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cPremiums are for homeowner insurance of the following type: homeowner
broad-form 2, $50 deductible, for frame construction. They are computed
from the rate schedule for Wisconsin published by American Family Mutual
Insurance Company that was effective on 4 August 1971. This schedule was in
effect in Brown County on 1 July 1973. American Family's multiple-peril
schedules do not cover single-family residences, even though rented. Such
coverage is provided by a special rate package calculated by American Family.
Premiums for this coverage are slightly higher than but similar to its
homeowner premiums. For this company, coverage for single-family rental
properties is calculated from the homeowner schedule.

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

dPremiums are for the following multiple-peril coverage: (a) frame con-
struction; (b) basic coverage (Coverage A) from Table I (including the
apartment special form) for $50 flat deductible; (c) loss of rents coverage
(Table V) assuming monthly rent equals $120 times number of units and re-
pair or rebuilding is estimated to take 10 months; and (d) increased limits
of liability and medical payments coverage (Table II) with a $100,000 limit
of liability, and limits of $1,000 per person and $10,000 per accident for
medical payments. Premiums for values indicated in the table were calculated
by State Farm Fire and Casualty Company and reflect rate schedules in effect
_ during June 1973 in Brown County Wisconsin.

®The premium for $45,000 coverage was interpolated between the premiums
quoted for coverages of $44,000 and $46,000.

ffhe premium for $27,000 coverage was interpolated between the premiums
quoted for coverages of $26,000 and $28,000.
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Table 12

HOMEOWNER INSURANCE PREMIUMS FOR AVERAGE VALUE
OF IMPROVEMENTS IN MINOR CIVIL DIVISIONS IN

BROWN COUNTY, WISCONSIN:

DUPLEXES WITH

RESIDENT LANDLORDS, JULY 1973

Number Averagg Annual Premium ($)
Minor Civil of Value
Division Properties? ($) Company A€ | Company 84 | Company C¢| Average
Green Bay 1,054 18,000 35 37 36 36.00
De Pere 98 17,000 35 38 37 36.67
Allouez 45 22,000 43 46 45 44,67
Ashwaubenon 30 10,000 28 29f 30 29.00
Bellevue 9 30,000 96 95 94 95.00
Town of De Pere 8 25,000 79 77 76 77.33
Eaton 0 - - - - -
Glenmore 0 -— - - - -
Green Bay town 0 - - - - -
Hobart 0 - - - -— -
Holland 0 - - - - -
Humboldt 3 12,000 46 46 45 45.67
Lawrence 3 36,000 120 118 117 118.33
Morrison 6 15,000 51 51 50 50.67
New Denmark 3 9,000 43 40f 42n 41.67
Pittsfield 12 | 21,000 66 65 64 65.00
Rockland 3 32,000 104 102 101, 102.33
Scott 3 13,000 48 48 47% 47.67
Suamico 3 37,000 124 1229 121 122.33
Wrightstown 14 14,000 50 50 49 49.67
Village of Denmark 37 14,000 31 33 32 32.00
Village of Howard 31 20,000 46 47 46 46.33
Village of Pulaski 8 16,000 38 39 38 38.33
Village of Wrightstown 6 34,000 81 83 82 82.00
SOURCE: Tabulations by the HASE staff from the baseline survey of landlords for Brown

County, Wisconsin, and homeowner imnsurance premium schedules published by the indicated

insurance companies.
A landlord may cover an entire duplex with his homeowner comprehensive cover-
We assume that all landlords in this

NOTE:

age package, provided he lives in the building.

situation opt for homeowner coverage rather than multiple-peril coverage.

%The total number of properties with a duplex residence with a resident landlord.

count excludes properties with mobile homes and farms.

The

bThe average of the assessed value of improvements for all properties defined in the

preceding note.

represented full value.

cPremiums are for homeowner insurance of the following type:
deductible insurance on a frame house.
consin published by Allstate Insurance Company that was effective on 26 March 1973.

schedule was in effect in Brown County on 1 July 1973.

