observation, and the period of time spanned by
the observations.

Wave 3 Wave 4

Number of
Linked

ObservationsWave 2

x
x

x
x

x
x

x
x

x

x
x

x
X
x

x

x
x

x
x
x
x

L,502
L,2gg
L,Lgz
I,L7 3
1,059
1, 066
1, 090

986
981
894
832
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records for a particular housing unit, three possible linkages could be

made (1 with 2, 2 with 3, and 1 with 3), but only the first two would

be truly independent. In all cases, we selected only those shorter-

term linkages.

Weighting the Linked Records

The next step was to weight the records in the analysis file.
Each record had been assigned to one of 18 sampling strata, according

to location (urban or rural), use (residential or nonresidential), ten-

ure (ownershi.p or rental), number of residential units on property, and

market value or gross rent. Following established weighting procedures,

we subdivided the rental strata (1 through 11) so that the weighted

sample of renEer units accurately reproduced various baseline control
Lotals in sample selection records. Table 2.3 shows the subdivisions:
Strata 3, 6, 9, and 10 are subdivided by number of housing units, and

strata containing 2-4 units are subdivided according to the presence

of a resident landlord. In all cases, Ehe unit-leve1 weights are con-

stant within the subdivisions; they equal the estimated countywide

number of renter units divided by sample counts of such uniEs.

Table 2.4 summari,zes the distribution of housing units and rent-
change observations in the analysis sample by sampling stratum and in-
dicates the populations represented by the units in each stratum. The

largest samples were available for strata 2, 5, and 6, each with at
least 275 records and over 600 linked rent observations. Those three
strata contain over 50 percent of all rental housing units in the
county. Strata 4, 5, and 6 together compose units on properties whose

average gross rent per unit fal1s in the middle tercile of the county-
wide rent distri-bution, the range most pertinent to inflation analysi.s.

Not all properties in a given stratum have'the same sampling his-
tory weights because some were misstratified in the early stages of
sample selection.

>k:'c Care w6s taken to mi-ni-mize nonresponse bi-as. We tried out a
given stratification scheme (such as the above) to obtain weights, and
then saw how well it reproduced various countywide totals that we knew
were accurate (e.g., properties, total uniLs, resi-dent landlord units,
residential buildings--all by stratum and location). In our judgment,
the weighEs leave no glaring biases that would impair the analysis.
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Table 2.3

SUBSTRATIFICATION SCHEME FOR CONSTRUCTING WEIGHTS TO

MONITOR INFLATION

Panel
Stratum b Weightc

3.092
9 .507
7 .826
3. s93
6.4r7
7.272
3.77 6
7 .080
7. 101
2.628
3. 898

L2.256
L0.236
L7.824
24.600
3.200
5.L67

29.800
L0.552
3.895
8.222

A11 strata 6.964

SOURCE: Sample selection records, Site I, baseline, and com-
putations by HASE staff.

411611rr means that the substratum includes all values of the
indicat.ed variable. Owner units on rental properties are those
occupied by resident landlords.

b
See Table 2.4 for the meaning of panel stratum numbers.

e
Weights are defined as the rati.os of countywide estimates

to baseline sample toEals.

For those three strata, we have a total of over 900 property records

and 21000 rent-change observations, a large enough sample to yield re-
1iab1e estimates. The weakest parts of the data base are for 1ow-rent
urban single-family houses, high-rent urban single-family houses, and

high-rent rural properties.

I
2

2

3

3
3
4
5

5
6
6
6
7

8
8
9
9

9

0
0

11

1
1

Substratum Property
Characteristicd

Total Number of
Renter UniEs

Number of
Residential

Units

Number of
Owner
Units

Countywide
Estimate

Baseline
Sample

A11
A11
Al1
5-9

10-19
20+
A11
A11
A11
5-9

10-19
20+
A11
A11
AIl
5-9

10-19
20+

1

2+
Al1

A11
0
1+

A11
A11
A11
A1l

0
1+

A11
All
A11
A11

0
1+

A11
A11
A11
A11
A1t
Alt

269
1,911

673
29L

77
80

657
L,962

56L
594
499
478
737

L,622
369
L28
2L7
745
306
335
222

87
20L

86
81
12
11

t74
263

79
226
128

39
72
9I
15
40
42
25
29
B6
27

L2,633 1,814



Table 2,4

RECORDS AND HOUSING UNITS BY TYPE OF PROPERTYi RENT-INFLATION ANALYSIS FILE

Saurpling Stratuma
Estirnated Population of
Housing Units at l,lave 1

PercentNumber

1

2

3

4
5
6

2.L
20.4
3.5

5.1
1.8

5.2
L9.2
L2,4

5.8
15. B

8.6

I
ts
\o
I

7

8
9

10
11

AII types 100.0

SOURCE: Tabulated by I1ASE staff from records in the renE-inflation analysis file
for Site I.

NOTE: Percentages may not add exactly to 100.0 because of rounding.
aRecords in the analysis file are assigned to sampling sErata on the basis of prop-

erty characteristics reported in the baseli-ne survey. Properties are straEified by
average gross rent per unit, roughly into terciles of the overall distribution of gross
renE in Bror^m County.

Properties in
Analysis File

Rent Observati-ons
in Analysis File

Type of Property Number Percent Numb.er Percent Number

Lou-Rent Urban
Single-family
2-4 units
5* units
Medium-Rent Urban
Single-family
2-4 units
5* units
High-Rent Urban

Single-family
2-4 units
5* units

RuraL
Low or medium rent
High rent

88
275
103

L77
339
387

70
LO7
107

115
28

4.9
15. 3

5.7

9.9
18. 9
2L.5

3.9
6.0
6.0

6.4
1.6

L73
6L4
2L6

3s5
786
892

155
235
252

245
55

4.3
15. 4

5.4

8.9
19.8
22.4

3.9
5.9
6.3

6.2
I.4

269
2,583

448

657
2,423
L,57 L

738
L,gg]-
1, 090

64L
222

L,7 96 100.0 L2,6333,978 100.0
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Once sampling weights were on the file, it was possible to group

records by characteristics other than sampling stratum while still
appropriately weighting those that came from different strata. Thus,

records could be grouped by number of rooms per unlt, and a weighEed

tabulation of gross rents for, say, four-room units would st111 reflect
the appropriate proporEions of urban and rural homes, single-famlly
dwellings and apartments, and 1ow-, medium-, and hlgh-rent properties.
Table 2.5 shows how the sample and populatlon are distributed by num-

ber of rooms per unit.

Table 2.5

RECORDS AND HOUSING UNITS BY NUMBER OF ROOIIIS:

RENT-INFLATION A}IALYSIS FILE

Est.imated Population of
Housing Units at Wave 1

Number of_a
Rooms

1or
3

4
5

2

Percent

5.4
20.9
40. s
2t.9
11. 3

100.0
6+

Total
SOURCE: Tabulated by IIASE staff from records ln the rent-inflation

analysis file for Site I
NOTE: Percentages may not add exactly to 100.0 because of roundlng.
4Records in the analysis file are assigned the number of rooms re-

ported in the baseline survey.

THE RENT-INFLATION ANALYSIS

With four years of survey data covering near1-y 4,000 observations

on rent change, r^re were able to perform a more detailed analysis of
rent inflation than had been possible before. We adopted a statistical
procedure that took account of the date of each observation so that
separate estimates of inflation could be computed, by sampling sEratum

and size of unit, for L974, 1975, and 1976-77. I^Ie initially hoped to

Properties in
Analysis File

Rent Observations
in Analysis File

Number Percent Number Percent Number

L32
435
667
366
L96

L,796

7.3
24.2
37.L
20.4
10. 9

100. 0

308
977

L,4gO
807
402

3,978

7.7
24.4
37 .5
20.3
10. 1

100.0

676
2,640
5,LzL
2,77L
L,425

L2,633
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obtain separate estimates for 1976 and 1977. However' as the wave 4

observations pertained mostly to the first three months of. L977, the

initial estimates of inflation computed for that year were quite unre-

liable and st,atistically indistinguishable from the 1976 estimates.*
Consequently, we pooled the 1976 and L977 data to produce one set of
estlmaEes. Only the combined estimates are discussed here.

Calculatlng Annual Inflation Rates

The annual inflatlon rates for L974, L975, and L976-77 were calcu-
lated by assuming that within each year the rate of lnflati.on remal-ned

constant but that it could vary from one year to the next. If rent
increased steadlly for m months at an average annual raEe r, the level
of rent at t.he end of the period, R^, can be expressed in terms of the

lnitial rent leveL, Ro, as

R (L+r) m/L2
(1)

Similarly, i-f rent increases at an annual rate of 2,, for rn, months

and then increases at a differenL rate, T2t for m, more months, Ehe

resulting level of rent can be represented as

(1 + r,r)m/12 (1 + r,r)mz/lz no,

m
R

o

R (2)

)mzo-zz/12 a (3)

m

where ^ = *7 * ^2. Our general model is thus

R (1 + v, )* z,l/ 12 (1 + r(1 + z,rr)mrr/12
m 74 76-77 o

To esEimate the annual inflation rates, the ,ttt, we transform Eq.
(3) into a linear multiple regressi.on equation. Define

)l(
Rent-inflation estimates based on the model that separated the

1977 data from the L976 data are presented in Appendix A.
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u=9'nRum LnR

a = !.,n(L + r ),+

o

and

+

rhwhere Ln deaotes the natural logarithm. Then,

on houslng of class e, the relationship in Eq.

for
(3) can be expressed as

the i observation

air" = *ir"rz4 acrz4 + mircrzS aer?s + mirerz6-2z acrz6-zz * "i,", (4)

where e-. - represents the error term. We wish to estimate the ats,4nvtv

given information for y and the zrs.
We assume that Ehe error terms are independent and that Ehey are

identically distributed with mean zero and variances proportional to

m (where m = mZ4 * *ZS * ,26_ZZ). That is, the expected error for
each rent-change observation is zeto, but if there is an error we ex-

pect it to be larger the longer the time span of the observation. Un-

der those condltions, ordinary least-squares will yield the best linear
unbiased estimates of the arts (and maximum likelihood estimates if the

errors are normally distributed) if each observation is weighted by
-rx(m) '.

We assume that the parameters to be esti-mated depend only on the

year, sampling straEum, and number of rooms in the unit. The basic
assumption is

u
It v e t Pnft

L5v

(s)-- 0, +

where f, indexes year--L974, L975, L976-77,

s indexes sampling stratum--l through 11,

r. indexes number of rooms--L-Z, 3, 4, 5, 6+

J. Johnston, Econometric Methods, McGraw-Hi11, New York, L963,
pp. 207-21L.
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That additlvity assumption yields 45 parameters to be estimated; with-
out addltlvity the number would have been about 132--prohibitively
large.

The inflatlon rates we wlsh t,o est,imate are fairly coruplex func-
tlons of the foregolng regression estlmates. Uslng the least-squares

fit, the change ln log gross or contract rent for a housing unlt of
type rs can be predlcted by:

ir,o = *zapr,zt Borzn)+

^\ LW UU f S.f vs-T

Ir

rDr

r

I u

5

+m IJ +
75 sr75

t

gnrz 
s

+m 76-77

From Ehe weights we have computed, r^re can obtaln

W^ -^ = number of renter units of type r"rs.on

Then, the average of predlcted changes in log rent is

$s,zo-zz 
* in,?o-?)

(6)

(7)

(8)

(e)

Ir

WS,T

Wsr?

u
"T =

D @n

W

W
TL

I

StT

WstT

u
11

u
D

.> t

These quanEities and their standard errors are easily computed. The

firral step is to transform the esti.mates back to inflation rates using
the transformaEion



-24-

1

Standard errors of the transformed parameters are then computed as

r(s) : u*p fr/furn 
* *zs * ^26-rl)- (10)

( 11)T(y+o 2) - T (U - or/2).
a/

Inflation Rate by Type of Property

Our estlmates of the yearly inflatlon rates are shown in Table

2.6 f.or contract rent and in Table 2.7 for gross rent. The flrst col-
umn under each year gives the estlmated average annual percentage change

l-n rent, and the second column gives the standard error of that. esti--

mate. Thus, ln Table 2.6, the average annual percentage change for
stratum L in 1975 is 5.34 ! L.29. That result is interpreted to mean

that there i.s a 64 percent probability that the true mean for all
stratum t housing units in Brown County in 1975 lies between 4.05 and

6.63 and a 90 percent probability that the true mean li-es between 2.76
,(

ar.d 7.92.

Inflatlon in Contract Rent. Table 2.6 shows that the annual rate
of inflation in contract rent for all rental housing in Brovrn County

rose slowly but steadily, from 3.7 percenE LrL L974 to 4.4 percent i.n
1975, and then to 4.8 percent in L976-77. The rate for each year, and

the change in the rate between years, however, vary greatly by type of
property. The highest rate, 7.1 percent, is for low- and medium-rent

rural properties in 1974. The lowest, 1.3 percent, is for high-rent
urban properties of 2-4 units in the same year. Three of the property
types (medium-rent, single-family urban dwellings, medium-rent urban

properties of 5 and more units, and low- or medium-rent rural proper-

ties) actually experienced less inflation in I976-77 than in L974.

We were surprised to find so much difference in the inflation rate
for different sectors of the housing market. Contract rent not being

*
The levels of confidence indicated (64 and 90 percent) are equiv-

alent Eo one and two standard errors of a normal distribution, adjusted
downward for the minimum degrees of freedom of any component of the
estimate.



Table 2.6

INFLATION IN CONTRACT RENT FOR DIFFEREM PROPERTY TYPES, L9]4_77

Annua1 Inflation Rate (Z)

r97 6-7 7

Sampling Stratum

Number
Standard
Error

1
2

3

4
5
6

0. B4
0.58
0. 54

L.2l
0.66
1.14

0.96
2.26

I
N)
Llt
I

7

8
9

26
o7
96

1
1
0

10
11

A11 types

SOURCE: Calculated by IIASE sraff
analysis file for Site I.

0.28

from records in the rent-inflation

L97 4 r97 5

Type of Property Mean
S tandard
Error Mean

Standard
Error Mean

LoD-Rent Urban
Single-f arnily
2-4 units
5* units
Medtun-Rent Urban
Single-family
2-4 units
5.l- units
High-Rent Ur.ban

Single-family
2-4 units
5* units

Ru.raL
Low or medium rent
High rent

5. 01
5.22
s.78

4.26
3 .39
3.49

4 .43
1.33
2.t6

7.LL
2.7 9

I
1
1

35
o4
o2

1.33
0.66
1.09

0.87
0.60
0. s9

t.2L
2.36

5

6
4

4
5

4

2

2
3

34
55
09

24
00
2L

91
53
62

4.29
3.20

L.29
0. 70
1. 17

0. 93
0. 65
0.62

1.36
1.10
1.04

L.20
2.73

3.36
4.9s
3.19

4.57
5.L2
3 .10

4. B1
4.2L

5
6
6

o2
52
54

3.7 4 0.29 4.43 0.31 4 .80



Table 2.7

IMLATION IN GROSS RENT FOR DIFFERENT PROPERTY TYPES, L974_77

Annual Inflation Rate (Z)

t97 6-7 7

Sampling Stratum

Number
S tandard
Error

1
2

3

4
5
6

7

8
9

1.06
0.7 2

0.66

r.52
0.82
1.39

1.61
1.33
1.17

L.20
2.89

10
11

A11 types 0.35

SOURCE: Calculated by IIASE staff from records in the rent-inflation
analysis file for Site I.

l-97 4 L9t 5

Type of Property Mean
S tandard
Error Mean

Standard
Error Mean

Lots-Rent Urban
Single-f anily
2-4 unlts
5+ units
Mediun-Rent Urban
Single-family
2-4 units
5* units
High-Rent Urban

Single-family
2-4 units
5+ units

RtsaL
Low or medium rent
High rent

9.67
5.95
5.4r

4.03
4.82
5.08

5 .46
2.94
3.L7

6.33
7.73

L.46
3 .00

1.68
0.81
L.32

1.05
0.7 4
0.72

r. 65
1. 28
L.25

12 .83
9.64
6.39

13 .95
8 .35
6.37

8.93
7.76
5.11

6.92
6.02

1.68
0.88
1.4s

L.24
0.81
0.7 6

t.7 5

1.41
1.28

t.49
3 .40

6.48
7 .25
3 .38

9.27
7.76
3.29

7 .98
9.47

8
9
7

20
L2
03

4.89 0. 36 8.18 0. 39 6.94

I
N)
o,
I
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easily arLalyzed, however, it is better to move on to gross rent, and

later to shelter rent, than to aEtemPt to read special significance
int.o these differences.

Inflation in Gross Rent. By adding tenant payments for fuel and

utilities to contract rent, Table 2.7 obtaLns estimates of the total
cost of housing to the tenant, which are comparable across units even

though the responsibllity for paying the bills may be different.
Gross rent rose 4.9 percent in L974r 8.2 percent in 1975, and 6.9

percent in L976-77. Those rates are significantly larger than the cor-

responding rates for contract renE, r^rhich implies that tenantst fuel
and utility bills increased much more than their contract rents.
Again, the rate varies by type of property as well as by year.

The entries in Table 2.7 do show some regularity. Most (9 of 11)

of the individuAl stratum inflation rates estimated for 1975 are greater

than the corresponding rates for L974. Most (9 of 11) of the rates
esti.mated with the combined L976-77 data are also greater than the cor-
responding L974 rates, although the 1976-77 estimates are usually (7
of 11) lower than the corresponding 1975 estimates. I^lithin the esti-
mates for each year there is also some regularity. In each case, the
greatest inflation rate is for some grouping of single-family dwellings,
and the lowest rate is associated *ith high-rent urban apartments.

The paEtern of increases i-n gross rent shown in Table 2.7 is not,
however, nearly as regular as the patterns we have estimated in previous

studies. That is partly because of the greater detail we have been able

to establish here. In our other studies, we were able to calculate only
a single inflation rate for each sampling stratum; here we have esti-
mated three for each stratum. Disaggregati-on increases the detail, but
decreases the preci.sion, of any set of estimates.

The pattern of inflarion reported here for L974 and 1975 is con-
sistent with our previous causal hypothesis that most rent increases
could be attributed to higher fuel costs. our 1976 report on rent in-
flati-on in St. Joseph County, Indiana, contends as follows:

See sec. rrr for estimates of how housing costs are affected by
changes in fuel and utility rates.
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The hypothesis that best explains the pattern is that most of the
rent l-ncreases--whether in contracE rent or Ln the cost of fuel_
and utilities bil1ed to the tenant--are attributable to higher
utllity costs, particularly for heating fue1. We know from oEher
data that single-family houses Eend to be larger than units on
large apartment properti.es. Single-family houses tend also to
cost more to heat than apartments in multlunlt structures, both
because houses have more rooms and because they lose more heat
through their exposed wa1ls and roofs. A slmilar argument can be
made, though with less force, for electrlclty consumption, the
other large component of utllity costs.

When the prlce of heatlng fuel rlses, the added dollar-cosE per
unlt ls thus greatest for slngle-famlly houses and least for
apartments on large propertles. on the other hand, the added
do11ar-cost will be about the same for a low-rent as for a high-
rent unlt (controlllng for unlt size); but it will be a smaller
percentage increase for the high-rent unit.*

The data ln Table 2.7 indicate that that explanation may no longer

hold true after 1975. The pattern of inflation displayed by the 1976-77

estimaEes is decidedly less regular. Rent increases for single-family
dwellings were no longer consistently larger than rent increases for
apartments on sma1l properties, and the rate of inflation for high-rent
propertles seems to have caught up with the rate for lower-priced prop-
erties. The meaning of those changes will be discussed further in the

next sectlon when we factor gross-rent lnflation into its two major

components: changes in shelter rent and changes in expenditures on

fuels and utilities.

Inflation Rates by Size of Unit
Table 2.8 shows the rate of inflati-on ln contract and gross rent

accordlng to number of rooms per unit. The samples for units with one

and two rooms were small so they are combined. For a similar reason,

units with si-x or more rooms were combined into one category.
The rate of contract-rent inflation varies less by sj_ze of unit

Ehan by type of property. The range of annual rates for contracE rent
is 3.4 to 5.7 percent. The rat.e of inflation in contract rent for all

,.
Lowry,

r, L973-L976,
inflation tn the Standard Cost of Adequate Housing: Site
p. 22.
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Table 2.8

INFLATION IN CONTRACT AND GROSS RENT FOR

DTFFERENT-STZED UNrrS, L974-77

Annual Inflation Rate (Z)

Number
of Rooms

Contract Rent

6+
A11 slzes

Gross Rent

Lor2
3

4

5
6+

A11 sizes

SOURCE: Calculated by IIASE staff from records
rent-inflation analysis file for Site I.

I97 6-7 7

Standard
Error

21 or
3

4

5

.87

.57
0
0
0
0
0
0

45
57
81
28

1.07
0. i0
0. 55
0.72
1. 04
0. 35

in the

but the largest units sIowly but steadily increased over the obserya-

tion period. The rate of inflation for units with 6 or more rooms, on

the other hand, shows a steady, gradual decline.
The estimated inflation rate for gross rent is much more yolatile.

Generally, it peaked in 1975 but was higher Ln 7976-77 than Ln L974;

however, there is much variability within that general pattern. Gross

rent increased most for units with 6 or more rooms. We estimate that
the inflation rate for those units almost tripled between 7974 and

1975, jumping from 4.3 to L2.6 percent, and that although ic moderated

somewhat in L976-7 7 iL remained above 10 percent. In Brown County most

such larger units are medium- to high-rent single-family dwellings and

duplexes, which casts further doubt on the hypothesis that the observed
gross-rent inflation i-s mai-nly a result of increased fuel costs.

L97 4 197 5

Mean
Standard
Error Mean

Standard
Error I,Iean

6B3

3

3
3

5
3

.4L

.83

.32

.74

.47
0.94
0 .57
0.47
0.60
0.85
0.29

4.89
4.42
4. 38
4.08
5.08
4 .43

1.01
0. 60
0.49
0.64
0.92
0. 31

5.L7
s.7 4
4 .56
4 .57
4.32
4. B0

5.07
3.84
4.81
6. 31
4. 30
4.89

1. 15
0.69
0 .57
0.7 4
7.02
0.36

.35

.19

.10

.70

.63

.18

5

6

8
8

L2
8

L.23
0.7 4
0. 61
0. B1
L.20
0. 39

.46
10

6
7

5

7

10
6

.51

.98

.11

.94
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III. ESTIMATING INFLATION IN SHELTER RNNT AND IN

FUEL AND UTILITY EXPENDITURES, L973-78

Changes in contract and gross rent indicate how much infl-ation
has occurred in housing costs, but to explain the causes of that in-
flation we must separate changes in shelter rent from changes in fuel
and utility expenditures. In Sec. II, we demonstrated that gross rent
in Brown County rose more rapidly than contracr rent from 1974 to L977.

Because the difference between gross and contracE rent consists entirely
of outlays for fuel and utility services bi11ed directly to the tenant,
that finding implies that increases in such outlays were responsible

for much of the gross-rent inflation during the period. Indeed, since

some of those items are usually billed to Ehe landlord rather than to
the tenant, the reported inerease in contract rent must also reflect
the higher cost of fuels and utility services.

In this section we first review the recent hi-story of rate changes

for each of the fuels and services whose costs are conventionally i-n-

cluded in gross rent. They are fuels (energy sources) for lighting,
operating household appliances, cooking, water heating, and space heat-
irg; plped water for bathing, washing, and garden use; and dlsposal of
sewage and solid waste. Then we estimate how Ehe raEe changes have af-
fected the monthly cost of operating a typical home in Brovm County.'k

Finally we factor the increase in fuel and utility expenditures from

*
The data used in this section were assembled by Paul F. Ernst for

the Brovm County HAO, and were used by him to estimate adjustments to
standard allowances for fuel and utility expenses incurred by program
partlcipants. His computaEions and findings are reporEed in Residential
Utility Rate Changes in Broum County, Wiseonsin, from Septenber 1973 to
Januany 1978, Housing Allowance Office of Brornm County, Inc., BC/HAO-2,
January I978. Generally, Ernst followed methods devised by tsarbara M.
Woodfill of Rand for the same purpose. Hi.s report provides convenient.
documentation of procedural details only generally described here. tr{e

use Ernstfs and Woodfiltrs data and many of their computaEions for some-
what different purposes here--to estimaEe the amount of inflation in
gross rent that is attributable to higher costs for fuels and utility
services.
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the gross-rent inflation esti-mate presented in Sec. II and derive esEi-

mates of yearly inflation rates for shelter rent in Bror^m County.

The analysis is complicated by both the intricacy of rate sched-

ules and the coexistence of alternative domestic equipment using dif-
ferent fuels for such things as heating and cooking. However, we con-

clude that the total cost of fuel and utility services consumed by a

typical renter household in Bror^m County increased by about 21 percent

in L974, 23 percent in L975, and 16 percent La L976. If fully reflected
in gross rent, those added costs would account for about three quarters

of the observed gross-rent inflation in L974 and 1975 and about three-

flfEhs of the gross-rent inflatlon observed in L976. shelter-rent in-
creases were quite modest in L974 and 19751' by L977, however, they ac-

counted for over half the total inflation in gross rent.

ESTIMATING CHANGES IN FUEL COST

Electricity, gas, and fuel oil are all used by households i-n

Brown County but in different proportions and for varyi-ng purposes

(see Table 3.1). Electricity is nearly always used for lighting and

Eo operate household appliances. It competes primarily with piped or

bottled gas for cooking and water heating. For space heating, piped

gas and fuel oi1 are the principal competitors, though some households

use bottled gas, kerosene, coal, or wood. Because the last four fuels
account for only smaI1 fractions of all fuel consumed in residences,

we excluded them entirely and dealt only with electricity, piped gas,

and fuel oil in the analysis.
To obt.ain general estimates of household fuel expenditures at dif-

ferent times, we first estimated the amount of each fuel that a typical
household would consume for a specified use, such as space heating.
Then we applied the current rate schedule for each fuel that was usable
for that function to esti.mate its cost--for example, the cost of heat-
ing a typical home alternatively by electricity, piped gas, and fuel
oil. Next, we weighted each alternative cost estimate by the relative
frequency with l^rhich Brovrn County households used that fuel for that
function. The result was a weighted average fuel cost for each func-
tion. Summing over Ehe functions yielded an estimate of the typical
monthly fuel bill.
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Tabl-e 3. 1

DISTRIBUTION OF HOUSEHOLDS BY TYPE OF FUEL USED FOR SELECTED
DOMESTIC FUNCTIONS: BROWN C0UNTY, L970

Percentage of llouseholds by Fuel
Used for Functlon Indlcated

Fuel
Space

Heatlng

Electrl-clty
Piped gas
Bottled, tank, or LP gas
Fuel oi1 or kerosene
Coal or coke
Wood
Other
None

Total 100.0

SOURCE: Tabulated by National Planning Data Corporation
from records of the 1970 Census of Housing, Fourth Count.