Assessed values were equalized before they were averaged so that they
Averages are rounded to the nearest thousand.

standard policy for $50
They are computed from the rate schedule for Wis-

This
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Premiums are for homeowner insurance of the following type: homeowner broad-form
2, $50 deductible, for frame construction. They are computed from the rate schedule
for Wisconsin published by American Family Mutual Insurance Company that was effective
on 4 August 1971. This schedule was in effect in Brown County on 1 July 1973.

ePremiums are for homeowner insurance of the following type: homeowner form 2,
$50 deductible, for frame construction. They are computed from the rate schedule for
Wisconsin published by State Farm Fire and Casualty Company that was effective on 1
August 1972. This schedule was in effect in Brown County on 1 July 1973.

f&he minimum quoted coverage is $12,000. Premium was extrapolated using a rate of
$1 per $1,000 of coverage, except for protection class 10, where a rate of $2 per
$1,000 of coverage was used.

IThe premium for $37,000 coverage was interpolated between the premiums quoted for
coverages of $36,000 and $38,000.

The premium for $9,000 coverage was interpolated between the premiums quoted for
coverages of $8,000 and $10,000.

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

MULTIPLE-PERIL INSURANCE PREMIUMS FOR AVERAGE VALUE
OF IMPROVEMENTS IN MINOR CIVIL DIVISIONS IN BROWN
COUNTY, WISCONSIN: DUPLEXES WITHOUT RESIDENT
LANDLORDS AND ALL PROPERTIES WITH MORE THAN
TWO UNITS, JULY 1973

Number Averagg Average Annual Premium ($)
Minor Civil of Value” | Number

Division Properties? ¢)) of Units | Company B¢ | Company Cd Average
Green Bay - 2,426 24,000 3 49 61 55,00
De Pere . 175 31,000 4 68 71 69.50
Allouez 133 38,000 3 71 82 76.50
Ashwaubenon 183 45,000 4 85 93 89.00
Bellevue 28 25,000 3 79 69 74.00
Town of De Pere 9 32,000 2 87 83 85.00
Eaton 6 11,000 2 43 38 40.50
Glenmore 0 - - - - -
Green Bay town 5 13,000 2 47 43 45.00
Hobart 3 33,000 6 177 130 153.50
Holland 3 57,000 2 140 137 138. 50
Humboldt 3 12,000 2 45 40 42.50
Lawrence 5 15,000 2 52 47 49.50
Morrison 5 15,000 2 52 47 49.50
New Denmark 0 - - - - -
Pittsfield 9 30,000 2 83 79 81.00
Rockland 0 - - - - _
Scott 8 14,000 2 49 45 47.00
Suamico 8 29,000 3 87 81 84.00
Wrightstown 6 15,000 2 52 47 49.50
Village of Denmark 28 26,000 4 62 65 ' 63.50
Village of Howard 65 46,000 4 101 105 103.00
Village of Pulaski 43 19,000 2 44 46 45.00
Village of Wrightstown 17 18,000 2 46 44 45.00

SOURCE: Tabulations by the HASE staff from the baseline survey of landlords for
Brown County, Wisconsin, and multiple-peril insurance premium schedules published by

the indicated companies.

NOTE: As noted in Table 11, a landlord cannot cover a residential property on which
he does not reside with an extension of his homeowner policy. Although 3- and 4-unit
properties could be covered by such an extension if the landlord resides on the property,
nearly all properties with 3 or more units are covered with multiple-peril coverage.
Company A is not included in the above table. Allstate writes almost no multiple-peril
insurance in Brown County, so their rate schedules were not included in the calculation
of average premiums.

aThe total number of properties with either two units and no resident landlord or
more than two units. The count excludes properties with mobile homes and farms.

bThe average of the assessed value of improvements for all properties defined in the
preceding note. Assessed values were equalized before they were averaged so that they
represented full value. Averages are rounded to the nearest thousand.
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cPremiums are for the following multiple-peril coverage: (a) frame construction;
(b) special package--apartment owners' coverage, Section I, 90 percent coinsurance with
no personal property coverage, $50 deductible; (c) coverage for rent loss of $120 per
unit per month for 10 months; and (d) injury and liability coverage (Section II) for
territory 2 with a $100,000 limit of liability and limits of $1,000 per person and
$10,000 per accident for medical payments. Premiums are computed from the rate sched-
ules for Wisconsin published by American Family Mutual Insurance Company that were
effective on 1 January 1973. These schedules were in effect in Brown County on 1 July

1973.