NOTE: Percentages may not add exactly to 100.0 because of
rounding.

avirtually a1l housing units in Brown County are lighted by
electriclty. A small number of farmhouses and seasonal homes
may use bottled gas or kerosene.

h"About 20 percent of all housing units have gas-powered
clothes dryers.

'L."" than 0.1 percent.

Fuel Consumpt.ion Norms bv Function

The domestic fuel-consuming functions distinguished here are

llghting and appliance operation, cooking' water heating, and space

heating. The consumption norms for each (see Table 3.2) are based on

average household consumption data from a variety of sources applying

to the census region composed of Illinois, Indiana, Michigan, OhJ-o,

and Wisconsin. The regional norms for space heating were adjusted to

reflect specific meteorological condj-tions in Brown County.

0.5
70. 1
4.0

2L.7
3.2
0.3
0.1
0.1

Llghtlng,
Appllances Cooklng

Wat,er
Heatlng

100.
(b)
@)

:,

-:

oa 4L.2
50. 8
7.0
0.4
(e)
0.4

0.2

L4.7
77.4
5.2
0.9
0.4

L.4

100.0 100.0 l_00. 0
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Table 3.2

AVERAGE MONTHLY FUEL CONST]I'IPTION IN TYPICAL BROWN COUNTY

HoUSEHoLD BY FUNCTTON, L97O-75

Fuel Consumption When Indicated
Fuel Is Used

Function
Fuel 0i1

(ea1)

Lighting and appllances
Cooking
Water heating
Space heating

q

SOURCE: Kent Anderson, RestdenttaL Energy Use: An
Eeonometrie Analysis, The Rand Corporation, R-1297-NSF,
October L973; American Gas Association, fnfo Data Sheet,
Nos. 74/L and 7412; Public Service Comnission of trrliscon-
sin, Accounts and Finance Divlsion Bulletin No. 9, Com-
parison of Net Monthly BiLLs for Eleetrteal Utility Ser-
uice in Wiseonsin, March 1973, and No. 10, Compattson of
Net Monthly BiLLs for Gas Senuiee tn Incorporated Wiscon-
stn Connnunities utith Otser 500 Population, January L973;
U.S. Bureau of the Census, Detailed Housing Chataetez'is-
ties, Wisconstn, L97O statistics; and calculations by
IIASE staf f .

NOTE: In the eastern North Central census region,
consumption norms are generally based on an ttaveragett

housing unit of 5.2 rooms occupied by 3.7 persons.
aFuel used for appliances is based on the average num-

ber of each appliance per household in L970, as follows:
refrigerator (1.00), television (1.16), clothes washer
(0.53), clothes dryer (0.55), freezer (0.36), dishwasher
(0.14), other smal1 appliance (1.00).

h"Gas-powered clothes dryer, used by about 20 percent
of all households.

cFuel oil is rarely used for this purpose.

Applying Rate Schedules to Fuel Consumption Norms

Applying electricity and gas rate schedules'* ao frrrr.tional consump-

tion norms is complicated because there is a fixed charge for each

:k
Rate schedules for each of the three fuels are reported in Ap-

pendix B for various dates from September 1973 through January 1978.

(c)
(c)
G)
108

ElectriciEy
(kwh)

Gas
(therms)

377
100
380

1, 915

3b
B

24
L26
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servi.ce; moreover, the variable charge per kilowatt-hour or therm drops

as the amount consumed increases. Therefore, someone using electricity
for lighting, cooking, and water heating pays less per kilowatt-hour
than someone using electricity only for lighting. AIso, rates differ
slightly for urban and rural customers.

The first problem was handled by ordering the functions, applying
the fixed charge Eo the first function, and assuming that use of a fuel
for a higher-order function iuplied use of the same fuel for all lower-
order functions. For electricity, the order was lighting and appli-
ances, cooki.ng, rdater heating, and space heating. The fixed charge

was allocated to lighting and appliances, and anyone who used electric-
ity for hrater heating was assumed to use it also for the two preceding

functions. The cost of heating r^rater with electricity was then calcu-
lated at the lower marginal rate applieable to a heavy user.

Separate fuel cost estimates hrere prepared for urban and rural
users to reflect Ehe different rates applicable to them; the Brown

County HAO uses the separate schedules to estimate "actualt' housing

costs for individual clients. Here, however, Ehe estimates of fuel
costs are based only on the urban rate schedules, which apply to about

80 percent of all Brown County households.

Table 3.3 shows the estimated monthly cost of each fuel, by func-
tion, when consumed in the amounts shown in Table 3.2. Estimates are
given for various months in 1973-78. The last column of the table
shows a weighted average, constructed by weighting the cost for each

fuel according to the proportion of all households using it for the
purpose indicated. Under the rates applicable in September L973, the
composlte monthly fuel bill for a typical household would have been

$34.77; in January L978, the bill for the same amounts of fuel would

have been $64.25, an increase of 85 percent.*

ESTIMATING CHANGES IN THE COST OF OTHER UTILITIES

Other uEilities whose costs are conventionally included i-n gross

rent are water and sewer servi-ce and garbage collection. In Bronm

*t
See note to Table 3.3 for qualifications.
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Table 3.3

AVERAGE MONTHLY FUEL COST FOR TYPICAL BROWN COUNTY

HOUSEHOLD BY FUNCTTON, L973-78

Welghted
Average

Cost ($),
A11 FuelsFunctlon

Llghtlng and appllances
Cooklng
Water heatlng
Space heatlng

Total

Llghtlng and appllances
Cooklng
Water heatlng
Space heatlng

To Eal

Lightlng and appllances
Cooklng
Water heatlng
Space heating

Total

Lighting and appliances
Cooking
Water heating
Space heating

Total

Lighting and appli.ances
Cooklng
Water heating
Space heatlng

Total

September L973

Februa.z,y L975

Febnuary 1976

January 1977

January 1978

.6511

76,20
2,97
5.L2

2L.7 3
46.02

35

85
53.11

2.30
4.30

76.52
34.77

18.82
3.89
7 .27

34.27
64.25

19
3

5

24

18
3

6
31
60

02

.89

46
77
85
36
44

SOURCE: Calculated by IIASE staff from data in Tables 3.1,
3.2, B.L,8.2, and B.3.

NOTE: Average monthly cosE for each fuel is based on con;
sumption norms for that fuel in an average month of any cal-
endar year, and on raEe schedules in effect for the months
indicared. The weighted average for all fuels weights each
fuel according to the proportion of all households consuming
it for the use indicated.

aTo simpllfy calculations, fuel cosEs for gas-powered
clothes dryers are excluded. See Table 3.2.

h"Fuel oil is rarely used for Ehis purpose.

Cost ($) of Fuel If Used
for Functlon Indlcated

Electricity Gas
Puel
011

11.65
2.56
9.01

40. 88
64. 10

09
40
53
o2

(a)
2

3

13
19

(b)
(b)
(b)

25,97
25.97

16.20
2.8L

10.67
50.80
80.48

a)

04

10
06

(

3

4

16
'24

88

(b)
(b)
(b)

37 .07
37 .07

(a)
3

4
19
27

,o
.55
.39
.23

4L
94
89

19
3

L2
6L
97

.02

26

)
)
)
L2
l2

b
b
b

4

4

18
3

13
66

Lo2

46
56
54
47
03

(a)
3.94
5.58

26.42
35.94

(b)
(b)
(b)

47.02
47.02

3.66
13.90
68.28

704.66

18.82 (a)
4.08
6. 01

28.69
38. 78

(b)
(b)
(b)

51.95
5r.95
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County those services are with minor exceptions provided by local gov-

ernments, each of which sets rates within its jurisdicti.on. In 1973,

the two largest jurisdictions funded sewer service and garbage collec-
tion from general property tax revenues; beginning in 1975, both shifted
to user charges for sewer service.

To estimate typical household expenditures for those services at
different times, we applied the effective rate schedules to consumption

norms, just as we did for fuel expenditures. It was necessary, however,

to construct separate expenditure estimates for each jurisdiction Ehat

had a different rate schedule and then to compile a count)rwide average

expenditure, weighting the amounts calculated for each jurisdiction by

the share of the countyts population in Lhat jurisdiction.

trIe treated utility services funded from general property tax rev-
enues as though they were free to the user, since the taxes on his home

were unaffected by his consumption of the service. As a matter of in-
terest, we do report estimates of the costs to Iocal governments of
providing those services.

Water Service

Water is supplied to residential customers by nine local govern-

ments, the seven largest of which serve about 84 percent of the countyrs
population. All seven bill their customers quarterly according to
gallons consumed; after a minimum charge, the rate drops as consumption

**
rises.

According to local authorities, the typieal household in Brown

County consumes 20,000 gal of r^rater per quarter, or 61667 ga1 monthly.

Table 3.4 shows the charge for that amount of water by jurisdiction for
various months in L973-78. The weighted average across jurisdictions
rose from $3.82 in September L973 to $4.44 in January L978.

!

The other two public systems are in small rural villages. The
remaining rural homes are supplied mostly by private wells.

&I

For each of the seven jurisdictions Ehe rate schedules in effect
from September 1973 through January L978 are shoum in Appendix Table B.4.
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Table 3.4

AVERAGE MONTHLY COST OF I^IATER SERVICE FOR

TYPICAL BROWN COUNTY HOUSEHOLD

BY JURTSDTCTTON, L973-78

Clcy of
Clty of
Town of
V111age
Vlllage
V11lage
Town of

Jurlsdic t.1on

Green Bay
DePere
Allouez
of Howard
of Ashwaubenon
of Pulaskl
BelIevue

cost (g)a

January
19 78

for sewer service in each jurisdiction are given
5 for September 1973 rhrough Januaxy 1-978.

4

4
4

4
3

3

5

61
00
39
36
78
33
42,

Al1

SOURCE: Appendlx Table B.4, and calculatlons by I|ASE staff. Populatlon es-
tlnaEes by JurisdlcElon are from U.S. Bureau of the Census, 1973 Populatton and
1972 Per Capita fneome Estl:mates fot, Counties, fneorporatdd Plaees, and Seleeted
Minor Ciotl Dtuisions in lliseoneil,t, Current Population Reports, Serles P-25, No.
594, June 1975.

N0TE: Percentages do not add exactly to 100.0 because of roundlng. The seven
Jurlsdlctlons for which rate schedules were available contain 84 percent of the
countyts population and 97 percent of those served by a publlc wacer supply.

aBased on average monthly consumptlon of. 61667 gallons and raEe schedules for
Septeraber 1973, January I975, February 1976, January t977, and January 1978.

A"Average of monthly cosEs by jurisdiction, each jurisdiction welghted by lts
share of Eotal populatlon.

Sewer Service

The seven local governments thal suppJ.rz \dat:er to their constj.Eu-

ents also provide sewer service, either directly or by contracting
with a newly formed meLropoli-tan ser,rer district. In 1973 Green Bay and

Allouez covered the cost of that service by a general property tax levy,
while all other jurisdictions levied quarterly user charges based on

the amount of water metered to the customer. rn L975, Green Bay and

Allouez shifted to user "h"rg"".n We calculated monthly costs based

on \,/arer consumption of 61667 ga1 per month. The results are shown in
Table 3.5.

4.44b

:'.-

Rate schedules
in Appendix Table B.

Percent of
Populatlon

Covered
September

L973
February

L97 5
February

197 6
January

7977

3

4

6

2

7

2

5

63
10
10

4

I
1
1

4.LL
4.00
3.00
3.L7
2 .67
3. 33
5.42

4. 11
4.00
4.09
4.36
2.67
3.33
5.42

4.6L
4.00
4.09
4.36
2.67
3.33
5.42

4

4

4
4

2

3

5

.61

.00

.39

.36

.67

.33

.42

100. 0 3.ggb 4.3Lb
4 .34b3.82b
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Table 3.5

AVERAGE MONTHLY COST OF SEWER SERVICE FOR

TYPICAL BROWN COUNTY HOUSEHOLD

BY JURTSDTCTT0N, L973-78

Cost (g)a

Jur isd ict ion
January

1978

City of
City of
Town of
Village
Village
Village
Town of

All 6.88d

SOURCE: Appendix Table B.5, and ca1culaEi.ons by IIASE staff, See Table 3.4
for source and noEes on percentages.

aBased on monthly waEer consumptlon of 6,667 ga11ons, except as noEed. Costs
are calculated from rate schedules for September 1973, January 1975, February 1976,
January 1977, and January 1978.

t^
"Sewage charge included in general property tax 1evy, at $3.20 per $1,000 of

assessed valuation for Green Bay and $2.775 per $1r000 of assessed valuat.ion for
A1louez.

'Not "o*put"d 
because nearly 75 percent of lhe population covered did not pay

user charges.)*Average of monthly costs by jurisdictlon, each jurisdiction weighted by iEs
share of total population.

In comparing the cost of sewer service for L973 and later years,

we decided to treat the 1973 cost as zero, since user charges were then

imposed on only a fourth of al1 households in the seven jurisdictions

and only a fifth of all households in the county. Although specific
tax levies in Green Bay and Allouez were earmarked for sewer service,

the amounts paid varied with property value, not. use of the service;
and when those jurisdictions shifted Eo user charges their property tax

rates were not reduced.

Garbage Collection
Solid waste collection costs are included in the general property

tax in most jurisdict.ions in Brorrm County. The user is charged di-rectly
only in Howard Village and a few rural areas. Because of the general

Green Bay
DePere
Allouez
of Howard
of Ashwaubenon
of Pulaski
BelIevue

7

7

7

8
3

3
6

11
33
33
87
15
33
67

January
I97 7

Percent of
Population

Covered
September

797 3
February

797 5

February
797 6

5.O1
2.00
4 .67
9.16
3.7 5

3. 33
5 .56

6.22
7 .33
4 .67
6.7 3

3.7 5

3.33
4 .40

63
10

3

4
6

2

7

2

5

10.
4.
8.
1.
1.

(b)
2.00
(b)
3.96
2.40
3.33
2.00

(b)
2.00
(b)
3.96
2.40
3. 33
2.00

(c) 4.7 5
d s. 91

d100. 0 (c)
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absence of user charges, we excluded the costs of garbage collection
from our analysis of inflation.

As a matter of information, however, vre asked local officials for
estimates of the cost of providing that service in 1973 and L975. In
Howard, user charges were $3.00 per month in both 1973 and 7975. In
Green Bay, the largest jurisdiction, Ehe solid waste collection budget

averaged $2.87 per month per household served in 1973 and $3.53 in
L975, an lncrease of about 11 percent annually. Estlmates of cosE in
other jurlsdlctions were similar except for Allouez, where an unusually

efficlent collectlon system brought costs down Lo $2.00 per month for
residential customers. Generally, garbage collection costs more ln
rural than in urban areas because the low density of customers necessi-

Eates more travel between pickups.

Si]MMARY OF COST CHANGES L97 3-L97 8

Table 3.6 compares fuel and utility service costs for a typical
urban household in Brornm County in September L973, February L975,

Table 3.6

ST]MMARY OF MONTHLY FUEL AND UTILITY COSTS FOR
TYPICAL BROWN COUNTY URBAN HOUSEHOLD, L973-78

Cost ($)

I tem
January

L97 I

FueL, b4 Ltse
l,ightlng and appliances
Cooking
Water heating
Space heating

Total
1ther Utilittes

Water service
Sewer service
Carbage collection

To ta1

Total

a
18.82
3.89
7.27

34.27
64 .25

4.44
6. 88
\c)

rt .32

75.57

SOURCE: Tables 3.3,3.4, and 3.5.
NOTE: Estimates are generally based on a "typical,, housing unit of

5.2 rooms occupied by a household of 3.7 persons. A1l costs are calcu-
lated by applylng effective raEes for the fuel or uEillEy in question ro
consumption norms for Ehe typica.L housing unit.

alncludes monthly flxed charge for electriclty.
L- Included In general property tax for households in Green Bay and

Allouez in 1973 and early 1975. Later in 1975, both shifted to direcE
ust:r t harges.

'IncIuded in general property Eax for nearly aI1 urban households.
Tlrc estj-matcd cost per household in creen Bay was $2.87 in 1973, 93.53
in 1975, $1.84 ln 1976, and $3.92 in I97j.

Sep tenbe r
l9t 3

February
197 5

February
r91 6

January
797 7

11.65
2.30
4.30

16. 52
34.7 7

3.82
(b)
(c)
3. 82

16. 20
2.97
5.r2

2L.7 3
46 .02

3.99
(b)
(c)
3.99

19
3
5

24
53

4.75
(c)
9. 06

4
5
(
0

.34

.91
c)
.251

t8.46
3.77
6. 85

31.36
60.44

38. 59 50.01 62. t7 7 0.69
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February 1976, January L977, and January L978, summarizing the estimates
presented earli-er in this section. For renEal units, some of these

costs are usually included in contract rent; others are billed di-
rectly to the tenant.

Over the full period, we estimate that fuel costs increased by 85

percent and rhat user charges for other utiliEies increased by 196 per-
cent, mainly because two large jurisdictions began charging users di-
rectly for sewer service in L975. Combining fuel and utilities, the

overall cost increase was nearly 96 percent. Table 3.7 estimates the

annual inflation rates for fuel and utiliEy cosLs in segments of the

period. The highest raEe is in the 1975 period, when costs rose by

more than 24 percent. The lowest esLimaEe is in the most recent per-

iod, L977, when fuel and utility costs rose by less than 7 percent.

Table 3.7

ESTI}4ATED ANNUAL INFLATION IN FUEL AND
UTILITY COSTS FOR TYPICAL BROWN COUNTY

URBAN HOUSEHOLD, I973-78

Period
Inf lation
Rate (7.)

September L973 to February L975
February 1975 to February 1976
February 1976 to January L977
January 1977 to January 1978

September L973 to January 1978

20. 9

3

0
9

8

24,
15.
6.

L6.

SOURCE: Calculated by IIASE staff from
dara in Table 3.6.

ESTIMATING CHANGES IN SHELTER RENT

Shelter rent, the amount paid for direct housing servicesr moy

conveniently be calculated by subtracting fuel and utility expenditures
from gross rent. Table 3.8 estimates gross rent and its components--

fuel and utility expenditures and shelter rent--for a typical urban

rental dwelling in Brovrn County from L974 to L978. The annual infla-
tion rates implied by those estimates are shown in Table 3.9.
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Table 3.8

AVERAGE MONTHLY EXPENDITURE FOR GROSS RENT AND ITS COMPONENTS:
TyprcAL BROWN COUNTY URBAN HOUSEHOLD, Lg74-79

Expenditure C$)

Item

Shelter rent
Fuel and utillties

January
L978

153.48
75.57

Total (gross rent) 229.05

souRCE: c;rlculated by HASE staff from data in Tables 2.8, 3.6,
and 3.7.

NOTE: Estlmates are for a 5-room dwelllng meeting HAO standards
and renting for $170 (including fuel and utilities) in January
L974. Gross-rent lnflatlon r^ras estimated from survey data for the
years indicated; inflation in fuel and utility expenses was esti-
mated from consumption norms and local rate schedules. Shelter-
rent inflatlon was derived as a residual.

Table 3.9

COMPONENTS OF GROSS.RENT CHANGE FOR TYPICAL
BROWN COUNTY HOUSEHOLD, L974-77

Item L977

Annual Chnnge (%)

Shelter rent
FueI and utilities
Gross rent

Contribution to CLtange in Gross Rent (%)

Shelter rent
Fuel and utilities

SOURCE: Computed by HASE staff from data
in Tables 2.8 and 3.8.

I 
rezo 

I

8.5
6.9
8.0

5,7
2.3

January
L977

Jdnuary
L97 4

January
L97 5

January
L97 6

L96.45

135.40
61.05

2L2.L3

L4L.44
7 0.69

170. 00

128.89
41. 11

180. 73

131. 03
49.70

1.3
5.0

2.4
6.3

3.1
4.9



-42-

The estimates of annual changes in fuel and utility expenditures
for the calendar years indicated are nearly the same as the estimates

in Table 3.7 for sllght1y dlfferent perlods. The estimates of yearly
percentage changes in shelter rent and fuel and utility expenditures
are computed from the data ln Table 3.8; they show that through L976

shelter rent lncreased at a much lower rate than either fuel and util-
ity expenditures or gross rent.

The lower portlon of Table 3.9 shows the contrlbution made by the

changes ln shelter rent and in fuel and utility expendltures t,o the

gross-renL inflation rate. For example, Ln L976 we estlmate that the

shelter-rent lncrease is responsible for a 3.1 percent increase in
gross rent, and that the lncrease in expendltures for fuels and utili-
ties is responsible for the other 4.9 percent of the total 8.0 percent

gross-rent inflation rate. Those estimates illustrate the pattern of
lnflation in Brown County from L974 through L977.

The cost of fuel and utilities rose qui-te rapidly in 1974 and

Lgl5. Since then the rate of increase has moderated substantially.
The portion of those costs paid by tenants is an imnediate increase in
thelr gross rent. Increases in fuel and utility costs paid by land-
lords, however, are not reflecEed i-n gross rent until they are passed

along to Eenants in the form of increased contract rent. Thus large
changes in the costs of fuels and utilit,ies both i.mmediately affecE

the gross-rent inflation raEe and signal future changes in gross rent.
The data show some competition between fuel and utility inflation

and shelter-rent inflation, as if landlords were unwilling or unable

to increase shelter rent substantially during a time of large fuel
cost.lncreases. That seems especially true in 7974. As fuel cost

rises have moderated in the more recent years, inflation in contract
rent and shelter rent has increased. In 7977 tJi.e contribution of
shelter-rent increases to gross-rent inflation was larger than the

contribution made by fuel and utility expenditures.

*
Appendix C anaLyzes the relationship between price increases for

fuel oil and rent changes in Bror^m County. We conclude that landlords
had passed about two-thirds of their L973-74 fuel cost increases to
their tenants during the same year.
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IV. ESTIMATING INFLATION IN GROSS RENT r97 3-7 8

This section estimates the lncrease in gross rent in Brorrm County

from September 1973 through March L978. The survey data discussed in
Secs. I and II on the housing expenditures of county resldents ade-

quately describe inflation from 1973 through early L977. Is it valid
simply to extrapolate those estimated inflation rates over the entire
period, or should Ehey be adjusted upward or downward?

EVIDENCE FROM SURVEYS AND THE UTILITIES

The inflation rates estlmated in Table 2.7 accurately reflect the

pattern of lnflatlon in Brornm County from 1974 through early L977. We

judge that the 1974 estimates are also applicabl-e to the perlod Septem-

ber to December L973. The validlty of extrepolatlng the L976-77 estl-
mates to cover the last nine months of L977 and the first quarter of
1978 is less obvious.

As mentioned above (pp. 2L-22), we orlginally estimated seParate

inflation rates for L977; but the survey data only covered fhe first
three months of the year, and the estimates were so imprecise that they

were staEistically indistinguishable from the 1976 estimates. However,

they suggest that the rate of gross-rent inflation was higher in Ehe

first quarter of. L977 than in 7976. In contrast, the evi.dence in Sec.

III--that the rate of inflation in fuel and utility costs was quite
high in L974 and Lg75, moderated somewhat Ln L976, and was substantially
lower Ln L977--indicates less inflationary pressure on gross rent in
L977, suggesti.ng that our L976-77 estimates are too high to extrapolate
over the period April L977 through March L978.

EVIDENCE FROM GOVERNMENT INDEXES OF INFLATION

Pri-ce indexes from the U.S. Bureau of Labor Statistics are shor^m

in Table 4.1. The consumer price index of residential rent (equivalent
to our measure of contract rent), computed over all cities sampled in
the United States, increased faster in L976 and 1977 than in L974 or
L975. Residential rent for the sample composed of Green Bay, Wisconsin,
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Table 4.1

ANNUAL RENT INFLATION IN THE NATION,
NORTH CENTRAL CENSUS REGION,

AND 'rC" CrrrES, L974-77

Inflatlon Rate (/")

Item L97 7

aluatLon

A11 ltems
Houslng
Houslng components:

Resldentlal rent
Fuel o11 and coal
Gas and electricity

North Cential Region

A11 ltems
Housing

'tC" Cittes in Nonth Centz,aL Regionb

Housing components:
Residentlal rent
Fuel o11
Gas
Electrlcity
SOURCE: Tabulated by HASE staff from data

in the Monthly Labor Reuiea and special infor-
mation supplied by the U.S. Bureau of the Census.

n*U.S. ci.ty average for the consumer pri-ce
index.

"Citles of ltctr size had a population of 50r000-
249,999 in L960. This sample consists of
Champaign-Urbana, Illinois, and Green Bay, Wis-
consin.

and Champaign-Urbana, Illinois, behaved similarly, although the rat'e of

increase in that index was less ia L977 than in 1976'

The national index of housing, which is roughly equivalent to our

measure of gross rent, displays a different pattern. It rose rapidly

Ln L974 and L976, more s1ow1y it 7975 artd L977. There i's no housing

index for fhe Green Bay sample, but vle can tell from the local fuel

6.8
7.5

6.2
8.6
7.6

7.2
8.2

5.7
9.L
5.0
8.3

L97 4 L97 5 L97 6

L2.2
L3.7

5.4
32.4
L9.6

6
7

8
4

5.4
8.7

L2.O

9.8
5.7

5.9
9.2

13.8

4.6
32.8
20.9
2L.7

5.0
L2.4
L4.7
15. s

7.L
5.5

30. 7

2.L
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and utillry schedules that any composite index of gross rent constructed

from those elements would probably show less of an i-ncrease in 1977 than

in L976.

Therefore, the evidence is still inconclusive. The national and

regi.onal indexes indicate that gross-rent inflation increased La L977,

but the more specific index for Green Bay and Champaign-Urbana indicat,es
that the rate may have fallen.

RENT INFLATION EXPERIENCED BY PROGRAI,T PARTICIPANTS

The final source of data to investigate is i1A0 records of the

housing expenses of families who have received houslng allowances.

We examlned t,hose records--some as recent as December L977--to appraise

the inflatlonary pressures in Brown County through L977. The contract
rent of a household ls recorded when the household flrst enrolls in
the program, after the household and its dwelllng have been certified
and allowance payments have been approved, and semiannually thereafter,
or whenever the cli-ent reports a change in income, family status, ten-
ure, or place of residence. Since the information pertains to program

participanEs only, it does not reflect the enti.re housing markeE and

should not be used directly to measure changes in F*. It does, however,

indi.cate conditions in the local market.

We use the IIAO data for two i.nvestigations of rent change. First,
I^7e comPare the contract rents paid for the first certified dwellings
occupied by successive monthly cohorts of program parti-cipants. I^Ie find
that the average firsr contract rent has increased since the program be-
gan and that the rate of increase was perhaps greater in 1977 than ear-
lier. Whereas the contract. rent throughout Brorrrn County rose abouE 4.5
percent per year from 1974 through 1976 (Sec. II), the first contract
rent for program participants rose about 2 percent per year beEween

June 1974 and December L976 and about 5 percent in L977.

The second analysis considers contract-rent changes for program
participants after they obtain certified housing. I^Ie find that the
average annual rate of change in contract rent for all program
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participants is 3.2 percent. For participants who have received payments

for more than one year and who have not moved, the inflation rate is 1.4

percent.