dPremiums are for the following multiple-peril coverage: (a) frame construction;
(b) basic coverage (Coverage A) from Table I (including the apartment special form)
for $50 flat deductible; (c) loss of rents coverage (Table V) assuming monthly rent
equals $120 times number of units and repair or rebuilding is estimated to take 10
months; and (d) increased limits of 1liability and medical payments coverage (Table II)
with a $100,000 limit of liability, and limits of $1,000 per person and $10,000 per
accident for medical payments. Premiums for values indicated in the table were calcu-
lated by State Farm Fire and Casualty Company and reflect rate schedules in effect

during June 1973 in Brown County,
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VI. INDEX OF MAINTENANCE AND REPAIR COST

The component costs of maintenance and repair--for employees,
supplies, and repairs--are indexed with wage rates and material prices.
Wages are obtained primarily from AWS publications, using union wage
scales for some occupations and cities. Material prices are indexed
with Wholesale Price Index (WPI) components. Because the WPI is a
national index, all cities in the region have the same index. We
cannot distinguish local or regional price changes from national ones;
however, the commodities indexed in this way are generally supplied
in a national market. A local increase in demand for them could re-
sult in either shortages or price increases, but only briefly until
local stocks were replenished. There would be at most a temporary

divergence between the local and background inflation indexes.

EMPLOYEES

The employee component is indexed with the wage for janitors,
porters, and cleaners. Wage rates for gardeners, the other main resi-
dential maintenance group in Brown County, are not available. The data
for the region were presented earlier (see Table 5, on p. 26). Here

we present the average regional and local wages, taken from the summary

table on p. 27:

1973 Wages for Janitors, Porters, and Cleaners

Weighted Regional Average Brown County
($/hour) ($/hour)

3.21 3.28

SUPPLIES

Ten commodity groups--commonly used maintenance supplies--make up
the component for supplies. Table 14 gives the WPI code and July 1973
index for each group. As noted above, the WPI is a national index; thus,
the data in Table 14 will be used for both the local and the background
inflation indexes. We have no expenditure data for these detailed cate-
gories, so the ten commodity groups will be weighted equally in the

component.
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Table 14

WHOLESALE PRICE INDEX DATA FOR COMMODITIES IN
THE SUPPLY COMPONENT OF THE MAINTENANCE
AND REPAIR COST INDEX: JULY 1973

Commodity Group Code Number | Index
Soap and synthetic detergent 0671 112.5
Liner, refuse 07220205.01 | 91.0
Builders hardware 104101 124.8
Furniture hardware ' 104104 141.5
Metal doors, sash, and trim ’ 1071 124.1
Lighting fixtures, residential, incandescent,
ceiling, enclosed bowl 10830103.05 | 128.9
Insect screening, galvanized 10890126.01 | 120.6
Electric lamps/bulbs, incandescent,
100 watts, inside frosted 11770101.02 | 124.4
Paint brush : 15970141.05 | 112.5
Household maintenance brushes 159703 135.8

SOURCE: Wholesale Prices and Price Indexes, Data for July
1973, U.S. Department of Labor, Bureau of Labor Statistics,
September 1973.

NOTE: For all items except refuse liners, 1967 = 100. For
refuse liners, December 1970 = 100.

REPAIRS

Table 15 lists nine components of thelrepair index. Because cost
breakdowns are not available, a proportion of the total cost for each
repair type is allocated to labor and material. Wage and material
price relatives are weighted with these proportions—-in effect, expendi-
ture weights.* We treat the resulting indexes as price relatives for
each repair type and weight them with HASE baseline expenditure data to
compute the repair index.

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

columns of Table 15. Nine commodities and nine occupations will be priced.

*The weights are from a study for the Housing and Development Admin-
istration of New York City (see the note to Table 15). The data are for
1967 to 1969 and are directly applicable to large, rent-controlled build-
ings in New York. We have been unable to find a set of weights based on
properties like those in our experimental sites.
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Table 15

AND WIETCHTS FOR

THI

REPAITR COMPONENT
INDEX

Repalir Category

Carpentry

Electrical work

-Flooring work

Glass work

Masonry work

Miscellancons repairs

Painting

Plumbing and heating work

Roofing work

Type of item ltem Indexed
to Be to Be Item
Indexed Indexed Weight
1.00 Wages 100 Carpenters 1.00
1.00 :
.75 Wages Electricians .75
< o 1.00 . y . ) . .
25 Commodities Electrical machinery and equipment .25
1.4
50 Wages o Carpenters .60
1 . . .
< Commoditics 0 Floor coverings Lau
1. -
<75 Wages 1o Helpers, maintenance trades 75
26 Commodit fes — 1.00 Flat plass 25
1.00
<75 Wages ——— Helpers, maintenance trades .75
25 Commoditics 1.00 Concerete products 25
B0 Janitors, porters, cleaners .50
1.00
Wagoes <
50 Helpers, maintenance trades 50
B0 Wages 100 Painters .80
<:::::::: . . 1.00 .
.20 Commodities Prepared paint .20
10 Engineers, stationary .06
Wages % Firemen, stationary boilers .12
00
™ Plumbers 42
Hardware .04
40 A0
Commodities -1 Heating equipment .08
20
Plumbing fixtures .28
80 Wages 100 Roofers .60
< 1.00
A0 Commodities Prepared asphalt roofing 40