Flrst Recorded Rent for Participant Cohorts, L974-77

The Rand offlce in Brown County periodlcally analyzes the lnfluence
of movlng, sLze of household, and passage of time on the rents of monthly

cohorts of enrollees as they quallfy for allowance payments. Here we

extend that analysis by testlng whether flrst rents lncreased faster
after the beginnlng of L977. We flnd that the L977 rate of lnerease ls
more than twice the rate experlenced ln L974-L976 and that the difference
between the rates ls sEaElstlcally slgniflcant.

Key statistics from the three regresslons of interest are shovm ln
Iable 4.2, SeparaEe estimates were calculated f.or L974-76 and for L977;

then the data were pooled and estimates were calculated for the entire
period. The intercept and the household slze and mover coefficients
were constralned to a single value for the entlre period but the month

coefficient was allowed to differentiate between L974-76 and L977.

We estimate that Ehe average rF.te of increase in first contract
rent. was 2.1 percent per year in the earlier period and about 5 percent

La L977. Virtually the same estimates are obtained from the divided and

the pooled observations, and statisElcal tests indi.cate that Ehe large
difference in rates is not due to random sampling error.

Ti;re L974-76 rate of 2.1 percent is substantially lower than the
contract-rent inflation rates esti.mated in Table 2.7: 3.7 percent in
L974, 4.4 percent in L975, and 4.8 percenE irL L976-77. If we assume

Ehat program participants are concentrated in 1ow-rent housing, the

difference is even more pronounced. Table 2.5 showed that the contract-
rent inflation rate for low-rent, single-family housing was greaEer than

5 percent in all three peri-ods.

However, intercohort rent changes are equi-valent to rent inflation
only if we assume that successive cohorts occupied dwellings of the same

average size and quality. The more rapid intercohort increase after
1976 could reflect either rent inflation or a change in cohort housing



Table 4.2

REGRESSION ESTIMATES OF INFLUENCES ON FIRST CONTRACT RENT

PAID BY MONTIILY COHORTS OF ENROLLEES,
JUNE 1974 THROUGH DECEI"IBER 1977

Inflation
S tatistics

Period

June 1974 through
December 1976

January through
December 1977

June 1974 through
December 1977

Inflation
RaEec

2.L

5.0

2.Ll5.lc

I
5..-l
I

SOURCE: Analysis by HASE staff of HAO records of program part,icipants in Site I.
a.*Average annual inflation rate of contract rent with respect to time. It is computed using

the month coefficient and the average value of the contract-rent variable. The eoefficients are
statistically different at the 0.05 leve1 of significance.

A"This estimate is statistically different from zero at the 0.05 1evel of significance.

'Th. fi."t estimate refers to June L974 through December L976 and the second to L977.

Coefficient Estimates
Equation

Statislics

Month R" F
Average

RentConstant
Household

Size Mover

L42.40

L6L.44

L47.79

95.18

97.58

96.28

L2.s&

L3.LOb

L2.S7b

b

b

u.20b

17.51

5.87

o.zsb

0.66b

o.26/ o.6Lb'c

0.44

0.45

0.32 L7.O

7 2.3

66.6
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consumption, perhaps because the characteristics of enrollees, and thus

their housing choices, shifted. At Present, we cannot rule out the

latter possibility.

RenE Changes for Pro eram Partici ts I974- 77

We calculated annual inflation rates for the contract renE of
those receiving allowance payments in June 1977, using Eheir rent when

the housing unit was first certified, that for June L977, and the

elapsed time between. Such raEes are meaningful only if they reflect
actual changes in the price of rental housing. To control for the Ewo

factors that could bias the raEes--whether a client moved and whether

he lived in a dwelling less than a year--we performed additional
calculations.

Reported contract rent, may change either because the rent changes

or because the client moves to another unit. When a household moves,

the rent of the new home does not usually equal that of the old; and

rent changes are more llkely to reflect changes in the size or quallty
of the dwelling Ehan actual price changes. Consequently, we computed

separate rates of change for movers and nonruovers.

lle also allowed for the length of time'households had particlpated
in the allowance program. Rents usually change once a year. Thus,

records for households that have received allowance payments for less
than a year may not show any rent changes even Ehough Eheir units may

be scheduled for substanti.al increases. We therefoie estimated separ-

ate inflation rates for various lengths of time, as shornm in Table 4.3.
Of the 1,889 households that were receiving allowance payments in June

1977,1,378 (73 percent) had resided in the same housing unit all the

time they had been in the program; L,L47 (61 percent) had received pay-

ments for over 12 months;734 (almost 40 percent) satisfied both cri-
teria. We think the annual rate calculaEed using the records of non-

movers who had been receiving payments for over a year should closely
approximate the true inflation rate for all participant renters in
Brorm County.
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Table 4.3

RENT CHANGE A]"IONG PARTICIPANT HOUSEHOLDS

Household Status

Received allowance 6 months or less:
Stayed ln initial unit
Moved to another unit

Total

Received allowance 7 to L2 months:
Stayed ln initial unit
Moved to another unlt

Total

Received allowance longer than 1 year:
Stayed ln lnitlal unit
Moved to another unit

Total

Total

340
20

360

304
78

382

734
413

,L47

A11 households ,889

SOURCE: Tabulated by HASE staff from HAO records for Site I
through June 1977.

NOTE: Data base consi.sts of J-r889 renter households living in cer-
tified units and receiving allowance pa)rments at the end of the pro-
gramrs third year.

Table 4.4 shows the annual percentage rates of change in contract
rent for program participants. The rates vary markedly between groups.

Several relationships stand out:

o The rent of short-timers who did not move rarely increased.
o Households that moved after receivi.ng allowances generally

moved to more expensive housing. The rate of change for that
group comprises some unknourn mixture of price, size, and qual-
ity changes.

o Nonmover households receiving payments for over a year had

scattered, moderate rent increases.

Rent
Increased

Rent
Decreased

No
Rent

Change

0
9

9

0
31
31

5
92
97

339
0

339

301
6

307

55s
24

579

1
11

L2

3

4L
44

L74
297
47L

L37 7,225 527
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Table 4.4

ANNUAL INCREASES IN CONTRACT RENT FOR PROGRAM PARTICIPANTS

Rate of Increase (/")

Household Status A11

Received allowance 6 months or less
Received allowance 7 to 12 months
Received allowance longer than 1 year

A11 households

1
1
4
3

0
6
4
2

SOURCE: Caleulated by IIASE staff from HAO records for Bror"m
County through June 1977

NOTE: Data base consists of 11889 renter households living in
certifled units and receiving allowance payments at the end of
the programfs third year.

Our best estimate of the inflation rate in contract rent for pro-
gram participants--fhe rate for nonmovers who had received payments

for over a year--is 1.4 percent. It is again substantially below the

4.5 percent calculated with data from the surveys of all county resl-
dents. Perhaps the inflation rate for program participants is indeed

lower than for nonparticipants. However, our chosen estimate excludes

dwellings that had a change of tenants. If landlords withhold maJor

rent increases until thelr tenants move, the combined mover and non-

mover estimate of 4.4 percent may be closer to the mark. Although

that rate undoubtedly reflects moverst increased housing consumption,

it is quite close to the survey estimate for all rental units.

ESTI}TATING INFLATION IN GROSS RENT L97 3-7 I
The evldence of gross-rent inflation after early L977 is both in-

direct and conflicting. The rate of increase in fuel and utility
prices seems to have dropped substantially. However, some tentative
estimates of rent inflation in L97 7 indicate that gross rent, and by

implication shelter rent, increased even faster in L977 than in L976.

In L977 national and regional rent indicators turned up, but a disag-
gregated lndex based partlally on Green Bay data turned down. Rent

for Ehose just joining the allowance program appears to have increased

Nonmovers Movers

0.1
0.1
L.4
0.8

L7.I
7.6
9.7
9.7
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faster in 7977 than in earlier years, but for households already in

the program, subsequent renE increases appear to be below the national,

regional, and even the county average.

In view of the conflicting evidence, we conclude that the best

estimate of lnflation for Aprll 1977 through March 1978 is provided

by a simple extrapolation of the esti.mate for January L976 to March

L977. Such an extrapolation ylelds the lnflatlon estimates ln Table

4.5. The last two columns show averages of the three individual annual

rates, welghted as described in the footnote. Those averages will be

used to compute lhe recommended i.ncrease in E*.

Table 4.5

RENT INFLATIoN BY SIZE 0F UNIT, L973-78

54-Month
Equivalent
Rate (%)

Number of
Rooms

Lor2
3

4

5

6+
A11 sizes

6+
Af1 sizes

Contract Rent

Gross Rent

Standard
Error

2.58
L.64
1.30
1.65
2.37
0.82

3.29
2.O9
L.69
2.33
3 .44
1.10

21 or
3

4

5

SOURCE: Calculated by HASE staff from records of the rent-
inflation analysis file for Site I.

alhe 1973-78 average annual rate is weighted in the following
manner: 15 months of the 1974 estLmated rate (Lo include the last
3 months of L973 after approval of the initiat E* schedule); L2
months of the L975 rate; and 27 months of the combined L976-77 rate
(to include the first 3 months of 1978).

Annual Inflation
Rate (7.)

Average Annual
Rate (%),
L97 3-7 B

r97 4 L97 5 L97 6-7 7 Mean
Standard

Error Mean

3. 68
3.47
3 .41
3.83
5.32
3.7 4

4.89
4.42
4.38
4.08
5.08
4.43

5

5

4
4
4
4

L7
74
56
51
32
BO

4 .69
4.81
4.20
4.23
4.77
4.42

0 .49
0.31
0.25
0.32
0.45
0. 16

22.90
23 ,57
20.33
20 .47
23.32
2L.50

5

3

4

6

4
4

07
84
B1
31
30
89

.35

.L9

.10

.70

.63

.18

5

6

8
o

L2
d

.46

.10

.51

.98

.11
,94

6

7

5

7

10
6

5.82
5.98
5. 88
7 .67
9. 01
6 .64

0. 60
0. 38
0. 31
0.40
0.57
0. 19

29.01
29.88
29.33
39 .47
47.44
33.55
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V. CONCLUSIONS

This analysis of inflation in housing costs has addressed two

questi-ons, both important in deciding whether and by how much the

schedule of the standard cost of adequate housing fr* needs to be

revised.

By how much have housing costs risen since the original
schedule was designed?

To nhat extent is the allowance program itself responsible

for inflation in housing cosEs?

Although the housing allowance program serves both renters and home-

owners, it is easier to measure housing costs for renters because

nearly all a renterrs costs are reflected in explicit payments to
others. Furthermore, if the allowance program had disturbed prices
i-n the local housing market, the effecEs would probably be greater in
the rental than in the ownership market. For both reasons, vre focused

on rental housing to ansrirer Ehe questions posed above, drawing on four
sources of data.

First, we analyzed data from the field surveys of renter house-

holds i-n Brown County, which are conducted periodically as part of the

Supply Experiment. !'Ie compared contract rents and tenant payments for
fuel and utility services reported for specific housing units ln suc-

cessive surveys. Because the housing units surveyed were a probability
sample of al1 rental units in the county, we are able Eo generalize

from them to the market as a whole and to specific sectors of it. How-

ever, the'data only cover September L973 through March L977.

Second, we obtained rate schedules from public utilities, local
governments, and retailers of fuel oil and calculated the changes in
fuel prices and utility service charges between September 1973 and Jan-

uary 1977. Those data were used to estimate changes in the costs of
fuel and utility services consumed by typical renter households in
Brovm County, whether Ehey were billed to the landlord or to the

o

o
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tenant. We next compared the local data \^/ith national and regional

indexes of rent and fuel costs from September L973 to December 1977

compiled. by the U.S. Bureau of Labor Statistics.
Fina11y, we revl-ewed Ehe administratj-ve records of the Brovm

County allowance program, comparing the rent participants pai-d before

enrolling in the program with the rent they paid in June L977, at the

end of the programts third year; and comparing the first program rent
of all enrollees from June L974 through December L977.

Although the four sources of data deal with different aspects of
the inflation issue and cover different spans of time, they tel1 a

consistent story, summarized below:

o Between L974 and 7977, contract renE in Brown County increased

at an average annual rate of about 4.4 percent. Gross rent,
which includes fuel and utility services billed to tenants,

increased at an average annual rate of about 6.6 percent.

The inflation rate varied markedly in different sectors of
the rental market. It was higher for single-family homes

than for apartments and higher for 1ow-rent units than for
high-rent units. For example, Ehe gross rent for low-rent
single-family homes increased by over 9 percent annually,
while gross rent for high-rent apartments in large buildings
increased by less than 4 percent annual1y.

The inflation rate also differed over time. Contract-rent
inflation increased slow1y between I974 and the early months

of L977. The rate of increase in gross rent, however, seems

to have peaked in 7975, when most households experienced the
fuIl effects of increased fuel prices. The data also show

that over 7975-77, rent increased most (in both absolute
and percentage terms) for the larger units, most of which

are si-ngle-family houses.

There was apparently some competition between fuel cost and

shelter-rent increases, as though landlords were unwilling
or unable to increase shelEer rent substantially during a

o

o

o
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time of large fuel cost, increases. That was especially true
in 1974. As fuel cost increases have moderated in more re-
cent years, contract-rent and shelter-rent inflation have

increased.

Our daEa adequately cover the events from late 1973 through

early L977. We have some information subsequent to early
L977, but it is both indirect and conflicting. The rate of

increase in fuel and utility costs appears to have moderated

even further. However, tentative estimates of rent inflation
for \977 indicate that gross rent, and by implication shelter
rent, increased even faster j-n 1977 than ia 1976. Under

those circumstances we conclude that. the best estimat.e of in-
flation for April L977 to April 1978 is provided by a simple

extrapolation of the estimate for January 1976 through March

L977.

We have no evldence that the allowance program has added to

the rate of inflation in housing costs in Bror^rn County. The

overall rate of gross-rent inflation, the increased rate for
single-family dwellings, and the shift in emphasis from fuel
cost increases to shelter-rent increases are all consistent
with national and regional trends. Participantsr rent in-
creases have been consistently below marketwide averages.

RECOMMENDATIONS FOR COMPENSATING CHANGES IN fl*

The evidence is clear Ehat housing costs in Brown County have

risen enough to require another compensating i-ncrease in the schedule

of the standard cost of adequate housing. Otherwise, program partici-
pants will find it increasingly difficulr to afford housing that meets

program standards, and some households who need assistance will be

denied lt because the now-obsolete schedule of F* also defines the

income limits for eligibility.
The initial September 1973 fr* schedule has been adjusted twice.

In April L976 it was increased to compensate for inflation, mainly in
fuel and utility costs. At that time it was also realigned to increase
payments to smaller households and to decrease payments to larger
households. In April L977 it was increased again by a flac [r percelrt
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go compensate for further increases in fuel and utllity costs. Those

changes are shown in Table 5.1.

Table 5.1

CHANGES IN F't: BROl,tN COUNTY, L976 AND 1977

Standard Cost of Adequate Housing
($ per month)

HAO Occupancy Standard

Number of
Persons

1
2

3-4
5-6
7-8

9+

Aprt1- L977
Increase for
Inflation

5
10
10
10
10
15

SOURCE: Occupancy standards, orlginal schedule, and April L976 re-
alignment are from Table 1.4; ApriL L976 inflation adjustment is from
Lowry, Inflatton in the Standard Cost of Adequate Housing, Site f,
L973-1976; April L977 adjustment from letter to HUD by Charles E.
Nelson, 15 February L977,

Table 5.2 presents our recommendations for a new schedule to become

effeetlve April Lg7B.'* Dtrrirrg on the analysis in Sec. II, we have cal-
culated the adjustments to the schedule implied by the rates of increase

in gross rent between September 1973 and March L977, assuming thaE the

same rates persisted through March L978. Those rates are specific to
the size of housing unit and amount of L973 gross rent, as indicated
in the table. The table shows the exacL effects on .R* of our method

of ccmpounding the annual gross-rent increases given in Table 4.5 over

Ehe 54 months from September 1973 through lularch L978. The exact

amounts are then rounded to produce the schedule proposed for April
L978. Note that the procedure does not depend on the appropriateness
of any intervening schedule adjustments.

The recommendations and a summary of the supporting evidence were
sent to HLID in a letter on 15 February L978. With HUDrs approval, the
changes were adopted by the Brovm County IIAO and were reflected in pay-
ments for 1 May 1978.

April 1976

Number of
Rooms

September
L97 3

Schedule Realignment
Increase for
Inf latlon

15
15
20
25
30
25

L-2
1-3

4
5

6
6

100
L25
t-55
L70
190
220

+10
+5

-10
-15



-56-

Table 5.2

RECOMI,TENDED CHANGES IN E* TO COMPENSATE FOR RENT INFLATION, L973-78

HAO Occupancy Standard

Number of
Persons

1

2

3-4
5-6
7-B

9+

Proposed
Schedule for
Apr. L97B

($/mo ' ;

140
770
200
235
265
300

SOURCE: Occupancy standards and former schedules are from the HAO

Handbook for Brown County; inflation adjustments are based on rates
in Table 4.5.

NOTE: AII dollar amounts in original and proposed schedules are
rounded to the nearest $5.

dln April Lg76, the original September 1973 schedule was realigned
t,o increase the amounts fot L-2 persons and decrease the amounEs for
7* persons. The realigned schedule serves as the base for all infla-
tion adjustments.

The net adjustments r.Ie no$l propose in the schedule thus consist,

of our 54-month inflation estimates minus Ehe inflation adjustments

adopted Ln L976 and 7977. The resulting schedule is shor^m in Table 5.3.
The proposed new schedule exceeds Ehe current schedule by $10 to

$55, the larger amounts pertaini.ng to the larger households. In per-
centage terms, the increases range from 8 to 22 percent. The analysis
in Sec. II showed that from 1975 to L977, rent. increased most (in both
absolute and percenEage terms) for the larger sized units, most of
which are single-family houses. That fact was not reflected in the 1976

atd L977 ,?* adjustments. Consequently, our recommended 1978 adjustments

are substanEially greater for those larger sized unit.s.
Although the evidence on which the proposed adjustments are based

relates mosE directly to rental housi-ng, we t,hink it applies with few

qualifications to owner-occupied homes as well. That is because of the
strong indications that housing cost increases during the period were

caused by rising prices for fuel and utility services. For renters,

Proposed Increase
for Inflation,

Sept. 1973-Ilar . L978

September
L973

Schedule,
Realigneda

($/mo. ) Amount ($) Percent
Number of

Rooms

31. 90
38.87
4s.42
67 .L5
85.32
97 .L7

,o
29.
39.
47.
47.

0
9
3

5

4
4

29.r-2
1-3

4

5

6

6

110
130
155
170
180
205
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Table 5.3

PROPOSED CHANGES IN SCHEDULE OF PAYMENTS:
BROI,JN COUNTY, APRIL 1978

Standard Cost of Adequate Housing

llAO Occupancy Standard Proposed Increase
for Inflation

Number of
Persons Percent

1

2

3-4
5-6
7-8

9+

SOURCE:
ar.d 5.2.

7.
9.
8.

7

7

1
6

5

4

L4.
'20.

22.

Calculated by IIASE staff from data ln Tables 5.1

fhe higher prices are reflected partly in higher contract rent, Partly
in larger bi1ls for i-tems paid directly by tenants; but all are sub-

sumed in gross-rent increases. llomeowners face the same price changes

but pay all the bills directly.

EFFECTS OF THE RECOMI'{ENDED CHANGES

The proposed adjustments to .Rx compensate only for past inflation.
Although there are many reasons to expect that housing costs in Brovm

County will continue to rise, we do not think it would be wise to an-

ticipaEe future increases in the standard cost of adequate housing by

overadjusting the current schedule. Such an action would not be

properly understood by program partici-pants or by the community in
general. When the time came for another review of the schedule, most

people would assume that all inflation that had occurred since the
lasE revision should be compensated. The risk of underpaying partici-
pants seems preferabl.e to the risk of overinflating their expectations.

Another argument for conservatism in adjusting the payment sched-

ule is the possibility that higher allowances would encourage further
inflation in housing cosEs. we cannot reject the possibility out of
hand, but the evidence to date denies t.hat allohrance payments have

Amount ($)
Number of

Rooms

AprLL L977
Schedule
($/ mo. )

t-2
1-3

4
5
6
6

130
155
185
205
220
245

10
15
15
30
45
55
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perceptibly influenced the market prlce of housing in Brown County,

either for program participants or for others.
It is easy to see why the program has had a negligible effect on

the m,'rrket. In December L977, the HAO made payments to 31223 households,

and an additionaL 295 enrollees were in the process of finding certi-
fiable housi.ng. Including the latter, the households in the program

amounted to less than 8 percent of all households in the county. The

21039 renters receiving payments and the 245 for whom payment authori-
zation was pending amounted to about 17 percent of all renter house-

holds in the county; the J.r184 homeowners receiving payments and the

50 for whom payment authotLzaELon was pending amounted to about 4 per-
cent of all homeowners. Over half the participants were sti1l in the

housing units they occupied when they enrolled, although many dwellings
had been repaired or improved to meet program standards.

Focusing on renters, the allowance pa)rments received in December

L977 totaled $147r000, averaglng $72 per reclpient household. From

L973 data on landlord revenues, we estimate that the monthly lncome

from rental houslng in January 7978 was about $1.75 milllon. Even

lf the entire amount of the allowance payments was a net addition to
housing expenditures, it would have increased them by less than 8.5

percent. The acEual increase in the housing expenditures of program

partlcipants is clearly much less than $147r000 per month because so

few have moved to more expensive housi.ng since enrolling.
Allowance payments to homeormers in December 1977 totaled about

$80r000, averaging less than $68 per recipient household. Although

the allowances helped homeor.mers to meet their mortgage payments, tax
bilIs, and mont.hly operating costs, they obviously had no effect on

the price of houses. OnIy a handful of former renters have purchased

homes since enrolli.ng in the program.

Even though allowance paymenEs have created no significant infla-
tionary pressure in the Brown County housing market, the proposed in-
creases could have such an effect. We think the ri'sk is sma1l, espe-

cial1y given the evidence that the force behind current inflation is
not excess local housing demand but a worldwide increase in fuel prices.
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Nonetheless, the reader should understand that the proposed in-
creases are large relative to current Payments, even though they are

small relati-ve to the standard cost of adequate housing. Table 5.4

illustrates the point using data from December 1977. If the proposed

new schedule of ,?* had been in effect then, the amount disbursed in
allowance payments would have increased from $227,000 to $275,000, or

by 2L percent. That would be because, under the allowance entitlement
formula, an increase in P* is matched exactly by an increase j.n allow-
ance entitlement for each participating household.*

The proposed changes in .R* would also increase the income limit
for participants in the program by an amount four times as large as the

increase in fr*. The consequences are illustrated in Table 5.5. Income

limits would rise by $480 for a household of one or two persons to

Table 5.4

INCREASE IN ALLOWANCE PAYMENTS FOR DECEMBER 7977 IF
PROPOSED E* REVISIONS HAD BEEN ADOPTED

Number of
Persons

1

2

3-4
5-6
7-8
9+

A11 cases

TotaI
Increase

($)

L2,670
12,67 5
72,930

40
80
55

6
1
I

47

,2
,9
,1
,650

SOURCE: Calculated by HASE staff from data in the HAO client charac-
teristi.cs file for Site I and Table 5.3.

n*Not applicable.

Paynents
to Renters

Payments
to Homeovmers

Proposed
Monthly
Increase

($)
Number of

Cases

Amount of
Increase

($)
Number of

Cases

Amount of
Increase

($)

10
15
i5
30
45
55

(a)

756
516
652
105

23
9

2,06L

7 ,560
7,740
9,780
3,150
1,035

495
29 ,7 60

5.1-1

321)
210
103

2L
L2

1, 196

5,110
4,935
3,150
3, 090

945
660

17,990

See p. 2, above, for the relevant algebra.
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Table 5.5

INCREASE IN INCOME LIMITS FOR PROGRAM PARTICIPANTS IF I?*
REVISIONS ARE ADOPTED

Number
of

Persons

1
2

3-4
5-6
7-8
9+

*
Increase in Y

Due to *
Increase in F
($ per year)

480
720
720

L,440
2,L60
2,640

SOURCE: Calculated by HASE staff from HAO records for Site I.
**

NOTE: R is the standard cost of adequate housing; -I is the amount
of adjusted gross income at which allowance entitlement drops to zero.

$21640 for a household of seven or eight persons. The significance of
a higher income limit is that more households become eligible for as-

sistance. Under the current limits, we estimate that. 7.1000 to 81000

households ln Brown County were eligible in 1-ate L977. Using the same

data base, rough calculations indicate that 1,000 to 21000 households

then ineligible woufd become eligible under the proposed schedule. Of

course, incomes as well as housing expenses have increased since 7977,

so the correct figure for L978 is probably 1ess.

Because the newly eligible households wi-th incomes close to the

upper limit would be entitled to very small allowances, r^/e would not

expect many of Ehem Eo enro11; nor would they add much to program costs
if they did enroll. A more likely source of new enrollment i.s house-

holds Ehat are now eligible but whose allowance entitlement under the

J

The baseli-ne survey of households, in which L9T4 incomes are
reported. I,Ie applied program rules to calculate adjust.ed gross income
for each respondent.

Current
Program Standard

Proposed
Program Standard

R
($ per
month)

*
v

($ per
year)

R
($ per
rnonth)

)ll
v

($ per
year)

130
155
185
205
220
245

6,240
7 ,440
8,880
9,840

10,560
]-L,7 60

140
L70
200
23s
265
300

6,
8,
9,

11,
L2,
]-4,

720
160
600
280
720
400
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current schedule is too small to motivaLe them to enroll. Currently,

for example, a family of 7 whose adjusted annual Sross j-ncome ls
$101000 would be entitled to a monthly allowance of less than $12.

Accordlng to the Brornrn County HAO, many appl-icants ln such borderline

circumstances drop out when they learn how sma1l thelr payments woul-d

be. Under the proposed new schedule, the family cited above would be

entitled to $55 monthly, which might well be enough to promPt enro11-

lng.
Fina1ly, there are over l-r000 households whose enrollment was

terminated when a semlannual or annual recertification disclosed in-
come above the limlt for continued participation. Many of those house-

holds would be eligible under the proposed schedule, and the IIAO would

notify them of their opportunity to reenroll. In principle, that
group is a subset of all newly eligible households; but because of

their prior experience with the program they mlght respond differently
to the new schedule than households that had not participated.

Reenrollment and new enrollment would noE occur all aE once after
the adoption of the proposed schedule, and Ehe eventual yield in pro-
gram participation i-s necessarily speculative. We estimate thaE the

new schedule would produce 500 to 1r000 additional enrollments in a

year, increasing monthly disbursements aE the end of that time by

$10,000 to $15,000.
In summary, the immediate effect of adjusting the F* schedule to

compensate for inflation would be to increase the payments t.o house-

holds already enrolled, enabling them to afford housing that meets

HAO standards wi.thout spending more than a fourth of their nonallow-
ance income. That result would be achieved at the cost of an increase
of $48,000 in monthry disbursements by the Brown county HAo. The long-
run effect would be to j-ncrease enrollment beyond what would be ex-
pected under the currenL schedule. The increase could be as many as

1,000 households, and their allowances would add about $15r000 to cur-
rent monthly disbursements.