SOURCE:

NOTE.:

Ira S. Lowry (ed.), General Design heport:

May 1973, Table D-5, p. 275. - L
Most of the categories, indexed items, and weights are given in George Sternlieb, The rhm

First

Draft,‘The Rand Corporation, WN-8198-HUD,

Housiniy 1M leymma, Department of Rent and Housing Maintenance, Housing and Development Administration,

New York, 1972, pp. 245-259.
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Regional Index

Table 16 presents July 1973 WPI data for the commodities given
as items to be indexed in Table 15. Price relatives for the indexes

of background and local inflation will be computed from these data.

Table 16

WHOLESALE PRICE INDEX DATA FOR COMMODITIES
IN THE REPAIR COMPONENT OF THE MAINTENANCE
AND REPAIR COST INDEX:

JULY 1973

Commodity Code Number | Index
Concrete products 133 132.3
Electrical machinery and equipment 117 112.7
Floor coverings 123 102.7
Flat glass 1311 117.9
Hardware 104 124.5
Heating equipment 106 120.9
Plumbing fixtures and brass fittings 105 126.3
Prepared asphalt roofing 1361 139.8
Prepared paint 0621 121.0

SOURCE: Wholesale Prices and Price Indexes, Data for
July 1973, U.S. Department of Labor, Bureau of Labor Sta-
tistics, September 1973.

NOTE: For all items, 1967 = 100.

Table 17 gives rates for the wage categories listed in Table 15.
In each case, wages are presented for all SMSAs 1in the region for
which they were available (except for Green Bay and South Bend). Data
for the first seven categories were obtained from AWS publications.
Wage rates for plumbers and roofers are from the Engineering News Record,
a construction industry weekly. Rates for these categories do not ap-
pear in any AWS publications.

Every rate was not available for every city. This inconsistency
is a consequence of using different sources, each having different
characteristics. The last row of Table 17 shows the population-weighted
average of each wage category for the region, based on the cities for

which wage data were available.



Table 17

WAGES FOR OCCUPATIONS IN THE REPAIR COMPONENT OF THE MAINTENANCE

AND REPAIR COST INDEX BY STATE AND SMSA: 1973
Firemen, Helpers, Janitors,
Month of Carpenters, Electricians, Engineers, Stationary Maintenance Porters, and |* Painters, d 4
5tate and PublicationZ | Maintenancel | Maintenanceb Stationary? Boilers Trades Cleaners?® Maintenance Plumbers Roofers
SMSA (1973) ($ per Hour) | (S per Hour) (S per Hour) | ($ per Hour) | ($ per Hour) | (S per Hour) | ($ per Hour) | ($ per Hour) | (§ per Hour)

I1linois

Chicago May 6.07 5.65 6.20 4.98 4.13 3.14 6.16 10.67 9.57

Peoria (e) -~ - - - - - - 8.33 --

Rockford June 4.56 5.24 4.77 - 3.51 3.63 4.70 - -
Indiana

Evansville (e) - - - - -— - — 9.77 -

Indianapolis October 5.78 5.79 5.48 4.44 3.93 2.90 5.48 8.99 -
Michigan

Detroit March 5.68 6.07 5.83 5.83 4.56 3.69 5.69 11.65 10.38

Grand Rapids (e) - -— - . — — - N - 9.06 —_—

Lansing (e) — R— —_ - —_ - - 9.44 —_—

Muskegon-Muskegon Heights June 4.59 4.81 - 4.55 - 3.51 - == -
Ohio .