Using current figures as a base, those projections imply up to
a 28 percent increase in the number of households active in the pro-
gram (from 31518 Eo 4,518) over the course of a year; and an immediaEe
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increase of 2I percent in HAO monthly disbursements (from $227 1000 to

$2751000), climbing to 28 percent over the course of a year (to

$290,000). Of course, even if the proposed schedule changes are not

adopted, some increased enrollment is expected among those already

eligible, but we judge that, the program i.n Brovm County is approaching

a steady state under the currenE payment schedule.
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Appendix A

ALTERNATIVE ESTIMATES OF INFLATION RATES:

1977 RATES COMPUTED SEPARATELY

This appendix consists of Tables A.1 through A.3, which estimate

the inflation raEe in contract rent, gross rent, and both types of
rent. together. Here the 7977 data from the wave 4 survey are computed

separately instead of being combined with the L976 data, as in Sec. II.



Table A.1

INELATION IN CONTRACT RENT FOR DIFFERENT PROPERTY TYPES, 1973-78

Inflarion Rate (7")

Number

Sampling Stratum

A11 types

Average a

Standard
Error

3. 55
1.41
2. 85

1
2

3

4
5

6

1.45
1. 6r

3.90
2 .62
2.7r

7

8
9

8.48
5 .13

LL.44

6.02
4.97
s.45

7 .68
0. 17
5.70

2.22
I

+\
I

10
11

7.t3
6.64

2.34
7 .83

0.74

SOLIRCE: Tabulations by HASE staff of records from the rent-inflation analysis file for Site I.
'R"t." are weighted as follows: 15 months of the L974 rate (to include the last 3 months of 1973

afrer approval of the initial R* schedule); 12 months each of the 1975 and 1976 ratesl and 15 monrhs
of the 1977 rate (to include the first 3 months of 1978).

t974 t975 L976 L977

Type of Property Mearr
Standard
Error Mean

Standard
Error Mean

Standard
Error Mean Mean

Standard
Error

Lou-Rent Urbot
Single-family
2-4 uni-ts
5.| units
Medimt-Rent Urbqt
Single-f arnily
2-4 units
5* units
High-Rent Urbot

Single-fanlly
2-4 units
5* units

RutaL
Low or medium rent
Hlgh rent

4.96
4.92
s.41

4.10
1.33
1. 90

3
3
3

94
15
18

6
2

77
43

27
64
o4

84
58
56

30
00
98

1
0
1

0
0
0

1
1
0

1.16
2.33

84
94
40

39
64
18

3.01
1.93
3.84

4
5
4

4
4
4

4
3

L6
44

0
0
0

96
65
62

1. 31
0. 70
1. L9

1.36
1.11
1.07

L.24
2. 88

2.87
6. 53
2.O3

1.95
6.77
0.74

2.79
L.72

1
3
1

28
99
68

2

2

2

2
5

36
03
08

09
o4

2.L4
1.16
2.O4

1.63
1. 10
1.08

20.2L
3.59

33.2L

13.56
7.9r

12.O2

20.56
-7 .22
t5 .57

13. 61
18. 15

L5.49
5.54

13.68

17.31
9.66

L2.02

10.20
34.87

9. 55
5.96
6.82

3.50 o.28 4. l_8 0. 31 3. 84 0. s4 8.18 3.03 5 .01



Table A.2

INFLATTON rN GROSS RXNT FOR DIFFERENT pROpERTy TypES, L973-78

Inflation Rate (Z)

L977 Average

Sampling Stratum

Number

to
11

A11 types

SOLIRCE: Tabulatlons by HASE staff of records from the rent-lnflation analysls file for Site I.
oR"t"" are welghted as follows: 15 months of the L974 rate (to include the last 3 months of

1973 after approval of the initial F* schedule)1 12 months each of the 1975 and 1976 rates; and
15 months of the L977 rate (to include the first 3 months of 1978).

Standard
Error

4 .44
L.73
3.32

1
2

3

4

5

6

I
o\
(/l
I

7

8

9

2.70
1. 81
1. 95

4.9s
3.32
3.32

2.92
9.40

0. 91

L97 4 L975 t975

Type of Property Mean
Standard
Error

i

Mean
Standard
Error Mean

Standard
Error Mean Mean

Standard
Error

Lou-Rent Urban
Single-family
2-4 unlts
5* units
Mediwn-Rent Urbm
Slngle-fanlly
2-4 units
5* units
High-Rent Urbut

Single-fanlly
2-4 unlts
5* unlts

RuaL
Low or medlum rent
HLgh rent

3. 89
4.40
4.63

4.94
2.70
2.83

5 .83
7.44

9

5
5

52
50
10

1.51
0. 78
L.26

1.01
0. 71
0. 70

1. 59
L.23
t.20

1.40
2.97

11 .91
B. 70
6. 18

1. 70
0. 88
L.47

L2.76
7 .97
6.L7

L.26
0.81
0.77

8.89
7 .28
5.28

t.75
r.42
t.32

7.22
s.19

1.56
3. 55

.526

9
6

2.69
L.45
2.58

6.80
5.52
2.50

2.O8
1.35
L.32

2.97
2.50
2.54

s.77
8.08
0. 90

4. 84
10.01

2.59
6.63

66
22

'L.82
l-3.59

7 .48

29.0t
1. I0

L5.92

-0
82
39

.94

.23

20

18
1

9

22

22
L2
L4

18.52
6.63

13. 53

10
7

7

.4L

.63

.95

s -86
7.93
5.27

,52
.80
.66

13.19
35.80

9. 89
5.27

LL.72
6. 13
6.73

L2.25
4.43
6 .42

4.53 0. 35 7.74 0. 39 6.05 0. 58 8. s8 3. 70 6.70



Table A.3

TNFLATTON rN CONTRACT AND GROSS RENT FOR DTFFERENT-STZED UNITS, L973-78

Inflation Rate (%)

Contraet Rent

Average
u

Standard
Error

]-or2
3
4
5

Number
of Rooms

A11 si-ze

6+
A11 si-zes

1
l_

1
I
1

0

96
51
16 I

o\
o\
I

6+
.64
.87
.14

Gtoss Rent

2or
3
4
5

1 2.38
L.82
1.42
2.07
2.42
0.91

SOURCE: Tabulations by tiASE staff of records from the rent-inflation analysis file
for Site I.

oR"t." are weighted as follows: 15 months of the 1974 estinated rate (to include the
last 3 months of. 1973 after approval of the initial .R* schedule); 12 months each of the
1975 and L976 rates; and 15 months of the 1977 rates (to include the first 3 months of
1e78) .

r975 L976 ]-977r974

Mean
Standard
Error Mean

Standard
Error Mean

Standard
Error Mean

Standard
Error Mean

4. r-s
4.3s
4.01
3. 3l_

3.16
3.84

l_

1
0
I
1
0

62
10
86
L2
55
54

8.24
LL.L7
s.62

9.02
8.18

9.7L

8. 15
6. 3s
4.68
6. B3
7.78
3.03

5.18
s.84
4.25
5.24
5 .67
5.01

3.45
3.27
3.18
3.56
4.99
3. s0

0
0
0
0
0
0

.90

.55

.4s

.58

.82
28

4.62
4.LL
4.LL
3. 86
4.97
4.18

1
0
0
0
0
0

00
60
49
64
94
31

4.80
3.67
4.44
5.79
3.92
4.53

1
0
0
0
0
0

.11

.67

.55

.72

.98

.35

.91

.56

.65

.32

.54

.74

4
5
7

8
L2

7

L.23
0.7 4
0.62
0.81
t.23
0. 39

b.26
7 .O7
s. 39
6.L9
6.25
6.06

2.01
L.37
1.06
1.40
1.94
0.68

4.78
3.68
3.24

15.89
27 .A4

8. s8

9. 59
7 .20
5 .57
8.77

11.03
3.70

5.74
4.84
5.02
9.t7

72.40
6.70
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Appendix B

RATE SCHEDULES FOR FUEL AND UTILITY SERVICES L97 3-7 I

Tables B.1 through B.5 show the various rate schedules on which

the analysis of changes in the cost of fuel and utility services in
Sec. III is based.
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Table B.1

RESIDENTIAL ELECTRICITY RATES: BROWN COUNTY, I973-78

Amount

Type of Charge

Annual minimum ($)
Fixed monthly ($)

Monthly meter rate (C/kwn):
Fi.rst 100 kI,Ih
Next 500 kWh
Next 900 kWh
Over 1500 kWh

Sales tax (7")

Annual mininum ($)
Fixed monthly ($)

Monthly meter rate
First 100 ktlh
Next 500 kWh
Next 900 kWh
Over 1500 kWh

(c/kwtr) :

Sales tax (7")

Annual minimum ($)
Fixed monthly ($)

Monthly meter rate (+/kwtr):
First 200 kI^Ih
Next 1300 kWh
Over 1500 kWh

September 1973

March 1974

Febnuary 1975

All-year Rural (ng-2)

39.00
,75

July-Oct.

5 .137
2.777
2.577
2.377

4.0

4.0

42.00
I .00

00
00

66.
3.

July-Oct.

5.35
2.94
2.80
2.60

JuIy-Oct.

6
2

2

10
BO

80

All-year Urban (Rg-l)

30.00
.75

I.lov. -June July-Oct. Nov. -June

3.647
2.457
2.It7
1.907

3.647
2.457
2.267
2.057

5.L37
2.777
2.427
2.227

32.40
1.00

Nov. -June July-Oct. Nov. -June

3. B0
2.60
2.25
2.05

803
2
2
2

.60

.40

.25

5
2

2

2

35
94
60
40

44.40
2.00

Nov. -June JuIy-Oct. Nov.-June

s. 70
2.60
2.t5

4. 30
2.60
2. L5

4
2

2

50
80
80

Sales tax (%) 4.0



A1l-year Urban (Rg-l)Type of Charge

Annual minimum ($)
Fixed monthly ($)

Monrhly merer rare (c/kl,Jh) :
Fi-rst 200 klJh
Next 1300 kWh
Over 1500 kWh

Surcharge (i4)
Sales tax (%)

Annual minimum ($)
Fixed monthly ($)

Monthly meter rate (C/kWh):
FirsE 200 kI^Jh

Next 1300 kWh
Over 1500 kWh

Surcharge (%)

Sales tax (7.)

Annual minimurn ($)
Fixed monthly ($)

Monthly meter rate (C/tVfr)
First 200 kI^Ih
Next 1300 klfh
Over 1500 kWh
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Table B.1 (continued)

Januaty 1976

Januarg 1977

Jaru,ot,y 197 B

All-year Rural- (Rg-2)

66.00
3.00

July-Oct.

6.228
2.928
2.928

72.60
4.25

July-Oct.

Amount

10.3
4.0

6.367
3.067
3.067

00
00

66
3

July-Oct.

10. 3
4.0

s.993
3.823
3.823

Sales tax (%) 4.0
SOURCE: Wisconsin Public Servi_ce Corporation.
NOTE: Fuel cost adjustment is included where applicable in the meter

rate.

44.40
002

Nov.-June July-Oct. Nov. -June

4.567
2.867
2.417

4.767
3.067
3.067

s.967
2.867
2.4t7

44.40
2.00

Nov.-June July-Oct. Nov. -June

4.428
2.728
2.278

4.628
2.928
2.928

5.828
2.728
2.278

48.60
2.7 5

Nov. -June July-Oct. Nov.-June

4.423
3.2r3
2.943

4.693
3.823
3.823

5.753
3.283
2.943
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Table B.2

MONTHLY RATES FOR RESIDENTIAL NATURAL GAS: BROWN COINTY, 1973-78

Amount

February 1975

Type of Charge Ye-2b

Flxed rnonthly ($)
Meter rate (Q/therm):

Flrst 20 therms
Next 30 therms
over 50 therms

Sales tax ("1)

Type of Charge

Flxed monthly ($)
Meter rate (C/therm):

Fi-rst 20 therms
Ne:<t 30 therms
Over 50 therms

1.50

20.60
15.04
L2.83

4.0

January 1978

Rg-2b

2.00

25.4L4
2s.4L4
2L.734

Surcharge (%)

Sales tax (%)

SOIIRCE: Wisconsln Publlc Servlce Corporation.
NOTE: One therm equals 100,000 BTU or 96.62 cublc feet (U.S.

average). The monthly fixed charge Ls also the minimum monthly
charge. Fuel cost adjustment ls included where appllcable in the
meter rate.

oLLL-y"^, service to urban customers.
h"All-year servlce to rural customers.

4.0

September 1973 l4arch 1974

Rg-14 Rg-2
A

Rg-14 Rg-2
h

Rg-14

.75

L5.79
11.45
10.14

.75

L7 .79
L2.39
t0.24

.75

L6.42
L2.09
10.79

.75

l.8.42
13.03
10.89

1. 50

L8.47
L4.02
L2.69

4.0 4.O

January 1976 January 1977

Rg-14 Rg-2b Rg-14 Rg-2b Rg-14

1. 50

20.21
I.5.76
L4.43

1.50

22.34
L6.78
L4.s7

69
24
91

1.50

25.
2L.
19.

1.50

27 .82
22.26
20.05

2.00

24.07 4
24.07 4
2l-.534

t.2
4.0

L.2
4.0
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Table 8.3

PRTCES QUOTED FOR NO. 2 FUEL OIL DELIVERED TO

BROWN COUNTY RESTDENCES, L973-75

Price (C per gal-)

Dealer
Jan.
L978

AA
B

C

D

E

F
G

H

I
Average

SOURCE: Compiled by I1ASE staff froro queries
to dealers.

NOTE: A 4 percent sales tax must be added
to all prices. Dealerst names are on file at
IIASE site office.

oLn L975, it was learned that Dealer Ars
prices were for bulk deliveri-es of 7 1000 gal-
lons or more, rarely to residenEial customers,
That dealer was subsequently dropped from Ehe
price survey.

h"No quotation obtained.

'No loog.r in busi.ness
s*Excluding Dealer A, Ehe average prlce per

gallon would be 23.1 cents in July L973 and,
34.8 cenrs in July L974.

(b)
45.9
45,9
44.5
44.5
(c)
45.9
43.2
53.9
46,3

July
L973

July
L97 4

Mar.
L97 5

Dec.
L97 5

Jan.
L977

L6.2
28.9
18. 9
2L.9
22.8
(b)
(b)
(b)
(b) .t
2L.7u

.4

.7

.9

.0

.5
)
)
)
),
.3u

34
35
(b
(b
(b
(b

32
35
33

34

32.7
30. 9
34.5
33. 8
32.9
(b)
(b)
(b)
33 .0

(b) (b)
37 .7
37 .7
37 .5
38.4
(c)
35. 6
37 .9
(b)
37 .5

(b)
4L.
4L.
4L,
4L.
(c)
4L.
4L.
42.
4L,

9
9

5

3

9

9
7

9
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Table B.4

QUARTERLY RESIDENTIAL I^IATER RATES:
BROI{N COUNTY,

SELECTED JURISDICTIONS IN
L97 3-78

Amount ($)

Type of Charge

Fixed:
5/8rr meter
3/4tt meter

Meter rate per 10
First 3,750 cu
Next 71,250 cu
Next 1r050,000
Over 1r125r000

Surcharge (%)

Minimum
Meter rate per 11000 gal:

First 5,000 ga1
Next 15,000 gal
Next 30r000 ga1

Minimum (first 6,000 gal)
5/8tr meter
3/4" meter

Meter rate per 1,000 gal:
Next 19,000 gal
Next 50,000 ga1
Next 625,000 ga1

Minimum (first 10,000 gal):
5/8" meter
3/4" meter
1. 0rr meter
1.5rt meter
2.Ott meter

Meter rate per 1,000 gal:
Next 40,000 gal
Next 150,000 gaI
Next 200,000 gal
Over 400,000 gal

Ctty of Green Bay

Ctty of DePere

Toan of ALLouez

ViLLage of Houatd

0 cu ft:
fr
fr
cu ft
cu ft

January
797 8

3.6s
5.25

.40

.34

.29

.19
(b)

3. 50

5. 00
6.75

.90

.50

.30

.52

.35

.27

.25

.50

.75

.00

.00

7

9

13
25
38

September
L973

December
L97 5

January
L977

.30

.25

.20

.13
20

2.7 0
4.00

.4od

.344

.2ga

.tga
(b)

a
q

3 .6s
5.25

.40

.34

.29

.19
(b)

3.65
5.25

3. 50

.90

.50

.30

3.50

.90

.50
,30

3. s0

.90

.50

.30

3.7 0
(b)

.38

.25

.20

s.00
(b)

.52

.35

.27

5.00
6.7 s

.52

.35

.27

5.25c
b.t5

10.00e
19.00c
31.00c

.35c
,20e
,L2c
.Ogc

.25

.50

.75

.00

.00

7

9

13
25
38

.47

.27

.L7
,L7

.25

.50

.75

.00

.00

7

9
13
25
38

.47

.27

.17

.L]

.41

.27

.77

.L7
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Table B.4 (continued)

Amount ($)

Type of Charge

Minimum (first 10'000 gal):
5/8tr meter
3/4rr meter

Meter rate per 11000 ga1:
Next 40,000 gal
Next 50,000 gal
Next 300,000 gal
Over 400,000 gal

Minlmum (first 7,500 gal)
Meter rate per 11000 ga1

for over 71500 ga1

VLLLage of Ashuaubenon

Toutn of Belleuue

January
19 78

6.55
8.50

.38

.33

.23

. t_5

10. 00

6.00

.40

.30

50

ViLLage of Pulaskt

Minimum (first 10r000 gal)
Meter rate per 1,000 gal:

Next 20r000 gal
Next 70,000 gaI

SOURCE: Local water departments.
NOTE: A typical household consumes 20r000 gal per quarter. Rates

for larger amounts usually apply only to multiple dwel1lngs with a
single meter.

aEffective 1 July Ig75.
"Not applicable.
cEffective until mid-December 1975.

December
197 5

January
I977

September
L97 3

.30

.25

.L7

.10

5.00
(b>

.30

.25

.L7

.10

5.00
(b>

.30

.25

.L7

. l_0

5.00
(b)

10.00

.50

10. 00

50

10. 00

.50

6.00

.40

.30
40
30

6.00 6.00

.40

.30
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Table 8.5

QUARTERLY RESIDENTIAL SEWAGE RATES: SELECTED JURISDICTIONS IN
BROWN COUNTY, L973-78

Amount ($)

Type of Charge

Tax per $1,000 assessed value
Minimum
Meter rate per 11000 gal

Mi.nimum
Meter rate per 11000 gall

First 5,000 ga1
Next 15,000 gal
Next 30,000 ga1

Citg of Green Bay

City of DePere

Toan of ALLouez

ViLLage of Houard

ViLLage of Ashuaubenon

January
1978

(o.)
12.00

.80

5.00

(a)
(a)
(a)
8.00
1.10

(a)
13. 50

1. 31

(a)
9.00

I
1
1

40
00
00

Tax per $1r000 assessed value:
Metropolitan Sewer District
Fox River Sewer District
Southeast Sewer District

Minimum
Meter rate per 11000 gal

Multiple of water bi1lc
Minimum (first 10,000 gal)
Meter rate per 1,000 ga1

for over 101000 ga1

Multiple of r^rater billc
Minimum (first 16,000 gal)
Meter rate per 1r000 ga1

for over 161000 gal

September
L97 3

December
L97 5

January
L97 7

.80
(a)
(a)

,l?oot
.57

(a)
10. 50

.70

L,7 5

.45

.25

.t7

L.7 5

.45

.25

.L7

5.00

1

1
1

40
00
00

.55

.57

.96
(a)
(a)

(a)
(a)
(a)
(a)
.70

(a
(a
(a
,:

)
)
)
)
70

(a)

(1.2s)
(a)

a( )

(2
(
.10)
a)

.77

(a)
L2.50

(a)

(. so)
(a)

.56

(a)
9.00

.56

(a)
9. 00

s6



Type of Charge

FLxed
Mlnimum (first 1-0,000 gal)
Meter raEe per 11000 ga1

for over 101000 gal
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Table 8.5 (continued)

?oum of Belleuue

Amount ($)

January
1978

(a)
10.0 od

1.00

6.00

.40

.30

ViLLage of Pulaski

Mlnlmum (first 10,000 gaI)
Meter rate per 11000 gal:

Next 20,000 gal
Next 70r000 gal

SOURCE: Local sehrer departments.
NOTE: Annual tax rates on assessed value have been converted to

quart,erly equivalents. Meter rates are based on gallons of water
met,ered to the customer.

aNot applicable. Jurisdiction changed the basis for lts charges
between 1973 and L975.

h
"Reduced Eo $9.00 effectlve January L976.

'Ml.rir.r* charge ls 911.00 if residence does not also have water
servlce.

-7

'Mlnlrrm charge ts $19.30 if residence does not also have water
service.

September
L973

December
L97 5

January
L977

6 .00
@)

(a)

1a) ^7.50"

.57 .57

(a) -.50"7

6.00

.40

.30

6.00

40
30

6. 00

.40

.30
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Appendlx C

RENT CHANGE IN BROI^]N COUNTY AS A RESPONSE TO FUEL OIL COST INCREASES

Brown County experlenced acute lnflation ln fuel oil prlces in
L973-74. We saw in Appendlx B (Table B.3) t,hat average fuel o11 prlces
increased by over 50 pereent between July 1973 and July L974. Affected
property or^,rrers probably reacted to the lncrease dlfferently dependlng

on whether they or Ehelr t,enants had to pay the bttl. Thls appendfu

explores one aspect of landlord responses by examlnlng rent changes

between the basellne and wave 2 IIASE surveys.'t

Only 14 percent of all rental unlts ln Brown County use fuel o11

for space heatlng (see Table C.1). For 10 pereent of the unlts, the

landlord assumes the entire burden of payment; ln 3 percent the tenants

have full responslbility; and Ln 1 percent owners and renters share

the llabllity. Landlords nearly al-ways pay for fuel o11 used to heat

properit." with 5+ unlts, whereas they rarely do for single-famlly
houses. Responsiblllty tends to be shared for the smaller nultiunlt
proper tie s.

As Table C.1 shows, properties where landlords and tenants share

responsiblllty for the blll- had the highest fuel o11 cost per unlt, but
the owners pald only a snall portion. Small sample sLze, however, casts

doubt on the numbers associated with joint responsibllity. Units where

renters pay all the fuel cost had considerably higher bills than Ehose

totally supported by landlords ($265 i-n contrast t,o $143). Most of the

disparity probably arises fron the nature of the units heated; single-
fanlly houses cost more to heat than small apartments.

*
Other posslble landlord resPonses' not studied here, include im-

plementing a conservation program, switching to a cheaper energy
source by conversion or purchase, and shifting the responsibility for
payment to tenants. The baseline survey, conducted early in 1974r r€-
corded fuel and utility costs for L973. The 1975 wave 2 survey recorded
costs for L974.
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Table C.1

1973 FUEL OIL COST A].ID RESPONSIBILITY FOR PAYMENT COMPARED WITH
L973-74 RENT CHANGE

Reeponsiblllty
for Payment

Landlord onLy

Tenant only

Jolnt

Not applicable
(fuel o11
not used)

All

L97 3-7 t+

Rent Change
(/,)a

7.72
(2. s4)
1.20

(2.81)
7 .81

(4.58)

5.04
(o.7 2)
5.2L

(0.67)

SOURCE: Tabul-atlons by IIASE staff of records from the survey of
landlords and tenants, Site I, baseline and wave 2.

NOTE: The wave 2 unlEs used in this tabulatlon had not undergone
major physlcal modlflcatlon in L974. A11 unlts are assutred to have
fuI1 occupancy.

*Change in average contract rent per unlt. Numbers in parentheses
are approxlmat,e standard errors.

A"ilot applicable.

The fuel costs just clted are a substantial part of operating

cosEs. How do unexpected a'nd dramatlc i.ncreases in fuel oil charges

translate into rent changes? It seems logical that a landlord who

pays for fuel oil will pass along some or all of the increase to his
tenants in the form of higher rent. Conversely, if the burden falls
directly on renters, they may resist concurrent increases in contract
rent. The last column in Table C.l--percentage change in per unit
contract rent between 1973 and, L974--tends to verify those hypotheses.

Overall, contract rent increased by 5.21 percent from baseline to wave

2. The average rent for units whose landlords pay for fuel oi1 increased

by 7.72 percent. In contrast, the average rent for units whose tenants

1973 Cost of Fuel 0i1
per Unlr ($)

Pald by
Landlord

Pald by
Tenant Total

Percent of
All- Unlts

L43.07

(b)

4L.07

(b)

14.38

(b)

265,40

272.7 4

(b)

10. 07

143.07

265.40

313.81

(b)

24.45

10

86

100

3

1
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pay all the cosE rose by only 1.20 percent. A one-talled tesE conflrms

that the latter two rent lncreases dlffer signlflcantly.*
Besides cross-tabulatlng, we used regresslon analysis to quantlfy

the interplay between fuel o11 prlce inflatlon and rent. Wlth weighted
**observations, the equatlon that best accounts for the 1973-74 percent-

age change ln rent is as follows:

c = 4.silg + 0.627* L - 0.L09 r,(.158) (.093)
9

wlth fi" = 0.028t Eq. F = 8.6 ar,d n = 603t

where C

L

T

()
*

R2

Eq. E

n

annual L973-74 percentage change ln resldentlal contract rent
per unit,
1973 landlord fuel o11 payments as a percentage of basellne

contract rent,
1973 renant fuel oi1 payments as a percentage of baseline

contract rent,
approximate standard errors,

coefficlent is statistically dlfferent from zero at the 0.01

1eve1 of significance,
coefficient of determination corrected for degrees of freedom,

P statistic indlcating the signlficance of the entire equa-

tion, and

number of observations.

The expressionrs F statisEic signifies that the observed relationship
would occur by chance in less than 1 out of 100 such samples.

*
The statistical signlfieance statement follows from the facts that

the absolute diflerenqC_rq lrl2 - L.zO = 6.52i the standard error of
difference is /(2.5q2 + (2.81)2 = 3.79; the ,-statistic for testing
signiflcant difference from zero is 6.5213.79 = L.72; and the critlcal
value of t for a one-tailed test with 95 percent confidence is 1.65.

**
Including cases ln which fuel oi1 was not used, e.8., L = T : 0.

As noted in Table C.1, these account for 86 percent of the weighted
observations.
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The results imply that 63 percent of the lncrease in a landlordrs
fuel o11 b111 is likely to be shlfted withln a year's time to hls ten-
ants. When a tenantrs fuel oil costs increase, his cont.ract rent tends

to increase less than the norm; ln effect, hl.s landlord absorbs 11 per-
cent of the tenantrs incremental fuel-ol.l costa during that year.