Akron December 5.39 5.47 5.46 5.09 4.56 3.43 5.38 - -

Canton May 4.98 5.11 5.24 4.68 4.06 3.17 4.90 - -

Cincinnati February 5.35 5.15 5.38 4.59 4.15 2.69 4.53 10.22 10.07

Cleveland September 5.69 5.63 5.43 4.74 4.24 3.16 5.53 10.86 10.33

Columbus October 5.03 5.42 5.19 4,13 4.37 2.67 : 5.16 10.72 9.73

Dayton December 5.76 5.76 5.59 4,66 4,33 3.51 5.72 9.70 -

Toledo April 5.23 5.53 5.32 5.06 4.50 3.37 5.01 10.44 -

Youngstown-Warren November 5.80 5.90 5.68 - - 3.12 5.86 - -
Wisconsin

Madison (e) — - - - - - - 8.97 -—

Milwaukee May 5.19 5.89 5.03 4.48 4,61 2.85 5.62 9.95 --
Weighted Regional Average 5.67 5.69 5.72 4.99 4.29 3.21 5.66 10.54 9.95

SOURCE: Area Wage Survey, U.S. Department of Labor, Bureau of Labor Statistics,

Bulletin 1775, various cities and dates as noted in colummns 1 and 2, Tables A-1, A-4,
A-5, and A-6. Wages for plumbers and roofers were obtained from Engineering News
itecord, vol. 191, no. 12, 20 September 1973, pp. 75-81.

NOTE: The wages in columns 3 through 10 were obtained from the AWS. Dashes in
these columns indicate either that no AWS is published for the SMSA or that the wage
for a trade in a particular SMSA was suppressed. The wages in the last two columns
are union wage rates including fringe benefits. Dashes in these columns indicate
that the union rate for the SMSA was not published in the source.

21
Dates are the AWS data collection dates for the indicated SMSA.

They do not apply
to wages appearing Iin the last two columns.

Wages are mean wages for men only in all industries and all size establishments.

cWages are mean wages for men and women in all industries and all size establish-
ments. For Chicago, Rockford, Muskegon-Muskegon Heights, Canton, Cincinnati, Daytom,
Toledo, Youngstown-Warren, and Milwaukee, wages were reported separately for men and
women. In these cases, the two wages (weighted by the number of workers) were aver-
aged to obtain the average wage for men and women.

ages for plumbers and roofers are union rates, including fringe benefits, as
approved by the Construction Industry Stabilization Committee. All rates are rounded
to the nearest cent. All rates are those in effect on 1 August 1973 except for the
plumbers' wages for Peoria, Indianapolis, Grand Rapids, Lansing, Dayton, Toledo,
Madison, and Milwaukee, which are the rates in effect on 2 July 1973.

ebates in column 2 refer only to AWS data, and no AWS publication 1s available
for these SMSAs.

_.g17_
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The second column of Table 17 indicates the month when BLS col-
lected wage data for the first eight categories. 1In every instance,
we have used the AWS that 1s closest to 1 July 1973, although fhe dates
actually range from February to December of 1973. The last two columns
give union wage rates in effect on 2 July 1973 or 1 August 1973.

For our purposes, the AWS figures, which come from a BLS survey
of both union and nonunion workers in each metropolitan area, are the
most desirable. Mean wage rates are published for each occupation in
each area, although rates for several categories are not reported for
every city. When such is the case, the regional average is the average
over the reported wages.

BLS does not publish wage data pertaining to either of the last
two trades listed in Table 17 for any of the region's metropolitan
areas. Data were obtained instead from the Engineering News Record's
lists of union wage rates (which include fringe benefits), published
quarterly for selected metropolitan areas.

However, using union rates to index wages for plumbers and roofers
may slightly understate the inflation rate in these trades. This is
because first, the county's home construction industry is largely non-
union (especially remodelers), and second, although union rates are
higher than nonunion rates, they generally change by the same absolute
amount.

For example, suppose that both union and nonunion plumbers receive
a wage increase of 50 cents per hour. 1If the initial nonunion rate was
$7 per hour, it increased by 7 percent. If the union rate was origi-
nally $10 per hour, the increase was only 5 percent. We believe, how-
ever, that such an error is too small to justify the expense of periodic

special surveys to obtain nonunion wage rates.

Brown County Index

The local index for the commodities listed in Table 15 will be

obtained from the WPI. As explained above, there will be no difference
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between the local and regional indexes for these commodities, given
that the WPI is a national index. The data for this portion of the
local index are the same as those in Table 16.

Table 18 presents the county's July 1973 mean wage rates for the
trade categories in Table 15, including both union and nonunion
workers. Six rates were obtained from the AWS for Green Bay. Wages
for carpenters, painters, plumbers, and roofers are the union rates
(including fringe benefits). As noted above, union wage rates are
usually higher than nonunion rates, but they undergo similar changes.
Thus, using union rates to index a category may slightly underestimate

a percentage increase.

Summary

Table 18 also compares the local and regional wage rates for the
ten indexed trades. The rates for Brown County are those described
above, and the regional rates are the population-weighted averages

presented in the last row of Table 17.
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Table 18

WAGE RATES FOR TRADES IN THE REPAIR COMPONENT OF
THE MAINTENANCE AND REPAIR COST 1NDEX:
BROWN COUNTY, WISCONSIN
AND REGIONAL AVERAGE: 1973

Weighted Regional [ Brown County

Trade Average Wage Wage

($/hr) ($/hr)

Carpenters, maintenance 5.67 7.85
Electricians, maintenance 5.69 4,86
Engineers, stationary 5.72 5.06
Firemen, stationary boilers 4.99 4,58
Helpers, maintenance trades 4,29 4,31
Janitors, porters, and cleaners 3.21 3.28
Painters, maintenance 5.66 6.95
Plumbers 10.54 9.15
Roofers 9.95 6.75

SOURCE: Area Wage Survey, U.S. Department of Labor, Supplement
1 to Bulletin 1775-1, Green Bay, Wisconsin, July 1973, Tables A-1,
A-4, A-5, and A-6; Green Bay Building and Construction Trades
Council, publication of union wage rates, 1 July 1973; and Table 17
above, p. 45,

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

REGIONAL INDEX OF IMPROVEMENT COST

Section IV discusses how we use the Boeckh building cost modi-
fiers to index inflation in the cost of improvements and additions
to them. This appendix demonstrates that the ratio of (a) the arith-
metic average of all modifiers in the region to (b) the Green Bay
modifier at baseline forms the regional index for this component.

In addition, it justifies our use of an unweighted arithmetic aver-
age rather than the weighted average used for all other components.
First we describe in detail the modifiers and their construction. A
discussion of the index that measures background inflation follows.
Finally, we show the equivalence between the desired index and our
regional index.

Boeckh has specified production functions for 11 standard resi-~
dential, agficultural, commercial, and industrial buildings. The
functions indicate the percentage of total cost attributable to each
of 83 factor inputs (called elements).in a base period (1967). The
derivation and geographic reference of these relative input costs
(element weights) is obscure, but they are based on averages for each
structural type and were developed from 1965 to 1967. We do know that
the 83 input elements (19 building trades and 64 materials) are main-
tained in American Appraisal's computer, together with baseline ele-
ment prices (probably for Milwaukee) and cost weights for each structure
type.

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

The modifiers, however, differ from simple single-location indexes in
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that they are also geographic indexes. To show how this affects the
index, we must first look at the equations for a Laspeyres index.

The algebra in this appendix includes triple-subscripted expendi-
ture, price, and quantity variables. The first subscript (denoted %
in general) indicates the element or input. The second subscript
(denoted j in general) indicates the city of reference; we assume there
are N cities in the region. The third variable indicates the time to
which the variable refers. Denoted ¢ in general, this subscript takes
a value of 1 at baseline (for the Boeckh modifiers) and s at HASE base-
line. If a variable does not vary across inputs, i.e., if it has been
summed over all inputs in each city, 7 will be replaced with a dot.

I1f a variable does not vary across cities (the value for a given input
applies in all cities), the city subscript (j) will be replaced with a
dot.

Most indexes refer to a particular city (denoted by a J subscript)
but have already been summed over inputs. The input subscript will
therefore be dropped. Unless otherwise noted, index numbers refer to
the period from baseline (time I) to time ¢, and no time subscripts
appear. Where it is necessary to refer to a different period, a double
subscript indicates the beginning and end of the period. Such cases
are noted in the.accompanying text.

The equation for a Laspeyres index is

L(Pe%1)
Xj = ’ (A'l)
) (Pileijl)
7
where Aj = the Laspeyres index between baseline and time ¢
in city J,
. . ., = ) i j 1 d
Pzal’ Pzgt the price of input 7 in city J at baseline an
time ¢,
Qij] = the quantity of input ¢ in city j at baseline.

The Boeckh modifiers are constructed with baseline quantities that

are not city-specific. Instead, they are average quantities needed to
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construct a model building, and they are the same for all cities in
the region. We indicate this by replacing the city subscript (Jj)

with a dot, e.g., Qi~1 is the baseline quantity of input 7. The base-
line price of each input also exists, but prices for Milwaukee were
used to compute the baseline cost shares. Agaln we replace the city
subscript with a dot: Pi-] is the baseline price for input 7 used to
compute the cost share. Each modifier is the sum of expenditure-
weighted price relatives. The expenditure weight for input < is the
relative cost share at baseline, and the price relative is the ratio
of the price in city J at time ¢ (Pijt) to the baseline price in

*
Milwaukee (Pi'l)' The resulting modifier for city J is

pP.. ,
Y _Ljr

M = 2<E7,1 B, ) > (4.2)
1 1°1

where Mﬁ = the Boeckh modifier from baseline to time ¢t in city J, and

g _ie1%e
o Z(Pi-JQi-J)

T

or, the baseline expenditure weight for input <. Equation (A.2) is

similar to a Laspeyres index (see Eq. (A.1)):

(A.3)

*This procedure is described in Boeckh Building Cost Modifier,
Pub. 2, No. 4, August 1969.
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The peculiar formulation in Eq. (A.3) allows the modifier to
update the baseline cost of the model building in city J to time ¢,
i.e., it is both a temporal and a geographic modifier. This is shown

as follows:
Let C.p =) (Pzi-zQiq)

or, the baseline cost of the model building (as given in the Boeckh

valuation manual); and
Cie = ; (Pithi'J)
or, the cost of using the baseline quantities of inputs at time ¢

prices in city J.

Then Cjt = M30.1

= ; (Pithi-1> .

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

script with g, the modifier for Green Bay can be written as follows:

P )
igt 7
Moo= <Ei'1 ?—3—> =3 : (A.4)
T . .
2
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Section I describes our need for and method of constructing an
index of background inflation for the experimental sites. Given Egs.
(1.6) and (A.4), we can define the index of background inflation be-

tween baseline and time ¢.

Pl .

_ 1g

B =) <Ei.1 5 > . (A.5)
1 7°1

In Sec. I we proﬁosed using a population-weighted average of prices
throughout the region in the construction of the index of background
inflation. That proposal assumed that sample size is directly propor-
tional to population, in which case the variance of the published
(average) price for each city is indirectly proportional to population.
American Appraisal, however, has the same sample size for pricing input
2 in all cities. Thus, the variance of its average price for any in-
put is constant for all cities, and the arithmetic average of the
- prices for all cities is an unbiased estimate of the mean of the

distribution:
N
) P... . (A.6)

For all other index components, we approximate regional price
relatives (Pirt/Pirl) with either the ratio of average regional prices
or a regional index. We have no regional Boeckh modifier; to construct
one requires a more restrictive assumption than was needed in Sec. I.
We postulate that, without the allowance program, the local input

price would equal the regional price, approximated by our estimate of

the mean of the price distribution for the index:

! = e . =
P! P, Wy

N
Lgt it E P... . (A.7)
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We cannot use Eq. (1.7) to estimate Pégt because we do not have the
price data necessary to estimate the regional price relative. As we
will see, it is not necessary to compute Eq. (A.7); assuming it to be
true will be sufficient to allow us to average the Boeckh modifiers.
Equation (A.5) defines the index of background inflation between
baseline and time £. But the baseline year for the modifiers differs

from that for HASE. 1If we let ¢ be our baseline year, the background

index is

r
.v<Pithi-J)
R, =

)
7
st
% (Pigsqi'])

s (A.8)

where the double subscript on the index indicates the beginning and
end of the period indexed. Substituting Eq. (A.7) into Eq. (A.8),

we obtain an expression for the desired background index:

7 N
; (ﬁ'.Z] Fth) Uiy
B =~LXL\ J7 . (A.9)

st

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

to t) to be the arithmetic average of the modifiers:
R=i YoM . (A.10)
v

The Green Bay modifier constructed for the HASE baselinc period is

denoted by M,o

' o)
% (Zigswi-]>

Moo = — (A.11)
Z (ff-ZQi-J)
7
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Then the desired background index is computed as the ratio of these

two indexes:

B = Mﬁ— . (A.12)
gs

Equations (A.10) and (A.12) show that our regional index of con-
struction cost inflation will be the ratio of (a) the arithmetic aver-
age of the modifiers for all cities in the region to (b) the Green Bav

modifier for HASE baseline.









